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Message from the Editor's Desk!

“Knowledge is like a garden; if it is not cultivated,
it cannot be harvested.”

African Proverb

It gives me immense pleasure to present the July—December 2025 issue (Vol. 14, Issue
2) of the Guru Nanak Journal of Multidisciplinary Research, a peer-reviewed platform
dedicated to fostering scholarly inquiry and knowledge exchange across diverse fields. Each
article in this issue reflects thoughtful research, analytical insight, and the commitment of
scholars to address questions that shape our understanding of society, science, and human

progress.

This volume exemplifies the journal's ethos of promoting interdisciplinary
discourse—where the humanities, sciences, and social sciences converge to inspire innovation
and sustainable thinking. From studies exploring digital activism and mental well-being to
research on Al-driven technologies and molecular biology, this issue mirrors the vibrant

breadth of contemporary scholarship at Guru Nanak College (Autonomous), Chennai.

As Editor-in-Chief, 1 extend my heartfelt appreciation to the contributing authors,
diligent reviewers, and the editorial team for their dedicated work in upholding the rigour and
standards of this publication. May this issue continue to serve as a catalyst for new ideas,

collaborations, and a deeper pursuit of truth through research.

Warm regards,
Dr. L.R.S.Kalanithi
Associate Professor of English & Dean Languages
Editor-in-Chief
Guru Nanak Journal of Multidisciplinary Research
(GNJMDR)
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Abstract

The Mughal dynasty was one of the longest-
ruling dynasties in India. Shah Jahan, an
emperor of this dynasty built the greatest
monument, Taj Mahal in memory of his
beloved wife, Mumtaz-i- Mahal in Agra.
There are several fictional writings on this
dynasty and one among them is Timeri N.
Murari’s Taj A Story of Mughal India. Murari
narrates the story of Shah Jahan and Mumtaz-
i- Mahal along with the construction of the
mausoleum. While describing the romantic
love story of Shah Jahan and Mumtaz-i-
Mabhal, the author also reveals how women,
including queens were subjugated by men in
the Mughal Empire. This article examines
how Murari portrays women as subalterns in
the Mughal Empire.

Key Words: Mughal Empire, Murari,
Subaltern, slave girls.

Introduction

A historical novel is a fictional narrative that
unfolds the story of a particular period and
regime based on historical evidence. As cited
by Viji Vijayan, Kathleen Tillotson defines in
her Novels of the Eighteen- Forties (1956)
that the incidents of the present and preceding

generations have been called “novels of the
recent past” (184). In Indian Literature, the
historical novel flourished in the 19" century
with the

publication of Anguriya Binimoy (1857) by
Bhudev Mukhopadhyay which narrates the
story of the Maratha emperor, Shivaji.
According to historians, the Mughal dynasty,
which ruled India from 1526 AD to 1857 AD,
was one of the richest and longest ruling
dynasties. During their regime, India
witnessed many important reforms in
administration and arts. Notably, their efforts
to unite the Indian subcontinent and to
establish prominent monuments like palaces
at Delhi, Agra and Lahore and the famous
marble mausoleum Taj Mahal, which was
built by Shah Jahan in memory of his beloved
wife Mumtaz Mahal stand as lasting
testaments. The life and rule of the Mughal
emperors can also be found in the records of
foreign travelers like Niccolao Manucci,
Francois Bernier, Jean Baptiste Thevenot and
Thomas Roe. It is noteworthy that Jahangir,
the Mughal Emperor also had a passionate
curiosity about the world and meticulously
recorded his every thought and impression.
There are also many literary writings about
the Mughal empire. Indu Sundaresan, Alex
Rutherford, Madhulika, John Shors, and
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Timeri N. Murari are among the notable
novelists who write about this empire.

In this context, this article critically analyses
Timeri N. Murari’s Taj: A Story of Mughal
India (2004) in the light of Gayatri
Chakravorty Spivak’s “women as subaltern”.
This novel is intertwined with the themes of
violence and eroticism. There are women
characters from the rank of queens to slave
girls in this novel. The women, irrespective
of their rank are subjugated by men who view
woman is meant for “flesh’ only. This paper
argues that Murari portrays women in
Mughal India as sexual objects, child-bearing
machines, and sexual stimulators.

Murari’s Taj as a Historical Novel

As Andrew Bennet and Nicholas Royle states
in their An Introduction to Literature,
Criticism and Theory (2009), the critics have
found four answers to explain the difference
between a literary text and history. Their
second answer is “the historical contexts of a
literary work —the circumstances surrounding
its production—are integral to a proper
understanding of it; the text is produced
within a specific historical context but in its
literariness it remains separate from the
context” (292). Timeri N. Murari’s Taj: A
Story of Mughal India belongs to this kind of
historical novel, as it is produced in the
context of Mughal empire.

Murari, a contemporary author in Indian
Writing in English was born in 1941 in
Madras and sojourned in Britain and the
United States. Basically, he is a journalist and
then he starts writing literary works that
include seven plays, sixteen novels, five non-
fiction, and two young adult trilogies. Most
of his writings deal with the haunting issues
of society, women, environment and history.
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Taj: A Story of Mughal India, which was first
published in 1985, is passionate and
sensuous, because it discusses colossally the
erotic relationships that the emperors have
with their wives, concubines and slave girls.
Murari explicitly showcases the gender
discrimination that prevailed in the Mughal
Empire. The emperors view the birth of
female children as inauspicious, make their
wives as childbearing machines, and engage
their slave girls as cheap sexual objects.

In his author’s note, Murari clarifies that all
the characters except Murthi, Sita and their
children lived three centuries ago but a man
like Murthi lived and building the Taj Mahal.
This historical novel is mainly divided into
two parts. The first part is odd numbered
chapters which cover the years 1607-30
concerns the lives of Shah Jahan and
Arjumand, their love, marriage and Shah
Jahan’s eventual accession to the throne and
the second chapter is even numbered chapters
take the story on from 1632-66 and depict the
later years of Shah Jahan’s reign, the building
of the Taj Mahal’s story and Aurangzeb’s
rebellion against his father. As mentioned by
the author, the novel’s characters are real.
Thus, Taj is a historical novel.

Women as Subaltern

In postcolonial literary theory, the term
“subaltern” refers to oppressed or
marginalized groups in society. In the context
of women, the term denotes the idea that
women are considered inferior and have no
rights over themselves. Gayatri Chakravorty
Spivak in “Can the Subaltern Speak?” (1985)
remarks on sexual difference in the context of
colonial production “the subaltern has no
history, and cannot speak, the subaltern as
female is even more deeply in shadow” (32).
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Mughal historians record that the position of
women underwent moderate changes in
Mughal India, as they were given
opportunities to assist in administration, to
enjoy property rights and to solemnise widow
remarriage. However, Murari presents the
other side of Mughal Empire in which
women are victimized and treated
inhumanly. To analyse the women subaltern
in Taj, the characters of Arjumand, the wife
of Shah Jahan, Sita, the wife of artisan Murthi
and the slave girls living in Mughal haram
are taken as samples to ascertain the gender
discrimination in Mughal India.

Arjumand, the niece of Mehrunissa, who was
close to the king, Jahangir is invited by her
aunt at the age of twelve to the Royal Meena
Bazar to exhibit her precious metals. The
expectation was that the prince would come
there not only to see the goods displayed but
also to stare the women who are present at the
stalls. According to Mughal customs, a
Muslim woman should wear purdah to hide
her face in public. This custom torments
Arjumand, who feels as if she has lost her
freedom. She curses the imperial society
which has cruelly put her in a cage like a bird.
So, she vehemently asks her aunt, ‘“the
ordinary market women can show their faces
to the world and go where they like, but we
have to spend all our lives caged in purdah”
(Taj 16). The reply she receives from her aunt
makes her realise that a woman is like a
sexual object which should be more attractive
and elegant so that men would wonder about
her. Mehrunissa says, “it is better not to be
seen but to see everything... It makes men
wonder about us dream”. Arjumand cannot
resist her aunt’s reply even though she wants
liberation.
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Let’s look at how women are treated as
sexual objects in the Mughal Empire, in
which both the empress Arjumand and the
ordinary house wife Sita are victimized by
Shah Jahan and Murthi, respectively. They
are mechanically impregnated uncaring a
minimum gap between two babies and are
forced to beget male children. It vividly
shows that men have reduced them as child
bearing machine rather than recognising
them as human beings. The women
themselves are pressured into longing for
male children. Akbar, Jahangir and Shah
Jahan all have had numerous wives and
craved male heirs. Another form of cruelty
was inflicted upon the slave girls in the
Mughal haram, who were treated as caged
birds-used merely as sexual stimulants and
are forced to lie with any man in the empire.
When Shah Jahan informs his father,
Jahangir about his love for Arjumand,
Jahangir warns him not to marry her,
insisting instead that he marry a princess
from another kingdom. His statement
reminds us Akbar, who had four hundred
wives and five thousand concubines, most
marriages serving as political alliances.
Jahangir too follows his father’s strategy
while fixing a marriage. So, Jahangir
commends Shah Jahan, “you will do as I
command. Enjoy the flesh of other women.
There are so many. Choose whom you will
for your lust and stop thinking of this girl”
(63). As Mughal emperors have thought that
women are nothing, they have used them for
lust. They have meant that marriage is a
weapon to expand their kingdom.

Shah Jahan is unhappy, when his wife
Arjumand denies his sexual cravings citing
her ill health due to incessant pregnancies.
Ignoring her plea, he provokes her into
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saying “your father and grandfather lay with
their slave women. If you cannot control your
lust, spend your juices in them. Look at me, I
am a woman, and I love you, but you create
me like a brood-mare in your stables.
Children, children, children- how can I care
for you if I spend my life broken under the
weight of child pressing on me like a stone?”
(227). He replies, “Maybe I should take a
second wife” (ibid). Murari here exposes
Shah Jahan as a male chauvinist who sees his
wife primarily as a vessel for his sexual
pleasure.

Similarly, Murthi, a sculptor, was summoned
to Agra by Shah Jahan to build a monument
to his dead empress Mumtaz-i-Mahal.
Murthi’s wife Sita accompanied him to Agra
like Sita following Rama to the jungle in the
Ramayana. Murthi tortures and punishes Sita
for having a second place in her heart, as the
first was taken years ago by his brother Isa.
Shah Jahan does not give importance to
Arjumand’s desires rather than sexual
desires. He never considers his wife to be an
independent creature. Similarly, Sita suffers
from her husband‘s sexual desire. Murthi
says that one son is not enough. Sita, who is
unable to fight against her husband murmurs,
“It was his dharma to make children; his
woman’s to bear them. He was proud of
himself; his loins held power” (215). Murthi,
as a husband, is not concerned over his wife’s
deteriorating health but is proud of his
manliness. Finally, she has given birth to two
sons and a daughter.

Murari emotionally depicts Arjumand’s last
moments to elicit pity from the readers. At
difficult and tragic fourteenth childbirth, she
gives birth to a baby girl. Shah Jahan rushes
to her side in response to her request, but to
her, his face is blurry. Arjumand’s lost words
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are “Do not marry again, my beloved prince.
Promise me” (363). She gets this promise
from her husband, as she is concerned over
the future of her children after her death. Her
declaration of a mother’s unwavering
concern for her children’s welfare is
emphasised in her final remarks before
embracing death. In the patriarchal Mughal
Empire, she is the ideal mother and wife.
Both Arjumand and Sita died due to their
husbands’ emotions; the first was out of
revenge and the second, out of love. Murai
describes the common expectations of men
from women through Shah Jahan and Murthi.
So, Arjumand and Sita serve to satiate the lust
of their husbands without any protest. They
can’t speak, because they are women.

Girl Child as Bad Omen

In this novel, both Shah Jahan and Murthi
have pressured their wives for male children.
While the former expects the male children
for succession, the latter wants him to take
care of him and family vocation. They
perceive girl children are bad omen to the
family. Shah Jahan says, “if it were a boy
child, good; if a girl, bad” (259). Similarly,
Murthi whispers, “Why burden me with this
girl-child? Of what use is she? Sons, I asked
for. Sons who will learn my work, care for me
when I grow old” (64). Arjumand and Sita are
also longing for male children to satisfy their
husbands’ expectations.

Arjumand laments, “We had prayed for a son.
God gave us a daughter, Jahanara” (194). Sita
too wishes for a son like her husband. Despite
her sickness and old age, she was pregnant
unhappily again. She pronounces the name of
Lord Siva, Vishnu, and goddess Lakshmi for
blessing with a son. Murari mentions, “If
there had been a temple nearby, Sita would
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have bathed, dressed in a clean sari, woven
jasmine into her hair and carried simple
offerings to the gods. She would have given
the priest a few coins to recite a special puja
for her newly formed baby and prayed to the
sound of the chanting that it would become a
boy” (97).

Arjumand’s mind throbs with anxiety when
she thinks about whether Shah Jahan’s love
would wane, if he saw her in the new
appearance of an old woman. She displays a
woman’s inherent inferiority complex in a
world dominated by men. Arjumand
questions, “Had I grown too old to bear a
child?” (190). As a woman she is desirous to
help the women by building a hospital,
because the women are treated there less than
that of the cows, scavenging fruits,
vegetables and rubbish. She worries about the
plight of women in Agra and laments, “what
chance had they, when myself could not
prevent the continual filling of my womb
with the seed of Shah Jahan. Like me they
could only protest in mute silence and carry
the burdens in their bellies like stones of
servitude” (210). Murari vividly describes
how the women in Mughal Empire are forced
to beget children without their willingness.

Women as Sexual Objects

Shah Jahan considers it his right to lie with
any woman to quench his lust. His attitude
exposes his disrespect towards women. He
expressed thus, “I had heard nobles, a
favoured few boast about their conquests,
sigh longingly of the pleasurable nights spent
with a lady. I too was not inexperienced in
these matters. I had lain with my slave girls
and sometimes, for amusement, had gone
with companions to the dancers in the bazaars
and paid for their bodies” (26). If he wants to
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have sex, he takes lying with any woman for
granted. He comments to his servants,
“prepare a woman and bring her to me” (57).
The duty of the slave girls is to stimulate
sexual readiness in him and his partner. Sex
is a private affair between a man and woman.
But in Mughal empire, the slave girls are
engaged to stimulate the sexual readiness of
emperor and his partner. Murari narrates the
duty of slave girls in two incidents; one is
when Shah Jahan sleeps with a slave woman
and another one is with Arjumand on his
wedding night.

Shah Jahan describes the slave woman, who
was brought to him as, the woman they
brought me was young and rounded with
heavy, firm breasts. She wore only anklets
and bangles, and her hair fell to her waist. Her
skin was smooth and fair; touching it was like
caressing gold. She smelled sweetly of
perfume. Her companions removed my
garments and turban and began to caress and
touch me all over, using oils and the
knowledge of their fingers to arouse me from
the stupor of love and wine.

They whispered in my ears, promising me
pleasures I had never known before, praising
the length of my organ, its size, its strength;
the woman herself trembled. I glistened with
oils and was tantalized by their tongues, the
feeling made me want to beg for an end to the
exquisite tender pain. Seeing my state of
readiness, they turned their attention to the
woman, rubbing her breasts and inserting
gentle fingers inside her to draw out her
sweetness. They bit and licked her nipples
and soon she was so weakened she could not
stand but fell into their ready arms. (57)
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The above narrative explains how the slave
girls have been inhumanly treated in the
Mughal They have witnessed
innumerable inhuman treatments, but they

regime.

could not fight against them, since they are
women.

On behalf of Sita, slave girls and other
women in the Mughal India, Arjumand
expresses women’s inability and weakness
that make them as subalterns. Thus, she
utters,

Every act has its consequence. Long after we
have forgotten, there follows an echo;
strident or soft, it awakens our destiny. Our
flesh is our weakness;
succumb to its greed. Through it, God has
inflicted unjust punishment on us. I wept, I

we cannot but

raged; even an empress was not more
powerful than her husband’s seed. I was no
more than a beast of the earth in which all
things became fruitful. Prayer and tears and
portions, nothing could prevent the child
within. Other women lie with men night upon
night and satiate that lust, but nothing stirs
within them. Yet after one night with my
beloved husband, I was once more brought
low by a pregnancy. It was my fourteenth.
(357)

Conclusion

Murari’s Taj depicts that women are treated
as subalterns in the Mughal India. More
particularly, the women are viewed as sexual
objects and child bearing machine. Despite
having undergone a lot of suffering, they
were unable to speak openly because of their
gender disparity.

Murari skillfully narrates the story. He is not
only exhibiting the bright side of Mughal
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empire but also revealing the dark side of the
empire in which Arjumand, Sita and slave
girls were facing physical and mental agony.
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Abstract

English Language Teaching (ELT) has
remarkably had its foothold in the general
field of teaching language as a discipline of
Science and Academics. It has evolved
through the approaches of Structuralism;
Learning English as a second language or a
foreign language which has pivoted ELT to
learner centric approaches; the advent of
Information of Communication Technology
(ICT) and the influence of Common
European Framework of Reference for
Language (CEFR). The recent surfacing of
Artificial Intelligence (AI) in various streams
of profession and academia, has loomed

many topical  colloquiums of the
opportunities and threats involved in the
incorporation of Al Especially the

incorporation of Al in ELT is a point of
contention. =~ This  paper
expounds the advantages of Al in ELT and

exhaustively

the recorded responses of teachers and
learners who have been using Al as tool in
language teaching learning. The
feedback testifies that this transformative
learning approach aided with Natural
Language Processing (NLP) and machine
learning technologies, 1is a trailblazer
approach to develop learners with
personalized experience, cultivating and

and

scaffolding independent, self —paced learning
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styles. However, the paper also underscores
factors that are limited, such as transferring
cultural intricacies, catering to the array of
learning styles and the emotional intelligence
quotient contributing to a daunting thought
leading to ambivalence in incorporating Al in
ELT. The paper prompts and propagates that
this revolutionizing Al mediated language
learning has critical and potential obstacles
that is creating an unresolved ambivalence
and the necessity of the expertise and timely
intervention of the language teachers making
them irreplaceable. This advocacy to adapt to
modern and intelligent ELT is totally based
on the efficiency of a teacher to strategically
assimilate and eliminate Al integrated tasks
and tools to promote an effective autonomous
English language learning culture.

Key words: English Language Teaching
(ELT); Communication Technology (ICT);
Common European Framework of Reference
for Language (CEFR); Natural Language
Processing (NLP); self —paced learning
styles; Al mediated language learning;
autonomous learning.

Introduction- Origin and Evolution:
English Language Teaching (ELT) has
remarkably had its foothold in the general
field of teaching language as a discipline of
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Science and Academics. The burgeoning
publications, discussions on the themes of
materials, assessment and
institutions testify that ELT is ever evolving

exclusive

with a strong dynamism. A quick overview
will help us to recall milestones of ELT. The
timeline of ELT begins with an eminent
Structuralist approach of teaching Semantics
in correlation with Listening, Speaking,
Reading and Writing. The combination of
factors that have contributed to the change,
involves economics, social and pedagogy.
The multitude of innovations in this field has
paved a way in transforming the curriculum
design and material production, which has
furthermore affected teachers’ training and
language teaching.

While discussing the evolvement of ELT, one
cannot deny presenting the thought of Second
Language acquisition, which was pivotal in
the development of ELT, as it was a phase
that postulated various theories to help
imbibe the method of language learning. ELT
was ahead of the curve in learner centric
approaches and this initiated the new roles of
the teacher to be an animator, facilitator and
mentor. Thus the learners garnered the power
of learning and autonomy. To underscore this
process, the advent of Information and
Communication Technology (ICT) has
broken the barriers of classroom learning,
providing a plethora of materials for a self-
paced learning style. There was yet another
eminent transition in ELT, set in momentum,
the Common European Framework of
Reference for Language (CEFR), published
by the Council of Europe in 2001. The
guidelines provided by the CEFR is
diligently followed by the English language
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teaching professionals, as it gives a vivid
road map for curriculum design, teaching and
assessment as quoted below.

The development of the CEFR coincided
with fundamental changes in language
teaching, with the move away from the
grammar-translation =~ method to  the
functional/notional  approach and the
communicative approach. The CEFR reflects
these later approaches.

The CEFR is also the result of a need for a
common international framework for
language learning, which would facilitate
cooperation among educational institutions
in different countries, particularly within
Europe. It was also hoped that it would
provide a sound basis for the mutual
recognition of language qualifications and
help learners, teachers, course designers,
examining  bodies, and  educational
administrators to situate their own efforts
within a wider frame of reference.

The years since the publication of the CEFR
have seen the emergence of several CEFR-
related projects and the development of a
'toolkit' for working with the CEFR. The
concept of developing Reference Level
Descriptions for national and regional
languages has also been widely adopted.
These developments and their associated
outcomes will continue into the future,
adding to the evolution of the Framework. In
this way, the CEFR is able to remain relevant
and accommodate new
teaching and learning.

innovations in
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However, the implementation of CEFR is
still a matter of debate as the implementation
of the guidelines 1is effectively not
administered by teacher training institution
for language teachers in teaching a foreign
language, limiting the teachers’ competency
in using the CEFR. Though, this does not in
any way hinder the research under the broad
topics of linguistics study, grammar and
vocabulary, cultural studies, teaching young
learners of English, English for specific
purposes, curriculum design and publishing,
making the stream of ELT throbbing and
thriving.

The timely enhancements on the above topics
are brought to a forum for discussion mainly
through conferences and workshops. The
conferences of ELT, majorly, convenes to
throw light on integrating emerging trends,
effective methods for teachers and learners,
curriculum and material design and
implementing innovative techniques, leading
to a colloquium where the convention
actively participates in problem solving
strategies. From the time of advent and
through the journey of evolution teaching
English has had its challenges and the
confronting methods have always been
effectual for practice. In the course of
analyzing the issues, the practitioners of the
ELT profession handle and work through it.

Customary Issues in ELT: The issues that
are being elaborated as follows are
customary. The complexity in teaching
English as a second language and foreign
language starts with the teachers who lack a
similar or a close fluency of a native speaker.
Teaching grammatical structures is a bolster
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for any language imparting classroom. Not
prioritizing these aspects cripples the teacher
from achieving the objectives and outcomes.

Generally, teaching English might seem
similar to any other teaching, yet it has its
own unique challenges. These challenges
exist in various forms.

A number of studies have discussed these
challenges along with their solutions. Below
are the challenges encountered in English
teaching.

Severe shortage of training. In some

countries, problems regarding a severe
shortage of trained English teachers are
reported (Nunan, 2003; Salahuddin, Khan, &
Rahman, 2013; Nurkamto, 2003). Thus,
teachers might “find themselves teaching
English either without sufficient English
train- ing generally or in teaching. "it can be
begun from the lesson planning should
contain leveled tasks using a variety of
groupings and throughout the practice of the
lesson, students’ assignments are leveled
based on  their language  skills”
(Roberts,2007, pp. 2-3). Roberts (2007)

English teachers are often found to teach a
range of learners, belonging to different age
and grades. A customized lesson plan that
underpins details for creative activities and
assignments, metacognition, scaffolding and
analysis of individual learner assessment and
rubrics are time consuming in addition to
these activities,
administrative tasks steal the actual energy
from a teacher’s performance. But only with

curricular executing

immense focus the teacher manages to attain
the  learning  outcomes.  Classroom
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management for a composite class is
challenging for any teacher and especially for
language teachers. To ensure learners of
different levels are on task and are effectively
able to overcome language barriers to
ascertain, that all the skills are practiced
hand-in-hand becomes an overwhelming
responsibility of an English language teacher.
Additionally, there’s a sea difference in
teaching primary or young learners, where
the teacher often manages the behavior and
teaching basic language skills.

On the flipside, teaching the pursuers of
higher education, emphasizes the provided
learning environment and peers. In case of
formal  educational the
demands of over anxious parents, who
constantly compare the progress of the ward

environment,

and do a quantitative measure of the skills
and knowledge, becomes daunting. The 21
century ELT professionals are able to access
a repository of resources and are aware of
multiple methods and approaches of teaching
a language. Certain, English language
teachers who fall short of competence and
expertise are handicapped of making the
appropriate choice in administering tasks,
activity, assignment and assessment. Their
classes are stereotypical and eventually
eradicates the curiosity of the learners. A
knowledge sharing network and a social
rapport with the experts is invaluable in
professional development, these factors
consistently defy the challenge of resource
management.

Advent of Al: The aforementioned
challenges and the issues until now, has had
concrete solutions making English language
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teachers progress professionally without any
impediments. Recently, the emergence of
Artificial Intelligence, has also penetrated
and has started transforming the
methodologies in ELT. The myriad uses of
this system may perplex users by its
astounding capacities. Nevertheless, an
ambivalent mindset is exhibited before it
could be  wholeheartedly embraced.
Especially felt by creative professionals,
researchers and academicians who seek
authentic information and take pride in the
genuinity of  their
Organisation for Economic Co-Operation
and Development, “Digital
Outlook 2023 provides an exhaustive study
notifying the relevance of integrating the
digital tools for teaching, learning and
assessing in classrooms to engage learners in
a disruptive teaching and learning
environment. A gist from the mammoth study

work. However,

Education

is quoted below for reference.

The OECD Digital Education Outlook 2023
shows a similar picture,
penetration of digital tools in education, but

with a slow

used mainly as a way to digitise existing
educational processes. The visible emergence
of generative Al has been a wake-up call for
education policy makers: it has raised their
awareness of the possibly disruptive nature of
advanced technology but also of its imminent
impact on our societies. While the frontiers
outlined in the OECD Digital Education
Outlook 2021 may have appeared as distant,
their time horizon is now perceived as very
close. However, despite a chapter dedicated
to generative Al (Vidal, Vincent-Lancrin and
Yun, 2023[4]), most use of Al in education is
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not generative: when used, Al is embedded in
systems that provide a diagnosis based on a
large amount of data, that suggest decisions,
or that capture learners’ or teachers’
information to provide them with feedback or
suggestions. One of the big challenges for a
digital transformation of education is for
policy makers and teachers to have a better
grasp of existing Al tools and resources
specifically designed for education and to
better use the data collected by a variety of
digital systems to make education more
effective and personalised for every student.
A digital transformation of education could
be about supporting students and teachers in
their decisions based on observations that are
not immediately accessible to them and about
designing policy reforms based on an
unprecedented amount of (reusable and
analysable) information.

Adaptation of Al in ELT: Adapting to pool
Al tools in in ELT has impacted learner —
centric approach in tailored way that befits
the learning environment. Schools have
started to adapt in their language labs to teach
English. The personalized and instant
feedback offered aids the learners of all age
groups, to prolong their listening attention
span; to attempt exercises without becoming
demotivated when the have failed answering
in several attempts. The Al language learning
apps have become popular among foreign
language learners for offering an immersive
learning through  Natural
Language Processing (NLP) and machine

environment

learning technologies. The interactive Al
apps simulate conversation style practice for
pronunciation and intonation. Al systems
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support learners in the absence of teachers
and aid in their progression of language
learning.

While other fields are flourishing with
adoption of Al, the system of education
should also be open to transition. The
framework for learning platform created by
Al enables the entire education system gain
much and, specifically in the field of ELT, it
comes handy for any English teacher in

managing exhaustive tasks of lesson
planning, vetting numerous and massive
written assignments, personalizing

assignments based on learner levels and
regularly keeping track of students’
progression. This form of education will be
definitely considered to intelligent system of
education.

A keen analysis illustrates that this modern
system of learning does not radically deviate
its path from the postulated theories, which
form the foundation of learning, they are
coherent. Artificial Intelligence conforms to
the constructivist theory (Quote) as they
provide a wide range of learning experience
in interactive learning and problem-solving
practices. There is another significant key
factor emphasized by the -constructivist
theory where a learner autonomy leads to
student centric learning
protracting a large scale for independent
learning and exploration.

environment,

This independence in learning and
exploration accredits social interaction as
espoused by Vygotsky, in his Socio-cultural
Learning Theory (Quote). The interaction
with the virtual tutor and the collaborative
work of the learners for certain tasks
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underscores the socio-cultural learning
environment.
The cognitive learning theory (quote)

emphasizes customized learning, based on
the learner level. Intelligence learning adapts
to the cognitive level of the learner, allowing
the learner to be motivated and seamlessly
traverse to the next level.

ICALL: With the advent of Al and its
incorporation into ELT, Computer-Assisted
Language Learning is given an additive of
intelligence making it Intelligent Computer-
Assisted Language Learning (ICALL). The
Machine learning algorithm powered by Al
has revolutionized language learning and the
learners to propel in an efficient and engaging
way. Duolingo, Courseera, Babbel,
ChatGPT, Roseta Stone, Busuu, Linguist,
Grammarly and Google Assistant are few of
the many Al Powered applications offering
customized teaching and learning content,
with independent and self-paced learning
style. The key feature of ICALL language
learning, is to scaffold learners to reflect on
difficult areas and lay emphasis on it. A
discrete study of how AI underpins English
language learning in ELT, to enhance skills,
is further discussed to embrace Al

Al supported Listening and Speaking in
ELT: The listening and speaking activity
with the support of Al, provides an engrossed
learning environment for learners. It is
observed that, there is a gradual increase in
the span of listening; an enhancement in
acquiring pronunciation and an expansion in
the vocabulary. This is possible for Al by
using Natural Language Processing (NLP) in
simulating real-life conversational situations
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based on the learning level of the user. The
tasks are and interestingly
engaging. Apart from engaging learners in
conversations, the Al is also designed to
provide  personalised  feedback  for
improvement. In addition, Al is cable of
training its users for specific conversations
based on a provided situation.

immersive

Al supported Writing in ELT: Grammarly,
ChatGPT and Language Tool and many
other, wide range Al supported writing apps
provide comprehensive feedback with
suggestions and proper recommendations for
a submitted written work. The feedback
provided by the app is majorly for the
spelling, punctuation, grammar and style.
This aids the user to present their formal or
creative writing in a readable manner.

Al supported Reading in ELT: The apps
ReadWorks/ Newsela and Readlang can be
annexed to the regular reading routines for
the learners. It is one of the best means to
seamlessly introduce learners to unfamiliar
vocabulary, analyse the user capabilities and
learning levels, pertaining to reading. It can
profoundly expand the attention in efficient
reading. The exclusive instructions provided
by the Al apps avoids the learner from feeling
displaced, the
comprehension and functional use of English

improvising users

language.

An elaborate analysis was conducted to
understand the insights, which has disclosed
the profound impact of instructions and
exercises through Al medium. (Quote) The
users have testified that, they were able to
actively participate in the interactive English
learning through puzzles, games and
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spontaneous assessment and evaluation had
kept them engaged, which was found to be
lacking in language class taught through
books and writing boards. The freedom
offered by Al made had made students to
explore and interchange ideas overcoming
their barriers.

Benefits of Al integrated ELT: Learners
experienced a custom —built pathway, where
the Al was capable of assessing their personal
proficiency in the language, thus providing a
good awareness and control in their learning
progress. As one other student pointed out,
“The Al platform adapted to my pace and
style. It pushed me when I was ready for a
challenge and provided support when I
needed it. It felt like I had a personalized
tutor.” The learners were able to enhance
their language skills in various dimensions,
such as grammar, vocabulary,
comprehension, spoken and  written
language. It has proved that the serious affair
of language acquisition was happening
subconsciously with involvement and ease.
The AI mediated language learning process
had disciplined the students to self-regulate
and monitor their progress, proffering an
autonomous learning environment. There
were learners you had also expressed that
language learning through AI had helped
them to step out of their comfort zone and
made them enthusiastic in venturing, learning
from mistakes without the fear of being
judged. This tremendous sense of ownership
has provided the AI mediated language
learners, with a feel of enjoying the process
with a best co-ordinating companion. The Al
platforms, had kindled the curiosity of the
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learners to involve themselves to utilise the
facility regardless of time and location, while
travelling, waiting time or during short
breaks from daily routines, has obviously
taking language learning beyond classrooms.
As an encapsulation, these positive findings
proved the flexibility of the tool in offering
self-motivation; continuous and spontaneous
assessment and evaluation; personalised
self- paced learning
process, exclusive language training for
specific purposes, and above all the sense of
ownership and commitment in language

learning pathway;

learning.

Al as a Stumbling Block in ELT: Even so,
after an exhaustive discussion of the benefits
of the interposition of Al in ELT, there are
some stumbling blocks which has to be
seriously taken into account. Usually
classrooms have an assortment of students
with types of learning styles and it always
requires personalized observation to identify
these styles and facilitating learners to
majorly expose them to learning based on it.
Since Al mediated learning is machine
learning creating a virtual environment, the
degree of personalized teaching and
instruction is void of identifying different
learning types. It probably has a pre-set form
of approach in tutoring learners causing an
impediment to a learner who will not be able
to adapt. A similar thought is shared in the
Journal of Educational Technology and
Society "Al can provide immediate feedback,
but it often lacks the depth and context that a
human instructor can offer, which is crucial

for mastering complex language nuances." —
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Journal of Educational Technology &
Society. Moreover, any language taught or
learnt, is learnt with an underlying emphasis
of culture. Al is often found to be answering
directly to queries and consummately does
not reason or replicate culture in its language
teaching and explanation, here is an idea
similarly quoted as follows "Language
learning is as much about cultural
understanding and human interaction as it is
about grammar and vocabulary, something
that Al cannot fully replicate." — EdTech
Magazine. The quality of feedback provided
by Al is devoid of the emotional quotient and
can be contextually inappropriate is another
setback of Al mediated language learning.

The Chronicles of Higher Education also
states another disbenefit of Al mediated
language learning by quoting that over
exposure and reliance on technology,
deprives individuals to casually
communicate and involve easily in real life
conversations, which is significant for
language acquisition and practise, "Students
risk becoming overly reliant on Al tools,
which can diminish their motivation to
practice language skills in real-world
situations." — The Chronicle of Higher
Education. Adaptation of advanced Al
technologies for proper teaching and learning
of language could be unaffordable to schools
admitting wards who are below the average
socio- economic group. Harvard Business
Review studies reveal a thought that there is
a potential of privacy in Al
algorithms.Recorded feedbacks from the
language teaching and learning users have
been recorded, it is found to negate the
efficacy of Al in ELT. The criticism states

1ssue
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that Al have fallen short in
recognising accents and Al has added to the
obsession of screen time, making learners
and teachers gradually lose involvement in

systems

reading and writing. Thus, paving way to an
over dependence on automated results,
curtailing critical thinking.

This paper aims to provide comprehensive
study, elucidating thoughts and ideas from
teachers and learners, who have been using
Al The new found technology seems to be a
promising method/ approach with its various
benefits. Albeit the few encumbrances of
integrating Al in ELT, makes its state
ambivalent, due to the lack of demarcation or
defining the activity or task, where Al can be
effectively used in ELT.
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Abstract

This article explores the shared thematic
ground between Sylvia Plath’s The Bell Jar
and Alice Walker’s The Color Purple, two
influential works that illuminate the
struggles of women negotiating oppression,
trauma, and the search for selfhood.
Though different in setting, narrative form,
and cultural context, both novels provide
powerful critiques of patriarchal systems
that shape women’s psychological, social,
and emotional experiences. The study
highlights key points of intersection—
identity ~ formation, = mental  health
narratives, feminist perspectives, and
narrative strategies—showing how each
text  contributes to  contemporary
discussions on intersectionality and
resilience. Through Celie’s journey from
silence to empowerment and Esther
Greenwood’s confrontation with mental
illness, the novels demonstrate how
storytelling becomes a tool for healing,
resistance, and reclaiming agency.
Together, they offer enduring insights into
the human cost of oppression and the
necessity of supportive structures for
women’s well-being.

Introduction

Literature has long served as a space where
marginalised voices articulate their
struggles, aspirations, and forms of
resistance. Alice Walker’s The Color
Purple and Sylvia Plath’s The Bell Jar
stand as landmark works that reveal the
emotional and psychological consequences
of systemic oppression on women. Though
written in different cultural and historical

contexts, both novels centre on women
whose lives are deeply shaped by gender
expectations, social inequalities, and the
silencing of female voices. Celie and
Esther—distinct yet connected
protagonists—navigate worlds that deny
them agency and impose restrictive norms.
While Walker foregrounds race, class, and
gender in the early 20th-century American
South, Plath exposes the suffocating
expectations faced by white middle-class
women in 1950s America. Together, the
texts reveal how oppression manifests
across contexts, affecting mental health,
identity, and the capacity for self-
expression. This article examines the
novels  through  the lenses  of
intersectionality, trauma studies, feminist
theory, and narrative technique. By
comparing Celie’s epistolary self-recovery
with Esther’s confessional journey through
depression, the study demonstrates how
both texts serve as pedagogical tools for
understanding the  complexities  of
womanhood, resilience, and social
inequality.

Intersectional Feminism and Social
Oppression

Feminist theory forms the backbone
of both novels, though they approach the
subject from different vantage points. 7he
Color Purple 1illustrates intersectional
feminism before the term existed, exposing
how race, gender, and class intersect to
shape Black women’s lived realities. Celie
is exploited not only because she is a
woman, but because she is a poor Black
woman in a deeply racist society. Her
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journey from voicelessness to
empowerment underscores the resilience of
Black women who endure overlapping
forms of marginalisation.

Plath’s The Bell Jar, on the other hand,
examines the subtler but equally destructive
mechanisms of gender oppression in 1950s
America. Esther Greenwood is constrained
by rigid expectations of femininity—
marriage, motherhood, and perfection—
while her aspirations conflict with societal
norms. Her mental illness becomes both a
personal experience and a symbolic critique
of social structures that restrict women’s
possibilities.

Together, the novels reveal that oppression
is multidimensional. While Celie battles the
combined forces of racism and patriarchy,
Esther struggles against psychological
confinement within the gendered norms of
her time. Both texts call for dismantling
systems that silence women and perpetuate
inequality.

Mental Health,
Psychological Realities
Mental health serves as a central thematic
thread uniting the two novels. Celie’s
trauma begins in childhood with sexual
violence and continues through years of
emotional and physical abuse. Her letters—
first to God and later to Nettie—become a
therapeutic act, enabling her to voice pain
that society refuses to acknowledge.
Writing gives Celie the space to process her
trauma, rebuild her identity, and ultimately
reclaim power.

Esther’s  experiences,  though
different, reveal another dimension of
trauma: the internal struggles produced by
societal pressure, stigma, and the lack of
mental health support. Plath offers a raw
portrayal of depression, depicting Esther’s
deteriorating psychological state with
unflinching honesty. Her descent into
mental illness mirrors the suffocating
expectations placed upon women, showing
how untreated trauma can intensify in the

Trauma, and
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absence of emotional and institutional
support.

Both Celie’s and Esther’s narratives

highlight the social roots of mental
suffering. Celie’s pain is intensified by
racism and patriarchy; Esther’s by gendered
expectations and society’s inability to
engage with mental illness. Together, the
novels argue that mental health cannot be
separated  from  the  socio-cultural
environment in which individuals live.
Narrative Techniques as Tools of
Resistance
The narrative structures of both novels
amplify their thematic power. Walker’s use
of the epistolary form provides an intimate
window into Celie’s inner world. Each
letter marks a step in her journey from pain
to empowerment, making her voice central
to the narrative. The shift in her
addressee—from  God to  Nettie—
symbolises her growing self-confidence
and her move from isolated suffering to
meaningful connection.
Plath adopts a confessional style that
plunges readers into Esther’s fractured
psyche. The first-person perspective allows
readers to experience her confusion,
despair, and moments of clarity. This
method not only humanises Esther’s
struggles but also challenges the stigma
surrounding mental illness by presenting it
with emotional depth and honesty. Both
narrative approaches turn storytelling into
resistance. Celie resists oppression through
writing, while Esther’s fragmented
narration exposes the fault lines of the
society that harms her. In both cases,
narrative becomes a medium for truth-
telling and reclaiming agency.

Identity Formation and the Journey to
Selfhood

The search for identity is central to both
protagonists’ journeys. Celie begins with a
fractured sense of self, shaped by years of
abuse and forced silence. However, through
the support of women like Shug Avery and
Nettie, she gradually rebuilds her identity.
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Shug’s affection and guidance offer Celie a
glimpse of freedom, while Nettie’s letters
help her reconnect with her past and
envision a future. By the end of the novel,
Celie becomes a confident woman who
asserts control over her life.

Esther’s struggle is more internal but
equally significant. Torn between societal
expectations and personal ambition, she
battles to understand who she is outside the
roles prescribed to her. Her breakdown
forces her to confront painful contradictions
and ultimately begin a path toward healing
and self-definition. Though her recovery is
incomplete, it marks a critical step toward
reclaiming her autonomy. Both characters
illustrate that identity formation is a
gradual, often painful process. Their stories
affirm the resilience of women who
challenge structures designed to suppress
their voices

Critique of Social Norms

Both novels expose the social systems that
enable oppression. Walker highlights the
intertwined forces of racism, patriarchy,
and economic inequality that shape Celie’s
world. Through Celie’s suffering, the novel
exposes how society repeatedly fails Black
women. Plath critiques the cultural
expectations that confine women to narrow
roles. Esther’s struggles reveal how mental
illness can be intensified by social neglect
and rigid norms. Her story challenges the
idealised vision of womanhood prevalent in
the 1950s, exposing the psychological toll
of conformity. In different ways, the novels
call for a reimagined society—one that
recognises the dignity, complexity, and
agency of all individuals.

Common Themes in Both Novels

e Oppression and Marginalisation
Celie faces racial and gender
exploitation, while Esther confronts
psychological and patriarchal
confinement.

e Trauma and Mental Health
Both characters’ suffering is deeply tied
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to social conditions, stressing the need
for mental health awareness.

e Female Support vs. Isolation

Female friendships empower Celie,

while Esther’s loneliness intensifies her

crisis.
e Identity Formation

Both protagonists reconstruct their

sense of self through struggle, growth,

and resilience.
e Critique of Patriarchy

Each novel exposes patriarchal norms

that limit women’s autonomy.
e Narrative as Survival

Writing becomes a lifeline for both

protagonists, enabling them to claim

space and agency
Conclusion

The Color Purple and The Bell Jar

remain powerful literary testimonies to
women’s resilience in the face of systemic
oppression. Through Celie and Esther,
Alice Walker and Sylvia Plath reveal the
emotional, psychological, and social
consequences of racism, patriarchy, and
mental health stigma. These novels
demonstrate that trauma is not merely
individual—it is produced, intensified, and
perpetuated by social structures. At the
same time, both texts illustrate the healing
power of storytelling. Celie’s letters rebuild
her fractured self, while Esther’s
confessional narrative becomes a way to
expose societal flaws. Their journeys
underscore the importance of self-
expression, supportive relationships, and
structural  change in  overcoming
oppression. Together, the novels call for a
world that values equality, empathy, and
mental well-being. In amplifying the voices
of marginalised women, The Color Purple
and The Bell Jar continue to challenge
readers to confront injustice and recognise
the enduring strength of the human spirit.
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Abstract
In recent times, feminist ‘Digital action’ in
the Global South has become a momentous
of

redefining  gender

means stimulating male-controlled

by
enhancing the depiction of marginalized
women and gender minorities. Digital
mediums, such as social media, blogs, and
podcasts, have enabled pioneering forms of
shared engagement, letting activists dodge

systems, roles

traditional media pathways and connect
directly with local, national, and international
audiences. This paper analyses how feminist
movements within the Global South employ
these digital resources to discuss and redefine
gender  expectations, also  addressing
systemic inequalities, and promote social
change. Emphasizing significant case studies
such as #MeToo in India, Ni Una Menos in
Latin America, and the Amazon Indigenous
women’s digital efforts, this research
underscores the achievements, approaches,
and hindrances encountered by these
movements. Considering the role of cross
links by taking into account caste, sexuality,

60

race, class, and histories of colonial rule in
shaping the By
estimating the influence of feminist digital
action on local policies and far-reaching
global gender justice initiatives, this paper
contends that digital environments offer a
critical platform for pushback capable of
affecting cultural ethics and legislative
dealings. Eventually, the article elucidates

feminist narratives.

how digital action in the Global South is vital
for reshaping and rethinking gender power
relations on a global level.

Digital action also creates a new form of
media equal access where women and
marginalized genders claim control through
data and narratives. In the Global South, this
action aligns with linked social justice by
bridging urban-rural divides and amplifying
cultural theories of knowledge once
suppressed by colonial power. The
emergence of feminist digital archives,
online storytelling shared, and crowd-
sourced protests demonstrates how digital
domains now function as an “alternative
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parliament” where gender justice 1is
renegotiated daily.

Keywords: Feminist Activism, Digital
Media, Global South, Gender Norms,
Intersectionality, Social Media, Feminist
Movements, Policy Change.

Introduction

As part of contemporary social movements in
the Global South, Feminist digital action has
become a defining feature. In a setting where
traditional gender customs are deep-rooted
and global inequalities are prevalent, digital
media bids as a platform to challenge
patriarchal structures by women and gender
minorities, rewriting gender roles also by
demanding justice. Usually, digital action is
habitually related to the Global North, where
the infrastructure and high-tech access are
developed more, the Global South has
progressively established its activity through
inventive and localized usage of digital tools.

This article explores the dynamics of feminist
digital action in the Global South by
examining key movements, strategies, and
their effect on social change and policy.
Focusing on linked feminist perspectives
considering how race, caste, class, and
colonial legacies shape women's digital
action. This paper argues that feminist
movements in the Global South are
reconfiguring not only the influence of global
conversations on gender justice and equality
but also local gender norms.

Over an analysis of social media online
protests, campaigns, and digital storytelling,
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this article examines how digital platforms
are not just tools of resistance but also sites
for the re-imagining of social relations and
gender identities.

In recent years, internet and
smartphone penetration across South Asia,
Africa, and Latin America have transformed
how  feminist engagement  unfolds.

Movements arising from informal shared,

access

campus-based feminists, queer youth, rural
women’s cooperatives, have shifted from
street protests to
Importantly, this

depoliticization; rather, it revives the feminist
consciousness of the 1970s in a digital
Through hashtags,
memes, and long-form online testimonials,

“screen solidarities.”

shift does not imply

vernacular. creative
digital women’s rights challenges both the
state’s surveillance mechanisms and the
market’s commodification of protest.

Gender Norms and Digital Activism in the
Global South

Digital Media’s Role in Feminist
Movements

Traditionally, Global South’s feminist
movements have tackled substantial

encounters often controlled by colonial and

patriarchal ~ narratives  in  accessing
conventional mainstream media. Digital
platforms, however, provide side-lined

voices with a space for counter-narratives,
self-portrayal, and combined action. Feminist
activists have turned to Twitter, Instagram,
Facebook, and TikTok as their main way to
sidestep old-school media gatekeepers and
it’s changed everything. These spaces let
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them talk straight to people around the world,
without anyone else shaping the story,
something traditional outlets could never
quite make happen.

For instance, the #MeToo movement started
in the United States but quickly took hold in
India, where it evolved to confront gender-
based violence and sexual harassment stories
that filled newsfeeds and lit up social media.
It emphasized that patriarchal systems appear
not only in Western cultures but also in places
shaped by religion, caste, and rigid social
ranks where gender bias runs deep, like dust
settling in every corner of daily life.

The equal access of access, however, brings
contradictions. While the digital
platforms make activists more visible, they

new

also expose these activists to harassment via
online, trolling, and algorithmic bias &
unfairnes. According to feminist theorists
like Anita Gurumurthy (2024), debate that
“data patriarchy” operates by functioning
through unequal control of information
flows, where women’s digital speech is both
amplified and commodified. Despite these
risks, Global South feminists for political
evidence reclaim personal experience to blur
the boundaries between public and private
life through digital storytelling. This
reclaiming resembles second-wave women’s
rights’s philosophy yet emerges through
decentralized, multilingual networks
resistant to  Western-centric  narrative
domination.

62

ISSN: 2277-1409

Case Studies of Feminist
Movements

India: Digital Feminist Mobilization and
#MeToo

In India, the #MeToo movement grew with
extraordinary visibility over digital media,
encouraging pervasive discussions on

workplace violence, sexual harassment, and

Digital

the deep-rooted patriarchy within the Indian
society.

Digital platforms used by many women from
different backgrounds to share their stories of
physical and mental abuse, thus by adapting
the drive to local cultres of morals and ethics
of the community also by breaking the
absolute silence in Indian society revolving
around the sexual violence. A major
pushback was faced by the movement,
particularly for women from disregarded, the
so called underprivileged communities like
Adivasis, Dalits, and even working-class
women with not just official but also cultural

barriers limiting its reach and effectiveness.

However, the 2023 revival of #MeToo 2.0 in
Indian universities especially revealed the
ongoing generational continuity of online
feminist resistance which is widespread.
Digital movements like #DalitWomenFight
and #SmashBrahminicalPatriarchy linked
gender justice to anti-caste frameworks,
exposing how social hierarchies structure
access to safety and justice. This linked
growth of #MeToo redefined women's rights
outside of elite settings, increasing
participation through local hashtags on
platforms like Koo and ShareChat. The shift
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toward regional-language action represents
an important decolonial intervention in
India’s digital feminist landscape.

Latin America: Collective Action Against
Femicide and Ni Una  Menos

The Ni Una Menos (Not One Less)
movement in Latin America, which was
instigated in Argentina, in this region, has
become a across nations feminist force. Over
protests, and online petitions, digital
campaigns, Ni Una Menos advocates in
contradiction of femicide and gender-based
violence, using social media and hashtags to
assemble millions. Intersectionality is being
stressed by this movement, focusing on how
women's experiences with violence are
influenced by race, class, and colonial history
and its influence. To raise awareness Ni Una
Menos used digital means to talk about the
situation of violence against women and
uphold for legislative changes such as
improvised legal shields for women and
much greater accountability for violent
criminals.

The Latin American feminist digital wave
has also established cross-border
partnerships among Indigenous women in
Bolivia, Afro-Latina communities in Brazil,
and urban feminist researchers in Mexico.
These partnerships show how women's rights
function across borders through "networked
affect," or geographically transcendent
emotional solidarity. In 2024, online events
broadcasted on TikTok and YouTube
combined mourning for femicide victims, via
sadness and mobilization. Ni Una Menos'
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portrayal of loss in digital environmental
settings turned memory action,
strengthening what historians call "digital

mourning politics."

into

Indigenous Women’s Digital Activism in
the Amazon

Indigenous the
Amazon region, and from the Global South,
have used online platforms and internet
spread awareness of the
interlinked concerns they face, including
gender-based  violence,
degradation, and the lingering consequences
of colonial rule’s domination.

women particularly in

channels to

environmental

Digital storytelling, online petitions, and
social media action have become critical
tools for strengthening their challenges and
voicing the exploitation of Indigenous bodies
and lands. In addition to advocating for
policies that address gender inequity and
environmental protection, these women have
utilized social media to create networks of
solidarity with other Indigenous communities
and rally support for their battles.

Movements like the Mujeres
Amazonicas (Amazonian Women) illustrate
how digital environmentalism and gender
action converge. Ecofeminist discourse and
indigenous epistemology are fused by these
activists, which emphasize the spiritual care
of the planet and body. Their internet

narratives ~ oppose  capitalism  while
reclaiming recognition for indigenous
women as the great climate leaders.

According to scholars like Claudia Galvez
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(2025) this is defined as “cyber-ecowomen’s
rights,” in which technology serves as a
conduit for preserving ancestral knowledge,
carrying out oral traditions into global
discussions . Whereas online action feminist
and environmental conflicts of struggles,
reconfiguring the concept of resistance itself.

Through Digital Platforms rewriting the
Gender Norms

Strategic Use of Online Campaigns and
Hashtags#

More than just figurative, hashtags like
#NiUnaMenos and #MeToo are strategic
mechanisms for pushing back the contrary to
gender-based violence,
international unanimity, and stimulating
shared deeds. They establish a virtual space

nurturing

of resistance where the efforts demonstrate
the potential of digital platforms, and more
new comprehensive discourses concerning
gender equality might surface where gender
norms are challenged. These stages have
allowed Global South’s feminist activists to
confront the power structures contributing to
demand accountability, and gender inequality
and strengthen their calls for righteousness.

Hashtag action is now studied as
“algorithmic feminist praxis,” meaning an
intentional engagement with social media
algorithms to amplify marginalized stories.
Activists craft short, emotion-rich posts to
trigger virality, a digital equivalent of
feminist sit-ins. Parallelly, the creation of
online zines, podcasts, and feminist YouTube
channels in the Global South has expanded
the communicative ecology of resistance.

64

ISSN: 2277-1409

The convergence of art, humor, and politics
in meme culture has opened new rhetorical
tools, making feminist arguments accessible

to mass audiences without academic
gatekeeping.
Intersectionality in Digital Feminist

Movements

Global South’s Feminist digital action tackles
the complex and traversing domineering
structures that gender minorities and women
encounter, by definition, it is linked. In toting
to speak on gender-based violence, activists
ought to use digital platforms to deliberate
how race, caste, sexuality, and colonial
history traverse to generate divergent issues
for several groups of women. As Dalit, queer
voices and Indigenous have been
incorporated in these groups; In the Global
South, feminist digital action has evolved
from a single, Western-centric movement to
a wide-ranging and multidimensional
undertaking that reflects the experiences of
many marginalized groups.

By applying Kimberlé Crenshaw’s cross
links in online contexts, digital feminists
reimagine solidarity as plural and polyvocal.
Campaigns like  #QueerlnAfrica and
#DalitLivesMatter showcases how sexuality,
class, and religion complicate gender
struggles. These multi-axis movements
counter Western homogeneity in women’s
rights, celebrating specificities of lived
experience. The integration of trans voices
and non-binary narratives signals a vital
evolution from women's rights to gender
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justice,a term emphasizing inclusivity across
identity spectrums.

Impact on Gender Justice and Policy
Global Influence

Contesting Western-centric feminist
narratives by pushing for a more inclusive
approach to gender justice, the Global South's
feminist digital action also has an influence
worldwide. Global South activists are
building across nations networks of solidarity
by participating in international feminist
that challenge
colonial and patriarchal systems and elevate

the marginalized women’s voices.

movements worldwide

By organizing online summits, webinars, and
digital archives, activists frame
epistemologies of feminist theory rooted in

new

decolonial praxis. Global South programmes
like Feminista Conectada (2025) in Mexico
and Digital Empower Her (2023) in Kenya
are working with legislators to convert
internet campaigning into formal reform.
These examples prove that virtual action,
sustained, can influence offline
paradigms of governance and human rights
discourse. Feminist digital action thus

when

becomes an evolving diplomatic language
within UN forums and across nations
assemblies.

Local Policy Changes

Feminist digital movements brought about
important legislative reforms and have
changed the way people talk about gender in
the Global South. For example, the #MeToo
movement aided India endorse legislation
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against workplace sexual harassment,
including the Sexual Harassment of Women
at Workplace Act (2013). Like this,
Argentina’s Ni Una Menos movement has
backed the national cognizance of femicide,
occasioning the formation of a national

registry for legal amendments and femicides.

Beyond legislation, digital women’s rights
has inspired curricular and official change.
Several universities across the Global South
now teach digital ethics courses that tackle
gender-based online harassment discussing,
for instance, how a cruel message thread can
ripple through a campus. Governments are
also rethinking cyber laws to better protect
women online, making sure virtual spaces
feel as safe as a well-lit street at night. For
example, Brazil’s Lei Mariana Online (2024)
grew in part from Ni Una Menos’ impact,
acknowledging online harassment of those
late-night threats pinging on a phone as a
form of gender violence. In India, feminist
tech groups such as Point of View and IT for
Change help create safer online spaces by
shaping community-guided rules like
reminders to pause before you post.

Conclusion

In the Global South, feminist online action is
vital for redefining gender roles, conflicting
patriarchal systems, and endorsing social
justice. To influence national and
international policy the Under-represented
voices can practice digital platforms to
classify for change, with context to the case
studies from the Amazon, Latin America, and
India, this paper illustrates how to change
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gender inequality and also advance feminist
goals with the help of digital media. The
Global South’s Feminist movements are
challenging traditional gender conventions
by creating new and globally appealing
forums for gender justice by embracing cross
links and using digital tools.

Ultimately, feminist digital action in the
Global South represents not merely a tech
trend but a cultural big change. Online
presence has become political visibility, and
personal anguish has been transformed into
strength.  These
continued existence suggests that the public
realm will be reorganised so that empathy
becomes an activist tactic. The feminist
networked, multilingual, and

collective networks'

future is
interconnected, an evolving archive of justice
written in digital code, as demonstrated by
the synergy between online and offline
activity.
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Abstract

Gig work has become a trendsetter in this
digital age due to its unique characteristics,
including ease in job search, flexibility in
work, and other features. The gig economy
ventures into the exciting world of the
informal labour market. These short-term
employment opportunities have gained
popularity due to technological innovations
such as mobile apps and websites. This new
standard of job impacts workplaces and the
well-being of workers significantly. Today,
people consider gig work a source of income,
including unemployed youth, students, those
seeking new employment, retirees, and
women etc. This research examines various
well-being indicators and the workplace
environment through an extensive literature
review. The Job Demand and Resources
(JDR) model was proposed by Arnold B.
Bakker and Evangelia Demerouti (2007) and
has been used in multiple studies. The model
is an inclusive framework that helps in
understanding work  characteristics in
organisational setups and can be applied

across various work environments. Only a
few studies have explored deep into the
difficulties faced by gig workers in their
working environment. The present study is an
attempt to identify the workplace factors
within the gig economy through the lens of
the JDR model. The dimensions of well-
being incorporated here are social, emotional,
financial, and physical. This research
presents a conceptual model to understand
the role of the workplace in the welfare of gig
workers and the mediating factors involved.

Keywords: Working environment, Well-
being, Gig Economy, JDR Model

Introduction:

The concept of labour is ever-changing and
plays a multifaceted part in a society's
development. Active labour involvement
drives a country's economic progress, and a
quid pro quo improves residents' quality of
life. The term labour refers to the human
endeavour that underpins the production of
goods and services in an economy. This
activity comprises those who provide the
necessary capital and actively participate in
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the process, mostly through physical labour

(Mukherjee SP, 2022). According to the
World Bank Group (2018) the technological
boom that the world is witnessing now has
influenced the nature of work immensely.
The recent digital revolution is to blame for
the fundamental changes in the job market
that the globe is witnessing today. It is
impossible to explain how  digital
innovationshave affected the employment
market adequately. Every industry has
begun, and many have already completed,
the transition from physical to digital labour.
As aresult, the evolving characteristics of the
workplace and its surroundings significantly
influence labour decision- making and the
conventional employment pattern, which
gives workers very little control.

The Evolving Gig Economy

The term gig was used in the past as a live
music concert by musicians in front of
audience. But now the gig is attached to
labour market whereby the term itself
becomes a synonym for temporary or short-
term employment. This definition has given
the term gig more of a general view where
there is the possibility of many types of jobs
coming under. The gig economy has been
considered as a key theme in modern
employment practices (Taylor et al., 2017).
Recently the term gig got much more
acceptance when the digital boom
happened. According to the World
Employment and Social Outlook
(ILO,2021), companies focus on alternative
work arrangements involving independent
contractors, freelancers, gig workers, and
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crowd workers. The Social Security Code of
India (2020) defined platform economy as a
type of employment where businesses or
individuals utilize an online platform to
connect with other agencies or people to
solve certain problems or offer particular
services in exchange for money. NITI Ayog
Report (2022) on the gig economy states that
“in a platform economy, any individual
armed with an internet-enabled smartphone
and tangible or intangible assets can monetize
these assets at will, to become a platform
worker”. Gig work combined with digital
transformations has led to the growth of
platform-based works.

Gig jobs have become trendsetters due to
their distinct features of greater convenience
in finding a job and the flexibility of working
hours. The unique feature of a platform-
based job is that a single click may be used to
enter and exit the platform economy. A study
by Whitesheild (2023) defined the gig
economy as a labour market that facilitates
short-term, temporary work arrangements
with the help of applications (apps) in mobile
phones. The recent popularisation of gig
work can be drawn from the technological
boom witnessed in recent decades, even
though this work arrangement existed from
the industrial age onwards (Batmunkh et al.,
2022).The gig economy is an economic
system that connects customers and service
providers through online or digital platforms
(Duggan et al., 2020). The providers of gig
works are matched with the consumers in the
gig economy on an on-demand basis
(Aliemuddin,2022).
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The World Bank has classified the gig
economy into Microwork, Freelancing, and
Business Process Outsourcing (World Bank,
2015). A popular study in the UK has
classified the gig economy into two: "work
that is transacted via platforms but delivered
locally and thus requires the worker to be
physically present and work that is transacted
and delivered remotely via platforms” (Huws
et al., 2016). Therefore, the gig economy can
be looked at as a completely unconventional
workforce that is temporary jobs. In his study
Agarwal. M (2023) mentioned the gig
economy as companies hire contractual
labour named gig workers. At the same time,
freelancers  have gained
opportunities to showcase their skills and
make a living through innovation. Overall,
the predictions regarding the gig economy in
the near future are promising.

immense

Working Environment

The working environment of gig workers is
managed and controlled by algorithms by
which workers are hired and guided with the
help of digital interventions like augmented
recruitment (Duggan & Jooss, 2023). The
Organization for Economic Cooperation and
Development (OECD, 2017) interprets the
working environment as a “combination of
characteristics defining the setting where the
workers operate, further, they have explained
the concept of the working environment as
observable characteristics experienced by
the workers from the job”. The existing
literature interprets the working environment
based on physical characteristics, especially
in an organized set-up. But this is not the case
for a gig worker. Gig work became more
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popular among the masses when digital
intervention happened in various forms. Gig
work has been categorized into various forms
and new job forms have been continually
integrated into gig work. Some works
include freelance, on-demand work,
independent contract workers, platform
workers, etc. These works are also referred to
as alternative work arrangements in other
contexts. This use of digital mediation to
support platform-based labour sets it apart
from different types of gig work. The gig
worker has a different and complex working
environment and has the autonomy and
flexibility to choose the same. As well as; the
absence of organizational culture makes the
gig working environment entirely non-
identical.

Job Demand and Resource Model

The working environment of gig workers is
hard to define so the present study uses the
possibilities of the Job Demand and
Resource model (Bakker, A.B., &
Demerouti, E.,2007). The Job Demand and
Resources Model is a well-accepted and
popular model in studying the working
environment. The model has been influenced
by three major models related to stress and
motivation. The influential models are the
Two-Factor theory by Herzberg, the Job
Characteristics model by Hackman and
Oldham, and the Demand Control model by
Karasek. Research connected to the JDR
Model concluded that higher job demands
will reduce employees' physical and
psychological resources, which leads to job
burnout (Bakker & de Vries, 2021).
Empirical evidence has established that job
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resources have a helpful effect on both
employee  performance and  work
engagement (Bakker et al, 2014).
Meanwhile, previous studies have classified
job demand as a stressor (Bakker, Demerouti,
Taris, Schaufeli, & Schreurs, 2003b; Bakker,
Demerouti, & Verbeke, 2004), whereas job
resources have been recognized as the major
facilitator of work engagement (Hakanen,
akker, & Schaufeli, 2006).The model
categorises the work characteristics to job
demand and job resources. The early work of

vt |
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the JDR Model has studied the effect of job
demands (mental, emotional, physical, etc.)
and job resources (support, autonomy,
feedback, etc.) on organisation outcomes in
which strain and motivation act as mediating
variables. The model shows that job demand
and job resources are related so that when job
demand increases job resource decreases and
vice versa.

Organizational
Outcomes

Figure 2: The Job Demands- Resources model
(Source: The Job Demands-Resources model: state of the art)

Well-Being

The concept of well-being is complex to
define and conceptualise (Jarden & Roache,
2023). Researchers have made various
attempts to tackle this problem. “Well-being
as an idea has to be rooted in the culture's
historicity and civilisational ~memory”
(Tandon, S. 2016). New Economic
Foundation has stated that well-being is not
merely happiness but is more than that. And
it entails growth as a person, fulfilment, and

contribution toward the community
(NEF,2004). Generally, well-being is a
multidimensional concept that tries to
inculcate almost all crucial aspects of life like
mental health, physical health, economic
well-being, social well- being, and livability
(Miranti, R.,2017). Measurement of well-
being has always been a point of question but
is measured objectively and subjectively
(Miranti, R.,2017). Individual well-being is
affected by a variety of factors, among which
are income, mental health, physical health,
education, social relationships, employment,
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discrimination, government policies, and
neighbourhood conditions (Livingston et al.,
2022). The concept of well-being has several
dimensions, such as: physical, social,
emotional, economic, life satisfaction,
psychological, eudemonic, community, and
subjective well-being (Livingston et al.,
2022).

Research that empirically studies well-being
has frequently incorporated humanistic and
social measures like education, health, etc.
(Barrington-Leigh & Escande, 2018).
Recently, well-being has been continuously
associated with the social sciences (Jarden &
Roache, 2023). These social science
disciplines range from economics, sociology,
philosophy,  psychology, development
studies, public policy, and more; well-being,
a crucial value connected to people, can be
envisaged as an “index of societal progress”
(Voukelatou et al., 2021). The even more
difficult path in social science research
connected to well-being has been
understanding its nature and pattern
(Joshanloo et al., 2019). Various studies have
taken place on the well-being of labour. From
these studies, it has been concluded that well-
being is a multifaceted concept that allows
exploration across different dimensions.
Well-being, regardless of its complexity is
associated with economic and social
outcomes (Livingston et al., 2022).

Dimensions of Well-Being

Measuring the concept of well-being with a
single indicator or dimension doesn’t provide
the real aspect of an individual’s life (Ruggeri
et al., 2020). The concept of well-being has
been looked at through four-dimensional
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constructs in the present study and they are
financial, social, emotional, and physical; a
pluralistic approach. The well-being of gig
workers in the present research is looked
upon through the lens of four dimensions and
they are as follows:

Emotional Well-Being

The  multifarious interpretations  on
emotional well-being generally accept the
fact that it includes the happiness of an
individual and contentment with life
(Koslouski, J. B.,et al, 2023). Emotional
well-being can be interpreted as positive
factors “positive state of one’s emotions, life
satisfaction, sense of meaning and purpose,
and ability to pursue self-defined goals”
(Feller et al, 2018). An individual is said to
attain emotional well-being when pleasant or
positive effects are more than unpleasant or
negative effects in one’s lifetime (Reh et al.,
2021). Higher positive moods and emotions
with, less negative moods and emotions, will
help an individual to successfully reach his or
her goals (Fredrickson and Joiner,2002).
Emotional well-being is essential for
maintaining mental health, as it influences
how individuals cope with stress, relate to
others, and make decisions. This dimension is
explored through indicators such as mental
health, which reflects the general state of
psychological well-being, and the happiness
derived from the work environment, which
assesses job satisfaction and its contribution
to emotional stability. The study also
examines worry connected to work,
capturing the anxiety or stress associated
with job-related concerns, and the emotional
demands of work, which reflect the intensity
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of emotional labour required in the
workplace. Additionally, mental harassment
is considered, addressing the negative impact
of workplace bullying or discrimination on
an individual's emotional health. These
indicators together offer a comprehensive
view of emotional well-being and underscore
its importance in fostering a healthy and
productive life.

Financial Well-Being

Financial well-being positively correlates
with the overall well-being of an individual
(Briiggen et al., 2017). A person is in a state
of financial well-being when he or she can
fully meet present financial obligations, he or
she can feel a secured financial future, and
select the choices which help them enjoy
their life (CFPB, 2015). Physical and
psychological ~well- being positively
contributes to financial well-being (Shim et
al., 2009; Netemeyer et al., 2018, cited in
(Bakker et al., 2022). In the study, the
proposition considers financial well-being in
the dimensions of the well-being of gig
workers. The major indicators of financial
well-being proposed in this study include the
level of income by a gig worker with an
assumption that income helps them access
basic resources, expenses of a gig worker,
showing the spending pattern of the gig
workers, and saving behaviour so that the gig
workers can meet unexpected problems.

Physical Well-Being

“Wellbeing implies insurance from physical
peril” (Elaho & Odion, 2022). A popular
research study tried to define physical well-
being as the “ability to perform physical
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activities and carry out social roles that are not
hindered by physical limitations and
experiences of bodily pain, and biological
health indicators” (Capio, C.M., Sit, C.H.P.,
Abernethy, B. ,2014). Physical well-being
means good health but it is way more than
that physical well-being is influenced by our
choices on lifestyle and it is the direct result
of lifestyle choices and the behavioural
factors that influence one’s best self like
sleep, diet, hygiene, etc. (Stevenson, M.,
2021). This dimension is assessed through
indicators such as exhaustion, which reflects
the level of physical fatigue and its impact on
daily functioning, and health issues, which
encompass both chronic and acute conditions
that affect an individual's physical state.
Accidents are another critical indicator,
highlighting the risks and physical hazards
associated with the work environment. The
study also considers sleep and rest, essential
components of physical well-being, as they
play a vital role in recovery and maintaining
energy levels. Additionally, physical
harassment is examined, addressing the
negative effects of physical abuse or threats
in the workplace. Together, these indicators
provide a comprehensive understanding of
physical well-being and its significant
influence on overall well-being.

Social Well-Being

Promoting individual well-being is not just
an important end in itself; it also has useful
consequences for a flourishing society in all
sorts of other ways, including improving
people's social well-being (New Economics
Foundation.,2004). The current study has
chosen social well-being as a dimension to
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explore the well-being aspect of gig workers
recognizing the importance of social
interactions and social support in the life span
of an individual. The social well-being aspect
of the gig workers is assessed through
indicators like isolation that reflect loneliness
or distance from social engagements due to
the unique characteristics of gig work, and
social support that means support from the
society towards working in a gig
environment. Another major indicator is
societal values considering how the social
norm influences the well- being of gig
workers.

Nexus Between Working Environment
and Well-Being

The gig workers have a unique working
environment. Research  studies have
attempted to explain the features of gig
workers like non-traditional characteristics
of the job. The gig work includes no
employer-employee relationship, workers
because the gig workers are not considered as
employees, make it difficult to establish an
employee-employer relationship (Babu P.
Remesh, 2020). The worker has the
autonomy in selecting the time and place of
work etc. and, digital algorithms play the role
of a mediator between workers and the work.
The present study attempts to explore the
possible indicators for job demand and job
resources of gig workers from the existing
literature. The working environment
characteristics have been characterised by
job demand and job resources.

Job demands are defined as ‘‘those physical,
psychological, social, or organizational
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aspects of the job that require sustained
physical and/or psychological (cognitive and
emotional) effort or skills and are therefore
associated with certain physiological and/or
psychological  costs’>  (Bakker  and
Demerouti, 2007). The indicators of job
demand are:

Peer Pressure

Excessive pressure from peers can reduce the
wellbeing of workers, to retain the workers
the firms are pushed to increase the wages
(Cornelisson,2016). Peer pressure is defined
as the influential characteristic exhibited by
peers regarding certain norms, behaviour etc.
within a group (Sharma and
Charulatha,2024). In the gig work
environments, peer pressure plays a very
strong role in affecting the performance of
workers, such that they work to cross or at
least match the productivity of their peer
workforce. This pressure normally comes
from the competition for excellent ratings,
bonuses, and good shifts, which might turn
into stress and badly affect the mental well-
being of the worker.

Work Pressure

Work pressure has a relationship with the
well-being of workers, this has been
established by many of the existing studies
(Hetland J, Bakker AB, Espevik R and Olsen
OK ,2022). Most gig workers face high work
pressure and tightly squeezed deadlines,
driven by the demand for high efficiency and
quick  turnaround  times,
expectations, and algorithms of the

customer

platforms. Such pressure is further
compounded through the upkeep of high

Work Environment and Workers' Well-being Dynamics in the Gig Economy



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025
(Refereed, Peer-Reviewed and Bi-annual Journal)

ratings, avoiding penalization that can cause
overwork and stress. Unlike traditional
employment  settings, =~ which  have
accompanying structures to manage this
pressure—teams for collaboration or
supervisor guidance—none exists for gig
workers.

Time Pressure

Gig workers have to work mostly under time
pressure because they need to complete the
assigned tasks within a stipulated timeframe
so as to meet the customer's demands and
expectations of the platform. This can give
way to hurried work, increasing the
possibility of errors or accidents at work
more in physically demanding job roles like
food delivery or ride- sharing. Moore, D.A.
and Tenney, E.R. (2012), stated that time
pressure reduces performance because of
restrictions it places on the thinking capacity.
Gig workers have to work mostly under time
pressure because they need to complete the
assigned tasks within a stipulated timeframe
to meet the customer's demands and
expectations of the platform. This can give
way to hurried work, increasing the
possibility of errors or accidents at work
more in physically demanding job roles like
food delivery or ride-sharing. The race
against time can continuously restrict the
worker's ability to reconcile their personal
and professional life.
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Job Insecurity

Insecurity can be likened to a drawback, an
undesirable aspect of a job, similar to
difficult physical environments ( Green ,
2020). The uncertainty of gig work, in which
income fluctuates depending on demand,
exposes workers to financial instability. This
insecurity is increased with the lack of
contracts, social security, or health benefits,
placing gig workers in a very vulnerable
position against economic downturns or
changes in policies of platforms. Securing the
next gig may be a continuous source of
anxiety and stress because workers are not
ever fully sure about their future earnings.

Work-Life Balance

A research study conducted by Mikael
Nordenmark, Stig Vinberg and Mattias
Strandh (2012) has found that high job
demands decrease work-life balance and
these results hold for both women and men.
The gig workers may not be able to take out
time for sleeping, family, or personal
activities. This may cause them potential
burnout. The necessity of always being
available for job opportunities to maximize
earnings may affect the daily life and
personal relations of the people. This makes
matters more complicated in achieving
balanced life, unlike traditional employees,
because gig workers do not have guaranteed
days off or consistent schedules.

Job resources are defined as ‘‘those physical,
psychological, social, or organizational
aspects of the job that are either/or (1)
functional in achieving work goals, (2)
reduce job demands and the associated
physiological and psychological costs, (3)
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stimulate personal growth, learning, and
development’ (Bakker and Demerouti,
2007). The indicators of job resources are as
follows:

Flexibility

Flexibility in work can have consequences,
positively and negatively, on workers and
their families, employers, and society (Ray &
Pana-Cryan, 2021). Flexibility is one of the
most attractive elements for gig workers, as it
allows them to choose the time they want to
work and from which location. This solves
personal-related balance with their job. In
comparison with traditional work, gig work
for taking on gigs or
controlling the number of working hours by
individual choice. Flexibility in gig work
thus tends to free the workers to work-life
balance based on the
circumstances of a worker.

allows several

choice and

Work Engagement

Yao et al., (2022) stated in their study that if
work engagement increases the pressure on
the employees will also increase which can
lead to excessive burnout. Work engagement
is key for gig workers because the very
nature of gig work often highly involves
motivation and self- direction. Whereas in
conventional employment, such work
engagement emanate from
organizational culture or dynamics, the gig
worker has to keep themselves self-
motivated to continue working productively

may

toward performance goals. Involvement in
gig work is often driven by such factors as
job satisfaction, earnings potential, and the
sense of autonomy that gig work brings.
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Job Autonomy

Also, higher job autonomy is related to
higher job satisfaction so that the workers
gets
schedule and effort for work (Nguyen,
Taylor, & Bradley, 2003). In most cases, gig
workers usually do gig work in tasks they
prefer, those that match their skills, and meet
their schedules, enhancing their sense of
freedom. The autonomy also demands self-

freedom to determine their work

management and decision-making skills to
sail through challenges alone since the
worker is his boss. The ability to work
independently in the gig economy allows
workers to shape work according to their
needs and aspirations, thus making it more
satisfying work.

Work Environment and Workers' Well-being Dynamics in the Gig Economy
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Task Variety and identity

Task identity is the total amount of work
completed on a project from beginning to end,
including any anticipated or obvious results
(Nyabundi & Kagiri, 2016-2017). The
literature on job design states that low task
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levels of work stimulation (Friedabend,
Morf, and Staffelbach, 2017). Task variety
and identity are important job resources for
gig workers; task diversity offers the potential
to maintain interest in different work
activities. In most cases, gig economy

[ compraints | [ ExHausTION |
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Figure 2: Proposed conceptual framework by authors

workers can usually pick up different kinds of
gigs, from delivery services to freelance
projects, that prevent monotony and allow
for the development of certain skills.
Workers' ability to select varied tasks also
enables them to identify with work that
supports a sense of purpose and job
satisfaction

Feedback

Continuous Feedback is essential to workers'
continuous turn of events. It explains roles
and responsibilities and assists individuals
with gaining from their mistakes and
fabricates certainty (Rajput & Setia, 2023).
Feedback in gig work mostly comes from
customers in reviews or ratings on a platform
that change the chances of securing more

jobs in the future with associated earnings.
Positive feedback boosts confidence and
motivation; constructive feedback will help
the worker fine-tune his skills towards better
service delivery. Compared to traditional
jobs, whereby feedback could manifest in
formal reviews, gig workers depend mostly
on real-time feedback through clients or
ratings, influencing their reputation and,
success in the gig economy.

The Conceptual Framework

Job resources and well-being are related
through the positive mediation effect of
motivation (Bakker and Demerouti, 2007).
The stress in gig work is constituted by
complaints and exhaustion (Galanakis, M., &
Tsitouri, M.,2022). The framework shows
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that job demand and job resources are related
in such a way that when job demand
increases job resource decreases and vice
versa. and the motivation of gig workers is
enhanced through job satisfaction and
incentives that they earn as a part of their
income (Kerketta, V., & Chauhan, S., 2023).
Therefore, when analysing gig workers'
situations and work conditions in future
research, one can consider the characteristics
of the work environment as the independent
variable and well-being as the dependent
variable. The indicators of job demand and
job resources have been identified from the
existing literature.

Conceptualising Working Environment
and Well-Being

Include factors like work pressure, time
pressure, job insecurity, work-life balance
issues, and peer pressure—tend to create a
high-stress environment for employees. This
stress, in turn, negatively impacts overall
well-being. Stress acts as a mediating
variable between job demand and well-being,
where increased job demands lead to higher
levels of stress. Stress manifests through
exhaustion and complaints, which are
indicators of strain that ultimately reduce
well-being. In this relationship, exhaustion
and complaints serve as warning signs that job
demands are overwhelming employees, and
as stress levels increase, employees’ physical,
emotional, and social well-being deteriorates.
Thus, stress and its associated strains
(exhaustion and complaints) act as an
intermediary that links job demand to lower
well-being. In contrast, job resources such as
flexibility, work engagement, feedback,
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autonomy, and task variety positively
influence employee motivation. Motivation
serves as a mediating variable between job
resources and well-being. Job resources
boost motivation by increasing job
satisfaction and providing incentives, which
support an employee's desire to engage with
their work. This heightened motivation,
fuelled by satisfaction and incentives, leads
to improved well-being. Unlike job demand,
which depletes well-being through stress, job
resources promote well-being by fostering
motivation, which positively impacts an
employee’s social, financial, physical, and
emotional health. Therefore, motivation,
supported by job satisfaction and incentives,
bridges the gap between job resources and
enhanced well-being, making employees
more resilient to the negative effects of job
demands.

Conclusion

Online platforms have profoundly influenced
the cultures of workplaces around the world
due to the introduction of automated
programs. Even though the gig economy is a
long history, its influence was gained
through the digital technology. A
comprehensive conceptual framework has
been proposed in this article that tries to
connect the complex working environment
and well-being. The working environment
characteristics of gig workers have been
explained by adapting the Job Demand and
Resources model, the present article tries to
link the indicators of job demand and
resources with four dimensions of well-being
namely social, economic, physical, and
emotional. A  foundational tool for
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policymakers as well as research scholars on
the dynamic interplay between the working
environment and well-being is presented
herein. Indian states like Rajasthan and
Karnataka have recently introduced a bill for
the welfare of gig workers, and other states
also following the path of bringing bills
regarding the welfare of gig workers. It
reflects that India is also very serious about
the social security and welfare of gig workers
and is trying to explore the scope of gig work
shortly. The proposed framework can be
viewed as a guiding tool for empirical
studies, as these are very dynamic. Against
the background of relatively few studies on
the working environment and gig workers'
well-being, our study represents a humble
step to connect these concepts and open
avenues for future research.
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Abstract

This article explores how drone technology
has been integrated in modern warfare, with
special focus on its roles in hybrid conflict
and strategies. As nations are increasingly
adopting drone technology for defence
purposes, the diversity in design of drones,
their applications and functions has also
expanded significantly. The article looks
into the technological components,
configurations and specific environments
that tailor into the components of different
types of drones. This study traces the
evolution of drone technology both as a soft
power and a hard power, investigating their
different forms and the implications for
national defence strategies, resulting a in a
comprehensive overview of how drone is
deployed in conflict scenarios, security,
military tactics and industrial safety.
Keywords: Conflict, Drone, Hard power,
Hybrid Warfare, Soft power

Introduction Of Drone Included with
Hybrid Warfare

DRONE - Dynamic Remotely Operator
Navigation Equipment

A drone is also known as Unmanned Aerial
Vehicle or System (UAV/S) and Remotely
controlled Vehicles (RCVs). The drone is
an autonomous aircraft system that receives
commands through the remote control
executed by the pilot. Equipped with GPS
sensor and Al software, the drone is a
technological marvel used in different

fields ranging from Defence, Mining to
agriculture and administration for several
purposes like  Surveying, Mapping,
Spraying, Defence and Rescue etc.

The Drone or Unmanned Aerial Vehicle
was first developed by Britain and USA
during the World War 1. Britain produced
drones in the form of small aerial target
aircrafts and this aerial system was first
tested in 1917. The main concept behind
developing drones was for air defence
target training purposes. The Drone was
inspired by aircraft model named the
DH.82B Queen Bee. “This Queen bee
aircraft model is first return and re - useable
aircraft system” (Balmus, C, 2023). Other
developed countries also produced drone
for the target practice and training purposes
but it was Israel and the United States of
America who used these unmanned
vehicles as defensive weapons.

Hybrid Warfare refers to a combination of
conventional and unconventional combat
strategies, consisting of guerrilla tactics,
insurgent operations, and terrorist activities
conducted by irregular forces. It is used by
both state and non-state actors and their
primary objective is to achieve strategic
political goals during times of conflict.
Hybrid warfare refers to both regular and
irregular forces that spread propaganda,
execute cyber-attacks, impose economic
coercion, and radicalize public support
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through proxy engagements and legal
manipulation.

DRONE = HYBRID WARFARE
Drones are critical instruments in hybrid
warfare and they function across both
kinetic and non-kinetic dimensions of aerial
operations
Drone — Kinetic aerial system
The term kinetic refers to the application of
physical force intended to produce tangible
impact. In the context of drone warfare, this
includes everything from the deployment of
rocket launchers, and mines, to the delivery
of defence and medical supplies to conflict
regions.

Drone - non-kinetic aerial system

Non-kinetic operations involve the use of
drones without direct physical force. In
such operations, these drone systems are
primarily surveillance,
reconnaissance, and intelligence gathering,
often without causing physical damage.
They play a major role in electronic
warfare, including cyber-attacks aimed at
disrupting enemy communication and
command structures. Thereby, drone
warfare also contributes by generating
psychological effects on adversarial forces.

utilized  for

Peacetime
military
actions

neutralizing
the enemy
economy and
military

small-scale
collisions

Hybrid

Warfare

use of new
techonologies
and armed
civillains

coordinated
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simultaneous
attacks

asymethric
and
informational
war
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Source: (Containment of Hybrid Warfare. |
Download Scientific Diagram, 2024)

The figure displayed clearly
demonstrates how Drone usage in Warfare
implies that it is hybrid warfare.
Characteristics of the Drone

It is the components that constitute the
complete structural framework of a drone.
These components are of two types:

above

physical and electronic.
Physical components

Frame
Camera Arm
N v
Physical MOtor‘
GPS Componems (Propulation
system)
. g | A Battery
Landing (Power
gear
Propeller plant)

The above diagram illustrates the number
of physical components found in a drone.
Totally drone have nine physical
components and these components are
important for drone fulfil the structure and
in these nine components are decide drone
functions, structure and also help to take of
and landing position.

Electronic Components

Flight
Controller (FC)

Brain of the Drone

ELECTRONIC Speed
COMPONENTS Controller
(ESC)
() T
Radio Receiver
Controller
(RC)
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The above illustrate highlights the what are
the electronic components included in a
drone. It has totally five main electronic
components sometimes, extra electronic
components included the drone but these
five components are standard. These five
pillars of the components are deciding
drone operations and electronic system of
drone technology.Both physical and
electronic components come together to
form the complete structure of a drone.
Detailed explanations of these components
are provided below.

Frame

The frame serves as the structural
foundation or skeleton of the drone, similar
to the human skeletal system. Its function is
to safeguard and support the drone’s
components, much like the human skeleton
protects internal organs. The frame contains
the drone’s physical components such as
the arm, motor, propeller, GPS, and camera,
as well as electronic components including
the flight controller, electronic speed
controller, and CAN hub. It is also
responsible for the security of the
components and so, it protects these
elements from damage caused by crashes,
take-offs, and landings. If the frame does
properly accommodate and safe-guard its
components, the drone is rendered non-
functional.

Arm

The arm serves as the supporting
mechanism for the drone’s motor and is
attached to both the frame and the base
structure of the drone. If the arm fails to
provide the required support during take-off
or landing, it may result in a crash.

Centre frame Arm : The centre frame arm is
a fixed and stable component

ISSN: 2277-1409

Portable frame Arm: The portable frame
arm is a flexible and therefore, a moveable
component.

Motor

The motor is one of the primary
components of a drone. It functions as the
propulsion system, essential for generating
the lift of the aircraft. Drone motors are
placed at the end of a drone arm. Once
drone motor was rotating drone fly the air
and maintain stability. So, motor was
“converts electrical energy into mechanical
energy”. Electrical current help to rotate
drone motors and maintain air stability
through propels of the drone.

Motors are two types one is an Alternating
Current (AC) another one is Direct Current
(DC) motors. Most of the drones commonly
used DC motors compatibility AC motors
and also DC motors are used various
motion control systems and with energy
storage capability.

Battery

The battery is the energy of the drone. Its
produced power to drone. Battery referred
to the human heart. It converts “chemical
energy into electrical energy” and input the
electrical energy to drone motors next
process enabling the drone smoothly to
operate. Rechargeable batteries are using
drone technology; drones are most
commonly used lithium polymer (LiPo)
batteries in these batteries are with high-
power voltage and high-density. So, LiPo
batteries is used for drone technology.
These batteries supply energy to motor.
Motor movement rotate the propellers,
functioning drone movement.

Propellers

Propellers are main identity of the drone
that contact with the surrounding air. They
similar to fans with sharp blades, its
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generate lift for take-off and during flying
propellers help to maintain stability in the
air. Propellers rotating energy comes from
battery, its located at the arms end and fixed
to the motors. They are manufacturing
designed depending on air pressure
requirements like various sizes, shapes, and
materials.

Landing Gear

Landing gear is essential components of
drone. Its positioned at the bottom of the
drone, While propellers maintain stability
in the air, landing gear ensures stability and
support on the ground During take-off and
landing its protecting structure of the drone
damage.

Global Positioning System (GPS)

After a drone takes off the ground,
navigation system is crucial part of the
drone. GPS is necessary element to guide
drone in landing position and take-off time
carefully. Drone once start a movement
main determine process is location and
destination. Its two types of determines
provide by GPS its gives accurate data and
directional guidance. The GPS system is
linked to satellites to monitor the drone’s
position via networks. and operates through
various modes to ensure precise navigation.
Camera

The drone camera is capturing the photos
and videos in drone flying. Its essentials of
surveillance, mapping, film making,
defence operations. Captured images and
videos stored on onboard devices Its used
for post-flight data collection.

Electronic Components

Flight Controller (FC)

Flight controller is the "brain" of the drone,
Its commander of the components. Flight
Controller (FC) is connected to the drone’s
Sensors, software, and
communication  systems. The flight

camera,
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controller activation signals from the
remote control, based on pilot command
from the ground, and convert them into
specific actions for the motors and other
components—such as take-off, landing,
and manoeuvring. It’s a drone central
processing unit (CPU) and also acts as the
onboard computer, FC to regulate various
types of copters through once signals are
from the pilot instruction and transferring
that signals to the Electronic Speed
Controller (ESC).

Power Module Unit (PMU)

The following illustrate refers to once
connect the battery to drone power line
system, The battery input the high-voltage
power to Power Module Unit (PMU). The
Power Module Unit transfer stable and
consistent energy supply to the flight
controller. It serves as a maintain and
regulates the flow of power from the battery
to the flight controller and other electronic

components.

Input

) | PMU | - 5V/12V
High voltage To Electronic

Components like FC

Electronic Speed Controller (ESCs)

The Electronic Speed Controller functions
like a “dynamic brake” [Hossain, R.
(2022)]. It regulates the direction and speed
of the drone’s motors and distributes power
to each motor with precision and efficiency.
It operates based on signals received from
the flight controller, adjusting the power
supply to maintain stability and control
during flight.

Receiver

The receiver, installed within the drone, is
responsible for receiving signals from the
radio controller based on the pilot’s
instruction in the ground. Receiver is
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channel its convert the signal from the radio
controller to flight controller, these signals
are control the drone system and operations.
Radio Controller

The radio controller is resembling of
‘remote”, it’s operated by the drone pilot
and it transmits signals to manage various
drone functions, including motor control,

ISSN: 2277-1409

camera operation, and more. Its channel
system is one of the key features of the
radio controller, based on the drone’s
operations radio controller channels are can
be customized. The radio controller and
receiver must maintain to the same
frequency, ensuring that the drone heeds the
pilot’s commands promptly and accurately.
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Flight Controller

Radio Controller
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Forms of Drone

Drones are varied in size, capabilities, and
features. They are generally four structural
forms for drones. The following diagram
illustrates these four types of drone
configurations.

Forms of

Drone

Single rotor drone

The single rotor drone is powerful and
known for its long-term operational
endurance. The structural design of this
drone is similar to that of a traditional
helicopter. It has one large rotor used for
lifting heavy equipment and a tail rotor that
controls its direction and stabilizes it.
Together, these two rotor systems manage
the drone’s movement and balance it in the
air. Single rotor drones are usually quite
expensive and  involve complex
engineering. As they are highly durable,
they are particularly suited for sustained
forward flight.

Multi rotor drone

These are the user-friendly, cost-effective
drones that are highly efficient. Multi-rotor
drones are used for precise control and
stable positioning. They are also favoured
by videographers, photographers and those
who work in surveillance because they
frame their aerial targets accurately. The
term "multi rotor" refers to equipment like
tricopter, quadcopter, hexacopter and
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octocopter drones equipped with more than
just one motor. Unlike single rotor drone
known for its balance, these drones are
specifically designed to give importance to
thrust and movement in the air.
Fixed Wing drone
Fixed wing drones are not just capable of
movement but can cover long distances
efficiently. They are structured to appear
and work like traditional airplanes. The
drawback to this drone is that these drones
are designed move in the forward direction
and they cannot hover. They take off, fly,
and land in a linear trajectory. But, fixed
wing drones can carry heavier payloads
compared to other types so they need a
higher range of energy to fly long distances
with heavy payloads. They are used in
missions involving large-scale surveillance,
agricultural spraying, and defense-related
operations.
Hybrid VTOL drone
VTOL stands for Vertical Take-Off and
Landing. When it comes to structure and
function, hybrid VTOL drones are a
combination of both fixed wing and multi
rotor drones. These drones are equipped
with the components to vertical lift as well
as forward flight. These drones are highly
intelligent and they are capable of
automatic piloting so that the operator can
focus on navigation. Hybrid VTOL drones
are well-suited for cargo delivery, mapping,
and surveillance across diverse
environments and terrains. Despite all of
these advantages, due to their heightened
capabilities, these drones tend to be on the
expensive side.
Types of Drones
Drones can be classified into four types
based on their copter system:

e Tri copter

e (Quadcopter
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e Hexacopter
e Octocopter

The term ‘copter’ means a rotating system,
like a fan with thin sharp blades. It
generates drone system to lifting and help
to maintain drone stability in air.

Tri copter

Tri means three. A tri-copter drones are has
three arms, each arms connected with a
motor and propeller system. These drones
have the capability to lift small amount of
payloads and managed durability in the air.
However, its operate on minimum level of
time duration. So, they are suitable for
minimum range applications.

Quadcopter

The quadcopter drone types is common
type and most popular and widely used in
the sector. Its four arms are jointed with
four motors along with rotating system of
propeller.  Quadcopters  offer  more
efficiency, stability and flight duration long
compared to tri-copters. They are move
quickly and smoothly operate, in this type
copter drone is suitable for various sectors,
including agriculture, construction, and
search-and-rescue operations.

Hexacopter Drone

Hexacopter drone have six arm each arm
fixed with six motors and these motors are
connected with a propeller unit of its own.
In this copters drone generally used on
professional field and this drone type is
capture high quality aerial photography
and videography. Its maintain high level
stability and control in air with heavy
payloads capacity comparability to
quadcopter drone, These drones are
efficiently functioning in agricultural
applications such as crop monitoring and
seed dropping in forest and challenging
area and also building human security.
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Especially during landing and take off its
safe and securely manage the capability,
So, its one of the key advantage is
professional field.
Octocopter
Octo means Eight, in this drone feature
eight arms fixed eight motors with propeller
system. Its also provide more capacity,
maintain stability, safety process and
control than hexacopters, once operating
this type of drone requires is important one.
The requires are advanced proficiency,
experience, and technical expertise of drone
systems. These drone key advantages are
long — term and stable, they are mostly used
in wide range operations and other
professional  fields like filmmaking,
industrial inspections, and specific task in
terrain.
Soft Power in Drone
Drone are refer to the soft Power of State
and its enhancing soft power. They are
suitable in multiple areas like:

e Agricultural

e Industry

e Resue Operations

e Search and Research

e Shipping and Delivery

Agricultural

Agriculture is a foundation of state
development; it’s a major soft power of
state and also backbone of state. Drones are
involved in agricultural sectors it’s an
essential instrument for farmers. It’s one of
the greatest developments in agricultural.
Drones  multifaceted  benefits  are
recognized by Agriculturalists that is
reducing their workload and the physical
strain.

Drones play a various role in agricultural
sectors, like crop monitoring, spraying,
fertilizer, seeding and soil monitoring.
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Crop Monitoring: In this type of drone
benefits are monitoring growth of the crop
from growing time to harvest and any
health issues and infections affected in
crop, this drone sensors are detected early
and reducing health issues immediately.

Spraying: This drone plays a crucial role in
agricultural sector. Its advantages are
spraying water and nutrients in crop evenly
distributing wide range of agricultural field.
They can cover long distances efficiently so
they save time, reduce number of labour
and labour costs and improve productivity.

Seeding: this drone main part in
agricultural field. Its task is drop seeding
and especially uniform spacing between
seeds, So they time efficiency, and reduced
physical effort.

Soil Monitoring: A plant or tree growing
reason 1is soil health. So,this drones
monitoring soil health and detect soil
health issues and infections earlier, its help
to rectify the issues and safeguarding crop
growth in early stage and reducing crop
loss.

Recent examples include:

In Jaipur, Rajasthan, Locust attack on crop.
So, Rajasthan government was taking
immediate action against locust attack
through drones deployed in locust attack
agricultural area and carry 10 litres of
chemical spray with used sound devices
and drone was roaming in 10 minutes,
Finally, the locust swarm was clear and
disperse in different areas.

In the Nilgiris, Tamil Nadu, when elephants
attacked human living and agricultural area
drones fixed with thermal cameras and
sound systems, the sound device sounds
like tiger and bee noises to distract and
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drive the animals away from the human
settlement, reduce casualties and protect
people livelihoods.

Industry

Industrial drones are deploying for
surveillance and inspection across various
industry. Specific industrial sectors that
involve environments with task able
terrains and hazardous conditions deploys
drones to strengthen the safety and
effectiveness of their operation. Industrial
drones are not only use in surveillance
purpose. They are critical tool that carry
significant payloads, operating time as so
long and extended, and provide real-time
data for critical time to decision-making.
Applications include:

Pipeline and Powerline Inspections: Drones
can inspect properly, detect faults and
facilitate maintenance to prevent disasters.

Oil and Gas Sector: Surveillance main part
of this sector. So, drones are conducting
surveillance and gather real time
information and rapid swiftly to prevent
accidents.

Construction Sites: This sector is one of the
dynamic environments, drones monitors
the site and ensures safety protocols.

Mining Operations: Mining area is
challenging terrain compared to other
industry, so drones are navigated,
upgrading oversight and maintain safety.

These all actions are advantages of drones
also include prevent disaster and pollution,
improving the workers safety and reducing
machinery damage. It saves time, collects
precise data and strengthen the monitoring
process so that business can take better
decisions. In case it is used by security
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departments, drones also detect suspicious
activity, enable preventive measures.
Rescue Operations

In certain rescue scenarios, calling on
human personnel might be unsafe for their
lives and can only increase casualties.
When drones enter the picture, they are
instrumental  in  locating  missing
individuals. They are specifically better
terrains that are difficult to traverse and
have low-visibility conditions. Studies
show that drones have proven particularly
effective in post-disaster operations, like
cyclones, fires, floods, landslides, and even
to assess the conditions of victims under
rubbles in case of earthquakes.

We are already aware that drones collect
real-time data with visual information but
they are also equipped with loudspeakers to
facilitate communication and raise
awareness. This aids in quick evacuation
and even calculates the safe zone that
affected populations can get to safety .

The most crucial factors in any rescue
operation are speed and stability. Drones
have a faster response time than ground
vehicles and can access that remote areas
with little to no obstruction. The roles a
drone plays in relief efforts emphasizes its
value as a soft power asset of the state.
Shipping and Delivery

A rapidly evolving, futuristic industry is the
drone-based shipping and delivery systems,
capable of transporting payloads securely
and efficiently. They can delivery
consumer goods to the doorstep in a timely
fashion and ensure customer satisfaction.
In the food sector, drones are a cost-cutting
tool that can facilitate fast, obstacle-free
delivery/ Restaurants can meet customer
expectations and improve ratings. This
technology streamlines logistics and
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supports development of the hospitality
industry.

Search and Research

An asset that is often overlooked is
research, a vital component of soft power
for both developed and developing nations.
In the field of research, other than defence
research, drones are widely used in
scientific and exploratory applications like
archaeology, biodiversity mapping in dense
forests, as well as management of such
forests.

Drones capture high-resolution imagery
and video over large landscapes. Even high-
altitude and underwater environments are
easily monitored and managed through
drone technology. They can detect research
targets and identify them with thermal
sensors and advanced cameras.

Drone technology is an extremely capable
tool to enforce a country’s intellectual and
technological influence on the global scale
as it drives discovery, enhances the
accuracy of data, and contributes to global
scientific advancement.

Hard Power of Drone

Drone in Defence

Defence drones have become primary
assets in contemporary military operations
and are naturally, an important topic of
discussion in the global strategic discourse.
Drone warfare (a warfare that uses drones)
is regarded as hybrid or asymmetric
warfare. Historically, the British and the
United States developed drones in the early
years of the 20" Century for target practice
and training. Post World War I, both
nations enhanced the specifications of
drones with specifications to gather
intelligence, reduce human deaths and
strike the enemy when they least expect it.
By the early 1940s, Axis powers had started
using drones for reconnaissance, marking
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the beginning of their strategic utility in the
defence sector.

In the current geopolitical
landscape, both developed and developing
countries have modernized their drone
production and deployment. Growth of
drone industry through technological
innovation widely spread global level,
increase  aerospace and  technology
educational values expansion, economic
development and strengthened bilateral and
multilateral ties . Subsequently, drones are
now brought into play in both peacetime
and wartime operations, demonstrating a
nation's defence capabilities and strategic
growth.

Types and Functions of Defence Drones

In the defence sector, drones are employs in
various capabilities: including attack
drones, surveillance or reconnaissance
drones, and logistic drones.

Attack drones are used for target in crucial
missions such as targeting adversary
positions, mine deployments and rocket or
airstrike launches in conflict time.

Surveillance and reconnaissance drones are
used to track the adversary’s activities and
improving accuracy targeting of adversary
campaigns.

Logistic drones are operated in conflict
areas for the purpose of delivering first aid
kits, food products and supporting logistics
to personnel in task able terrain or remote
locations.

Defence drones are strategically important
because they safeguarding human security
and maintain peace, cover long range,
secure signals and detect obstacles from a
safe distance. Drones are save time,
enhanced mobility, high-resolution, clear
and clarity aerial photography and
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videography during conflicts. When it
comes to modern defence infrastructure
these drones serve as critical support
mechanisms as they are equipped with
more advanced equipment like thermal
sensors and camera, long range laser
finders, mines and air strike equipment like
rocket launcher. These enhancements have
successfully developed drones’ tactical and
operational scope in military engagements.
Recent Conflict Deployments
Russia—Ukraine Conflict: In the ongoing
war, reports have indicated that Russia
launched a large number of drones targeting
Ukrainian military infrastructure and
civilian areas. In response to this, Ukraine
initiated the "Spider Web Operation," in
which they deployed drones near the
Russian border. This was to disrupt energy
infrastructure, oil reserves, and power
supply systems.

Israel-Iran Conflict: As part of their plan
to weaken Iran’s nuclear developments,
Israel has also used armed drones to strike
Iranian nuclear and military facilities. As a
retaliation, Iran launched multiple drones
against Israel. The attacked damaged
medical centres in Israel and caused a large
deal of interference with Israel’s air force
and naval operations.

Operation Sindoor: In a series of attacks,
Pakistan deployed a large-scale drone
offensive  targeting Indian  military
installations in Jammu & Kashmir,
Rajasthan, Punjab, and Gujarat. Some
drones were also directed at civilian areas.
But they were shot down by the Indian
Armed Forces.

Conclusion

Drones stand as a representation of both the
present and future of aerial combat
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technology. Although they were initially
intended as tools for training and target
practice, drones today operate across
multiple sectors as agents of both peace and
conflict scenarios. Their compact design,
versatile utility, and integration with
artificial intelligence make them highly
effective and conducive tools in modern
warfare.

A drone’s configurations, like its
landing and take-off mechanisms, are
determined by their structural forms, while
their operations are influenced by the
number of copters and propeller systems
affixed to their structure. These factors
affect their payload capacity and the
duration of their flight. As time goes on,
drones are equipped with sophisticated
software and hardware. So, research and
development in this field is a critical aspect
to both assess their capabilities for different
sectors as well as harness them with the
appropriate components to make them even
more effective. Drones are groomed to
become the most productive autonomous
systems to mnavigate all terrains and
indispensable components of future
defence strategies.
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Abstract

The founder of Sikhism, “Guru Nanak Dev
Ji” is not only a prophet and spiritual leader;
he was a poet and the first among the ten
gurus. He was an ardent propagator of
gender equality and social justice and a
reformist in caste discrimination and
untouchability. ~ Guru Nanak Dev ji
advocated one God and believed in equality
and fraternity. In his teachings, he always
emphasised the unity of people and the
significance of leading a moral life through
honesty, devotion and sharing earnings
with the needy. Guru Nanak Dev Ji’s
economic and political philosophy is
universally applicable, aiming to establish
social justice and equality. It holds that
values, vision, and strategic equity should
guide governance at all societal levels in
order to guarantee the welfare of all
individuals without any discrimination on
the basis of caste, creed, gender, identity,
race, region or religion. He also believed in
honesty in labour and wealth creation and
supported distribution of surplus wealth
amongst the needy. This paper traces socio-
economic thoughts of Guru Nanak Dev Ji,
transforming the world towards equality
and happiness.

Introduction

Guru Nanak Dev Ji is an Indian prophet,
poet and spiritual teacher. He was the first
among ten Sikh gurus and the founder of
Sikhism. Guru Nanak Dev Ji was born in
Talwandi village in the Delhi Sultanate's
Lahore province (now Nankana Sahib,
Punjab, Pakistan) on April 15, 1469. He
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travelled (Udasi) to many places, including
the Middle East, Afghanistan, Pakistan,
India, and parts of Tibet. Wherever he
visited, the people had a great respect and
response to his vision of humanity and
equality. He often opposed gender
inequality, untouchability, caste
discrimination, and social injustice. His
universal message to people was the
oneness of God (Ik Onkar). According to
him, God dwells in every creation and
constitutes the eternal truth. He thus
represents a distinct spiritual, social, and
political platform founded on equality,
fraternal love, dignity, and morality. The
Sri Guru Granth Sahib, the Sikhs' sacred
holy book, contains 974 lyrical hymns that
contain all of Guru Nanak Dev Ji's hymns.
This book is part of the Sikh religious belief
that the spirit of Guru Nanak Dev Ji's
sanctity, divinity and religiousness had
descended wupon each of the nine
subsequent Gurus when the Guruship was
devolved upon them. Guru Nanak Dev Ji's
birthday is observed as Gurpurab in India.

In the context of socio-economic thought,
Guru Nanak Dev Ji's teachings often
emphasised the significance of honest
labour, social equality, social justice and
quality in the economic system in which
everyone has the opportunity to earn
income through their skills and ability. A
Gurdwara (Sikh temple) is the spiritual
place for teaching ethical values to young
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Sikhs and understanding different religions.
Additionally, Sikhs are advised to support
people through education and healthcare
initiatives across India, which demonstrates
their humanity. Guru Nanak Dev Ji's
teachings far beyond spiritual
development and also touched on topics
that are highly relevant to social and
economic development. His philosophical
thoughts of integrity, simplicity and
equality offer valuable guidance for anyone
navigating wealth and management. The
present study attempts to gain insights into
the knowledge of Guru Nanak Dev Ji’s
socio-economic thoughts, balancing society
with meaningful and ethical living. In the
following  discussion  socio-economic

went

thoughts of Guru Nanak Dev Ji are
described in detail.
1. Social Thoughts

The social philosophy of Guru Nanak Dev
Ji was based on justice, equality and
service. He fought for women's rights,
strongly opposed the caste system through
institutions like the langar (community
kitchen) and encouraged selfless service
(seva), bringing harmony within the
community. In his teachings, he always
emphasised the unity of people and the
significance of leading a moral life through
honest devotion and sharing
earnings with the needy. The following
heads highlight the social thoughts of Guru
Nanak Dev Ji.

1.1. Social Equality (Sangat and Pangat)
Guru Nanak Dev Ji always fought for social
equality by stressing selfless
opposing the caste system and advocating
for gender equality. He also believed that
all people are equal in God's eyes,
regardless of gender, caste or creed. He
introduced the concepts of pangat and

living,

service,
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sangat in this context. The concept of
pangat (gathering) promotes Langar
(community kitchen) service, where people
from wvarious communities could eat
together, which means to remove social
barriers. The Sangat (congregation), on the
other hand, promotes group participation
and decision-making that fosters equality
and unity among people to establish a
casteless society.

1.2. Honest Living (Kirat Karo)

In his hymn Japji, Guru Nanak Dev Ji said
the earth is a dharmsal that God created in
the universe and human life is considered
the highest form in God's kingdom. The
Dharmsal guides the human need for
earning through honest work and sharing
earnings with the needy. Guru Nanak Dev
Ji emphasised the importance of honest
living (Kirat Karni), which means earning
an honest living through hard work and
ethical means. Guru Nanak Dev Ji also
believed that honest living is a crucial part
of a spiritual life and that one should earn
their livelihood with integrity, contributing
to society. His teaching promotes self-
reliance, productivity and a rejection of
dependence on others through unethical
means. His teachings also emphasise the
importance of working hard and earning an
honest living as a way to serve God and
society.

1.3. Social Welfare

Guru Nanak Dev Ji also emphasised the
importance of non-discriminatory
charitable organisations like Dharmasala to
promote social welfare among people.
Wherever there was famine or drought,
Sikh gurus would plan relief efforts with
food and medicine. They also help the
needy farmers by sinking wells and
building tanks for drinking water and
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irrigation purposes. The charitable funds
would be generously utilised to assist the
sick and those in need. Gurdwaras became
significant places for providing help to the
deprived in the form of free food, lodging,
and medical assistance, which continues to
be provided even now throughout the
world.

1.4 Social Reforms

Guru Nanak Dev Ji was a significant social
reformer who fought against the social
inequalities that prevailed during his
period. His teachings strongly emphasized
the universal brotherhood that all humans
are equal in the eyes of God. He combined
spiritual enlightenment with ideas of social
reforms and moved against superstitions
and rituals that had no rationality. In his
period, Indian society was over-ridden with
several social problems, including the caste
system and untouchability, which were
rampant and had failed to offer a dignified
life to a part of the Indian people. Priests
were powerful individuals, who served as
intermediaries between the people and God.
They insist karma usually means carrying
out rituals. Guru Nanak Dev Ji believed that
karma is good actions rather than rituals;
religious rituals are superstitions that have
no value, and priests are irrelevant, as
everyone has direct access to God. Being
religious did not mean withdrawing from
society for mystical and slavish devotion
and becoming a sadhu. Rather, a good life
is lived within and as a part of the
community. But he highly emphasised
equality and dignity for those who are
vulnerable in society and practised the
community kitchen (Langar) against
untouchability and the caste system.
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1.5. Caste System

Guru Nanak Dev Ji's teachings advocated
the concept of Sangat and Pangat, which
means people from different communities
come together, eat together in the langar
and participate in spiritual activities without
any discrimination. Because the people
were separated on the basis of caste, the
social status was determined according to
birth status.
between the different castes. People with
the most wealth and power were usually
from the higher castes, like Brahmins,
Kshatriyas, and Vaishyas. Guru Nanak Dev
Ji emphasised equality and the removal of
social evils like caste discrimination and
social injustice. He took more efforts to

There was less interaction

create a more justice and equitable society.
The Sikh Gurus were against the caste
system at all times. They thought that it was
unfair to create inequality in human society.
People belonging to the Shudra -caste,
referred to as untouchables were worst
treated in society and they weren't allowed
to be part of social, economic, or religious
activities. They were even kept separately
from others in their native land. These
people weren't even allowed to worship in
temples. This caste-based practice was
strongly opposed by Guru Nanak Dev Ji,
who said that everyone is equal before God
regardless of caste and that it is all
nonsense.

1.6. Gender Equality

Gender equality was advocated by Guru
Nanak Dev Ji, who also reiterated his
opposition to the deeply rooted and
outdated patriarchal values that have long
dominated society. He also believed that
men and women should be treated equally
in terms of religious beliefs. The status of
women declined due to social constraints,
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particularly female infanticide. Sikh gurus
are specifically instructed to have no social
relations with families that practise female
infanticide. In patriarchal society, a male-
dominated structure enforces traditional
gender roles, often portraying women as
inferior and subordinate, restricting their
opportunities, legal rights and control over
their own lives and bodies. Social factors
such as motherhood, childcare, and other
household duties are linked to women's
roles and have led to their lowering. The
attitude towards neglecting the girl child's
education and approval of marriage at a
young age was also considered to be
another factor influencing women's status.
Sikh gurus opposed sati, female infanticide
and the dowry system, but they advocated
widow remarriage. A woman in Sikhism
does not change her name after marriage,
and a widow is allowed to take part in any
religious ceremony and is regarded as being
equal in society.

1.7. Women's Empowerment

Since God created all creatures, gender
discrimination in religious practices was
unacceptable to Guru Nanak Dev Ji. He
strongly opposed the notion of inferiority
against women and insisted everyone
respect women because they gave birth.
Guru Nanak Dev Ji believed that women act
in a gentle, modest and forgiving way and
opposed treating women as a minority
group. In Sikhism, women are allowed to
participate as equal members in all religious
functions. Guru Amar Das, the third Sikh
Guru, appointed four women to Manjis in
the middle of the sixteenth century to teach
both men and women the principles of
Sikhism. In the early eighteenth century,
during the reign of Guru Gobind Singh, the
tenth Sikh Guru, a group of Sikh warriors
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was led by women on the battlefield. One
among them was Mata Bhag Kaur, who led
a group of Sikh soldiers against the Mughal
forces in 1705. In Sikhism, women are
urged to participate equally in the
workforce and in occupations. Physical
strength, open-mindedness and a healthy
sense of self-esteem demonstrate that
women have the same rights and benefits as
men.

2. Economic Thoughts
The teachings of Guru Nanak Dev Ji also
offer a perspective on economic thought
that emphasized honesty, hard work and
wealth creation. He advocated for a
balanced approach to wealth creation and
strongly opposed excessive materialism.
Guru Nanak Dev Ji's economic and political
philosophy is universally applicable,
aiming to establish social justice and
equality. It holds that values, vision, and
strategic equity should guide governance at
all societal levels in order to guarantee the
welfare of all individuals without any
discrimination on the basis of caste, creed,
gender, identity, race, region or religion.
Although he protested against oppressors,
invaders and exploiters, he was constantly
concerned about people's customs and
cultures.
2.1. Wealth (Vand Chakko)
The teachings of Guru Nanak Dev Ji
insisted on people sharing their wealth,
particularly with those who are less
privileged. According to him, the
accumulation of wealth is only made
possible by acts of dishonesty and offense.
The well-known tale of Guru Nanak Dev
Ji's meeting with Lahore's richest man,
Duni Chand, emphasizes his apprehension
regarding wealth accumulation. At that
point, Guru Nanak Dev Ji gave Duni Chand
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a needle and said, "Please keep it with you
and give it to me in heaven." After a while,
Duni Chand realized that nothing could be
taken to heaven. Guru Nanak Dev Ji stated
that since nothing can be taken from the
world after death, wealth too could not be
carried. This was the message for everyone,
especially those who accumulated wealth.
Guru Nanak Dev Ji always insists on
distributing surplus wealth to those in need
and for any charitable purposes. Asserting
wealth is both an illusion and a material
possession. According to Guru Amar Das,
those who worship material wealth are
blind and spiritually deaf.

2.2. Kirtan and Kirt Karni (KIRT)
Society

The concept of Kirtan and Kirt Karni
emphasized the value of doing honest work
and making money in a morally righteous
way. Guru Nanak Dev Ji advocated the
concept of KIRT, which is embodied in
"Kirat Karo (hard work), Vand Chhako
(share), and Naam Japo (worship),"
promoting equality, social justice and
selfless service. This has helped society in
achieving its goals by implementing
business and economic principles. He also
promoted equality and social responsibility
by advocating for a society in which
everyone works honestly and donates their
earnings to the less privileged.

2.3. Workforce (Das Nauhan Di Kirat)
Guru Nanak Dev Ji advocated that one
should pursue a career in which one is
skilled, regardless of the family's
occupation. He believed that everyone
should have equal access to work and
occupational opportunities. In Sikhism,
discrimination based on caste, colour or
creed is never allowed; therefore, anyone
with the required skills can work in any
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field. Women are given equal status with
men in all areas of occupation and are a part
of the Every
honourable and no work is either inferior or
superior to the other. Workers should
adhere to the great principle of hard work
and honest living on earned income.
Making money through  gambling,
racketeering, cheating or other unfair

workforce. labour is

means was never permitted in Sikhism.
Sikh gurus travelled widely across the
continent and advocated the mobility of
like
labourers, preachers, and teachers, they felt,
strive for excellence in their fields.

2.4 Exploitation

Guru Nanak Dev Ji
exploitation of any kind, including gender,
religious, social,
exploitation. He opposed the oppressive
structures of the caste system and fought for
the rights of marginalised people,
emphasising  equality, justice and
compassion. In addition, he urged society to
treat everyone with dignity and respect and
to prevent them from being exploited or

labour and trade. Professionals

stood against

and economic

suffering. Guru Nanak Dev Ji opposed the
exploitation and mistreatment of farmers
and the lower classes. He advocated for
social justice by eliminating caste
discrimination, honest work and sharing
earnings with the needy. The goal of Guru
Nanak was to create a more inclusive
society, where everyone, including farmers,
could live with dignity and respect. His
every effort was to bring social justice to the
society that was emphasising the concepts
of humanity and equality.

2.5. Tax System

Guru Nanak Dev Ji acknowledged the
necessity of a tax system but opposed
involuntary tax collection. He also urged
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the rulers to eliminate the tax compliance
requirements, saying that taxes should be
uniform and not based on religion. The
imposition of death duty was highly
criticised at the time. Additionally, Guru
Nanak Dev Ji urged rulers to provide social
security and welfare programmes to the
sick and underprivileged. Subsequently,
Sikh Gurus urged the use of funds for the
construction of new cities and the digging
of wells and canals in areas affected by
drought, and they advised rulers to maintain
appropriate accounting procedures.

2.6. Administration Services

Guru Nanak Ji advocated the establishment
of Gurdwaras for the sake of charity and
In Sikhism, the
practice of offering at least one-tenth of the
earnings for the purpose of charity and
community assets is emphasised. Guru
Amar Das, the third Sikh Guru, introduced
the Manji system for
missionary and administrative system. This
system made it possible for more structured
supervision and communication, which
helped spread Sikh teachings around the
world. The Sikhs raise funds through
voluntary contributions, which are then
used in local congregations. The remaining
funds are deposited at the guru's
headquarters. The banking services were
also utilised for money transfers. The Sikhs
would be advised to lend and make
contributions in kind or in cash to the

community integrity.

an effective

needy. Each year the budget was made, and
if there was a deficit, the expenses were
adjusted with the receipts.

2.7. Investment

Guru Nanak Dev Ji advocated investment
and discouraged accumulating wealth and
idle He wurged avoiding
unproductive consumption by practising

savings.
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discipline and simple living. Guru Nanak
Dev Ji emphasised the significance of
investment in trade and industry since it
creates employment. He also opposed
monopoly power, excessive profit and
labour exploitation
establishment. According to Guru Nanak
Dev Ji, since God is keeping an eye on
everything that people do, making money

in any business

must be sincere, and any excess should be
given Instead of acting
dishonestly and hoarding wealth, Sikhs are
specifically advised to have a long-term
vision and build a reputation as honest
business people. It is expected of a person
to cultivate the virtue of detachment and
avoid anxiety in all economic activities.
2.8. Modern Economics

The teachings of Guru Nanak Dev Ji
provide insightful perspectives on modern
economics highlighting  moral
behaviour, social justice, anti-materialism,
environmental degradation, and sustainable
development. It advocated for honest work,
avoiding exploitation, and promoting a
holistic view of economic activity that

to others.

while

balances individual needs with social
responsibility. Guru Nanak Ji's teachings
place a strong emphasis on conducting
business ethically and giving back to the
community. It also directs businesses to
become more sustainable and responsible.
Further, his teachings, which focused on
satisfaction and avoiding excessive
consumption, can inspire a shift towards a
simple and honest life. Guru Nanak Dev Ji's
economic thoughts on honest work, social
equality, and ethical business practices are
still relevant to the modern economy,
offering a systematic framework for
creating more social justice and sustainable
economic development.
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Conclusion

Guru Nanak Dev Ji wants to create a world
as real without being eternal through his
vision of humanity and equality. He often
opposed gender inequality, untouchability,
caste discrimination, and social injustice.
Guru Nanak Dev Ji emphasised the
importance of leading a healthy lifestyle by
pointing out that the body is a temple of
God and that God resides in all creation. He
also emphasised that everyone must read
religious texts, comprehend them, and
apply them logically in their daily life. They
must also strictly
superstitions, mythic powers, and rituals.
Guru Nanak Dev Ji's socio-economic
thought on social
emancipation, exploitation, investment,
employment, and the workforce has made a
significant impact on society. He also
highlighted honest living, earning through
honest means, and regular contribution to
charity. In the pursuit of economic well-
being, one should follow certain principles
in his life, like meditation, honest work, and
sharing earnings with the needy. According

stay away from

reform, women's

to him, human life is full of happiness
without worrying about heaven, hell, or
rebirth. The teachings of Guru Nanak Dev
Ji transcend caste, religion, and social class,
providing a reality of society that is more
compassionate and unified. Even though
Guru Nanak Dev Ji lived in the fifteenth
century, his teachings were still relevant
today because they contained virtues like
equality, humility, and the oneness of God.
His teachings in the Guru Granth Sahib
have had an enduring impact on the world.
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Abstract

Mental Health is very important for all. It
serves as an important indicator of
performance of individuals. A person with
sound mental health will be able to face any
challenge in most optimistic manner. The
mental health soundness pages the way for
longevity and cardio vascular health.
Women play an important role in economic
development process so it is imperative to
safeguard her health and happiness. This
paper highlights that domestic violence,
poverty and low education causes mental
instability among women. The mental
problems vary with demographic factors A
questionnaire containing 5 questions was
given to 50 working women and was
analyzed in a descriptive manner. As
mental health constitutes most important
role this study is of great importance.

Key words: Mental Instability, Domestic
Violence, Poverty, Low Education
Introduction

Mental health plays imperative role in an
individual. This can be assessed out of
domain of physical health, spiritual,
emotional, social, and quality of living.
Positive wellbeing enhanced longevity
while negative wellbeing increased
mortality. Mental wellbeing is associated
with psychological wellbeing concerning
with the state of mind. This wellbeing of

mind gets accentuated with acceptance,
concern for each other, love, friendship,
sharing, caring, forgiving, gratitude, life
satisfaction, caregiving, personal growth
and compassion. Empathetic behaviour
enhances quality of living. As sound
physical health depends on sound mind due
importance should be given to promote
mental wellbeing. Happiness can be the
most important factor to be imbibed as
being happy and making others happy can
bring about development at micro and
macro levels. A happy man can constitute
happy family and sum total of all th happy
families can constitute happy Nation.
Studies indicate that there is connection
between mind and body, mood and outlook
of a person. Sociability, adaptability of a
person according to situations, resilience
serves as a drive and motivation by
boosting hormones. A man is a product of
his thoughts and each Invidia is unique with
biological and acquired traits.
Understanding the basics of creation can
solve many problems connected with mind.
Studies indicate ther is relationship between
psychology and productivity. Mental
illbeing people have trouble concentrating,
and memory problems crop up. Anxiety,
fear,  sleeplessness  culminates  to
depression. The persons who suffer from
the clutches of depression constitute great
burden and are estimated to cost billions in
lost production and healthcare cost each
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year. Care should be taken to protect and
maximise mental health through work and
life balance, prioritising leisure,
relationships, and networking. Studies have
found that there is profound link between
mental wellbeing and cardiac health.
Psychotherapy, pharmacological treatment
modification of lifestyle, digital health
technologies can bring about wellness of
mind. A stressful person lowers his
lifespan. The economic loss between 2012-
2030 is estimated at USD 1.03 trillion.
Recognising  the
between body and mind proactive measures
such as healthy eating, stress management
practices improves physical and mental
health. Optimism can be greatest health

interconnectedness

asset as it lowers cardio vascular diseases.
Setting goals, leading life with a purpose
physical activity enhances wellbeing. In
this regard studies found 2 approaches
which are theoretical for psychological
wellbeing of individual. One pertains to
Eudaimonic approach which defines
wellbeing according to one’s ability to
identify meaningful life pursuits and strive
to achieve best. The other one is Hedonic
approach  which  defines  wellbeing
according to pursuing and attaining
pleasure and happiness. Longitudinal
Studies indicate that positive effect was
associated with lower glycosylated
haemoglobin levels. Studies indicate there
is a positive correlation between mental
wellbeing and social outlook. The
relationship is bidirectional as improved
mental wellbeing leads to better social
outlook and strong social conditions can
contribute to better mental health. Social
interaction boost mental health while
loneliness,  isolation  create  mental
problems. Social drivers like poverty,
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employment, discrimination, education,
nutrition, housing can contribute to mental
health needs. So, developing countries
should concentrate on reforms to ensure
poverty is  attacked,
opportunities are provided and the basic
needs of food, clothing shelter needs are
provided for the achievement of

employment

Sustainable Development Goals. There is
close integration between all the sustainable
Development Goals.

Study of women
Women constitute a vibrant force in the

economy . Apart from the traditional role of
being care giver, today there is no field
without her. Recognising the dynamic role
played by women at the household and
global level it is high time to take care of
her physical and mental health. Due
recognition,  sharing  responsibilities,
appreciation can enhance the likelihood of
mental wellbeing. Equal importance in
decision making, stopping violence
enhance the wellness of mind. Setting high
goals, doing exercises, yoga, meditation,
relaxation , setting time for the family,
switching off electronic gadgets and
respecting persons in the family, building
relationships can enhance self-esteem.As
women gets educated , she enters the job
portels, start earning and supporting the
family. There can be improvement in
standard of living as the income earned by
doing employment can be saved, invested
and capital can be formed. This is required
for economic development as a Nation
cannot progress with one half of the
population with nil contribution. It is high
time that all the developing countries
realise the potential of women and give due
care and recognition at household and
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outside levels. Enhanced participation of
women in work can enhance GDP.

Nature of the Problem

Mental wellbeing plays an important role as
it enhances longevity of the person. Studies
indicate that mental sickness culminates to
mortality. A good mental health brings
psychological wellbeing and positive
cardiac health. It brings positive outcomes
and development. A person with good

mental health can handle pressures in a
positive way and can be as an asset to any
organisation. Mentally sick persons are
liability as they hamper development by
spreading negativism. Mentally sick
persons are economic costs to the society
and burden to the economy.

Research Questions

a).What factors affect mental health
b).What are the consequences of mental
illbeing

c).How to evaluate the mental wellbeing of
women

d).What measures to be suggested to
ensure mental wellbeing of women

ICCNI- 2277-14NnQ

Review of Literature

Jerome Bruner in his book on Acts of
meaning for lectures of mind and culture
argues through cognitive revolution, with
its current fixation on mind as “information
processor,” has led psychology away from
the deeper objective of understanding mind
as a creator of meanings. Mind constitutes
Only by breaking out of the limitations
imposed by a computational model of mind

can we grasp the special interaction through
which mind both constitutes and is
constituted by culture. Studies indicate
about the correlation between mental
wellbeing and physical wellbeing, diet,
finance, cardiac health, productivity,
morale, addictions, thus highting the need
to take care of mind.

Methodology

This study is based on the mental wellbeing
of 50 working women. A structured
questionnaire containing 5 questions on
feeling cheerful and good spirits, feeling
calm and relaxed, being active and

Mental Wellbeing of Women in India A Study on Causes Consequences and Remedies



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025
(Refereed, Peer-Reviewed and Bi-annual Journal)

vigorous, feeling fresh and rested and
routine life filled with interest has been
asked to the respondent. These questions
indicate a sense of positivism which can
enhance the spirits and make people
vibrant. The women respondent were made
to reply and the number has been cumulated
and shown.The results were analysed in
descriptive manner

Factors Affecting Mental Wellbeing of

Women

J There is direct correlation between
biological factors lile physical health,
age, genetics, diet and sleep

J Psychological factors like attitude,
perception, learning, belief and addiction
affect positively and negatively

J Social factors like relationship,
family, housing, work, culture,
environment affect wellbeing

and

. Alcholol affect mental wellbeing as
it affects feelings thought an behaviours it
gives chemical changes to brain and lead
to negative thoughts and depression.

. Social problems like
poverty,unemployment, absence of
livelihood, financial difficulties affect
mental health

. The relationship between diet and
mental health is complexes what we are
depends on what we eat.
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. Eating regularly and staying
hydrated with regular exercise can boost
mental wellbeing

. Nuts,fruit and vegetables enhance
vitamins and minerals and carbohydrates
and protein brings strength to the body.

J Small meals together  with
avoidance of junk food keeps blood
pressure and blood sugar levels at correct
levels.;

o Healthy body enhances the mind
capacity and prevents mood swings,
anxiety and fear

J Low education, irregular health,
lack of employment, poverty, domestic
violence, lack of recognition, accentuates
the mental sickness among women.
Consequences

As mental sickness culminates in to cardio

vascular problems, diabetics, chronic

disorders, asthma, arthritis sleeplessness
and finally depression due care need to be
taken to keep mind fresh . and engaging.

This improves the quality of living.

A optimistic person brings a ray of hope of
I WILL I CAN WE WILL WE CAN and
motivates towards achievement. A
depressed person who is mentally sick pulls
down everyone as negativism spreads
bringing havoc at household and macro
levels.
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CENTRAL ILLUSTRATION: Relationship Between Positive Psychological
Well-Being and
Cardiovascular Health

Positive Psychological
Well-Being

Health Behaviors P orsts
Biological Function eteriorative
Psychosocial Factors Processes

Social and Physical
Environment

Cardiovascular
Health

Early Life Adolescence  Adulthood Later%

Kubzansky, L.D. et al. J Am Coll Cardiol. 2018;72(12):1382-96.

Reduced stress improves mental wellness greater  extent  thereby  enhancing
eradicating cardio vascular problems to longetivity.

Data Analysis and Interpretation
Classification on the Basis of Age

Age FREQUENCY PERCENTAGE

25-35 15 30

35-45 25 50

45-55 10 20

TOTAL 50 100
The data collected belong to working age group. 50% belong to 35 to 45 age
women of age group from 25 to 55.Among group and 10 percentage belong to 45 to 55

the working women 30% belong to 25 to 35
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age group.The majority of the respondents
belong to the age group of 35 to 45.
Classification on the Basis of Employment
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Employment FREQUENCY PERCENTAGE
Teachers 30 60

companies 20 40

TOTAL 50 100

The respondents belong to the employment

category of teaching and those women
working in companies. Out of 50

respondents 60% of women work in
teaching profession and 40% in companies.

Classification on the Basis of Income

Employment FREQUENCY PERCENTAGE
25000-35000 25 50
35000-45000 25 50

TOTAL 50 100

The respondents belong to the income
ranges from 25000 to 45000. Nearly half of
the respondents income ranges from 25000

to 35000 and another

45000

Classification on the Basis of Structure of the Family

STRUCTURE OF FAMILY | FREQUENCY PERCENTAGE
Joint 10 20

Nuclear 40 80

TOTAL 50 100

Majority of the respondents belong to
nuclear family and only 20 percentage of
respondents belong to joint family.

Classification on the Basis of Causes of Mental illness

Causes If Mental Illness Frequency Percentage
Low education 10 20

Poverty and domestic violence | 40 80

TOTAL 50 100
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Majority of the respondents stated poverty
and domestic violence as important cause
of mental ill health
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Classification on the basis of Who Index

Parameters All Most of | More Less Than | Some of | Total

The The Than Half | Half the the

Time Time of the Time Time

Time

I Have Felt Cheerful in | 0 10 10 20 10 50
Good Sprits
I Have Felt Calmand | O 10 15 15 10 50
Relaxed
I Have Felt Active and | 0 10 15 13 12 50
Vigorous
I Woke Up Feeling 0 10 10 15 15 50
Fresh and Rested
My Life Has Been 0 13 13 10 14 50
Filled with Things
That Interest Me

In a question asked on feeling cheerful in
good spirits out of 50 respondents 10
respondents felt most of the time, 10
respondents felt more than half of the time
and 20 of them felt less than half the time
and 10 of them felt some of the time. This
clearly that majority of the
respondents felt cheerful in good spirits in
less than half of the time.

shows

Out of 50 respondents 10 of them felt calm
an relaxed most of the time,15 of them felt
calm and relaxed more than half of the time,
15 of them felt calm and relaxed less than
half of the time,and 10 of them felt calm
some of the time. Out of 50 respondents
who answered for being feeling active and
vigorous 10 respondents felt most of the
time,15 of them felt more than half of the

time, 13 felt less than half of the time and 12
felt some of the time

Out of 50 respondents who answered to the
question on waking up in the morning
feeling fresh and relaxed 10 of them are
most of the time,10 of them wake up fresh
for more than half of the time, 15 less than
half of the time and 15 some of the time
Out of 50 respondents who answered to my
life has been filled with things that interest
me 13 of them felt most of the time, 13 felt
more than half of the time,10 felt less than
half of the time and 14 felt some of the time.
It is observed that all the respondents did
not feel cheerful calm, active ,fresh and
highly interested all the time. A self
examination on all the above parameters
would evaluate the ones quality of life.
Discussion

This paper throws light on women's mental
health problems causes and consequences
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which add
formulations of policies to restore sound
mental health.

Measures To Boost Mental Wellbeing

.

.

Mental wellbeing is very important as it can
play an active role in enhancing efficiency
and productive powers of an individual.
Mentally strong women serve as all
rounders maximising excellence in all their
academic pursuits. Being as beacon of light
to the family and outside world, their
contribution need to be recognised, praised
to enhance their morale. Positivism coupled

and remedies can to

Conclusion

with happy environment can maximise
productivity .A happy and healthy India is
a progressive India

Suggestion to Boost Mental Wellbeing
e Mental wellbeing can be presser
deved by eating well and sleeping
well
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e Develop networks and always talk
talk talk

e Exercise walk walk walk as it keeps
your entire body healthy

e Develop good hobbies

e Keep faith in God

e Always aim high set new goals and
strive to achieve

e Be positive say no to negative
thoughts

e Bejovial, relaxed raise self esteem

e Listen to others

e Appreciate others boost morale

e Be happy and make others happy

e As individuals we can follow
correct dietary practices ,

e At corporates, yoga can be arranged

any activity that

pressure stress should be avoided.

and creates
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Abstract:

Manipur is a multicultural and multiethnic
state of India. The region is familiar to the
rest of the world through its soft power like
culture and sports. But the less known and
less explore area of this region is the
political conflicts and various movements
associated with claiming a political identity
of its own. Being a multiethnic state,
political demands have been made by
various stakeholders from the ruling
government, both centre and state. Any
form of political demands is met with
violent response from the government in
power. Likewise, a situation has reached in
which violence has become a mandatory
tool for anyone living in Manipur to assert
any form of political demands. By looking
at the various cases of social and political
movements in Manipur, the article seeks to
highlight violence, in its origin, and look at
how it is used, both as a repressive and an
ideological instrument, to regulate and
maintain the overall society of Manipur.
The article also argues how violence has
crept everyday form of human interaction
where language of violence has become a
norm rather than exception and is shaping
the political culture of Manipuri society.
Moreover, the article seeks to engage in the
discourse associated with violence in
Manipur by looking at how violently
affected people of Manipur has oriented
themselves in forming a political identity of
its own. The article also highlights how
pain and fear are being used to further the

political culture of violence in Manipur.
The article concludes by arguing that
political culture of violence has led to the
development of existential crisis, within
and amongst the various community, living
in Manipur.
Keywords: Bio power, Manipur,
Repressive State Apparatus, State of
Exception, Violence.

1. Introduction

The ongoing conflict between the Meitei
and Kuki communities has brought
Manipur in the limelight once again. This
troubled region has faced numerous forms
of violent conflict in the recent past. Studies
on conflict have focused on overlapping
territorial claims which have generated
tensions and distrust between the Meitei,
Naga and Kuki communities (Das, 2023),
existential insecurities triggered by the fear
of losing land (Group, 2025), issues of
exclusivity, governance and integration
(Singh M. A., 2010), old grievances of land
rights and feelings of political and
administrative marginalization (Chaudary,
2024), etc.

The conflict in Manipur is complicated due
to the emergence of various armed
insurgents’ groups. Violent confrontations
between insurgents and the state have led to
internal security problems in India (Mathew
& Josheph, 2018). Moreover, conflict in
society can also been looked at from the
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lens of violent phenomenon of ‘Mob
justice’ (Lukram, 2022).

During any conflict and crisis in Manipur,
headlines of any news would be death and
killing of civilians, non-state actors, or
security forces. Moreover, a simple
disagreement between individuals would
instantaneously lead to violent skirmish
between themselves. In all of the factors
responsible for conflict scenario in
Manipur, a single thread pulling them
together is the issue of violence and how it
has manifested and reshaped the political
culture of Manipuri society. The study
focuses on the issue of violence and how it
has maintained the status quo political
power in Manipur while highlighting that
living has been reduced to a choice between
survivability and death.

2. Statement of the problem

Conflict studies in multi ethnic regions of
Manipur have been focussed on factors like
ethnicity, religious, tribes, etc. The ongoing
conflict between Meitei and Kuki
community has been looked at how media
portrayal of certain stereotypes for a
specific community led to conflict
(Pautunthang, 2024). Moreover, (Hussain,
2025) has argued that this conflict is
furthered complicated due to the politics of
land associated with who is indigenous
(yelhou-mee) or not. But the researchers
fail to study why people have resorted to
violence in any forms of political demands
in Manipur and why is there a lack a
democratic dialogues and discussions
within and amongst the conflicting parties.
This study fills up the above gap while
arguing that violence has shaped and
maintained the political culture of majority
of Manipuri.
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3. Objectives

e To study the functioning of
Repressive State Apparatus in
Manipur.

e To study violent psyche of
community and individual in
Manipur.

e To study how violence is used in
ethnic mobilisation during conflict
in Manipur.

e To study the relationship between
violence and politics of pain during
conflict in Manipur.

4. Review of Literature

(Singh & Hanjabam, 2012) studies how
some sections of the educated Meitei
population have tried to develop a
distinct national identity of Manipur.
(Urmila, 2010) has highlighted the civil
society movements in Manipur by
studying the emergence of All Manipur
Students Union (AMSU) with its
demands for basic needs of the people,
followed by regional aspirations in
Manipur in the form of local-outsider
perspectives. (Singh N. J., 2022) has
studied the emergence of valley-based
insurgents’ movements in Manipur with
its ideology of anti-colonial and
Marxists movement against what they
termed as colonial question in Manipur.
The question of violence used by these
insurgents’ movement can be studied
while analysing the work of (Fanon,
1963) in which he argues that anti-
colonial movement is always a violent
phenomenon.

The response of the state towards the
democratic and insurgents’ movement
in Manipur can be looked at through the
prism of ‘State of Exception’
(Agamben, 2005) in which there is
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difference in treatment of people
because of their racial orientation
(Mbembe, 2019). This has led to the
phenomenon of the existence of ‘Bare
Life’ (Agamben, 2017) for the people of
Manipur.

The ‘Repressive State Apparatus’
(Althusser, 2014) has wused direct
violence in a repressive and ideological
manner to subdue the democratic voice
of the people. (Arendt, 1970) has held
that bureaucratization of public life
attracts people to violence. People of
Manipur has repeatedly use ‘Mob
violence’ (Laishram & Singh, 2023)
and this form of violence is orchestrated
by the community against individuals.

(Meitei, 2014) has argued that
contemporary political class in Manipur
has exploit ethnicity for its own
advantages. (Foucault, 2003) contends
that in biopower system, killing is
acceptable if it eliminates the biological
threat to and the improvement of the
species or race. During the ongoing
crisis between Meitei and Kuki in
Manipur, death is acceptable if it leads
to the elimination of the supposed
ethnic enemies. (Ahmed, 2004) has
argued that, in stories of death, there is
differentiation between forms of pain
and suffering and also between those
stories that are told and those that are
not told. Through the above
mechanism, the distribution of power is
secured during any conflict while
killings of civilian are being normalised
in Manipur.

Violence in Manipur is ‘Law-
preserving violence’ (Benjamin, 2021)
and hence not engaging in it may be the
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most violent thing to do (Zizek, 2008).
This can provide us with a new
alternative on understanding violence
so that we can save ourself from the
repeated histories of pain and suffering
caused by it.

5. Methodology

The study adopts a qualitative and
interpretive approach to analyse the
political culture of violence in Manipur.
Employing thematic review of literatures,
through critical analysis on certain socio-
political issues, have allowed us in
interrogating how violence operates as
repressive and ideological instruments in
Manipur. Primary sources were collected
through oral narratives. Those narratives
were interpreted in line with the theoretical
underpinning of the paper. Secondary
sources including books, research articles,
government documents and reports and
news articles were extensively used. The
study is based on case studies and key
events to analyse the significant social
narratives, signs, and symbols of the
society.

Theories by Agamben, Althusser, Arendt,
Fanon, Foucault, Mbembe and Zizek were
integrated and synthesized to construct a
framework for understanding violence and
how it has reshaped political culture of
Manipur. Due to the challenges and
limitation of conducting empirical
fieldwork in conflict-ridden state, the study
prioritises secondary literature sources,
government documents and reports for
reliability and validity.

6. Findings and discussions

6.1 Violence and State
After Manipur became part of Indian Union

in 1949 through ‘Merger Agreement’ and
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classified under part C state, the educated
sections of Manipur society, mostly from
the Meitei population, had argued for a case
against Manipur being a part of India. They
have questioned the ‘Merger Agreement’
arguing that it is ‘null and void’ and illegal,
as the treaty was signed between the King
of Manipur (who was not a rightful person)
and government of India (Singh &
Hanjabam, 2012). The
insurgency movement started by Hijam
Irawat (Girani, 2020) was still on the scene
in Manipur society during that time and
some sections of Meitei population were
already talking about a national identity of
Manipur, as a distinct and separate from the
national identity of India.

Communist

Civil society movements had also started its
democratic movement in Manipur during
1960s. While responding to artificial
famine of Manipur in 1965, students had
protested against the food scarcity and
hoarding. This has finally led to the
formation of All Manipur Students Union
(AMSU) in 1965. AMSU, later on, has
turned their demands for regional identity
of Manipur in which Anti-Foreigners
Movement of 1980 has been on its agenda
(Urmila, 2010). It is to be noted here that
the demands of AMSU were met with
police brutality and open firings which have
led to the death of students in both of the
above cases. As such, the democratic
movement of civil society organisations in
Manipur was replied with repressive
violence from the side of the state in
Manipur.

Side by side, valley-based self-proclaimed
revolutionary movements, firstly United
National Liberation Front (UNLF),
followed by Revolutionary Government of
Manipur (RGM) was formed in and around
1960s. Later on, in the late 1970s up until
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late  1990s,
revolutionary  groups like  People's
Revolutionary  Party of Kangleipak
(PREPAK), Peoples’ Liberation Army
(PLA), Kangleipak Communist Party
(KCP), Kanglei Yawol Kanna Lup
(KYKL), etc have cropped up in the valley
of Manipur (Singh N. J., 2022). These
insurgency movements have talked about
political and national identity of Manipur

various  self-proclaimed

along anti-colonial and Marxist ideology
while using violence as a means to attain its
objectives

The government of India has used coercive
and repressive power of state to subdue
insurgency movements in Manipur and
treated these movements as some sorts of
misguided groups while clubbing them
under various tagline of Proscribed
Terrorist/Extremist Groups or Active
Terrorist/Insurgent Groups. Instead of
dealing these movements in a political way,
law like Unlawful Activities Prevention
Acts (UAPA) is being used for any
members of these self-proclaimed
revolutionary groups while arresting and in
jailing them. Manipur, along with the
erstwhile Jammu and Kashmir, top the list
in the number of cases registered under
UAPA (Hindu, 2019). It is to be stated here
that, right from the very beginning, the
government has used repressive power of
the state with violence to subdue and
resolve insurgency problems in Manipur.
Manipur is Georgio Agamben’s ‘State of
Exception’ (Agamben, 2005) where various
laws of the Indian State like Armed Forces
Special Powers Act, (AFSPA) is being used
continuously to otherised Manipuri people
from the mainstream Indians. Achille
Mbembe has argued ‘that colonies could be
ruled in absolute lawlessness was due to the
racial denial of any common bond between
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the conqueror and the native’ (Mbembe,
2019, p. 77). Manipur is racially different
from the rest of Indian since majority of
them belong to the mongoloid groups of
people. This has led to a situation of
continued enforcement of violence as a
means while security can act without
impunity of law in order to quell any form
of protest and demands by the people. The
line of demarcation between who is citizens
and who is insurgents is not very cleared in
Manipur.

“National liberation, national awakening,
restoration of the nation to the people or
Commonwealth, whatever the name used,
whatever the latest
decolonization is always a violent event”
(Fanon, 1963, p. 35). Likewise, the self-
proclaimed revolutionary groups in
Manipur, which talk along the line of
decolonisation or  the

expression,

anti-colonial
movement, have also used violence as a
means to attain their political demands. In
order to counter such violent movements,
Manipur has long been categorised as
‘Disturbed Areas’ so that security forces
under AFSPA have been dominating the
scene of Manipuri society. This can be
summarized by a phenomenon, referred to
as ‘Matam se Fatte, Chatthokanu’, loosely
translated to mean ‘Times are bad. Don’t go
out’. This phenomenon was and still is a
dominant form of discourse, offered by
families to their young and adolescent
siblings, in order to protect them from the
clutch of violence and death manifested in
Manipuri society.

“One of the essential characteristics of the
state of exception—the provisional
abolition of the distinction among
legislative, executive, and judicial
powers—here shows its tendency to
become a lasting practice of government”
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(Agamben, 2005, p. 7). Manipur, along
with Uttar Pradesh, top the list of frequent
imposition of President Rule (Express,
2023). The Indian state has repeatedly used
extra constitutional means to otherised
Manipuri society. This otherization has
developed into a phenomenon of
ghettoization of the Manipur society as a
whole.

Louis Althusser has argued that ‘Repressive
State Apparatus’ has used direct violence
and coercion in order to legitimise and
normalise the very foundation of ruling
class in the state (Althusser,2014). There
are numerous sign and symbols, adjacent to
the gate of Army and Assam Rifles camps
in Manipur, with the wording entitled
‘Friends of the Hill people’. Assam Rifles
and Army (which represents the repressive
and coercive institution of the state) is
asked by the Supreme Court of India to be
answerable for 1528 extra judicial killings
in Manipur between 1980 and 2011 (Hindu,
2017), These repressive institution of the
state is also engaged in ideological manner
in order to maintain symbolic and
substantial relationship with the people by
highlighting that they are also ‘Friends’ of
the hill people.

“The declaration of the state of exception
has gradually been replaced by an
unprecedented  generalization of the
paradigm of security as the normal
technique of government” (Agamben,
2005, p. 14). Assam Rifles has also flagged
of'a campaign named as 'Friends of the Hill
People Expedition' for Peace (India, 2016).
Here ‘Friends’ and ‘Peace’ is campaigned
by repressive state apparatus of Indian state.
Various Civic Action Program have been
conducted in Manipur by Assam Riffles. It
is safe to say that government has engaged
the ‘Repressive State Apparatus’ of the
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state as an administrative part of it while
partnering them in various developmental
activities in the far-flung villages. Manipur
has become a place where violent
institutions of the state is used both in a
repressive and ideological manner.

6.2 Violence of the individual and the
collective

The common people are reduced to
precarity so that whomsoever power at the
Union or State government has
continuously used violence to resolve any
form of democratic movements in Manipur.
The state government in Manipur acts in a
bureaucratic manner and is not answerable
and accountable to its  people.
Bureaucratization of public life is being
normalised in Manipur. Hannah Arendt has
argued that “greater the bureaucratization
of public life, the greater will be the
attraction of violence” (Arendt, 1970, p.
81). So, the people of Manipur have
resorted to violence as a way of achieving
their political demands.

Whenever there are any conflicts or
misunderstanding between individuals in
Manipur, the normal case scenario will be
firstly a violent confrontation between the
conflicting individuals and later on
discussion on what had happened. There is
saying in locals amongst the people of
Manipur, with a patriarchal connotation of
‘Nupanabu hanna wainou, konna wari
sanou’ which can be loosely translated as
“since you are a man, fight first and talk
later.” This patriarchal understanding of
relationship of man with being violent and
normalisation of it has developed a
subjective psyche of violence amongst the
mind of Manipuri people.

Moreover, a specific form of violence,
committed by community against any
individuals and is outside the purview of
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law, is being orchestrated in Manipur. This
can be understood through the concept of
‘Mob violence’. ‘Mob violence’ has been a
persistent problem in the Indian state of
Manipur for many decades. Suzanne
Laishram & Kshetri Rajendra Singh has
argued that vigilantism in the form of ‘Mob
violence’, in which individuals take the law
into their own hands and punish suspected
criminals without due process of law, has
had a profound impact on the Ilocal
community and has been a source of
concern for the government and law
enforcement agencies (Laishram & Singh,
2023).

Mob violence, along with the subjective
violent psyche, and compounded by
perpetuated  through  the
‘Repressive State Apparatus’ of the state
have led to a situation where common

violence

people in Manipur has led a life which can
be characterised by Agamben’s ‘Bare life’
(Agamben, 2017). Manipuri society is also
regulated and maintained through the
paradigm of security. This has finally
culminated into a situation where violence
is part and parcel of political life in
Manipur. Hence, violence has become a
political culture for the people living in
Manipur and any sorts of political
mobilisation has used it to achieve its
political objectives.

6.3 Biopolitics and ethnic violence in
Manipur

Manipur is a multiethnic state of India.
Nameirakpam Bijen Meitei has argued that
colonial ethnic categorisation has been
imposed and used by contemporary
political class in Manipur to perpetuate the
colonial system and instrumentally used
cultural identity like ethnicity to their own
advantage. This has been a feature of what
he termed as ‘exploiting ethnicity’ (Meitei,
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2014). Since violence acts as a regulatory
mechanism in Manipur, the political class
of each and every ethnic community has
used the discourse of violence to achieve its
political objectives during any ethnic
conflict in Manipur. As Achille Mbembe
has argued that “the state’s progressive loss
of the monopoly of violence has ended in a
gradual devolution of this monopoly to a
multiplicity of bodies operating either
outside the state or else within it but in
relative autonomy” (Mbembe, 2019, p. 35),
the political class in Manipur has devolved
the monopoly of violence to its ethnic
counterpart. This has led to a situation
where state monopoly over violence is
threatened and taken away by various
ethnic groupings in Manipur. The ongoing
violent conflict between the Meitei and the
Kuki in Manipur can be seen in the above
light where repressive institutions of the
state like Police, Assam Rifles and various
others, instead of avoiding violence, has
acted as a neutral observer or even
perpetuators (Watch,2023) and the violent
acts are committed by the individuals which
are mobilised under specific ethnic
markers.

Since Manipur is a multiethnic state, the
discourse of ethnicity has been a prominent
feature for long. Foucault has argued that
“in  biopower system killing or the
imperative to kill is acceptable only if it
results not in a victory over political
adversaries, but in the elimination of the
biological threat to and the improvement of
the species or race” (Foucault, 2003, p.
256). The ongoing ethnic clash between the
Meitei and Kuki in Manipur has used the
narrative of being indigenous (yelhou-mee)
and outsiders (in the form of illegal
Immigrants, refugees, etc) and terms like
Ee-Sengba  (pure  blood), separate
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homeland, sons and daughter from the same
ethnic stock and mobilisation of people
based on the same ethnic origin has been
used repeatedly. Moreover, killings of a
members of the supposedly ethnic enemy
are a source of pride and joy for individuals
within the ethnic community who has done
the killings. These killings have been
channelised and proclaimed as a restoration
and attainment of power, both for the
individuals and community, within a
particular ethnic grouping.

Despite experiencing multiple cases of
communal and ethnic clashes like Naga-
Kuki clash (Butalia, 2008), Meitei and
Meitei Pangal clash (Syed, 2023), Meitei
and Naga clash (Singh, 2014), it still does
not end the violence perpetuated in the
name of a particular ethnic community.
Achille Mbembe has argued that “Because
the security state presupposes that a
“cessation of hostilities” between ourselves
and those who threaten our way of life is
impossible—and thus also the existence of
an irreducible enemy that ceaselessly
metamorphoses—this war is henceforth
permanent” (Mbembe, 2019, p. 54). The
security state in Manipur, through its
political class, has exploited ethnicity and
developed a phenomenon in which
yesterday enemies, who supposedly
threaten our way of life, get metamorphoses
into a different one and hence violent
conflict is never over in Manipur. The
violent order of Manipuri society has
repeatedly called people to mobilise
themselves along specific ethnic grouping,
as against other, in order to prepare for
violent confrontations, in the present and in
the days to come, so as to preserve and
maintain the status quo political power.
The ongoing communal clash between
Meitei and Kuki of Manipur has led to the
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lost of more than 200 lives (Scroll, 2024).
Those who have killed during this conflict
have been raised to the status of martyrs and
their photograph and names have been
displayed in various places of Manipur.
Foucault has argued that “death is outside
the power relationship. Death is beyond the
reach of power, and power has a grip on it
only in general, overall, or statistical terms.
(Foucault, 2003, p. 248). Sovereign power
in the state of Manipur has been maintained
and exchanged through killing in the name
of ethnicity where death matters only in
numbers and statistics for sovereignty to
have its meaning.

But death has been circulated onto
something else. It has been circulated and
reached onto the collective psyche of each
and every ethnic community in Manipur.
The photographs of the death and murdered
people, along with the status of being a
martyr and the manner in which they have
been killed, are being circulated into the
social space of Manipur, thanks to social
media and internet. As Sara Ahmed has
argued that “The differentiation between
forms of pain and suffering in stories that
are told, and between those that are told and
those that are not, is a crucial mechanism
for the distribution of power” (Ahmed,
2004. P. 32), the cries and pains of the
families who have lost their loved ones in
this ongoing conflict have, instead of
narrating multiples stories, only one voice
to hear. And that is the voice of revenge
against their supposedly ethnic enemy. This
has led to call for more violence, organised
and mobilised under particular ethnicity,
asking for more death of their supposedly
ethnic enemies, and the cycle of violence
continues. Violence along with the calling
for more death have finally entered the
social spaces in Manipur.
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7. Conclusion

In the dark times

Will there also be singing?

Yes, there will also be singing

About the dark times (Brecht, 1976:320).
Manipur has descended into dark times.
Numerous films, songs, etc. have been
produced during the ongoing conflict.
There are songs and it is not about the dark
times but songs about being patriotic and
sacrificing oneself for the sake of
motherland. There are songs and calls
about uniting oneself along ethnic line and
fight to annihilate our supposed enemies.
But who are our enemies? Slavoj Zizek has
argued “1 know it, but I refuse to fully
assume the consequences of this
knowledge, so that I can continue acting as
if I don't know it” (Zizek, 2008, p. 61). The
critical outlook of people in Manipur knows
that violence along ethnic lines has been a
dominant feature of Manipuri society for
long. They stood against it but refused to
voice against it.

But what are the social and political factors
that silences the voice of those who are
against this continuation of what Walter
Benjamin called ‘Law-preserving violence’
(Benjamin, 2021). Is it the patriarchally
oriented subjective violence or communally
sanctioned ‘Mob violence’ or is it the
security state (behind state of exception)
which is responsible for having a precarious
and bare life for all of us?

Do we need Walter Benjamin’s ‘Divine
violence’ (Benjamin, 2021) or as Slavoj
Zizek has argued ‘Sometimes doing
nothing is the most violent thing to do’
(Zizek, 2008, p. 217) so that we can redeem
ourselves from the life in which we are
currently living.

A Study on the Political Culture of Violence in Manipur



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025
(Refereed, Peer-Reviewed and Bi-annual Journal)

References

1. Agamben, G. (2005). State of Exception (K.
Attell, Trans.). University of Chicago Press.
(Original work published 2003).

2. Agamben, G. (2017). The Omnibus Homo Sacer
(Daniel Heller-Roazen, Trans.). Stanford
University Press. (Original work published
1988).

3. Ahmed, S. (2004). The Cultural Politics of
Emotion. Edinburg: Edinburg University Press
Limited.

4. Althusser, L. (2014). On the Reproduction of

Capitalsm : Ideology and Ideological State
Apparatuses (G.M. Goshgarian,
Trans.).London:  Verso. (Original  work

published 1995).

5. Arendt, H. (1970). On Violence. Harcourt Brace
Jovanovich.

6. Benjamin, W. (2021). Toward the Critique of
Violence: A Critical Edition (P. Fenves & J. Ng,
Eds.). Stanford University Press. (Original work
published 1921).

7. Brecht, B. (1976). Poems 1913-1956 (2™ ed.).
Routledge.

8. Butalia, U. (2008). Interrogating Peace: The
Naga — Kuki Conflict in Manipur. Evangelischer
Entwicklungsdienst e.V. (EED).

9. Chaudhary, R. (2024). Territoriality and Identity
in Manipur. Journal of North East India Studies.

10.  Crisis Group. (2025). Finding a Way Out of
Festering  Conflict in India’s Manipur.
International Crisis Group.
https://www.crisisgroup.org/asia/south-
asia/india/346-finding-way-out-festering-
conflict-indias-manipur

11.  Das, P. (2023). The Unfolding Kuki-Meitei
Conflict in Manipur. Manohar Parikar Institute
for Defence Studies and Analyses (MP-IDSA), 1-
10.

12.  Fanon, F. (1963). The Wretched of the Earth
(C. Farrington, Trans.). New York: Grove Press.
(Original work published 1961).

13.  Foucault, M. (2003). Society Must Be
Defended: Lectures at the Collége de France,
1975-1976 (D. Macey, Trans.). Picador.
(Original work published 1997).

14.  Girani, E. (2020). Hijam Irawat and his

Movements in Manipur -A Humanistic
Revolutionary. Journal  of  Emerging
Technologies and Innovative Research

(JETIR), 7(4), 1765-1772.

ISSN: 2277-1409

15.  Human Rights Watch. (2023, May 30).
India: Investigate Police Bias Alleged in
Manipur Violence.
https://www.hrw.org/news/2023/05/30/india-
investigate-police-bias-alleged-manipur-
violence

16.  Hussain, M. (2025). Meitei-Kuki Crisis:
Heading Towards a "Protracted" Conflict.

Economic and Political Weekly (Engage),
60(31), 1-12.

17. Indian Express. (2025). In Manipur,
extending President's Rule is not a solution
(editorial). The Indian Express.
https://indianexpress.com/article/opinion/editor
ials/in-manipur-extending-presidents-rule-is-
not-a-solution-10150229

18.  Laishram, S., & Singh, K. R. (2023). Mob
Violence: Interrogating The Just Colour Of
Unjust Justice. International Journal of Creative
Research Thoughts (IJCRT), 109-118.

19.  Lukram, M. (2022). Mob Justice: An
Integral Form of Cultural Construct. In C. K.
Lepcha, & U. Lal, Communities, Institutions and
Histories in India's North east (pp. 133-147).
London: Routledge.

20.  Mathew, R., & Josheph, B. (2018). State and
the Armed Ethnic Insurgencies in Manipur : An
Internal Security Question. Online International
Interdisciplinary Research Journal, 08, 188-
198.

21.  Mbembe, A. (2019). Necropolitics (S.
Corcoran, Trans.). Duke University Press. Duke
University Press. (Original work published
2016).

22.  Meitei, N. B. (2014). Ethnicity, Colonial
Legacies, and Post Independence Issues of
Identity Politics in North- East India.
Nationalism and Ethnic Politics, 20(1), 99-115,
DOI: 10.1080/13537113.2014.879768

23.  Pautunthang, N. (2024). Ethnic Stereotypes
of the Meitei-Kuki Conflict in Manipur. SSRG
International Journal of Communication and

Media Sciences IJCMS, 11(2), 1-8.

24.  Scrollin. (2024, February 29). Manipur:
219 killed in ethnic violence since May; 10,000
FIRs registered, says governor. Scroll.
https://scroll.in/latest/1064482/manipur-219-
killed-in-ethnic-violence-since-may-10000-firs-
registered-says-governor

A Study on the Political Culture of Violence in Manipur

119


https://www.crisisgroup.org/asia/south-asia/india/346-finding-way-out-festering-conflict-indias-manipur
https://www.crisisgroup.org/asia/south-asia/india/346-finding-way-out-festering-conflict-indias-manipur
https://www.crisisgroup.org/asia/south-asia/india/346-finding-way-out-festering-conflict-indias-manipur
https://indianexpress.com/article/opinion/editorials/in-manipur-extending-presidents-rule-is-not-a-solution-10150229
https://indianexpress.com/article/opinion/editorials/in-manipur-extending-presidents-rule-is-not-a-solution-10150229
https://indianexpress.com/article/opinion/editorials/in-manipur-extending-presidents-rule-is-not-a-solution-10150229
https://scroll.in/latest/1064482/manipur-219-killed-in-ethnic-violence-since-may-10000-firs-registered-says-governor
https://scroll.in/latest/1064482/manipur-219-killed-in-ethnic-violence-since-may-10000-firs-registered-says-governor
https://scroll.in/latest/1064482/manipur-219-killed-in-ethnic-violence-since-may-10000-firs-registered-says-governor

Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025

(Refereed, Peer-Reviewed and Bi-annual Journal)

25.  Singh, A. K., & Hanjabam, S. S. (2012).
Annexation of Manipur 1949. New Delhi:
Akansha Publishing .

26.  Singh, H. H. (2014). INTER-ETHNIC
CONFLICT IN MANIPUR: A STUDY OF
CONFLICT BETWEEN MEETEI-KUKI-NAGA.
[Doctoral ~ Thesis, Assam  University].
Shodhganga@INFLIBNET.
http://hdl.handle.net/10603/101053

27.  Singh, M. A. (2010). Conflicts in Manipur.
Bangalore: National Institute of Advance
Studies.

28. Singh, N. J. (2022). Revolutionary
Movements in Manipur. New Delhi: Akansha
Publishing.

29.  Syed, Dr. F. (2023). Communal conflict and
policy challenges: The Muslim experience in
Manipur. Educational Administration: Theory
and Practice, 721-724.
https://doi.org/10.53555/kuey.v29i1.8613.

30. The Hindu. (2017, July 14). SC orders CBI
probe into Manipur extra-judicial killings. The
Hindu.
https://www.thehindu.com/news/national/supre
me-court-order-cbi-probe-into-manipur-extra-
judicial-killings/article19276650.ece

31. The Hindu. (2019, November 24). Manipur,
J&K record maximum number of cases under
Unlawful Activities (Prevention) Act. The
Hindu.
https://www.thehindu.com/news/national/mani
pur-jk-record-maximum-number-of-cases-
under-unlawful-activities-prevention-
act/article30070028.ece

32.  Times of India. (2016, October 12). Assam
Rifles to flag-off 'Friends of the Hill People
Expedition' for Peace. Times of India.
https://timesofindia.indiatimes.com/city/kolkata
/assam-rifles-to-flag-off-friends-of-the-hill-
people-expedition-for-peace-on
thursday/articleshow/54817633.cms

33.  Urmila, N. (2010). The Student Movement in
Manipur. New Delhi: Akansha Publishing.

34.  Zizek, S. (2008). Violence: Six Sideways
Reflections (Big Ideas/Small Books). New Y ork:
Picador.

ISSN: 2277-1409

A Study on the Political Culture of Violence in Manipur

120


https://timesofindia.indiatimes.com/city/kolkata/assam-rifles-to-flag-off-friends-of-the-hill-people-expedition-for-peace-on%20thursday/articleshow/54817633.cms
https://timesofindia.indiatimes.com/city/kolkata/assam-rifles-to-flag-off-friends-of-the-hill-people-expedition-for-peace-on%20thursday/articleshow/54817633.cms
https://timesofindia.indiatimes.com/city/kolkata/assam-rifles-to-flag-off-friends-of-the-hill-people-expedition-for-peace-on%20thursday/articleshow/54817633.cms
https://timesofindia.indiatimes.com/city/kolkata/assam-rifles-to-flag-off-friends-of-the-hill-people-expedition-for-peace-on%20thursday/articleshow/54817633.cms

Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025
(Refereed, Peer-Reviewed and Bi-annual Journal)

ISSN: 2277-1409

Artificial Intelligence and its Role in Work Retrenchment: Emphasising
the Case Study of IBM Restructuring

Michelle Joan J, Sowmya T, Sai Rajesh M
Department of Political Science
Guru Nanak College (Autonomous), Chennai

Abstract
The significant transformation of Al has

substantially altered the entire view of the
global workforce. It has altered
performance standards and significantly
raised concerns regarding displacement and
work retrenchment. This paper views the
nature of Al and its dual role in creating a
potential set of new workforces and the
severity of consequences in various sectoral
management. Furthermore, the core of this
paper remains to explore the Socio-
Economic aspects and implications with
regard to the workforce. The findings
highlight the necessary precautions and
rebuilding with regard to workforce
participation. This study also explores the
current scenario by looking into the case
study of IBM's restrictions.

Key Words
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Introduction

Al has remained as a constant framework of
betterment with its said implications and
variations. The 21st century has paved the
way for such advancement in technology.
Al has captured the attention of various
sectoral aspects, gaining its importance.
While these probable innovative measures
pave the way to efficiency and better
working standards, it has also abruptly
disrupted the workforce. This has created a
basic rift in the current paradigm. As
companies emphasise and promote the need

for Al integration, it also paves the way for
continuous layoffs and work displacement.
Research Questions
e This phenomenon raises the pressing
questions: Does Al eliminate more jobs
than it creates?
e What policies can mitigate the social and
economic impacts of automation?

Review of Literature

Technological Displacement Theory: The
author highlights the significance and
capacity of the active labour force to adapt
towards short-term decreased workforce
rates and income inequalities.

Ethical and Social Implications: Dignum
(2018) highlights the ethical dimension of
Al adoption, stressing fairness,
transparency, and human dignity as crucial
elements in technological deployment.
Methodology

The present study was conducted through a
combination of online and offline
interactions, which also includes a
combination of primary and secondary
data. Here, the majority of them belonged
to the age group of predominantly 20-45.
Therefore, the present study focuses on
those who are actively involved in the
process of employment belonging to
different sectors. The sample is selected
using convenience sampling, and the size is
confined to 15-20 individuals belonging to
different positions, keeping the questions
open-ended. For the process of data
collection,  anthropological = methods,
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survey, questionnaire, interview and case
study were adopted to know the different
aspects addressing the research question.
However, during the study, a semi-
structured questionnaire was utilised, based
on which it had mostly open-ended
questions to adhere to the current scenario.
Since the study is said to be exploratory in
nature, priority was given to open-ended
questions  highlighting the  present
conditions. From the table, the “Age
Group” wise distribution of the total study
population shows that such awareness and
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active participation are predominant in the
age group of early 20s, and such
participation is said to be above 50% in
such practices. However, the age group
distribution also indicates that around 25%
of the population involved in such practices
are said to belong to the age group of 30 and
above. It was also observed that greater
government intervention through abundant
schemes and policies can promote the
necessity of skill upgradation and adapting
to the current scenario.

Pie chart representation of the collected data

Potential for automation

(volume of tasks within the job that

are susceptible to automation)
[l High (70% of more)
Medium (30% - 70%)
Low (0% - 30%)

25%

36 million jobs

General Workforce susceptible to Automation (Age of Workforce — 20 — 45)
Imagel.1

Perception of Individuals who feel AI remains a constant Threat.
Image 1.2
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Mo preference

10.5%
Slight
preference

Moderate
preferance
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Strong
preference

Individuals' Perception of Al being a tool for Standardization

Image 1.3

Findings & Analysis

Automation of Routine Tasks
Manufacturing, logistics, and
administrative sectors have been most
affected by robotic process automation
(RPA) and machine learning tools that
replace repetitive human functions. For
instance, Al-enabled assembly lines and
self-checkout systems have reduced the
need for human operators.

Algorithmic Workforce Management
Companies now use Al for performance
evaluation, scheduling, and predictive
analytics, which can indirectly lead to
retrenchment decisions. Automated
systems can identify “redundant” roles
more efficiently than traditional human
resource departments. This has
considerably cut down human errors that
take place during such a delicate process.
Economic Efficiency Ratio Against the
Factor of Human Costs

It is to be noted that the continuation of Al
integration reduces the overall cost but
results in the mass layoff of the workforce.
The immediate condition would be the
displacement of the labour force in
continuously destabilize conditions. This
measure seems to affect those who are said
to be digitally illiterate. The participants are

in constant fear of losing their current jobs
in the given scenario.

Lack of Skills among the workforce
Workers who do not possess access to
work-based upgradation face the long term
risk of work destabilisation.

Psychological and  Socio-Economic
Aspects of Workforce

Stress is directly linked to job security.
Hence the workforce seems to undergo
stress factor-based situation due to constant
stimulation at the workplace.

Case Study: IBM and the Impact of Al-
Driven Workforce
(Explained as a Case Study)
IBM remains as one of the top tech firms

Restructuring

around the globe. It has started its
automation process since 2010 and
henceforth practised restructuring in order
to promote efficiency and productivity.
The organisation started emphasizing the
need of Al based tools and regulations as
part of their core transition.

Human Resource Handling:

The Al remained as a key part of analysing
performance of employees and also track
their process.

Customer Support:

Many first line of customer support work
was replaced by the process of Chat bots
and automatic response prompts.
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Streamlining Process:

RPA was used to replace petty works and
administrative tasks to a great extent by
streamlining the process.

According to reports from 2020, IBM had
terminated thousands  of
employees worldwide, with a significant
number of them employed in administrative
and IT service departments. Automation

numerous

and efficiency initiatives were identified as
contributing factors.

The IBM instance serves as an example
of numerous important ideas.
Al-Related Layoffs and Their Connection
to Human Resources
Dire Need for Upskill and Restructuring
Ethical Process and Human Centric AI
The IBM case study helps to understand the
situation about the transition and talks
about the things that can be incorporated to
the said process to make the transition
easier. The corporates play a key role
alongside the measures taken by the
government. The transition
planning, transparency, and Human Centric
approach instead of focusing on the process

requires

of cost reduction.

Recommendations

Mitigation and Policy Recommendations
Restructuring Programme Specific to AI
Corporations and Governments should be
involved in continuous investments in the
labour workforce to integrate with the
current Al work culture.

Regulations, Rules, and Restrictions
Constant regulatory protocols need to
prevail to protect the workforce from
exploitation. These rules and regulations
should promote fair and transparent
practices.

Social Assurance

The employer needs to provide a set of
benefits as a said cushion for the process of
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transition, ~ which  promotes  social
assurance.
Human  Specific Al Design and
Designation

Probable exploration of Human Specific Al
design and creation of a special Designation
centring the human aspects can promote
productivity rather than the replacement of
the workforce.

Conclusion

Al remains both a tool for continuous
improvement as well as a tool that remains
disruptive to the current labour workforce.
Therefore, the future planning for the use of
Al requires perception and forecasting,
which can help preplan and also curb the
difficulties faced by human resources. The
Al approach needs to remain human-centric
which will help the workforce navigate
through The
government and corporations also have a
key role in helping the workforce achieve
such set standards.

such advancement.
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Abstract

Recently, Pakistan has been portraying
India to the world as the one making
provocative moves against Pakistan, while
suggesting that Pakistan does not always
observe restraint. Moreover, Pakistan has
also been making hue and cry that all over
the world that India is a threat to Pakistan.
This article claims that such statement of
Pakistan is false and is intended to make
only to divert the internal attention of
Pakistan from the troublesome domestic
affairs and to divert the world attention to
the Jammu and Kashmir issue. In this
article an attempt is made to explode the
myth that India can be a threat to Pakistan
by exploring the hidden connection
between Pakistan’s attitude with that of
India’s classic epic Bhagawad Geetha,
thereby suggesting that the Pakistan’s
internal dire security situation is nothing
but the negative repercussion of the
aggressive external policy of Pakistan
itself. An in depth analysis is being made to
drive home the message that Pakistan must
learn lessons from her own irrational
behavior so as to save herself from the self-
destructive path. The main contention of
the article is that the main threat to Pakistan
does not comes from India rather it directly
comes from  Pakistan  particularly
emanating from her hate India policy.

Background

India and Pakistan who are currently at
loggerheads over the issue of cross-border
terrorism in the Jammu & Kashmir were
similarly placed even in the immediate
aftermath of the partition in 1947.
However, at that time it was not terrorism
but the accession of J&K that was an issue.
More than six decades have gone by
without a solution to this vexed problem.
This long period is interspersed with wars,
talks, pacts, silence, track II approaches,
confidence building measures (CBMs),
and all else yielding no tangible results.
Both sides have accused each other of not
being sincere in resolving the issue. This
paper is an impartial attempt to find out the
real cause of this conflict that has added a
new catastrophe of nuclear winter into sub
regional tensions and also a big drain on the
exchequer. There is no point in just blaming
others for the lack of peace in the
subcontinent. It has also been made out that
both the countries have allowed themselves
to be used as tools in the manipulations of
international politics leading to the present
sorry state of affairs. Rather to look it from
the non-entity point of view, which is
predominant on the side of Pakistan than in
India, is a single most important factor
called exaggerated fear or pseudo-fear of
the charlatan rulers of Pakistan. Even
though many experts have been attributing
many causes to the India—Pakistan
imbroglio, this paper traces the origin of
conflict to this PSEUDO-FEAR of Pakistan
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as a single most important component
responsible for the hampering of the
prospects of peace between the two
countries to this day starting from the day
one of their existence.

The root cause of this fear can be traced
back to the carnage that accompanied the
Partition of the British India. After
realizing that there is no legitimate cause to
achieve Pakistan state, some so called elites
in Muslim League had instigated carnage
and bloodshed on the imaginary grounds
among the hitherto peacefully living people
on the basis of the fabricating theory that
the majority Hindus will destroy them in
future. However, in spite of several
insubstantial theories, the fact that these
conspirators were able to succeed in
creating Pakistan is a tragic side of the
history. Nevertheless, the mountebank
politicians of Pakistan were not satisfied
with the shape and size of a country they got
after Partition from the erstwhile British
Empire. Their ambition of carving out all
the Muslim majority areas of erstwhile
British India particularly from the region of
the north western India in to a single
country, however, was shattered, when the
Muslim majority Kashmir State ruled by a
Hindu King did not accede to
Pakistan. Henceforth, the successive rulers
of Pakistan started seeing the Partition
arrangement as an incomplete one which,
they think, will be completed only with the
accession of Kashmir with Pakistan. On
the other hand, India felt the partition
process as complete wishing to live with
Pakistan peacefully as fait
accompli.([i]) But Pakistan could not come
to the terms with the ground reality which
is against the very raison d'étre of
Pakistan’s existence as a sole custodian of
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the entire Muslims of Indian sub
continent. Adding fuel to this factor was
the fact that India has more Muslims many
of them living very well taking advantage
of the democratic secular values imbibed by
the democratic state.

So Pakistan cannot digest this frustrating
fact as after all national security is nothing
but the protection of a country’s security
from the threat to its existence stating that
the Hindu India will gobble her in near
future. But Pakistan’s misplaced fear about
India ends in suspicion about India’s
ambitions ultimately ending up with faulty
threat  perceptions and  consequent
unwanted military preparations and
tensions. This is the typical case of the false
justification of one’s own vital national
security goals emanating from
misperceptions and sense of insecurity
leading  ultimately  and  tragically
precipitating and imposing misguided wars
with India.

Pseudo-Fear and Pakistan’s Actions

The disappointment of Pakistan to get the
desired strategic land areas over a period of
time transformed into a fear psychosis and
paranoid syndrome not only in the minds of
the people living on the eve of partition, but
transforming  successfully to  the
forthcoming generations as well the same
antagonistic mindset through the process of
generation of  enemy
demonization, enemy image, deliberate
distortion of history or falsification of

campaign,

historical facts. There is a general view that
Pakistan uses this fake fear very
conveniently and frequently as a trump card
vis-a-vis India for two reasons Viz.,

1) To bring external powers into the
vortex of Indo-Pak. Conflict, and
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2) To divert the internal attention of the
Pakistanis from the troublesome affairs of
the state.

The fact that India helped liberate
Bangladesh by dismembering the East
Pakistan added to the fears of Pakistan
which felt that India was solely responsible
for this dismemberment forgetting that it
had more to do with its oppressive policies
against the Bengali Muslims who were
Pakistanis by  division  of  the
country. Despite serious efforts by India to
mitigate the evil effects of such activities on
India and Pakistan relations in general and
on our national security in particular, these
sinister designs did spoil the entire cordial
climate of India — Pakistan relationship.
This was also aided and accentuated due to
the  overall international  strategic
environment like cold war, global war on
terror. As a result Pakistan which is
supposed to be the epic center of world
terrorism is projected as a partner in the war
against  terrorism by the  vested
interests. This kind of totally fallacious
assessment shows the insensitivity of
certain powers to the security concerns of
India and their practice of hegemonism in
the international relations of the world as
their national policy. This is what exactly
happened when the then Chinese Premier
Wen Jiabo praised Pakistan for her efforts
against international terrorism during his
Pakistan’s visit in December 2010.
Pakistan irrespective of the nature and
extent of assistance from the western
powers especially USA still continues to
channel all its energy against India with
both a fear psychosis and vengeful attitude.
The effectiveness of Pakistan in her new
assigned new role as a coalition partner in
the ongoing war on terror is suspect.
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Pakistan is still reluctant to severe her ties
with the terrorist groups who it thinks can
be groomed against India to disintegrate her
at whatever convenient time in future.
Secondly it is also working to install a pro-
Pakistan government in Afghanistan.

As long as Pakistan continues to harbour
such kind of baseless fear in her mind about
India’s intentions, no amount of assistance
from the west or assurances from India in
the form of confidence building measures
(CBMs), would impact on Pakistan’s
mentality. This is the reason perhaps why
some of our confidence building measures
were transformed in to confidence bursting
measures by Pakistan. The more it
generates such misplaced fears, the more it
degenerates in to the unrecoverable abyss
of mayhem and national and international
tragedy. The regular destruction of
democracy in Pakistan due to coup de tat,
the assassination of Pakistan’s former
Prime Minister Benazir Bhutto, the daily
occurrences of bomb Dblasts inside
Pakistan’s cities, extreme forms of religious
fundamentalism and the weak economy
were the few manifestations of the
devastating  consequences of  such
fabricated deep-seated fears against
India. It is this unwanted fear that made the
idea of Pakistan state a reality, it is this fear
that forced Pakistan to impose wars on
India and ultimately it is the same baseless
fear that forces Pakistan to wage an
undeclared war against India forcing it to
press the self destruction button. The fear of
the nuclear trigger falling in to the hands of
terrorists haunts both Pakistan and the
donor country USA. The advent of two
nuclear powers in South Asia, discoveries
of nuclear trafficking, and insurgencies and
terrorism that threaten important U.S.
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interests and objectives directly have
transformed the region from a strategic
backwater into a primary theater of concern
for the United States.[ii] The earlier it
recovers from such schizophrenic outlooks,
the better it may be for Pakistan to hold a
responsible position in the comity of
nations. Otherwise Pakistan won’t be
Pakistan and will be PAKI”SATAN” to the
entire world much against the wishes of the
founding father of Pakistan.

Bhagawad Geeta and Pakistan

The spiritual power and outlook of the
author of the Bhagawad Geeta, Rishi Ved
Vyasa was so tremendous that his work is
still viewed as relevant even in the context
of the problems of the 21 century. In my
opinion the sage author had an intuition to
visualize the present Pakistan’s fate even
before 2000 years ago. This is the place
where we can draw a bit of lesson from our
epic Bhagawad Geeta  which s
coincidentally directly related to war. Of
course, my aim is not to compare India-
Pakistan wars with that of Kurushetra
war. Rather it is to extrapolate what Geeta
contains as an advice to Arjuna by Lord
Krishna. The applicability is derived from
a very small verse from the 2™ chapter of
the Geeta entitled the Knowledge of Yoga
that actually goaded me to relate it with the
plight of today’s Pakistan. However, it does
not mean that other stanzas are not
important. Thus goes the relevant stanza:

“When a man thinks of objects,
“attachment” for them arises; from
attachment “desire” is born; from desire
arises ‘“anger”, from anger comes
“delusion”, from delusion “loss of
memory”; from loss of memory the
“destruction of discrimination” ; from
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destruction  of  discrimination, he
“perishes”. (D

This ladder of fall, which was
conceptualized 2000 years ago with
reference to human beings, can still be
applied to Pakistan too. Let’s see now how
it suits to Pakistan’s behavior, after all, all
pernicious decisions disastrous to Pakistan
were made by crooked human beings in
their  positions as  Generals or
dictators. When Pakistan thinks of Jammu
& Kashmir as soon as the attainment of
independence, Pakistan due to her
concocted two nation theory started giving
emphasis on the false “attachment” to the
Muslims of the subcontinent, thereby she
started relishing in the “desire” to look upon
herself as the so-called sole custodian of
entire Muslims of India. This was
unfortunately reinforced by the cold war
dynamics of the yesteryears. When
Kashmir was acceded to India and India
declared herself to the secular ideals,
Pakistan in sheer “anger”, went to war
against India on four occasions and still
continues to wage proxy war by many
means. Clausewitz described the war as,
“by other means”, she had lost the touch
with reality and living in her own world
thinking that external forces and the nuclear
umbrella would come to rescue in case of
war. Here Pakistan had already entered in
to the next stage of the ladder called
“delusion” which can be interpreted in the
military parlance as the false notion of
security, underestimation of enemy’s power
or exaggeration of threats emanating from
India. I remember an anonymous quote that
“Truth may sometimes hurt but delusion
harms.”

Actually speaking our former Finance
Minister Pranab Mukherjee told that
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“Naxalism is the biggest threat to India’s
security and peace”. (Dec. 29, 2010 The
Hindu). In this process further Pakistan
“loses the memory” of the fact that India is
10 times mightier than Pakistan, Pakistan is
no way matching India in terms of military
capability, population, geography, strategic
depth, economy and other such
parameters of National Power Potential. At
this stage Pakistan started behaving like
hegemonic power or like animal imposing
wars on India forgetting to “discriminate”
between good and bad, strong and weak,
moral and immoral, fair and unfair.
Ultimately Pakistan “perishes” in the form
of more and more suicide attacks from her
own terror groups.

Lessons to Pakistan

In hindsight, looking at the gruesome
assassinations, bomb blasts, suicide
killings, internal squabbling inside
Pakistan, one can come to a conclusion that
Pakistan, as indicated in the Geeta, is sure
travelling on the path towards self-
destruction. In fact, Pakistan has been
hoisted with her own petard. However, it is
not in India’s interests to allow Pakistan to
perish by herself. After all, as a torch
bearer of an ancient civilization, culture and
ethos, India must guide the whole world by
her luminous thoughts, knowledge and
wisdom bequeathed to us by her ancient
seers. Unfortunately, Pakistan lacks such
kind of secular ethical treatise to guide her
and even if existed it would have
conveniently been misinterpreted to the
chagrin of Pakistan by demagogues. This is
very aptly supported by Stephen P.Cohen
who said that “when the integrity of
Pakistan is at stake, and India, notably, has
an interest in preventing the collapse of a
nuclear-armed Pakistan” ... 1 am
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reminded here of the inspiring vision of
Maharishi Sri Aurobindo, which he set out
in his historic radio broadcast for August 15
1947:

”I have always held and said India was
arising, not to serve her own material
interests only, to achieve expansion,
greatness, power, and prosperity though
these too she must not neglect and certainly
not like others to acquire domination of
other peoples, but to live also for God and
the world as a helper and leader of the
race. ([v]
Despite the greatest provocation post the
Mumbai terror attacks and with clear

whole human

evidence that the attack was planned and
executed from Pakistan, India did not go to
war. There was a strong criticism in India
for not responding to such an attack that
claimed innocent lives. Therefore, India’s
approach to Pakistan which has the
concurrence of her ancient strategic
thoughts of how to avoid a great tragedy,
particularly assumes as an important
strategy in the nuclear era. In order to avoid
the tragedy, Pakistan ought to take note of
the advice propounded by Geeta. One of its
central theme, advocates that one should
not hesitate to kill kith and kin in case they
are not following righteous acts. Therefore
Pakistan must not misjudge India for her
idealistic stand which has realistic element
attached to 1it. This should obviously
applicable to the home grown terrorists who
are supported by the ISI and sections of the
state machinery. For example, Pakistan will
have to act resolutely against all terror
camps and also address the issues of good
unneighborly relations. This is what India
keeps on insisting on Pakistan to do so as an
important condition to break the Indo-Pak
stalemate. For instance, in the list of 20
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most-wanted fugitives whose extradition
Delhi had sought in 2008, following the
attacks in Mumbai, Pakistan however,
continues to dodge us in this regard without

initiating any action against those
terrorists. Having nurtured the anti-India
groups, successive Governments have

found it hard to handle the outgrown
Frankenstein.

What is important is dharma and not
adharma. Pakistan, instead of giving round-
the-clock security cover to these terrorists
through ISI officials, [vi]’ must crack down
on these religious extremists and fanatics if
at all it wants to survive on the earth
peacefully. The essence of the entire
spiritual works, irrespective of religions
they belong to; revolve around the theme of
Goodness and Fairness. These fanatics kill
the real spirit of Islam which is known for
its peacefulness, love, brotherhood and
charity and makes Pakistan a deadly place
to live in through suicide blasts and
militancy. Pakistan must never mind who is
telling what. What matters is the ultimate
supreme truth which is common leit motif
of all the religions of the world.

If Pakistan is really interested in peace, then
it is imperative that our relationship must be
built upon with these convergences rather
than on divergences which have actually
been responsible for the one step forward
and two steps backward
syndrome. Wherever that good universal
truth exists, Pakistan must take inspirations,
irrespective of its origin, from such
scriptures without dilly-dallying further
setting aside other silly and wily factors like
petty politics, vested interests, fanaticism,
parochialism and illiberalism in the larger
interests of perennial peace of the
humanity. This is the last chance for
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Pakistan to come out from the great
hallucination of the so-called pseudo fear in
which she has been living since 1947 and to
reestablish herself anew as a liberal and
democratic state of the 21% century.

Moral of the story is Once enemity hostility
ended, the ruler should treat honourly the
captives or prisoners of war of the hostile
nation.

He should behave in such a manner that the
people should say he is far better than the
original, native ruler.

His motive or objective is not to suppress
the people but to establish dharma.

While others want to be only the master of
the world, India insisted to be both master
as well as servant to the world. Master to
the bad people and servant to the good
people.
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Abstract

Aeromonas hydrophila is a gram-negative,
motile pathogenic bacterium that primarily
infects freshwater fish, causing septicaecmia
and epizootic ulcerative syndrome (EUS),
with Channa striata (Murrel) being highly
susceptible. This study aimed to confirm the
identity of A. hydrophila isolated from
infected Murrel by detecting specific
virulence genes and comparing their base
pair sizes using Polymerase Chain Reaction
(PCR). Gut and liver isolates were screened
for five virulence genes: aeord (aerolysin),
act (cytotoxic enterotoxin), alt (cytotonic
enterotoxin), enol (enolase), and hlyA
(hemolysin). PCR amplification and gel
electrophoresis revealed the presence of act,
alt, fla, and hly genes, while aeroA was
absent, indicating strain-specific variability.
These results confirm the pathogenic identity
of the isolates and emphasize the value of
molecular diagnostics for early detection and
management of bacterial diseases in
aquaculture. The findings provide crucial
insights for implementing best practices to
prevent A. hydrophila outbreaks and ensure
sustainable Murrel culture.

Keywords: Channa striata, Aeromonas
hydrophila,  virulence  genes, PCR,
freshwater aquaculture

Introduction

Aquaculture was a rapidly growing industry
in India, with an annual growth rate

exceeding 7%. Freshwater aquaculture
accounts for approximately 95% of the
annual 5.77 million tons of aquaculture
production. Induced carp  culture,
polyculture of the three primary Indian carp
species (Catla catla, Labeo rohita, and
Cirrhinus mrigala), and "synthetic carp
culture," which incorporates three exotic
carp species (Hypophthalmichthys molitrix,
Ctenopharyngodon idella, and Cyprinus
carpio), have all contributed to a notable
increase in the production of freshwater
aquaculture. There is now more diversity in
the industry thanks to the addition of carp,
catfish, and small- to medium-sized
guillotine fish. In West Bengal and Andhra
Pradesh, aquaculture was a common way to
produce freshwater fish. A yield of three to
six tons per acre is produced annually by the
system's diversification. The yearly output of
state and private hatcheries produced more
than 40 billion carp fingerlings. Fifteen
million tons of fish will be consumed by
2020, with nine million coming from
freshwater aquaculture. Input, social, and
environmental restrictions on aquaculture in
India must be addressed by technological
development, horizontal and vertical
expansion, and climate change adaptation
and mitigation. (P. Jayashankar, 2018)

Aeromonas hydrophilais a rod-shaped,
Aquatic-type gram-negative bacteria that
can also be found in food, drinking water,
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sewage, and wastewater. It is regarded as a
developing pathogen that causes more
systemic illnesses such necrotising fasciitis,
cholera-like sickness, bacteremia,
meningitis, peritonitis, and haemolytic
uremic  syndrome in  addition to
gastroenteritis and skin infections.Citation*
7 Skin and soft-tissue infections have been
linked to A. hydrophila strains that were
isolated in regions affected by natural
catastrophes like hurricanes and tsunamis.
(Hiransuthikul N et al., 2005) A. hydrophila
is also a well-known fish pathogen that
causes a variety of illnesses, such as red sore
disease in bass and carp, ulcerative
infections including epizootic ulcerative
syndrome in catfish, cod, carp, and goby, and
motile aeromonad septicaemia in carp,
tilapia, perch, catfish, and salmon. (Janda JM
et al.,2010) The pathogenesis of Aeromonas
infection is complex and multifactorial; it
includes O-antigens, capsules,
lipopolysaccharide, the S-layer a single,
polar flagellum expressed constitutively,
lateral inducible flagella, and iron-binding
systems; with regard to extracellular
products it encompasses hemolysins and
enterotoxins, Since A. hydrophila was first
recognized as a significant opportunistic
pathogen for humans, many efforts were
dedicated to find methods for a correct
identification.

The virulence genes aerolysin, hydrolipase,
elastase, lipase, cytotonic enterotoxin (ast),
lateral flagellum (laf), and polar flagellum
(fla), as well as to assess how environmental
factors affect the expression of some of these
genes, their growth in vitro, and their
pathogenicity in vivo. Thirty-five isolates
were screened for the presence of these
virulence genes using the polymerase chain
reaction (PCR). Tests were conducted on six
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isolates with distinct virulence gene profiles
to determine their in vivo pathogenicity and
in vitro growth under varying pH,
temperature, and ammonia conditions.
Aerolysin, lipase, and fla gene expression
were measured by RT-qPCR. The growth of
A. hydrophila was affected by every
environmental component that  was
evaluated, whereas the pathogenicity of the
bacterium was affected by pH and ammonia
concentrations. Bacteria cultivated in higher
ammonia concentrations showed enhanced
expression of the fla gene. Numerous
environmental conditions impact the death
rate determined by Aeromonas, highlighting
the need of controlling it in fish farming to
prevent increased financial losses linked to
outbreaks of bacterial diseases. (Ruan E. F.
Abreu et al.)

The virulence factors of bacterial pathogens
determine their pathogenicity and toxicity.
Aerolysins (aer), cytotoxic enterotoxins
(act, ast), cytotonic enterotoxins (alf), polar
fagella (fa), serine protease (ser, ahp),
elastase (ahyB), enolase (enol), lipase (/ip),
haemolysis  (hlyA),  DNases  (exu),
glycerophospholipid cholesterol
acyltransferase (gcaT), and type III secretion
system (asclV) are among the virulence
factors in A. hydrophila that are important in
bacterial pathogenesis. (Nawaz et al. 2010).

Andhra Pradesh, with its 0.8 million hectares
of inland water bodies generating 1.24 MT
yearly, is the second largest region in the
nation for fish farming. A variety of aquatic
animals is consumed by Murrels, who are
predators. But the elevated their strong
market worth, high demand, and ability to
endure bad weather make them viable
aquaculture candidate species. Technology
and culture are typical for the striped Murrel.
In India, the demand for and market value of
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Murrel are very high. When cultivated with
the greatest care, it offers enormous promise
for Murrel culture in freshwater environment
and management practises. Due to their
flavor, lack of intramuscular spines, and
therapeutic significance, Murrels are a
special class of air-breathing fish that are
highly valued as food fish. (Haniffa et al.,
2004). Because they breathe air, Murrels are
able to survive in oxygen-depleted aquatic
environments; thus, they are appropriate for
profitable  culture  under  superficial
frameworks. To the extent that the head
allows called snakeheads because their
appearance mimics that of snakes.
Approximately In the global context, 28-30
Channa species have been documented; 8—
10 of these species is found in India. These
fish are members of the Channidae family
and another order, Perciformes. There are
now 51 snakehead species that have been
identified by science. The most significant
species of snakehead fish cultivated in India
include C. punctatus, C. striatus, and C.
marulius, among others. Although they are
farmed for food in Thailand, the Philippines,
Vietnam, Taiwan, and Cambodia,
snakeheads are native to Asia and Africa.
Even so, there is little knowledge of the
Snakeheads' traditional practices in India,
which limits their culture.

Since its natural habitat in the bottom parts
of marshy waters, where the bacterial
population is often 10-20 times higher than
in the water column (Lewis and Bender,
1961), it may be more vulnerable to infection
that occurs during culturing. Additionally, C.
striata is acknowledged as one of the most
species that are susceptible to developing
epizootic  ulcerative syndrome (EUS)
fatalities and severe ulcerations (Allah
Dad Talpur et al., 2014). It is believed that
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the microbe Aeromonas hydrophila has a
scientific and commercial due to its fish-
pathogenic properties, it is of interest (Austin
et al., 1998). An infection with A. hydrophila
can result in extremely high death rates
among the aquatic creatures.

The current study was conducted to isolate
and verify Aeromonas hydrophila as the
bacterial pathogen responsible for infections
in Channa striata by targeting virulence-
associated genes through Polymerase Chain
Reaction (PCR) analysis. With the rising
occurrence of A.  hydrophila-related
infections in freshwater aquaculture and its
effects on economically significant species
like Murrel, the research sought to identify
toxic gene patterns that indicate the
pathogenic potential of the isolates. Specific
virulence genes, such as aerd (aerolysin),
act (cytotoxic enterotoxin), alt (cytotonic
enterotoxin), enol (enolase), and hly4
(hemolysin), were chosen for molecular
detection to confirm bacterial identity and
pathogenicity. The results of this study offer
molecular evidence that supports the
involvement of A. hydrophila in disease
outbreaks among C. striata, thus enhancing

diagnostic precision and disease
management approaches in aquaculture
systems.

Materials and methods

Isolation and Identification

The Infected fishes were transported to the
lab in polythene bags along with fresh water.
After being washed in Distilled water, the
live fish were transferred to the plastic tray.
Using forceps and scissors, samples of the
fish's liver, kidney, and gills were extracted,
and they were then broken up in a petri dish
with trypticase-soy broth added for
enrichment (Nawaz et al. 2010). The culture
was streaked onto Aeromonas selective agar
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(Hi media, India) after enrichment, and it
was then incubated for 12 to 18 hours at 35
°C. After determining the colony and
bacterial morphology, the presumed
of round, reddish-colored,
transparent to slightly opalescent bacteria
were chosen and re-isolated three times for
purity (M 1890, Hi medium). Additionally, in
accordance with Bergey's Manual of
Determinative Bacteriology (Holt et al.
1994), the isolates were examined for
motility, oxidase, catalase, Voges-Proskauer

colonies

(VP), indole production, citrate utilisation,
glucose fermentation, H2S production,
urease production, arginine dihydrolase,
lysine decarboxylase,
decarboxylase, arabinose
inositol  fermentation,
fermentation.
Pathogen
Polymerase
(PCR)

A dependable accurate
laboratory test for identifying
pathogens, or organisms that cause
disease, in a range of samples is the
polymerase chain reaction (PCR)
with broad spectrum of uses, such
as antimicrobial resistance

ornithine
fermentation,
and  mannitol

Detection
Chain

using
Reaction

and

profiling, early biothreat agent
detection, and surveillance.
Molecular identification of virulence
genes

A total of 2 isolates were screened for 5
potential virulence genes, namely aerd
coding for aerolysins, act coding for
cytotoxic enterotoxins, al/t coding for
cytotonic enterotoxins, enol coding for
enolase, hlyA coding for hemolysin using
PCR. The PCR reaction mixture of 10uL
consisted of 8uL of Master Mix 1 pL of
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specific primers (forward and reverse
primer), 2 pL of DNA template, and 2.7 uLL
of nuclease-free water. The primers used for
target gene amplification, amplicon size, and
annealing temperatures are shown in Table
1. The PCR amplification of virulence genes
was carried out in CFX96™ Real- Time
system, which consisted of an initial
denaturation at 94 °C for 3 min, followed by
35 cycles of denaturation at 94 °C for 45s,
annealing for 45s (Table 1), extension at 72
°C for 1 min, and a final extension at 72 °C
for 5 min. The PCR products run on 2%
agarose (70 volts for 40 min) in an
electrophoresis unit were captured digitally
using a gel system/  gel
documentation.

image

DNA Extraction

1.Take 2ulL Eppendorf tube add small
amount or loop full of culture from plate
and add 200 pL of DEPC (Nucleus free
water).

2.Then tubes are kept in dry bath for 95 °C
for 10min.

3.After dry bath, centrifuge for 10,000 rpm
for 10min.

4.Collect 100 pL of supernatant carefully
and put in new Eppendorf tube.

Master mix preparation

Here, we use AMPLICON
Master mix (Master mix contain
Taq DNA polymerase, buffer and

mgclz)

Master mix for 1% reaction,
Master mix -5.5ul
Forward primer -04uL
Reverse primer -04puL
Nucleus free water -2.7ulL
Template DNA -2puL

We have 3 samples and positive and
negative control, so totally 5
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reactions.

Master mix
-55uL x5=275uL
Forward primer

-04puL x5=1.0 uL
Reverse primer

-04puL x5=1.0 uL
Nucleus free water

-2.7uL x5=13.5uL
Note: In master mix preparation,
we add 1* nucleus free water, then
add master mix & primer.
Like this we have to prepare 4 sets
Master mix & sample loading:
Take 20 PCR tubes labelled with
respective names then add 8 puL of
Master mix and add 2 pL. of DNA
template in each PCR tubes.
Take 2 PCR tubes for (+) ve and (-)
ve control then add 8 puL of Master
mix into both tubes then add 2 puL
of known DNA extract into (+) ve
control and add 2 pL of nuclease
free water into (-) ve control tube.
Then vortex all the PCR tubes.
All the PCR tubes were kept in
Thermocycler.
Condition for thermocycler

aerd, alt, enol & hiyA4 - 34 Cycle

Steps Temperature Duration
Initial 94°C Smin

denaturation
Denaturation 94°C 45sec
Annealing 58°C 45sec
Extension 72°C Imin
Final extension 72°C Smin
GEL preparation

Measured 3g agarose powder and it
was diluted with 200ml of 10X
TAE buffer

It was heated with oven until it
become transparent
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Then added 3 pL of EtBr into gel
solution

Fixed the gel comb into gel cassette
before we adding gel solution

And gel solution was poured into
gel cassette

Leave it for solidification at 45mins

GEL electrophoresis

e After solidification, carefully removed
comb from the gel for well creation of
well.

e Then the gel was taken from the gel caster
and then it was placed on the gel
electrophoresis unit.

e And the gel was immersed with TAE
buffer.

e Add 5 pL of DNA ladder into first well,
then add 6 uL of PCR samples, then add 4
pL of negative and positive control, again
lastly added 5 pL of DNA ladder.

e Then set the voltage at 80-85V, time at
45min and run the gel electrophoresis unit.

GEL documentation

The gel was placed on the UV

transilluminator under UV light and the

DNA band was visualized on the gel

documentation system.

Results

PCR amplification of specific virulence

genes in Aeromonas hydrophila isolates

obtained from infected Channa striata
produced clear bands that matched the

anticipated base pair sizes (Figure 1).

Among the isolates examined, the genes act

(cytotoxic  enterotoxin, 300 bp), alt

(cytotonic enterotoxin, 500 bp), fla (polar

flagellum, 600 bp), and A/y (hemolysin, 600

bp) were identified, confirming the existence

of important pathogenic factors. Notably, the
aerA (aerolysin) gene was not found in either
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the gut or liver isolates, indicating variability
that is specific to the strain.
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Figure 1. Gel documented Toxic gene base pair confirmation of isolated bacteria

S.No | Isolate/ Sample Isolate/ Name of the Product Size (bp) | Presence/ absence
Sample gene for both isolates

1. Al isolate from | A2 isolate from aero A Negative Absence
Gut liver

2. Al isolate from | A2 isolate from Act 300 Presence
Gut liver

3. Al isolate from | A2 isolate from Alt 500 Presence
Gut liver

4, Al isolate from | A2 isolate from Fla 600 Presence
Gut liver

5. Al isolate from | A2 isolate from Hly 600 Presence
Gut liver

Based on the base pair comparison of the
virulence genes alt, act, hly, and fla, gel
electrophoresis revealed distinct bands
corresponding to each amplified gene, as
visualized using a gel documentation system
(Figure 1). These results confirm that the
isolates obtained from infected Channa
striata harbor multiple virulence genes,
thereby validating their identification as
Aeromonas hydrophila. Further biochemical
characterization will provide additional
confirmation and a comprehensive profile of
the pathogen.

Discussion

In this study, Aeromonas hydrophila was
successfully isolated and identified from

diseased samples of Channa striata using
both biochemical and molecular techniques.
The amplification of specific virulence genes
through PCR confirmed the pathogenic
nature of the isolates. The detection of act,
alt, fla, and hly genes in isolates from both
the gut and liver strongly indicates their
involvement in bacterial virulence and
infection of the host. The identification of
cytotoxic enterotoxin (act) and cytotonic
enterotoxin  (alt) genes suggests the
enteropathogenic ~ character  of  this
bacterium, while fla and hly genes are
associated with motility and haemolytic
activity, respectively. The lack of the aero4
gene in the isolate’s points to potential
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strain-specific differences among
populations of A. hydrophila, as noted in
previous research (Nawaz et al., 2010; Abreu
et al., 2016).

The expression of various virulence genes
illustrates the complex pathogenicity of A.
hydrophila, influenced by environmental
factors such as temperature, pH, and
ammonia levels within aquaculture settings.
Similar observations have been made by
Ruan E.F. Abreu et al., who showed that
environmental conditions can modulate
virulence gene expression and increase
bacterial infectivity. The high prevalence of
enterotoxin and hemolysin genes found in
this study underscores the adaptability of A.
hydrophila to freshwater ecosystems. This
highlights the necessity for ongoing
surveillance of bacterial pathogens in
aquaculture to avert disease outbreaks and
mitigate economic impacts.

Moreover, the molecular
methodology employed in this research,
particularly the use of PCR for profiling
virulence genes, offers a dependable and
swift means to confirm A. hydrophila. This
molecular  identification = method is
preferable over traditional biochemical
techniques, which may struggle to
differentiate closely related Aeromonas
species. Consequently, the results emphasize
the vital role of incorporating molecular
diagnostics into pathogen surveillance
programs within aquaculture to safeguard
fish health and promote sustainable
production.
Conclusion
This  investigation  confirmed  that
Aeromonas hydrophila is the pathogenic
bacterium isolated from infected Channa
striata by using PCR analysis to target
virulence genes. The amplification of act,
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alt, fla, and hly genes established the
pathogenic characteristics of the isolates,
while the absence of aerod signifies genetic
variation among A. hydrophila strains. The
findings affirm the effectiveness of
molecular methods for accurate pathogen
identification and  underline their
significance for timely diagnosis and disease
management in aquaculture. Overall, this
study provides important molecular insights
into A. hydrophila infections in Murrel fish
and lays the groundwork for the
development of effective management and
preventive measures in freshwater fish
farming.
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Abstract

India an emerging economy, unfolds
responsiveness propagating a
developmental aspiration. The nation has
assertively reverberated responsiveness to
Climate change issues with thrust on
sustenance and equanimity. It addresses the
dual frontiers, strengthening internally and
contributing globally. In its developmental
stride it has not forsaken the mother Earth,
and this garners international repute for the
India, as a nation. The study adjudges the
environmental, economic and social
significance and impact of the GOBAR-
Dhan scheme in the country India through
an effective Nation Branding mechanism. It
elaborates on the essence of Nation
Branding in popularizing the GOBAR-
Dhan’s reach within the country, as a
remarkable display of a greener initiative.
It’s an innovation that’s unique, which in an
equation subtracts waste from the
environment and on the other side adds
sustainability into people’s lives. A
statistical enquiry employing correlation
and regression methods of analysis had
been conducted to test the objectives. The
parameters chosen for the study are GDP,
Rural Income, CBG plants and
Environmental Performance Index (EPI).
An important finding emerges as a
realisation; that’s duty upon every

individual forming part of this eco-system.
This realisation is necessitated as it gives
distinguishable repute to the nation and
pacifies exaggerations of pessimism going
forward. The underlying intent is to shape
the understanding of the ‘Nation Branding’
and its untapped power to drive growth both
economically and environmentally.

Keywords: Circular economy, Developed
economy, GOBAR-Dhan scheme, Nation
Branding, Sustainability.

Introduction:

India is an emerging economy has travelled
far to become self-reliant by all means.
Self-reliance is that power-connotation of
the independent India which shall enlighten
its path to development. There are
numerous frontiers to this aspirational
account. A strive to automation and
progressive technology cost an
environmental depletion, draining energy
savings in a continuous fashion. As these
challenges continue to obscure the ultimate
destination; but calculated propositions can
overcome tide with time. Government and
budding talent in our country have been
working in unison to direct the flow of
development causing least externalities
(Aronczyk, 2024). Determination of the
right approach is crucial for the successful
implementation of the national endeavours.
Agile and lean methodologies work on the
similar principle and have wider application
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across domains (Holmes & White, 2024).
While India is doing its bit, an
acknowledgement of the profound impact
across the borders is a great deal in disguise.
Sustainability and Climate change crisis
have an extended reality beyond our
existence as will have a long-term impact
on the generations to come.

Risk-reward ascertainment helps in
decision-making; lean  manufacturing
techniques direct the process flow and
implementation with agility are all probable
solutions but why has it failed to garner
consensus or is it lacking reach among the
masses? Negotiating tailwinds across the
nation builds confidence indigenously and
sails through a magnificent vision in the
global arena.

Circular Economy Adoption:

This conceptually enriching novelty has
embedded significance. Globally acclaimed
practice which every nation has stalled
subject to emptying of renewable reserves
of resources. There is an economic sharing
infused in the process whereby reduce,
reuse and recycle are the existing norms.
The urge to reconcile the depleted havens
has to be attended to cautiously and with
immediate effect. Usually, things that begin
with an acute crisis, open doors to
innovative solutions (Vinyals-Mirabent et
al., 2025). The paradoxical situation is
hilarious, whereby scarce resource is a
concern but management of excessive
waste is a greater concern. Opportunity
makes both the ends meet and that’s exactly
where, sustainability is indicative of
Circular economy adoption. Circular
economic practices modulate production
process and consumption habits extending
life-cycle of the products. This linearity
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inhibits probable solutions to the existing
problems at multiple fronts. Adoption of
circular economy is both a healthy and an
economic opportunity.

India’s Readiness for Adoption of
Circular Economy:

Government of India has opted for serious
course of action with regard to the
implementation of circular economic
methodologies. The policy implications
have had a proven track record of
environmental conservation to elevated
levels of responsible ordinance and
adherence. National Resource Efficiency
Policy (NREP) and Extended Producer
Responsibility (EPR) are two essential
policy applications of Circular economy.
The former aims to create a model of
production and consumption whereby the
existing materials are reused or refurbished
after repairing or recycling until its last
breath. Efforts are taken to extend the
survival pane of the products. The latter is
dualistic approach to post-consumption
management, proper disposal is advocated
(Maiz-Bar et al., 2025). Key stakeholders
and Government customise the reach and
adaptability to improve its functionality as
the nation prepares for a better tomorrow.

The Gobar-Dhan Scheme:

‘Wealth  from Waste’ a
colloquialism surprisingly offers solution to
detestable levels of degradation. It instils
waste management and reproduces a
reservoir of renewable resource which is
environmentally rewarding. It assists a shift
in habit from frugality to prudence.
GOBAR-Dhan  which  stands  for
Galvanizing Organic Bio-Agro Resource

tropical

Dhan was launched by the Government of
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India in the year 2018 under the Swachh
Bharat Mission. It envisions a cleaner
environment generating livelihood from
conversion of organic waste into valuable
resources like Bio-gas, Bio-CNG and
organic manure. Aspects of benefit that are
derivatives of the GOBAR-Dhan scheme
positively impacts the nation. Improved
sanitation post-achievement of the ODF
(Open Defecation) status has led to the
achievement of Healthy living. It has had a
significant economic impact; promoting
entrepreneurship and increased income
levels.

Successful Implementation of Gobar-
Dhan Scheme:

Indore, a fast-fashion capital of Madhya
Pradesh is a live embodiment of successful
implementation of the project GOBAR-
Dhan in India. It has installed Bio-CNG
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plant on a large scale, also acclaimed the
status of being one of the largest in Asia.
The plant is known to process reasonable
amount of wet waste on a daily basis. The
Bio-CNG produced from the existing
capacitators fuels public transport and its
by-products sourced as organic manure.
The key-takeaways from the case-study of
Indore are that, such a successful execution
could be facilitated by Public-Private
partnership model. Residents of the city are
the real resource as every individual and
entities have agreeably assisted in waste
segregation right at its source. These factors
contributed to its success (Tahiru et al.,
2024). The state of Haryana follows suit as
it has had an early realisation of the
potential underserved by the economy.

Figure 1: Intra-national Branding Framework

Identity
*Brand Image

Formation *Expected

outcome

4 Value Stream
*Brand Mapping

ePotential value
*Brand *Process Flow

eTalent
eTrade
eInvestment

GOBAR-Dhan

NG \ation Branding

GOBAR-Dhan
environmentally

Scheme  though an

conscious  measure,
exhibits acquaintance across domains. It
borrows standardization from Lean
manufacturing addresses economic
externalities and going forward attributes a

brand for the nation. The study proposes a

Scheme

framework  whereby a  value-stream
mapping of the entire process’s experiences
and perspectives are combined to generate
understanding and awareness on the
GOBAR-Dhan Scheme. The scheme’s
implementation passes through several
stages.
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In the pre-implementation phase, it maps
the process flow of procurement to
production, this strengthens the tenets of
Nation Branding employing talent,
auguring investment and organizing trade
via exports. Embedded attributes of the
scheme mapped unto formation of a nation
brand unfolds scepticism about its
relevance. Relativity lies in the gap that has
obstructed the flow of value of the
GOBAR-Dhan initiatives to various states
of India. The value mapping enables
transmission of emotional and economic
relevance  alongside  building  an
international repute. Simplistically, a
theory on Value Stream Mapping from
operations management helps in technical
understanding and implementing the
GOBAR-Dhan scheme across states. In
order to augur acceptance globally,
acknowledgement and awareness ought to
occur which is possible through Nation
Branding.

Objectives of the Study:

To assess the environmental impact of the
GOBAR-Dhan scheme

To adjudge the economic significance of
the GOBAR-Dhan scheme

To understand the developmental role of
GOBAR-Dhan scheme

To ascertain the importance of Nation
Branding in the GOBAR-Dhan scheme

To establish the aspirational reach of the
scheme through the branding efforts

Research Questions:

e How would an economy assess the
environmental impact of the GOBAR-Dhan
scheme in India?
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e How would an economy assess the

economic impact of the GOBAR-Dhan
scheme in India?

e How would an economy assess the

developmental impact of the GOBAR-
Dhan scheme in India?

e What sort of relevance does Nation
Branding have with the GOBAR-
Dhan scheme?

e Does Nation Branding play an
assistive role in the nation-wide
advocation of the GOBAR-Dhan
scheme?

Review of Literature:

Circular Economy Hustling a Way Out
to Sustenance:

Circular economy is a pervasive
mechanism, that’s gaining attention of
stakeholders of various industries. As the
world has awakened to the reality of climate
change and global warming a pressing need
to adopt sustainable practices has turned out
to be the basic norm (Rancier, 2024).
Beginning from the birth unto the death a
life cycle is run by various processes and
instruments. In order to make this pretty
short to long cycle of life sustainable, habits
and practices ought to undergo a transition.
Cataclysmic events have made it evident
that globe demands a shield against climate
change. A trending feature of the doctrine
that most economies discuss on the
international diasporas 1s the circular
economy. Recent study discussions have
reaffirmed that circular economy is a vital
tool to combat climate change (He & An,
2024). Various efforts and initiatives by the
economy have been seriously undertaken
with this regard. Series of consultations on
designing trade-in programs based on the
principle of Circular Economy have been
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directed towards creating sustainable
economy. Another significant principle in
the realm of applicable circular economy
practices, is a transition from a Linear
Economic (LE) system to circular
economy. The former shared an ideology of
the past take-make-use-dispose while
presently operates on the doctrine of
Reduce, Reuse and Recycle (Gorski &
Badea, 2025).

Absorption of Circular Economic
Practices:

Circular economy principles have found
wider application in significant domains
worldwide. The sectors that have greatly
benefited are the Industrial sector, Logistic
sector, Petroleum industry and Agricultural
sector. While the agricultural sector serves
dual purpose as it used as an input into the
process as a raw material for generation of
renewable  resources and  secondly
streamlines agricultural production hence
promoting the entrepreneurial family

farming (Diaz-Duarte et al., 2024).

The green technology which the major
industrial houses are allocating a larger
amount of investment to has stirred an
industrial revolution globally. The most
absorptive application of circular economy
principles is promoting green logistic, right
from procurement up to the stage of
delivery. This transition can save billions
monetarily, considerably reduces carbon
footprint, reduces waste and achieves full-
capacity utilization at zero-cost to the
environment (Castillo-Diaz et al., 2025).
Even the downstream petroleum industries
have been succinctly moderated by green
logistic and continues to develop pocket-
friendly sustainable solutions.
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Corporate Sustainability the New Norm!

Execution of the Circular economy
practices is not as simple as it appears on
the spreadsheets. Capital Investments,
Technical know-how, Upgradation of the
current faculties, Upskilling of the human
resource and economy’s preparedness are
necessary criteria whose fulfilment is
implicit on the propagators. As these
practices are capital intensive, large
impetus is placed on the achievement of
Corporate Sustainability (Jiménez-
Martinez & Dolea, 2024). Experimenting
with methods of Circular economy in the
fields of Business management and
Accounting are being conducted to attain
Corporate sustainability. A few
organisations are keen on achieving the
Triple Bottom Line (TBL) that works on the
principle of three P’s (People, Planet and
Profit). Any sustainable initiative should
address people’s needs, safeguard the
planet as a home to vary many species and
have a profitable orientation (Magalhaes et
al., 2024). Corporate Sustainability bestows
economic strength and socio-
acknowledgement among the masses.

Country-Specific  Challenges Vying
Adoption of a Circular Economy:

Spain was first to recognise the conversion
potential of agricultural waste into a
renewable resource. It dealt with the
perception challenge to effectively initiate a
transition from conventional practices.
Ghana, Tamale is another region who had
an early realisation and had taken effective
measures for the implementation of the
Circular Economy practices. Poland and
Portugal’s approach to building a Circular
economy had a different perspective
(Starzyk et al., 2024). They promoted the
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use of renewable material “Wood’ for the
construction of single-family house. This is
environmentally and economically
benefitting. Another developed economy’s
approach, whereby upcycling experiments
were conducted for treating food by-
products for human consumption. It was
seen to mitigate the effects of climate
change and noticeable results were
honoured by the citizens of Canada who
had a significant
undertaking this experiment.

contribution in

Research Gap:

Nation branding a renowned marketing
approach that interested every nation in its
introductory years. The evolvement of
literature around nation branding and its
extensive application has awestruck a lot of
countries. A branding exercise that was
merely considered a marketing
phenomenon had the potency to turn around
political tables, motivate an economic
development and resonate solidarity and
robustness across the borders (El-Dabt et
al., 2025). The gap identified by the study
adds to its advantages a newer application.
Generalization about Nation Branding was
that it is a tool for creating an identity to
build global recognition, or rather a
powerful medium for gaining conformity to
an identity from their very own
countrymen. What was unrealised until
then was that it is a bearer of unity and
mirrors  solidarity. Therefore, Nation
Branding internally sets in acceptance over
a nation’s identity and progressively
upgrades distributing coherence along with
its stakeholders (citizens) graduating
succinctly.

GOBAR-Dhan scheme was one such
endeavour; journeying from awareness to
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accomplishment. The study captivates
assertively, that Nation Branding can do it
all! While the scheme has a pre-stated
game-plan; its  positioning in the
architectural grandeur of Nation Branding
can be immensely rewarding. The study has
tried to address this gap by making ends
meet, such as the GOBAR-Dhan’s
advantageous  stance  with  Nation
Branding’s faming network, unboxing
national motive encompassing the Global
truth, soon to be a shared notion in the years
to come.

Research Methodology:

Qualitative Aspects of the Study:
Qualitative aspects of the of GOBAR-Dhan
Scheme bears an aromatic significance as it
taps the intangible cues. It reminds of the
nutritive Indian soil which nourishes and
nurtures lives. These abstractions share
eulogy with Nation Branding tenets. While
the scheme fulfils its pre-emptive
objectives and reverberates expected
outcome subtle associations take form. The
associations are perceptions of the
prospective audiences that look up to these
measures as revolutionary ordeals, that’s
builds an identity from deeper imaginations
to craft an image. When identity blends
with an image it forms a Nation brand.
Nation Branding accelerates the entire
journey from Brand formation unto
successful implementation mapping hidden
treasures bearing resource reservoirs. The
study epistemologically graduates every
construct assessing them on conceptual
grounds to derive relevance amidst the
pressing need to tackle the climate change
Crisis.
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Data Collection:

In order to assess the developmental role of
the Gobar-Dhan scheme introduced by the
of India,
international performance indexes were
analysed. Nation Branding as a marketing
medium, possesses persuasive potentialities
which can facilitate successful
implementation of the GOBAR-Dhan
scheme to generate expected outcome that
emanates from the Nation Branding tenets
and

Government national and

with a  nations’
developmental goals. A
purposive method of sampling was chosen
to employ various indicators to testify the
objective of the study. The Environmental

Performance Index (EPI) shall assess the

coincides
non-random

positive and negative impact on the
environment, the number of profitable CBG
plants set up were measured alongside the
rural income of people in the state of
Madhya Pradesh where the scheme had
been widely implemented was also

Graphical Illustration:
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considered as an essential part of analysis.
The GDP of the nation was set up in the
study as an indicator of economic health of
the country and measures the contribution
of the tenets of nation branding.

Methods:

Quantitative approach adopted by the study
summarizes two important aspects of the
study.  Foremostly, the
parameters has qualified
representations over a longitudinal range

economic
chosen

making it an observational study. Secondly,
gaining cognizance of the
relationships between the parameters was
achieved through a Correlational Analysis.
Therefore, the study employed a Quasi-

existing

Correlational method of analysis and
regressed it further to determine the extent

of dependence between the factor of

analysis. The study formulates
conceptually, drawing conclusions
empirically.

Figure 2: Graphical representation of relationship between Environmental
Performance Index and GDP

Environmental Performance Index depicting the environmental impact of
GOBAR-Dhan Scheme on the GDP
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Fig. 2: depicts how Environmental Performance Index improved post implementation of
the scheme which in turn shows a positive impact on the GDP of the nation.
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Interpretation: It can be seen that as the year on year (GOBAR-Dhan was launched
Environmental Performance Index rank in April 2018).
improves, it also shows an increase in GDP
Figure 3: Graphical representation of number of CBG Plants set up in India and its
contribution to GDP of the nation

Increase in CBG (Compressed Bio-Gas) plants depicting the
developmental impact of GOBAR-Dhan Scheme on the GDP of the

nation
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Fig. 3: depicts how an increase in the number of CBG plants across the state, post
implementation of the scheme had a positive impact on the GDP of the nation.
Interpretation: It can be seen that as the

number of CBG Plants installed in India

increased, GDP also shows an increasing

trend coincidentally.

Figure 4: Graphical representation of Rural Per Capita Income and its contribution to the GDP of the nation

Economic significance of the GOBAR-Dhan Scheme due to an increase
in Rural Per Capita Income in the state of Madhya Pradesh
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(Kindly click on the data labels to know the GDP and rural income for the respective years)

Fig. 4: depicts the increasing rural per capita income contributing significantly to the
GDP of the nation.
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Interpretation: It is evident from the
above chart that as the rural
increased post the installation of the CBG
plants year on year in the state of Madhya
Pradesh respectively, similarly the GDP of
the nation also showed an increasing trend.

income

Hypothesis

HI1: There is a significant association
between the EP Index and the GDP of the
nation

H2: There a significant association between
the number CBG Plants installed with
regard to the GOBAR-Dhan scheme and
the GDP of the nation

H3: There a significant association between
the Rural Income of the farmers in the state
of Madhya Pradesh and the GDP of the
nation

Data Analysis:
Correlational Analysis:

A correlational analysis was conducted
between the various performance indicators
assess in the study. The study showed a
positive correlation between the (i)
Environmental Performance Index (EPI)
and GDP of the nation (R = 0.90855), (ii)
Rural Income of the householders in the
state of Madhya Pradesh and GDP of the
nation (R = 0.82868), (ii1)) Number of CBG
plants set up in India and its contribution to
the GDP of the nation (R = 0.88175). Each
of these indicators of performance showed
an increasing trend and GDP of the nation
correspondingly increased showing a
positive correlation.
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Regression Analysis:

HI: There is a significant association
between the EP Index and the GDP of the
nation

Table 1: showing results from Regression

Analysis of GDP and EPI
Results from Regression Analysis

f-value 14.1892
Standard Error 5.16E-03
t-Statisitic 3.766859
P-value 0.03274
Equation GDP =-0.0403 + 0.01943 EPI Rank
Interpretation:

The results obtained from the regression
analysis between Environmental
Performance Index (EPI) and the GDP of
the nation had shown a positive correlation.
A higher f-value=14.1892 indicates that
model is a better fit for data and a low
standard error confirms the robustness of
the model. In simple terms, a larger the t-
statistic and the smaller the p-value, gathers
evidence against the null hypothesis,
supporting the conclusion that the
independent variable (EPI) has a significant
impact on the dependent variable (GDP).
The regression equation explains the extent
to which the GDP is impacted by the EPI
and assess’ the environmental impact of the
Gobar-Dhan scheme.

H2: There a significant association
between the number CBG Plants installed
with regard to the GOBAR-Dhan scheme
and the GDP of the nation
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Table 2: showing results from Regression
Analysis of GDP and Increasing number
of CBG Plants in the Country
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Table 3: showing results from Regression
Analysis of GDP and Rural per Capita

Results from Regression Analysis
f-value 20.9651
Standard Error 2.25E-03
t-Statisitic 457877
P-value 0.00378
Equation GDP =2.71905 + 0.0102942 CBG Plants
Interpretation:

The results obtained from the regression
analysis between increasing number of
CBG plants set up in India and the GDP of
the nation had shown a positive correlation.
A higher f-value = 20.9651 indicates that
model is a better fit for data and a low
standard error confirms the robustness of
the model. In simple terms, a larger the t-
statistic and the smaller the p-value, gathers
evidence against the null hypothesis,
supporting the conclusion that the
independent variable (Number of CBG
Plants) has a significant impact on the
dependent variable (GDP). The regression
equation explains the extent to which the
GDP is impacted by the increasing number
of functional CBG-plant set ups and assess’
the developmental impact of the Gobar-
Dhan scheme.

H3: There a significant association
between the Rural Income of the farmers
in the state of Madhya Pradesh and the
GDP of the nation.

Income

Results from Regression Analysis
f-value 6.57603
Standard Error 2.98E-06
t-Statisitic 2.56437
P-value 0.0829
Equation GDP =2.49 + 7.651E-06 Rural Income
Interpretation:

The results obtained from the regression
analysis between Rural Income of the
householders in the state of Madhya
Pradesh and the GDP of the nation had
shown a positive correlation. A higher f-
value = 6.57603 indicates that model is a
better fit for data and a low standard error
confirms the robustness of the model. In
simple terms, a larger the t-statistic and the
smaller the p-value, gathers evidence
against the null hypothesis, supporting the
conclusion that the independent variable
(Rural Income) has a significant impact on
the dependent variable (GDP). The
regression equation explains the extent to
which the GDP is impacted by the increase
in rural income and assess’ the economic
impact of the Gobar-Dhan scheme.

Findings:

e Gobar-Dhan Scheme’s expanse in the
state of Madhya Pradesh was measured
using the Environmental Performance
Index (EPI). The index was measured
against the Compressed Bio-Gas plants
installed in the state of Madhya Pradesh
post the introduction of the GOBAR-Dhan
scheme. Primary environmental analysis
reveals that installation of CBG plants
have negligible effects on EPI and renders
it effect in isolation unmeasured.
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e Economic significance of GOBAR-
Dhan scheme has shown some sort of
relation between the rural income and
GDP of the nation. This hints at an
entrepreneurial culture that would boosts
employment levels and appraise the
existing levels of income. Such conscious
initiatives ought to be encouraged in the
rural set up and should be the norm of an
agrarian economy that is on its path of
progression.

e The developmental significance of the
scheme had shown an indirect impact on
the GDP of the nation. This GDP in turn
influences the EPI index and strengthens
the nation’s position in the global arena.

e A responsible measure in the interests of
the environment has several dimensions
whose consideration at the national and
international levels should be thoroughly
examined to derive at a decision for the
masses.

o Finally, Nation Branding plays a crucial
role in economical, developmental and
environmental application of such
initiatives.

Discussion:

Nation Branding spreads the word of
caution (environmental), pacifies
visualization of a better tomorrow
(economic), communicates a nation’s
ideologies with ease (developmental) and
renouncing (repute which a nation deserves
globally) existing perceptions about a
country with retrospective effect. A nation
that builds a brand is believed to have
achieved something remarkable, therefore
afloat optimism about the nation. Countries
with powerful brand are usually ranked
high on attractiveness, whether it is a
unique holiday destination, products
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coming from that particular country or it
being people’s preferred destination for
higher education or a dream job or the
growth potential of the economy making it
investor-friendly. Everything in place is
performative and apt positioning it
informative. It is commendable that Gobar-
Dhan is righteously performative which
needs to be channelised in the right
direction so that it can be rewardingly
informative.

Policy Implications:

GOBAR-Dhan
environmentally soothing and
economically rewarding. Nation Branding
serves dual purpose: i) builds an identity ii)
generates responsiveness. A nation acting
responsibly to conserve the environment is
immensely rewarded in the long term. A
goodwill builds an identity that serves

scheme can be

generations, benefitting both economically
and environmentally. Its economic benefits
are mirrored through the tenets of nation
branding. A powerful brand attracts
investment, trade and talent of an expected
calibre into the country. Talent attraction
and retention are the underlying objectives
of a Nation Branding campaign per se.
Investment and Trade are shared outcomes
of a successful nation branding campaign.
A nation’s preparedness and fundamental
awareness of the policy initiations are
essential for a robust nation branding.

Limitations & Scope for Future
Research:

Certain limitations of the study were with
regard to the data set used for the analysis.
Post the implementation of the scheme, it
had been just few years that have passed by
and does not necessarily guarantee its long-
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term success. This provides room for future
whereby the
performance and its impact on various other
economic indicators could be examined.

research scheme’s

Moreover, this study found no conclusive
evidence regarding the relationship
between the scheme (GOBAR-Dhan) and
the Global environmental index (EPI). An
impactful relationship could be awaited in
the years to come, as it would be a powerful
validation of the Gobar-Dhan initiative. If
the scheme sails further, it should
apparently address the Climate change
crisis at the international levels and carve-
out a proven plan of sustenance.

Conclusion:

GOBAR-Dhan scheme enriches the rural
households with fertile soil, waste
reduction and utilization. The automation
of certain process due to the in-house
generation of bio-gas from organic waste
facilitates quality-living. The
environmental benevolence should not be
exhausted to the extent of extinction. While
an investment in the GOBAR-Dhan scheme
is an additional source, parallel measures to
save the environment should be taken.
Wealth creation is the result of savings and
investments opting out of frugality and
counting on discretionary. Resource is a
sort of wealth which needs to be created and
built over the time and gift every
generational decade if not the best at least a
better place.

Nation Branding evokes a sense of
‘Nationalism’ and advocates to the world
about its environmental responsiveness.
This is not a populist manifesto, but an
identity, that if communicated, crafts an
image for the nation. This builds
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recognition and reliability among the global
audience.
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Abstract

In India, regional migrant workforces
encounter many challenges at diverse
stages, especially in areas such as Tamil
Nadu’s Chennai District. These problems
include  disparities, redundancy, a
deficiency of skills, and provincial
differences. This approach is empirical in
nature based on both primary and
secondary data. The primary data was
collected using an interview schedule
prepared as per the objectives of the study.
The secondary data was collected from
government websites and magazines. The
population is unknown and hence the
researcher has adopted a snow-ball
sampling method for drawing samples from
the total population. The sample size is
seventy from the selected study area
Chennai district. The percentage analysis
was used for computing average results of
the collected data for tabulation. A
noteworthy 41.4% (29 out of 70) of those
surveyed worked in the construction
industry, which is a major portion of the
migrant workers. It is suggested that the
Migrant workers have to learn the regional
language of the place where they are
migrated for their employment. As per this
study migrant workers in Chennai are
facing lack of facilities rather than social
challenges.

Keywords: Primary data, Snow-ball
Sampling, Average, empirical,
construction industry, lack of facilities.
Introduction

It is estimated that 120 million Indians
migrate seasonally each year from rural to
urban areas in order to work (CMIE, 2020).
The  population,  which  includes
construction workers, daily wage workers,
self-employed people, and those living on
the minimum wage, is wealthy and situated
at the nexus of residential, social, and
occupational vulnerability. The World
Bank (2019b) reports that between 1991
and 2019, the proportion of employment in
agriculture to total employment fell from
63% to 43%. This labour Migration is
increasing from farming to industrial and
service sectors like construction and other
casual work in urban areas. The Census of
India (2011) states that the primary cause of
migration to urban areas is rural distress.
Urban migration has been fuelled by the
loss of millions of livelihoods in agriculture
and related fields, especially among Dalit,
tribal, and other backward workers. The
majority of distressed migrant workers
have moved to cities in search of better jobs
that will raise their incomes and improve
their quality of life.

According to Bustamante (2011), those
migrants are at risk as human rights
subjects. The same individual who migrates
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has greater material and human resources at
his disposal for self-defense. Tamil Nadu
(TN) is one of the primary destination states
for over a million migrant workers from
other states, many of whom are unskilled,
low-wage labourers. These migrants have
significantly boosted the economies of both
the states and the source states.

10.2 lakh migrant workers from West
Bengal, Uttar Pradesh, Bihar, Jharkhand,
Odisha, and the northeastern region were
employed in Tamil Nadu in 2015-16,
according to an initial survey. However, the
number was 34.87 lakh according to a Press
Information Bureau (PIB) statistical survey
on migrant workers that was released in
April of last year. The rapid growth of the
manufacturing and service sectors created a
huge demand for workers in a wide range
of activities. Both construction and small
and medium-sized manufacturing
businesses were suffering from a severe
labour shortage. By this time, migrant
workers from the east and northeast of the
country started flooding into a number of
industries. The entire manufacturing and
service sectors of the Chennai hub are
increasingly dependent on migrant labour.
According to the Economic Survey (2017),
a significant number of migrants from
Hindi-speaking states like Uttar Pradesh,
Bihar, Madhya Pradesh, Orissa, and
Jharkhand in the northeastern states were
drawn to states like Delhi, Maharashtra,
Tamil Nadu, Kerala, Karnataka, Andhra
Pradesh, and Gujarat. Tamil Nadu and
Kerala have seen increases in internal
migration rates, which is indicative of the
southern states' increasing influence on
India's migration patterns (Government of
India, 2017). The southern states have
significantly more economic development,
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employment opportunities, and daily wages
(Reja and Das, 2018).

The Economic Survey (2016—17) states that
opportunities for survival are difficult.
Anxious migrant workers must adjust to
new languages, cultures, ethnic groups,
climates, dietary customs, and workplace
cultures. They have become isolated,
alienated, and vulnerable as a result of these
negative factors. Language barriers,
exclusion, xenophobia, health risks,
accidents and fatalities, gender
discrimination and violence, exploitation,
discrimination and non-payment of wages,
human trafficking, and bonded labour in
Tamil Nadu are just a few of the rights
violations that distressed labour migrants in
India are susceptible to, according to the
Labour and Migration Unit's findings.
There are numerous manufacturing
facilities, small-scale businesses, and large
and medium-sized factories. The state is
home to over 40,000 industrial facilities.
Both skilled and unskilled labor are in high
demand across various units. Chennai,
Thiruvallure, Chengalpattu, Coimbatore,
Tirupur, Salem, and Erode districts are
home to these units. Due to the high
demand for unskilled and semiskilled
labour, migrant workers from North India
began to pour into these Tamil Nadu
districts. Tamil workers are insufficient to
perform these tasks and support the state
economy. Given the aforementioned
information, the researcher has considered
the socioeconomic difficulties that migrant
workers encounter as well as their working
conditions in Chennai for this study.
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Research Gap

The nature of this study is descriptive. For
this study, both primary and secondary data
would be gathered. A well-structured
interview schedule was used to gather
primary data, and state government
documents, the Economic Survey, the
Reserve Bank of India, the Planning
Commission of India, the Government of
India, the Ministries of Labour and Social
Welfare, and the Constitution of India were
used to gather secondary data. Seventy is
the sample size. The snow-ball sampling
method is used to select a sample from the
entire population because the population is
unknown. The reliability of the variables
chosen for the study is examined using
Cronbach's alpha test. The Tamil Nadu
district of Chennai serves as the study area.
The Chennai district's north and south were
used to choose the sample respondents.

Research Objectives

The objectives of the study are:

1. To know the socio-economic status of

the migrant workers in Chennai.

2. To study the socio-economic

challenges faced by the Migrant workers

in Chennai.

3. To investigate the working conditions

of the migrant workers in Chennai.

4. To offer valuable suggestions to
enhance the standard of living of the
migrant workers in Chennai.

Methodology

The nature of this study is descriptive. For
this study, both primary and secondary data
would be gathered. Seventy is the sample
size. The snow-ball sampling method is
used to select a sample from the entire
population because the population is
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unknown. The reliability of the variables
chosen for the study is examined using
Cronbach's alpha test. A well-structured
interview schedule was used to gather
primary data, and state government
documents, the Economic Survey, the
Reserve Bank of India, the Planning
Commission of India, the Government of
India, the Ministries of Labour and Social
Welfare, and the Constitution of India were
used to gather secondary data. The Tamil
Nadu district of Chennai serves as the study
area. The Chennai district's north and south
were used to choose the sample
respondents.

Results

According to this data, 32 out of 35 labour
marriages are child marriages (45.7%), 21
out of 30 labour marriages are lawful
marriages, and 17 out of 24.3% are not
aware of either child marriage or marriage
at legal age. There were 14 regional labour
migrants, with a 20% share. Two children,
48 of whom had three children (68.6%),
and 8 of whom had more than three children
(11.4%). Of those charted, 14.3% said their
children did not receive any recognized
education. 52.9% of respondents selected
"Primary Education," representing
substantial ~ access at this level.
Furthermore, 31.4% of the Children of the
respondents crossed secondary level
education.

Just 1.4% of the kids of the migrant
workers had earned a "Diploma,” which
shows their empowerment in Education.
The educational accomplishment of
children of interstate migrant workers is
shown as per the above data. The fact that
17 out of 70 respondents, or about a quarter
(24.43%)), lived in provisional sheds which
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are not having proper facilities for the daily
routine. The vulnerability of certain
migrants is highlighted by the fact that 12
out of 70 respondents, or 12.9% of the total,
described living in polythene sheet sheds.
Although  the quality of living
environments varied, 62.9% (44 out of 70),
lived in hired accommodations, indicating
their stable living environments. Of those
surveyed, 62.9% (44 out of 70) resided in
buildings, which offered greater comfort
and solidity than sheds.

7.1% of the respondents working at Brick
kiln industries in the study area. A
noteworthy 41.4% (29 out of 70) of those
surveyed worked in the construction
industry, which is a major portion of the
migrant workers. Additionally, 8 out of 70,
or 11.4%, were engaged in road
construction for their employment. Finally,
forty percent (28 out of 70) worked in a
variety of other jobs, such as manufacturing
and agricultural labour. Just two people, or
2.85% of the total, were skilled workers,
while 68 people, or 97.14 percent, were
unskilled interstate migrant workers.

Just 2.9% of respondents report fair wages,
and only 15.7% of respondents, regardless
of gender, receive equitable pay. 95.7%
express health concerns, and 94.1%
acknowledge hazardous working
conditions. 45.7% of bonded labourers are
affected by workplace discrimination,
which affects 76.8% of workers.
Remarkably, 97.1% are ignorant of labour
laws, and 94.3% lack workplace safety. Just
2.9% of respondents have access to
restrooms, and only 1.4% say their living
environments are dignified. The vital need
for all-encompassing interferences to
improve these workers' lives is emphasized
by this data.
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Discussions

The interstate migrant workers from Tamil
Nadu's Chennai District are the subject of
this study. Debt, lack of land,
unemployment, poverty, and poor irrigation
were major causes of migration. They
worked in a variety of industries, including
road construction and maintenance,
frequently in dangerous settings that
resulted in health problems because of
stress, poor sanitation, heavy workloads,
and environmental factors. Migrant
workers have lived in provisional sheds,
tents and rented houses. However, the
major portion of the migrant workers are
living in a rented house. Thus, the living
conditions of the migrant workers are good
in facilities. The family size of the migrant
workers is comparatively larger than the
domestic people living in the study area.
Gender-based wage inequalities, bonded
labour, inadequate security, poor sanitary
facilities, a lack of knowledge about labour
laws, and fair living conditions were among
the difficulties encountered at work. Lack
of safety measures and discrimination were
also there in front of migrant workers. The
majority of workers are not undergoing
proper training, making the lack of
opportunities for skill enhancement another
problem. Due to technological
development unorganised workers are
losing their employment. In order to
address the various needs of interstate
migrant workers and guarantee their rights,
safety, and well-being, this study
emphasizes the wurgent need for a
comprehensive strategy for the above
mentioned issues faced by the migrant
workers.
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Suggestions

Migrant workers have to learn the regional
language of the place where they are
migrated for their employment. Speaking
regional languages may help migrant
workers to access all facilities they require
and the socialization is very easy for them
to lead their life. It is suggested that Migrant
workers should complete all the legal
formalities pertaining to their employment
and accommodation for their safety.
Employers  should arrange  proper
accommodation for the migrant workers
instead of giving provisional places for the
stay and ensure the safety of the workers at
the workplace and at their stay. All the basic
amenities should be arranged by the
employer and that is to be maintained
regularly for the welfare of the workers.
Workers should give importance to their
health and hygiene and also reasonable
attention should be given to their family
members including Children. Health
insurance policy can be taken for protecting
worker’s health and their family by the
employer and should be renewed up to date
of their employment.

Conclusion

In general, Migrant workers are facing
different challenges in various states where
they migrated. But in Tamil Nadu the
migrant workers felt good in terms of their
socialization with domestic people. In
Chennai the basic facilities for the workers
are arranged moderately that needs to be
developed. The safety measures are
followed by the employer in case of
manufacturing and construction. In other
sectors safety measures are to be improved
by the employer. The fringe benefits are not
properly provided to the migrant workers.
Social isolation is also a challenge faced by
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the workers since they do not know the
regional language. The welfare associations
for the migrant workers are very less in
number and not active in protecting the
welfare of the workers. As per this study
migrant workers in Chennai are facing lack
of facilities rather than social challenges.
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Abstract

Traditionally, COVID-19 detection using
computed tomography (CT) and chest X-rays
(CXR) imaging relied upon the interpretation
done by doctors and researchers, which makes
it prone to diagnostic errors. The current study
presents a sophisticated Al-driven technique
that applies Window-Aware Guided Bilateral
Filtering (WGBF) to preprocess the input data,
a Modified ResNet-152 network to extract
characteristics, and an adaptive dual-channel
pulse-coupled neural network optimized by
Fire Hawk Optimizer (ADP-CNN-FHO). The
WGBF technique enhances the quality of the
image with less noise and preserves the critical
details. The Modified ResNet-152 network
extracts deep, meaningful characteristics from
CT and CXR images, and the ADP-CNN-
FHO model provides adaptive dual-channel
processing and optimization to enhance the
performance of categorization. The suggested
method achieved 99.89% accuracy, a recall of
99.85%, a specificity of 99.83%, and an F1
score of 99.82% on benchmark datasets. This
establishes better performance in comparison
with conventional and Al-based methods
existing within the domain. This method is
less prone to human error and accelerates the
diagnosis of COVID-19 while it is also a
scalable approach toward integration with the
public health systems. The result shows that
the Al method holds excellent potential to
improve the precision, speed, and reliability in
the identification of COVID-19 in medical
imaging. Al-Powered Disease Identification,
The main goal is to recognize illnesses from
medical Images using artificial intelligence.
Medical imaging is the term for procedures
that create visual representations of interior

body structures, such as MRIs, CT scans, and
X-rays. Big Data: To improve the accuracy
and resilience of the Al model, the system uses
enormous datasets of medical images. Big
data and an optimized Adaptive Dual-Channel
Pulse-Coupled Neural Network (ADCPCNN)
are used in this novel approach to Al-driven
disease identification in medical imaging. The
Fire Hawk Algorithm (FHA) is used to
optimize the ADCPCNN architecture, which
is intended to efficiently process intricate
medical picture features. By employing
extensive datasets, the system seeks to
increase disease detection accuracy and

robustness, showcasing the potential of
cutting-edge Al methods for clinical
applications.

Keywords: Artificial Intelligence, Computed
Tomography,  Coronavirus, = COVID-19,
Pneumonia, Public Health, X-ray, Big Data,
Health Informatics.
1. Introduction

Wuhan, China, reported the primary COVID-
19 case. A pandemic was declared by the virus
on March 11, 2020. The WHO reported
4,636,153  fatalities and 225,024,781
confirmed cases on September 14, 2021 [1].
Vaccine doses totaling 5,534,977,637 had
been distributed as of September 12, 2021.
This pandemic impacted nearly every nation.
The worldwide epidemic situation is putting a
strain on testing facilities. COVID-19 tests can
be used to check for prior or current illnesses.
If someone is currently contaminated, it is
determined via a wviral test. Antigen
testing and Nucleic acid amplification tests
(NAATS) are the two viral test types that can
be employed. Testing for neutralizers
shouldn't be wused to examine existing
contamination [2-3].

Al-Driven Disease Detection in Medical Imaging: Big Data and Adaptive Dual-Channel Pulse-Coupled
Neural Networks Optimized by Fire Hawk Algorithm in Public Health and Administration

160



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025
(Refereed, Peer-Reviewed and Bi-annual Journal)

The majority of coronavirus kinds impact
animals; however, because of their shared
characteristics, they can also spread to people.
The coronavirus linked to SARS-CoV, or
severe acute respiratory syndrome, causes
fatalities and serious respiratory illnesses in
people. COVID-19 is commonly
characterized by headache, sore throat, muscle
soreness, cough, fever, dyspnea, and
exhaustion. The COVID-19 virus has had a
direct influence on most communities'
lifestyles because of the pandemic's onset,
affecting social welfare, human health,
business, and interpersonal connections [4-5].
Additionally, it has had indirect effects, like
lowering the standard of instruction in college
academic institutions, deteriorating family
ties, lowering participation in sports, and so
forth.

A test called Reverse Transcription-
Polymerase Chain Reaction in Real Time (RT-
PCR) is the method most frequently used to
diagnose COVID-19. in humans. This
technique of identification takes a lot of time,
though, and there may be a lot of false
negative errors in the results. Alternatively,
chest radiographic imaging techniques like CT
and CXR samples can be extremely helpful in
the prompt identification and treatment of this
illness, particularly in youngsters and
pregnant women. The primary purpose of
chest X-ray radiographs is to determine chest
pathologies; COVID-19 detection has been
used infrequently [6-7]. Existing COVID-19
detection techniques mostly depend on human
analysis of X-ray and CT pictures, which
makes them laborious, error-prone, and less
efficient when dealing with complicated or
noisy datasets. Addressing these problems is
the driving force behind this investigation.
Novelty and Contribution

This paper's novelty and contribution are
listed below:

The proposed method introduces Window-
aware Guided Bilateral Filtering (WGBF) for
effective noise reduction and structural detail
preservation, enhancing image preprocessing
for better feature extraction and classification
accuracy.
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The study employs a Modified ResNet-152
network for extracting deep, discriminative
features from CT and X-ray images,
improving the robustness of the COVID-19
detection system.
The proposed method integrates an ADP-
CNN to process dual-channel inputs,
improving the adaptability and accuracy of the
classification model.
The study utilizes the Fire Hawk Optimizer
(FHO) to optimize neural network parameters,
ensuring superior convergence speed, reduced
overfitting, and enhanced model performance
on medical imaging datasets.
The suggested approach attains cutting-edge
results with increased precision, sensitivity,
and specificity in contrast to current methods,
demonstrating significant improvements in
COVID-19  detection  reliability  and
efficiency.
The study provides a scalable, automated
framework for COVID-19 detection, reducing
reliance on manual interpretation and
minimizing diagnostic errors in public health
systems while addressing noisy and complex
medical imaging challenges.
The outstanding of Section 2 examines the
literature, Section 3 suggests methods, the
results and discussion are presented in Section
4, and the conclusion is given in Section 5.

2. Literature Survey
Huang and Liao (2022) [8] have demonstrated
a small collection of CXR and CT samples
using LightEfficientNetV2, a lightweight
CNN. Five-fold cross-validation  was
employed to assess each model's efficiency.
Three different datasets were used to evaluate
LightEfficientNetV2 (NIH Chest X-rays,
COVID-CT, and SARS-CoV-2) to validate
the recommended model's performance. The
recommended method's limited evaluation of
larger datasets is a downside.
In 2022 Gour and Jain [9] presented a new
model of layered convolutional neural
networks for the automated identification of
COVID-19 from CT and CXR samples. The
model employs a softmax classifier to stack
various sub-models of the models Xception
and VGGI19. Furthermore, the technique
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gathers CT samples to produce a CT scan
dataset and creates a dataset of CXR samples
by merging CXR samples taken from the three

publically accessible data sources. The
suggested method's limited ability to
generalize to unknown datasets is a
disadvantage.

Karim et al. (2022) [10] have introduced a
deep learning-based computer-aided diagnosis
program for COVID-19 identification. To
analyze symmetric X-ray data, the method
combines Convolutional Neural Networks
(CNN) with Multiclass Naive Bayes Classifier
(NB) and Algorithm for Ant Lion
Optimization (ALO). CNN is also integrated
with other classifiers. The NB classifier that
uses CNN and the ALO produces the greatest
outcomes in the shortest amount of time.
Nasiri and Hasan (2022) [11] have offered a
technique for using X-ray images to diagnose
coronavirus illness. This method used the
Deep Neural Network (DNN) DenseNet169 to
obtain the characteristics from CXR samples
of the chests of the sufferers. The
classification challenge was then completed
by feeding the collected features into
XGBoost, an algorithm for Extreme Gradient
Boosting. The suggested method's limitation
is that it can only analyze chest X-ray images.
2.1 Problem Statement

Traditional strategies for identifying COVID-
19 based on CXR and CT imagery
interpretation through traditional manual
methods, have a high probability of human
error and are very time-consuming and
subjective. Thus, current approaches without
feature extraction abilities suffer from noisy or
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poor-quality images and fail to classify
accurately at high levels. Thus, such
approaches have

limitations regarding scalability and resource
use in public health systems. The proposed
method bridges the gap through the integration
of WGBF for noise reduction, Modified
ResNet-152 network for robust feature
extraction, and ADP-CNN-FHO. This
automation system improves the quality of the
image, increases the classification accuracy,
minimizes human errors, and ensures a
scalable, efficient solution in identifying
COVID-19 in medical pictures.

3. Proposed Methodology

Figure 1 depicts the flowchart of the suggested
Al-driven COVID-19 recognition system
using CXR and CT images. The process starts
by filtering medical images with Window-
aware Guided Bilateral Filtering (WGBF) that
enhances image resolution and eliminates
noise. The extracted images are further refined
for better image details through filtering and
then passed through a modified ResNet-152
network for feature extraction to obtain deep
features that well characterize the images for
classification. These extracted features are
then fed into the Adaptive Dual-Channel
Pulse-Coupled Neural Network with Fire
Hawk Optimizer (ADP-CNN-FHO) for
classification. The model further classifies
those images into COVID-19, normal, and
pneumonia, making the diagnosis more
accurate. The final output of these analyses is
used in the decision-making process, which
makes the proposed approach appropriate for
COVID-19 identification in medical imaging.
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Figure 1: Illustration of the proposed Methodology

3.1 Input Acquisition

The  suggested  approach  gathers
information from CT and chest X-ray
images, capturing fine-grained lung
anatomy. These images are used as raw data
for preprocessing, feature extraction, and
classification to identify normal cases, of
COVID-19, or pneumonia. Data inputs are
passed on to the preprocessing stage.

3.2 Window-aware Guided Bilateral
Filtering (WGBF) based Preprocessing
The dataset undergoes preprocessing. For
COVID-19 identification, a suitable
preprocessing method is required to
improve and increase the definition of CT
and CXR images. However, at this stage,
noise can be significantly reduced while
maintaining excellent characteristics by
using the WGBF.

The Gaussian Entropy Filter (GEF) is used
to create a guidance image //, and each
pixel F'is processed using an intensity-
aware window I',in the WGBF approach.

In the fusion process, the guide image H
plays a crucial role in maintaining the
structural integrity of the features during
preprocessing and filtering [12]. Equation

(1) provides information about the filtering
operation:
L =— Y k(i relk, - [,

€ der;
(1)
Because the window that considers
intensity for associated features is highly
persistent, WGBF may offer certain local
singleton values when there is severe
interference, like noises with high
frequencies. To solve this issue, the
method's median alternative strategy
suppresses the mutation by replacing the
WGBF's singular output L, with the

median intensity G,,, in the box window
Q. This means that the intensity-aware

window-based final optimal output K, of
WGBF can be expressed as follows:

Gr» if Gdeg{\f/{ig% {Gd —Gf‘}> g,
L. =
f eLZdel"/ k, (“d N l”)kGHKd B KfHGd else

The intensity similarity threshold, shown
by ¢ in this instance, is necessary to ensure
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that the identification remains precise
throughout the noisy region.

CT and CXR images are challenging to
preprocess due to their fine details and
varying intensity levels, especially when
dealing with complex anatomical structures
and the presence of high-frequency noise.
The guidance image H is improved by
applying a slight pre-filtering that reduces
the differences between the core pixel F
and its surrounding pixels D inQ . This

refinement phase increases the precision of
subsequent identification processes by
appropriately identifying the filtering
window. The following preprocessing is
feature extraction.

3.3 Modified ResNet-152 Network-based
Feature Extraction

After preprocessing, feature extraction
takes place. In this study, characteristics
were taken from the CT and CXR samples
using a modified ResNet-152 network as an
encoder. The ResNet-152 network, which is
based on deep residual learning, has
become well-known for its capacity to
extract both low-level and high-level
features. The suggested ResNet-152-based
method is capable of effectively completing
difficult tasks like local change detection in
CT and CXR images. Important changes
have been implemented to adjust the
network to the particular domain [13].

The encoder includes the following features
while  maintaining the ResNet-152
network's initial three blocks:

Transfer Learning: Freeze the weights of
the first two blocks and fine-tune the third
block via transfer learning for effective
adaptation of the trained model beforehand
to CT and CXR images with limited
training data.

Removal of the Pooling Layer: To maintain
high spatial resolution, which is essential
for identifying minute features in CT and
CXR 1images, the max-pooling layer
between Blocks 1 and 2 is eliminated.
Low-Level Feature Enhancement: A 64-
filter 3x3 convolution channel is inserted at
the initial stage of Block 1 to maximize
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feature extraction for CT and CXR images.
The CT and CXR image of size Gx M x1 is
projected to G x M x64. Block 1 concludes
with the inclusion of a second 3x3
convolution layer with 128 filters to
improve low-level feature representation
even more.

CT and CXR images are processed by the
modified ResNet-152 encoder, which
extracts increasingly complex information
while progressively decreasing spatial
resolution. Block 1 projects low-level
elements, like edges and textures, onto
GxM x128. Block 3 extracts high-level
characteristics ~ with ~ dimensions  of

%x % x 512, while Block 2 refines these

featuresgx %x 256.
2 2

Shortcut connections are used to back-
propagate necessary low-level features into
the decoder. The generalization capability
of networks with fewer CT and CXR
images is even conceivable because of the
application of residual learning and batch
normalization, which reduce overfitting.
Additionally, with fewer parameters, the
ResNet-152 encoder is lighter than the
others. Because of its low computational
costs, this architecture can be used for real-
time processing of the CXR and CT
datasets. At the feature extraction stage,
pertinent features are effectively extracted
and recorded. Identification is the next
stage.

3.4 Adaptive Dual-Channel Pulse-
Coupled Neural Network with Fire
Hawk Optimizer (ADP-CNN-FHO)
After feature extraction, the detection
occurs. The suggested approach aims to
improve the assessment of information
from various sources, such as CT and CXR
samples, to detect COVID-19 more
precisely and aid in patient care decision-
making. The model uses a combination of
CT and CXR samples to accurately classify
COVID-19 cases and offer useful
information for efficient treatment and
diagnosis.
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The two main input channels for external
stimuli define the ADP-CNN model [14].
Equations (3-4) mathematically depict the
input stimulus and the nearby stimulus.

k? (m)=h?+>'D_, f,(m-1)
i,j

3)
k! (m)=h!+>" N, f,(m=1)

4

Where the external stimulus inputs 47 and

h? are displayed. The two synaptic

weighting coefficients of the neuron at
(x,y)are denoted by D, and N,,. The

ij tcab *
observations of both local and global
network trends can then be examined since
both of these channels contribute to the
overall network input.

The stimuli can be received simultaneously
by both channels. Thus, this synaptic
weight, which is crucial for the impact of
stimuli on neuronal activation, may be
expressed mathematically. The
mathematical model is represented by
Equations (5) through (7).

d,, (m)=1+0% k} (m)+0] k! (m)

©)

d, (m)-e, (m)-1, d, (m)>g, (m-1)
i e
) therwise
(6)
(m) = s g, (m=1) fo(m)=0
8y z, Otherwise
(7)

Where the weights' coefficients are denoted
by 07 and 07, d,and g are used to

determine  f (m). The normalized

constant, z

,Z,, 1s shown, s represents the

combination of the neighboring neurons.
Equation (8) can be used to express the
connection coefficient

Heyij ZDWI'J' - Nw'j
(8)
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The network's sensitivity to COVID-19
patterns can be dynamically changed over
time by adjusting the weights according to
the received inputs. To get the weighting
coefficients, experiment analyses are also
employed.

Weight Coefficient
Tley)=2000 200, 9 1)
9)

Where the learning rates for nearby and
external stimuli are denoted byx and y.

The network is focused on the pertinent
inputs for the COVID-19 detection scenario
and its subsequent monitoring due to this
adaptive weight updating scheme.

Neuron Activation

The following Equation (10) can be used to
depict a neuron 4 activity.

1921(x,y):‘—l(x—p,f)+2[(x,f)—A(x+p,f)
(10)

Where 4 is the role of activation (sigmoid,
ReLU) applied to the weighted sum of
inputs, which, based on the total number of
stimuli, determines whether a neuron
activates or not.

Normalizing Outputs

Plx,
N, (x,»)

“ Y P(xy)
(11)

To maintain the network's integrity, the
cumulative influence of all active neurons
is appropriately scaled wusing this

normalized output N, .

Loss Function:

In the detection of COVID-19, ADP-CNN
is trained to utilize the loss function for
cross-entropy, which is frequently utilized

in classification tasks. As stated in (12),
N

cz_%z(qa Log(g,)+(1-q,)Log(1-4,))

a=1
(12)
Where C is the loss function and N is the
quantity of network nodes, ¢, 1is the

genuine label of node a , whereas ¢, is the
detected probability that node a is a part of
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a malignancy. This technique makes use of
dual-channel pulse-coupled neural
networks to analyze network abnormalities
and patterns in an adaptive manner.

Results and Discussion

The section on outcomes and discussion,
which offers a thorough comparative
performance comparison between the
recommended technique and existing
methods, demonstrates its effectiveness.
Python implements the proposed method,
allowing for flexible experimentation and
fine-tuning.

4.1 Dataset Description

The CXR and CT datasets are used in the
suggested method. The detailed description
of the dataset is discussed below.

or occur naturally due to lightning strikes,
endangering the area's wildlife. Burning By
deliberately spreading fire by carrying
flaming sticks, hawks wreak devastation.
Because the animal is frightened by these
small fires, hawk capture is made simpler.
Whistling kites, black kites, and brown
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3.4.1 Fire Hawk Optimizer (FHO):
Native Australians depend on fire to
maintain ecological balance and cultural
customs. Fires can be intentionally started
falcons are among the additional factors
that help spread the fire. Figure 2 shows the
flowchart of FHO. The FHO is employed to
maximize the ADP-CNN’s loss function

[15].

Fitness Function= Min (Loss)

(13)

The fitness function is given in Equation
(15).

The proposed Al-driven COVID-19

recognition system uses CT and CXR
images. It filters images using window-
aware guided bilateral filtering, refines
them for better detail, extracts deep
characteristics, and categorizes them into
pneumonia, normal, and COVID-19. The
final output is used in decision-making,
making it suitable for medical imaging.
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Figure 2: Flowchart of FHO

Chest X-ray Dataset

The COVID-19 and pneumonia chest X-ray
dataset
(https://www.kaggle.com/datasets/prashant
268/chest-xray-covid19-pneumonia) is a
comprehensive collection of 6,432 CXR in
three categories are normal groups,
pneumonia, and COVID-19. Additionally,
the dataset is split into two main sections:
testing and training, and within the testing
part, 20% of the images are used. It is useful

AlI-Driven Disease Detection in Medical Imaging: Big

in developing Al modeling for diagnosis
because X-ray imaging is readily available
and COVID-19 detection by X-ray is faster
than the RT-PCR method. This dataset can
be used for training and testing the deep
learning model to increase COVID-19
identification from pneumonia and healthy
patients to enhance the decision-making
process.

Data and Adaptive Dual-Channel Pulse-Coupled

Neural Networks Optimized by Fire Hawk Algorithm in Public Health and Administration
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CT scan dataset

The dataset called CT Scans for COVID-19
Classification is obtained from the
(https://www.kaggle.com/datasets/azaemo
n/preprocessed-ct-scans-for-covid19)
containing CT pictures from HUST-UH's
Union Hospital and HUST-LH's Liyuan
Hospital. The dataset is divided into three
classes as follows: 5705 NiCT images,
4001 pCT images with COVID-19
pneumonia characteristics, and 9979 nCT
images without COVID-19 features. Data
preprocessing of the CT images was done,
and raw lung parenchyma was extracted
from the images, both original and
preprocessed. All the images are resized to
512 x 512 pixels for uniformity of display.
Due to the large amount of related data, this
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dataset is very useful for training Al for
COVID-19 identification and better
diagnosis in the early stages of the disease.
4.2 Comparison of performance with
current methods

In this part, the efficacy of the suggested
technique is contrasted with several current
techniques. Several recent methods, such as
LightEfficientNetV2 [8], Stacked CNN [9],
CNN-ALO-NB [10], and XGBoost [11],
have been compared to the suggested
method. Some of the primary performance
criteria utilized in the comparison to
demonstrate how well the suggested
technique performs in identification include
specificity, F1 score, precision, accuracy,
and recall.

Table 1: Comparison of the performance of existing techniques

Methods Acc (%) Pre (%) Recall (%) | Spec (%) F1-score
(%)

E]ghtEfﬁ‘“entNewz 87.23 87.15 87.18 87.52 87.64
Stacked CNN [9] 86.32 84.89 85.24 86.70 85.02
CNN-ALO-NB [10] | 80.52 81.49 80.03 81.34 81.78
XGBoost [11] 87.10 85.93 86.41 87.42 86.15
Proposed ADP-

CNN-FHO 99.89 99.86 99.85 99.83 99.82

Table 1 shows a comparison of COVID-19
identification using various Al-based
techniques on CXR and CT scan images.
LightEfficientNetV2 has a balanced
accuracy of 87.23%, meaning high
precision and high recall. While the Stacked
CNN results in about 86.32% accuracy,
which s slightly lower  than
LightEfficientNetV2, it has moderate recall
and F1 scores. CNN-ALO-NB has the
poorest performance among the considered
methods and classifiers with 80.52%
classification accuracy. XGBoost seems to

be fast enough, achieving 87.10% accuracy,
yet it is not very efficient regarding recall
and precision compared to the DL models.
Compared with all the other methods, the
proposed ADP-CNN-FHO model
demonstrated the best performance, with an
accurate classification score of 99.89% and
almost perfect precision, recall, specificity,
and Flscore. This makes the proposed
solution more efficient in differentiating the
pneumonia, normal cases, and COVID-19
cases, making it suitable for diagnosing
medical cases.
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Figure 3: Training performance of ADP-CNN-FHO on CXR dataset

Figure 3 depicts the proposed ADP-CNN-
FHO model's training performance for the
detection of COVID-19 on a CXR dataset
having  three  classes: COVID-19,
pneumonia, and normal. The blue curve is
training loss, which keeps on changing but
decreases over a period of time, showing
optimization of the model. The green curve
1s training accuracy, which increases

sharply at the beginning and settles down
3 : :

between 95-100%, depicting high learning
capacity. The reverse correlation of loss and
accuracy indicates good feature extraction.
Shaking loss could indicate overfitting, for
which validation analysis is required. This
visualization establishes that ADP-CNN-
FHO learns efficiently to distinguish
COVID-19 from pneumonia and normal
cases, presenting good classification
accuracy for early detection.
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Figure 4: Training performance of ADP-CNN-FHO on CT dataset

Figure 4 shows the training performance of
the proposed ADP-CNN-FHO model on a
CT scan dataset for COVID-19 detection,
identifying  images as COVID-19,
pneumonia, or normal cases. The blue line

is training loss, which starts oscillating but
eventually becomes steady, reflecting
model learning. The red line indicates
training accuracy, which increases very
sharply in initial epochs and then becomes
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steady around 95-100%, indicating good
feature learning. The reciprocal relationship
between accuracy and loss ensures the
optimization of the model. The variation in
loss can point towards possible overfitting,
and validation evaluation is needed. In
general, the ADP-CNN-FHO model
indicates robust classification potential, and
thus it is a promising method for automated
COVID-19 diagnosis from CT scans.

The ROC curve is shown in Figure 5, which
contrasts the performance of different
models based on their True Positive Rate

(Sensitivity) and False Positive Rate.
1 . .

ISSN: 2277-1409

Classification effectiveness is indicated by
the Area under the Curve (AUC) values.
The suggested ADP-CNN-FHO model
(black curve) exhibits superior accuracy
with a maximum AUC of 0.994. Lower
performance is demonstrated by several
models, such as CNN-ALO-NB (0.92),
XGBoost (0.91), Stacked CNN (0.91), and
LightEfficientNetV2 (0.89). The suggested
strategy performs better than current
methods, demonstrating its dependability in
medical imaging-based COVID-19
identification
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Figure 5: ROC Curve Comparison of Different Models for COVID-19 Detection
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A comparative bar plot showing the error
rates of various Al-based models for
COVID-19 identification can be found in
Figure 6. The y-axis shows the error rate as
a percentage, and the x-axis shows other
models, such as LightEfficientNetV2,
Stacked CNN, CNN-ALO-NB, XGBoost,
and the proposed model. To illustrate the
performance variability, each model is
depicted with error bars and a separate
colored marker. The suggested ADP-CNN-
FHO model outperforms the others by
having the lowest error rate. Stacked CNN,
CNN-ALO-NB, and XGBoost, on the other
hand, show larger error rates, which suggests
lower classification accuracy. The graphic
demonstrates how effective the suggested
approach is at reducing classification errors
in medical images.

Table 2: Error Rate and Computational
Time Comparison

Methods Erro | Computation
r al Time
rate

LightEfficientNet | 1.50 | 1.59
V2 [8]
Stacked CNN [9] [ 2.80 | 1.37
CNN-ALO-NB 2.98 | 1.20
[10]
XGBoost [11] 2.19 | 1.64
Proposed  ADP- | 0.97 | 0.02
CNN-FHO
Table 2 displays the comparison of various
Al models for COVID-19 detection
concerning error rate and computational
time. LightEfficientNetV2 has a low error of
1.50; it uses 1.59 computational time units,
which makes it an efficient but not the least
consumed model. Stacked CNN has a better
performance with a 2.80 error rate and a time
of computation of 1.37, while CNN-ALO-
NB had the highest error rate among the
traditional methods with an error of 2.98 and
a time of computation of 1.20. XGBoost has
an error rate of 2.19 and hence a higher
computational time of 1.64, which is a sign
of lesser reliability. Hence, the proposed
ADP-CNN-FHO model is ideal for COVID-
19 diagnosis in medical images with an error
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rate of 0.97 and a computational time of 0.02
quickly and accurately.

Conclusion

The proposed ADP-CNN-FHO outperforms
itself in terms of correctness, speed, and
robustness concerning identifying normal
cases, of COVID-19, and pneumonia from
CT and CXR pictures. The method improves
image definition by applying WGBF as an
initial step and uses Modified ResNet-152
for feature extraction. The Fire Hawk
Optimizer (FHO) proposed in this paper
enhances the classification performance by
fine-tuning the parameters of the neural
network and achieving an impressive
accuracy level of 99.89% that surpasses all
the current methods. The results also
indicated that the proposed approach has
precision, 99.85% recall, 99.83% specificity,
an F1 score of 99.82% with a minimal
possible error of 0.97, and a computational
time of 0.02. This potentially positions it for
real-time clinical use as a rapid, automated,
and highly precise diagnosis of COVID-19.
Model validation to differentiate between
pneumonia, COVID-19, and normal
instances guarantees the model’s efficacy in
interpreting  radiology and minimizes
misdiagnosis chances. Further research can
be conducted with additional datasets and
could involve other modalities of medical
imaging as well as improving the algorithms
for still more accurate diagnosis. This
method suggests an exciting development in
the use of Al in the analysis of medical
images.
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Abstract

Artificial Intelligence (Al) is transforming
education by enabling personalized learning,
automated assessments, and predictive
analytics. However, the rise of Al in
educational contexts has raised concerns
about ethical accountability, fairness, and
transparency. Traditional deep learning
models, while powerful, often operate as
opaque “black boxes,” making it difficult to
interpret or justify decisions that impact
learners. This paper proposes a Self-
Regulated Learning (SRL)-based deep
learning framework that integrates ethical
reasoning, explainability, and fairness into
Al-driven educational systems. Inspired by
SRL’s cognitive cycle—goal setting, self-
monitoring, and reflection—the model
supports adaptive learning, introspective
evaluation, and real-time  feedback
generation. Using benchmark educational
datasets, the model was evaluated for
accuracy, interpretability, and bias resilience.
Results show that SRL-augmented models
outperform conventional architectures in
fairness and transparency without

compromising predictive performance. This
research contributes to the development of
trustworthy educational Al systems that
uphold human oversight and ethical integrity.

Keywords: Self-Regulated  Learning,
Educational Al, Algorithmic Accountability,
Explainable Al Deep Learning Ethics

1. Introduction

The integration of Artificial Intelligence (Al)
into education has revolutionized how
students learn and how educators teach.
Intelligent  tutoring systems, adaptive
learning platforms, and automated grading
tools are now commonplace in digital
classrooms. These technologies offer
scalability and personalization, but they also
introduce ethical dilemmas. Decisions made
by Al—such as predicting student dropout
risk or recommending learning paths—can
have long-term consequences. Without
transparency, these decisions may perpetuate
bias, erode trust, and undermine educational
equity.
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Deep learning models, particularly those
based on neural networks, are known for their
high accuracy but limited interpretability.
Educators and policymakers often struggle to
understand how these models arrive at
specific  conclusions. This lack of
transparency is especially problematic in
education, where fairness and accountability

are paramount.

Self-Regulated  Learning  (SRL), a
psychological  framework  rooted in
metacognition, offers a promising solution.
SRL emphasizes learners’ ability to set goals,
monitor progress, and reflect on outcomes.
By embedding SRL principles into Al
systems, we can create models that not only
learn but also introspect, adapt, and explain
their decisions—mirroring human cognitive
processes.

This paper introduces a novel SRL-based
deep learning architecture designed to
enhance ethical reasoning, interpretability,
and fairness in educational Al systems. The
proposed model integrates SRL’s cognitive
cycle into the learning pipeline, enabling Al
to self-monitor, recalibrate, and provide
transparent feedback

2. Literature Review

2.1 Deep Learning in Educational Al

Recent advancements in Educational Al have
focused on  predictive  performance.
Transformer-based  models such as
EduBERT and DistilRoBERTa have
demonstrated  strong  capabilities  in
predicting student outcomes, engagement
levels, and learning trajectories. However,
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these models often lack interpretability,
making it difficult to justify their decisions in
educational settings.

2.2 Ethical Standards and Accountability

Global frameworks such as UNESCO’s 2025
Al Ethics Policy and the FEuropean
Commission’s Al Act emphasize the
importance of fairness, inclusivity, and
transparency in Al systems. These standards
advocate for algorithmic accountability, bias
mitigation, and human oversight—especially
in domains like education where decisions
impact learners’ futures.

2.3 Self-Regulated Learning (SRL)
Zimmerman (2024) defines SRL as a cyclical
process involving goal setting, self-
monitoring, and reflection. SRL has been
shown to improve student motivation,
engagement, and academic performance.
Translating SRL principles into Al can foster
systems that evaluate their own fairness,
adapt to pedagogical goals, and provide
meaningful feedback.

2.4 Hybrid SRL-AI Models

Emerging research (Singh & Ali, 2025)
explores hybrid models that combine SRL
with machine learning. These models
demonstrate the potential for Al agents to
self-assess and recalibrate based on ethical
and performance metrics. However,
applications in educational contexts remain
limited, highlighting a gap this study aims to
address.
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3. Methodology

3.1 Data Sources

To ensure generalizability and fairness, three
diverse educational datasets are selected:
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Dataset Description Use Case
EdNet Student interaction logs from online Engagement prediction
platforms
ASSISTments Problem-solving responses and feedback Performance tracking
2024 cycles
OpenEd Analytics | Demographic data and learning outcomes Fairness and bias
analysis

These datasets provide a rich foundation for
evaluating both predictive performance and
ethical robustness.

3.2 SRL-Based Deep Learning
Architecture

The proposed architecture integrates SRL
principles into a deep learning pipeline with
three core modules:

Goal-Setting Layer (GSL)

e Dynamically adjusts model
parameters based on pedagogical
objectives.

e Uses adaptive loss weighting to
balance accuracy, fairness, and
interpretability.

Self-Monitoring Layer (SML)

e Tracks model confidence,

uncertainty, and bias metrics.

e Activates recalibration sub-modules

when thresholds are exceeded.
Reasoning Module (RRM)

e Generates explainable feedback for
educators and learners.

e Supports counterfactual reasoning
(e.g., “Why was this grade
assigned?”).

3.3 Evaluation Design
Models were evaluated along three
dimensions:

e Learning Accuracy: Predictive
validity on unseen student data.

e Ethical Robustness: Sensitivity to
demographic and performance bias.

e Interpretability: Human readability
and pedagogical usefulness of Al
feedback.
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SELF-REGULATED LEARNING
(SRL)
¢ Goal Setting & Planning
¢ Monitoring & Feedback
e Reflection & Adjustment

SRL-BASED DEEP LEARNING PIPELINE

Input Deep Network
Layer (CNN/LSTM/Transformer)

Decision Layer
|
ETHICAL & ACCOUNTABLE Al

MODULE

* Bias Detection And Fairness Audit
» Explainability (XAl Laver)
» Privacy & Data Governance

QUTPUT

Figure 1: SRL-DL Architecture showing interconnected GSL, SML, and RRM modules within
the learning cycle.
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FIGURE 2: Model Performance Comparison

Figure 2: Bar chart comparing SRL-EduBERT and EduBERT across accuracy, interpretability,
and fairness metrics.

The SRL-enhanced model demonstrated: 4.2 Qualitative Case Study

Scenario: Predicting Student Dropout Risk
+4.2% accuracy gain

2.5% improvement in °
interpretability
o +18% fairness score increase

Input: Inconsistent Quiz
Performance, High Task Delay
Prediction: “At-Risk” Student
Ethical Reflection: Model Flagged
Gender Bias; Recalibrated Using

Fairness Audit
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e OQOutput Explanation: “Risk
prediction based on engagement drop
and quiz delay—mitigated to ensure
fairness across demographic factors.”

This case illustrates how SRL modules
enable ethical introspection and transparent

decision-making.

5. Discussion

5.1 Ethical Intelligence in Al

Embedding SRL deep learning
transforms Al from a passive learner into a
reflective participant. The model not only
identifies errors but also self-monitors and
adapts, creating a feedback loop similar to
human cognition.

into

Unlike post-hoc explainability tools (e.g.,
SHAP, LIME), SRL-based architectures
embed ethical reasoning directly into the
learning process. This proactive approach
ensures that fairness and transparency are not
afterthoughts but integral to model behavior.

5.2 Pedagogical Alignment

The SRL-DL model aligns with pedagogical
goals by offering interpretable feedback,
supporting formative assessment, and
adapting to individual learner needs.
Educators can use model outputs to guide
instruction, identify struggling students, and
promote equitable learning outcomes.

5.3 Policy Implications
The proposed model supports global policy
frameworks:
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e UNESCO 2025 Ethical Al Policy:
Promotes
transparent Al

e India’s NEP 2025 Digital Learning
Vision: Advocates for inclusive and
accountable

human-centered,

educational
technologies.

By integrating SRL, we move closer to Al
that respect student
support pedagogical goals,
ethical standards.

systems diversity,

and uphold

6. Conclusion

This study presents a novel framework that
integrates Self-Regulated Learning into deep
learning architectures for educational Al. The
SRL-DL model enhances interpretability,
fairness, and ethical accountability—key
requirements for trustworthy Al in education.

By mimicking human cognitive cycles, the
model  supports  adaptive  learning,
introspective and transparent
feedback. Experimental results demonstrate
that SRL-augmented models outperform
traditional baselines in both performance and

reasoning,

ethical metrics.

This research contributes to the development
of responsible Al systems that empower
educators, respect learners, and uphold the
values of fairness and transparency.
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7. Future Work
Area Description
Reinforcement | Dynamic adaptation
Learning during real-time

classroom simulations

Federated Cross-institutional
Educational training preserving
Learning privacy
Ontology- Semantic interpretation
Driven using learning ontologies
Feedback
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Abstract:

The aim of this paper is to showcase how
the modern technology is shaping the lives
of Gen Z graduates. The advancement of
technology has shaped up the academic
pattern of the current generation has rapidly
changed compared to how it was a decade
ago. This paper will focus majorly on how
the advancement in technology is adding
value to the current generation and there are
some disadvantages as well, this research
paper will cover all the advantages and the
disadvantages based on the real-time
responses consolidates from the current
college-going generation. The data used for
the study in this paper is collected from tier
I, tier 2 metropolitan cities such as
Chennai, Hyderabad, Bangalore etc.,
Keywords: Chatgpt, Gen Z graduates.
Introduction:

Chatgpt is an interactive Al application
developed by OpenAl, It’s an open source
software application. The user can interact
and ask questions with chatgpt on a simpler
language. This specific tool has gained a lot
of popularity because it is helpful for
people from various domains. The data in
the chatgpt is infinite and it keeps on
upgrading itself. This chatgpt has created a
great impact in the life of Gen Z graduates
in case of any doubts/clarifications students
reach out to chatgpt with their questions
and the response

which the students receive for their
questions 1is very clear and simple to
understand. The future of education and
learning will be a combination of Al and
traditional learning, where the Al will be
used to do the ground level research and
first cut analysis and the traditional learning
will be used as a source to verify/validate
the information which we get from the Al
such as Chatgpt.

Advantages Of Chatgpt:

Research Assistance:

The students can ask questions on related
topics which they are doing research. Since,
the data of chatgpt is infinite it can return
relevant information from the vast database
and also from the various principles and
artifacts.

Crisp Content:

Chatgpt gives out result summarizing
lengthy articles, research papers etc.,
chatgpt always make sure that the response
returned is very crisp and simple so that it
is easy to comprehend.
Simplifying Concepts:

Chatgpt can simplify complex concepts in
very simpler terms, so that it is very easy
for the students to understand the complex
concepts in the much simpler way.
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Reading Suggestions:

Chatgpt shares reading suggestions for the
students on the questions which they ask,
chatgpt shares the other sources from where
the students can learn more about that
particular topic.

Disadvantages of Chatgpt:

Lack of Content:

Though, chatgpt is continuously evolving
the database, somewhere it still lacks
specificity, the search results which we get
from chatgpt are not completely
specific/relevant to the question that was
raised. This is one of the major
disadvantages of chatgpt. There are risk
attached to it since, the results are not very
specific/relevant there may be chances that
the Gen Z students might misinterpret the
information from Chatgpt.

Authenticity Issues:

The search content which we get from the
chatgpt is extracted from various sources,
not all the sources are authentic. There is a
major chance that the received information
will not be accurate/original. This is a
major risk for Gen Z graduates who are
completely dependent on Chatgpt.
Inability To Multi-Task:

Chatgpt will not be applicable for multi-
tasking, when the students want to compare
and contrast multiple tasks at a same time,
the result which they get will not be
accurate. There are high chances of
misinterpretation and misleading.
Objectives of the Study:
1. To wunderstand how chatgpt is
impacting the academic life of Gen
Z students in metropolitan cities.
2. To study how Al and Traditional
learning combined together making
an impact on Gen Z graduates.
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3. To study the advantages and
disadvantages of chatgpt.

Limitations of the Study:
1. Chatgpt does not  answer
hypothetical questions.
2. Chatgpt will not give relevant
answers for sensitive information.

Data Analysis and Interpretation:

Gender
70 responses

@ 2. Male

E @ b.Female

Interpretation: A large majority of the
respondents, 82.9%, identified as male,
while only 17.1% identified as female.

How frequently do you use Chatgpt?
70 responses

® a. Daily
@ b. Weekly
¢. Monthly

15.5% ® d.Rarely

an v

Interpretation: The majority (around
65.7%) use ChatGPT either daily or
weekly, reflecting a relatively high level of
engagement. This suggests that ChatGPT
has become a regular tool for many
individuals, while a smaller proportion use
it only occasionally or sporadically. These
insights can help guide improvements,
outreach, or educational efforts based on
user engagement levels.
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For what purposes do you use chatgpt?
0 responses

3. Academic Research

o, Writng Assistance|

¢ Programming codng
Brainstorming ldeas/Concepts|
. Career Related advice|

General Information & Knowt

9. Entertainment

Interpretation: The data suggests that
ChatGPT is predominantly used for
academic, writing, and general information
purposes, with less but meaningful
engagement in creative, professional, and
technical areas.

Chatgpt is useful for writing assignments and notes o research

70 responses

O Stongly disagree

0 Disagree
Neutral

0 Agee

@ Strongly Agree

A

Interpretation: The overall response is
predominantly positive, with a majority
finding ChatGPT useful for academic
writing and note-taking.

Do you think Chatgpt provides more reliable answers compared to traditional research engines

70 responses

0ves
[ 1)

Interpretation: A significant majority of
users trust ChatGPT more than traditional
search engines when it comes to the
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reliability of answers. This suggests
growing confidence in Al-driven assistance
for information retrieval. However, the
20% who disagree indicate that some users
still value or prefer the breadth, source
transparency, or structure provided by
traditional search engines.

Do you think Chatgpt should be implemented in the education curriculum

70 responses
0ves
A )

Interpretation: = The  majority  of
participants favor the integration of
ChatGPT into educational systems,
reflecting a belief in its potential to enhance
learning,  support
facilitate research. This support suggests a
growing acceptance of Al tools as valuable
educational resources. However, the 21.4%
opposition may reflect concerns around
academic integrity, overreliance on Al, or
structured

assignments, and

the need for  more
implementation and oversight.

Future Implications:

Gen Z students use chatgpt in every day to
day tasks such as  presentation,
documentation, reference, for drafting
letters and making projects. Chatgpt is
more of a personal tutor for Gen Z
graduates.

Gen Z graduates don’t want to waste much
time on manual research and progress they
prefer things that saves their time and
effort. Chatgpt has been perfectly designed
in a way which will serve the above
purpose. It is simple and very quick
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solution finder for all the educational
aspects.

This has gained lot of popularity among the
Gen Z graduates. The current generation of
students don’t have to reach out to tutor for
each and every single thing related to
academics. As, we all know that current age
is the age of information and chatgpt has
been futuristically designed by keeping all
these pain areas in mind.

Conclusion:

As, we discussed the current Gen Z
graduates is very much dependent on
Chatgpt but as we discussed the
disadvantages the content which we get as
a response is collected from various
sources, in which most of them are not
authentic.

The futuristic implementation will be 100%
authentic and original content collected
from the verified sources. This will provide
the upcoming generation with the right
information, which will guide them in the
right direction.

This is the need of the hour as we can see
that current generation is more into chatgpt
for academics its high time for the world to
intervene and make sure that all the
responses that the students receive from
chatgpt is authentic and verified.
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Abstract

The aim of this study was to assess the
impact of using smart devices on the health
of college students. This study focused only
on the physical symptoms experienced by
them. The cross-sectional study was
conducted among the students. The data
was collected using a structured online
questionnaire prepared using Google forms.
After the COVID -19 pandemic, the usage
of smart devices by students was found to
have increased. This trend seems to
coincide with a reported increase in certain
physical symptoms among the students who
took the survey. If the excessive usage of
these devices continues, it may lead to other
severe illnesses. So, consistent monitoring
of illness among students should be taken
care of.

Introduction

The requirement of smart devices has been
increasing rapidly. The excessive use of
these devices can lead to harmful health
hazards both physical and psychological
effects. When the hours of usage increased,
health hazards also increased. Majority of
them knew the harmful effects of excessive
usage, but they tend to use these devices
excessively, as stated by Subramanian, S.,
and Rajesh, M, (2017).

Excessive use of smart devices led to
physical illness such as headache, anger
issues, lack of concentration, low academic
performance, anxiety, eyestrain,
sleeplessness, tiredness, body ache, male
infertility due to RF radiation damages
retarding spermatogenesis in the male
reproductive system, brain related problems

such as tumors, seizures due to harmful
radiation and obesity, etc., were studied by
Kiran, S., Sanjana, J., & Reddy Naik, J.
(2018).

Mobile addicts are increasing at an
alarming rate, most of them are teens and
college students who fall victim to the
problem. About 40% of young adults used
their mobiles for more than four hours,
stated by Banga, V., Ramanjit, Garg, A., &
Satyajit. (2018).

Mobile usage is very common among
school children leading to harmful effects.
These harmful effects interfere with the
daily life of the students. The students
should be educated about the ill effects of
mobile devices usage and educational
institutions should take efforts and frame
rules to minimise the use of smart devices
inside campus, suggested by Pushpam, 1.D,
(2020).

Review Of Literature

Al-Khlaiwi, T., and Meo, S. A, (2004)
found that subjects who were exposed to
mobile phone emissions suffered from
headache, fatigue, dizziness, tension, and
sleep disturbances.

Yadav, Abhay & Kumar, Manoj & Yadav,
Shweta (2011) found no incidence of
cancer or other diseases in persons exposed
to EMR through mobile telephones. The
persons exposed to mobile phone radiations
showed a higher degree of genetic damage
in DNA when compared to the control
group. The study showed positive
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correlation between the duration of
exposure and the extent of genetic damage
in the mobile phone user group.

A 2015 report of the World Health
Organisation entitled “Public Health
Implications of Excessive Use of the
Internet, Computers, Smartphones and
Similar Electronic Devices”, stated that the
physical wellbeing of humans was at risk
for the following reasons: Sedentary
lifestyle: prolonged screen time (e.g.,
snacking / poor diet, shortened sleep time
and inadequate physical fitness) was
associated with obesity and overweight, as
well as other possible health risks; Vision:
Long-term use of electronic screen products
resulted in eye and visual symptoms such as
eye discomfort, eyesight, dry eye,
headache, blurred vision; Musculoskeletal
problems: Prolonged use in a fixed posture
of electronic screen products caused or
exacerbated musculoskeletal symptoms;
Hearing: Typically, electronic devices with
audio entertainment functions generated
harmful sound levels which were linked to
permanent hearing damage; Injuries and
accidents: Mobile electronic devices, such
as smartphones, were commonly used
while performing other tasks which made
the user more susceptible to injury and
accident; Infections: Insufficient hygiene
precautions and sharing of mobile devices
such as smartphones that caused pathogens
and infectious diseases to spread.
According to a study by Vate-U-Lan, P,
(2015) mobile users were at higher risk of
CVS (Computer Vision Syndrome) than
computer users. Most of their subjects used
computers along with glasses to protect
from computer light. When the subjects
worked without a break, the users were at
risk of having CVS problems.
Bhimavarapu, M., Sekhar, K. C.,
Pasumarthi, E. P., Kumar, U. V., Mohan, C.
R., & Vallepalli, C. (2017) observed
tremendous mobile usage among students
at Alluri sita Ramaraju Academy of
Medical sciences college, which affected
their regular sleep, class concentration and
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time-bound finishing of their regular
academics. They also indicated other
effects of the college students' daily sleep,
ability to focus in the classes and their
academic career, etc. These effects can be
overcome by certain counselling activities
in their institute, as this trend was very
common among students , both in India and
abroad.

Subramanian, S., and Rajesh, M, (2017)
listed the major health problems faced by
college students such as headache, anxiety,
lack of concentration, sleeplessness, neck
pain, arm pain and eye pain because of
excessive usage of smart phones.

A comparative study on the problematic use
of Mobile phones and its negative
consequences among students in selected
urban and rural schools, Hoshiarpur, Punjab
conducted by Banga, V., Ramanjit, Garg,
A., & Satyajit. (2018) revealed that
approximately 40 percent of young adults
admittedly used their mobile phones over
four hours everyday. Most of them spent
several hours a day on their smartphones.
Many of these people reportedly became
profoundly angry if their missed calls or
messages did not elicit any response.
Kiran, S., Sanjana, J., & Reddy Naik, J.
(2018) found that 80% of their subjects
spent maximum duration on social
networking, a feature from smartphones
followed by music, phone calls and texting
on a daily basis.

Rani, V., & Shyamala, R. (2018) after
studying smartphone use patterns among
students at a medical college in Hyderabad
concluded that smartphones were a double-
edged sword that affected students both
positively and negatively. Therefore, it was
necessary to make appropriate use of these
devices, so that they would play a major
role in the lives of students as a basic
learning instrument.

Sebastian and Jinesh, (2018) studied the
impact of smartphone usage on health of
college students, most of their respondents
suffered from neck pain, wrist pain, finger
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pain, eye strain and psychological health
issues.

Ismaeel Firas Tariq (2019), in his study on
the  impact of  smartphones on
musculoskeletal pain on students in Tikrit
university, reported pain, including neck
pain, wrist pain, back pain, muscle spasm,
eye problems and other joint pain due to use
of phones. These pains were relieved by
rest or changing position. Also, some of the
respondents preferred to lay down to relieve
pain. Some of them took pain killers. But,
about 13.45% of respondents did nothing to
relieve the pain. The researcher
recommended three remedies to reduce
pain: (1) Decreasing the duration and
frequency of use smart phone, (2)
Suggesting that people take a comfortable
position while using their phones, and (3)
Educating people to do special wrist and
neck exercises to avoid pain and to avoid
excessive use of social media.

Mushroor, S., Haque, S., & Amir, R. A.
(2019) found that there was no important
correlation between cell phone use and
insomnia or sleep disturbance.

Mushroor, S., Haque, S., & Amir, R. A.
(2019) stated that the arrival of new
technologies and widespread wuse of
smartphones and mobile devices created a
technology dependent society.

Pushpam, 1.D, (2020) studied the health
effects among school children and found
that most of them suffered from headache,
vision disturbances, stress, etc due to usage
of mobile devices.

Research Methodology
General Objective:
To determine the impact of excessive use of
smart devices on the health of college
students after the COVID -19 Pandemic.
Specific Objectives:
e To compare the duration of usage of
smart devices before and during
COVID-19.

e To compare the physical symptoms
caused before and during COVID-19
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due to excessive usage of smart
devices.

e To analyse the impact of smart device
usage on duration of sleep.

¢ To investigate the association, if any,
between smart device usage and
physical symptoms.

Participants completed an online
questionnaire comprising questions
related to smart device use and presence
or absence of physical symptoms
experienced before and after the Covid-
19 pandemic. The results were collated
and analysed. The online questionnaire
was circulated among undergraduate
and postgraduate students. The
participants were categorised into
young adults and adults based on age.
The study was designed to determine
the physical symptoms caused by the
excessive use of Smart devices. Despite
there being several symptoms, only
symptoms which the individuals could
analyse on their own without the need
of a physician were considered. The
physical symptoms included in the
study questionnaire were headache, eye
strain, blurring of vision, ear pain, neck
pain, wrist pain, shoulder pain, pain in
hand, finger pain, back pain, insomnia
and irregular sleeping patterns.
Convenient Sampling was used. A
questionnaire was prepared based on
the literature review. The Google forms
were circulated among the target
population and the responses were
recorded in MS EXCEL. The
quantitative  results enabled the
researcher to find out the percentage of
physical illness experienced by the
excessive use of smart devices,
especially after the COVID-19
pandemic.
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Findings of the Study

In this chapter, the researcher presents the
main findings of her research, based on the
analysis and interpretation of the data.

A majority of the respondents used the
electronic devices for study purposes
(97.7%), for social networking (64.4 %),
for listening to music (59.1%), for watching
movies and documentaries (53%).

(80.3 %) of the respondents used
smartphones and laptops for education and
other purposes.

(92 %) of the respondents used either one or
two devices. Usage of these devices
increased rapidly after the COVID-19
pandemic. Eventually, physical symptoms
seemed to double during the COVID-19
pandemic.

On average both young adults and adults
reported an increase in physical symptoms
during COVID-19. Before COVID-19,
Most of the respondents (75%) reported
having no symptoms with some who
reported having few symptoms.

During COVID-19, only 12 percent of the
respondents had no symptoms.

A  majority of the respondents had
symptoms. The major symptoms reported
were headache (97%), eye strain (94 %),
neck pain (48.5 %), backache (45.5%), and
irregular sleeping patterns.

A majority of the respondents experienced
headache, which may be attributed to the
excessive use of smart devices. Body pain,
tiredness and dry eye syndrome were the
other physical symptoms reported by the
respondents.

(46.2%) of respondents slept for an average
of 6- 8 hrs per day. Insomnia and irregular
sleeping patterns had increased during
COVID - 19 based on this survey. Duration
of smart device usage and duration of sleep
seemed inversely proportional to each
other.

Respondents who worked more hours on
their smart devices reported having more
symptoms when compared to respondents
who worked for fewer hours.
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Majority of respondents (80.3 %) seldom
took breaks between working hours.
Respondents who took frequent breaks
reported fewer symptoms and respondents
who rarely took breaks experienced more
symptoms. Most respondents who took
breaks between working hours had fewer
symptoms.

Almost all the respondents (97.7%) were
aware of the damaging effects that
prolonged smart device usage can have on
physical well-being.

Based on the findings of this study, an
infographic ~ was  designed  (using
canva.com) so that the research findings
can be quickly and easily understood by the
reader.

W Before covid-19
B Aftercovid-19

Headache

Eye strain

Blurred Vision
Earache
Neck pain
Wrist pain
Shoulder pain
Pain in hand
Finger pain
Backache
Insomnia
Irregular

No symptoms
Other

5 /

4 /

3

/ = symptoms

0 T T T 1
lessthan2  2to6 hrs 7to9hrs morethan9
hrs hrs

Conclusion

After the COVID-19 pandemic, the usage
of smart devices has increased due to varied
reasons. Excessive use of smart devices has
caused adverse effects on almost every
aspect of our lives. Despite coming to our
rescue during pandemic-induced
lockdowns, prolonged smart device usage
can adversely affect physical and mental
health, personal and work-related activities.
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The influence of smart devices and their
effects on human health are still being
studied by researchers all over the world.
The students who participated in this survey
used their smart devices for several
purposes such as education, work and social
networking etc., The increased screen time
after the COVID-19 pandemic seemed to
cause more physical symptoms in the
respondents than before the pandemic. The
respondents reported experiencing various
physical symptoms such as headache, eye
strain, backache, neck pain etc., While
smart devices make life very convenient
and are a boon to students who can continue
their education without interruption even in
the midst of the COVID-19 pandemic,
appropriate measures should be taken to
minimise the duration of smart device
usage. It is essential that students take
frequent breaks between working hours to
reduce the frequency and severity of
physical symptoms experienced.

Reference

1. Al-Khlaiwi, T., & Meo, S. A.
(2004). Association of mobile
phone radiation with fatigue,
headache, dizziness, tension and
sleep  disturbance in  Saudi
population. Saudi medical journal,
25(6), 732-736.

2. Banga, V., Ramanjit, Garg, A., &
Satyajit. (2018). A Comparative
Study on the Problematic Use of
Mobile Phones and its Negative
Consequences Among Students in
Selected Urban and Rural Schools,
Hoshiarpur, Punjab. International
Journal of Nursing Education and
Research, 6(1), 1-4.
doi:10.5958/2454-
2660.2018.00001.7

3. Bhimavarapu, M., Sekhar, K. C.,
Pasumarthi, E. P., Kumar, U. V.,
Mohan, C. R., & Vallepalli, C.
(2017). A Study on Usage of Mobile
Phones and its Effects on Sleep
Disturbances of Students of

10.

ISSN: 2277-1409

Professional College at Eluru, A.P.
Indian Journal of Contemporary
Dentistry, 5(1), 6-10.
doi:10.5958/2320-
5962.2017.00002.x

Ismaeel, F. T. (2019). The Impact of
Smartphones on Musculoskeletal
Pain on Students in Tikrit
University. Indian Journal of Public
Health Research & Development,
10(7), 553-557. doi:10.5958/0976-
5506.2019.01629.2

Kiran, S., Sanjana, J., & Reddy
Naik, J., Prof. (2018). International
Conference on Trends in Industrial
& Value Engineering, Business and
Social Innovation, 81-86. Retrieved
June 16, 2020, from :
https://www.researchgate.net/publi
cation/330521664 Mobile Phone
Addiction_Symptoms_Impacts an
d_Causes-
A_Review/citation/download.
Mushroor, S., Haque, S., & Amir,
R. A. (2019). The impact of
smartphones and mobile devices on
human health and life. International
Journal Of Community Medicine
And Public Health, 7(1), 9.
doi:10.18203/2394-
6040.ijcmph20195825

Pushpam, 1. D. (2020). Knowledge
on Impact of Mobile Phone usage
among Higher Secondary School
Students. Asian Journal of Nursing
Education and Research, 10(1), 38-
40. doi:10.5958/2349-
2996.2020.00009.9

Rani, V., & Shyamala, R. (2018).
Smartphone Use Pattern among
Students at a Medical College in
Hyderabad. Journal of Research in
Medical Education & Ethics, 8(3),
200-204. doi:10.5958/2231-
6728.2018.00035.5

Sebastian, S., & Jinesh, N. (2018).
A Study on Impact of Smartphone
Usage on Health of College Going
Students. A Study on Impact of

The Effect of Smart Devices on the Health of College Students Before and after the Covid - 19 Pandemic



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025

11.

12.

13.

14.

(Refereed, Peer-Reviewed and Bi-annual Journal)

Smartphone Usage on Health of
College Going Students, 5(3),
march, 684-689.
doi:http://www.ijetsr.com/images/s
hort pdf/1521515794 684-689-
ieteh259-ijetsr.pdf
Subramanian, S., & Rajesh, M.
(2017). Impact of Smartphone
Usage among College Students —
An Analytical Study. International
Journal of Science and Research
(IJSR), 6(9), 588-590.
Vate-U-Lan, P. (2015). Text Neck
Epidemic: A Growing Problem for
Smartphone Users in Thailand.
International ~ Journal of the
Computer, the Internet and
Management, 23(3), september-
december, 27-32. Retrieved June
16, 2020.
Barnes, M. C., & Meyers, N. P.
(Eds.). (2011). Mobile Phones:
Technology, Networks and User
Issues. New York, USA: Nova
Science. Retrieved June 23, 2020,
from ProQuest Ebook Central,
http://ebookcentral.proquest
.com/lib/inflibnet-
ebooks/detail.action?docID=30210
49.
World Health Organization. (2015).
Public Health Implications of
Excessive Use of the Internet,
Computers,  Smartphones  and
Similar Electronic Devices-Meeting
report. Geneva, Switzerland.: WHO
Document Production Services.

ISSN: 2277-1409

The Effect of Smart Devices on the Health of College Students Before and after the Covid - 19 Pandemic

190



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 14, Issue 2, July — December 2025
(Refereed, Peer-Reviewed and Bi-annual Journal)

ISSN: 2277-1409

The Impact of Scientific Research Output by NIRF-Ranked Higher
Educational Institutions — a Regional Analysis

T. Senthil Kumar
Librarian — GAS (Senior Grade), Guru Nanak College (Autonomous), Chennai.
J. Sripathi
Librarian — SFS, Guru Nanak College (Autonomous), Chennai.
B. Vijayalakshmi
Librarian, ADM College of Women, Nagapattinam
G. Muruganandam
Librarian, SA College of Arts and Science, Chennai.
S. Banumathi
Librarian, New Prince Shri Bhavani Arts and Science College, Chennai.
S. Geetha
Librarian, Baktavachalam College for Women, Chennai.

Abstract

This scientometric analysis seeks to assess
regional differences in the performance of
Indian higher education institutions’
Scientific Research Output by reviewing of
NIRF 2024 data and comparing the North
and South regions Higher Educational
Institutions (HEIs). The measurements of
research performance based on
scientometric indices such as the H-index,
110, exceptional achievement index, and
Gini coefficient are proposed for use in the
assessment of institutional performance
with regard to NIRF parameters particularly
quality of teaching, research, facilities and
infrastructure. The results show high
variation between the Northern and
Southern HEIs. While comparing northern
and southern HEIs, specifically in Delhi,
the institution proves to dominate over
southern
infrastructure, funding, and history. Earlier
studies also reveal that the H-index and 110-
index data indicate that northern institutions
are at the top of the ranking, and southern
institutions have some gaps in not

institutions in terms  of

achieving the same performance. The Gini
coefficient also reinforces performance
disparity, Northern institutions have a
wider gap between elite and average
performers, while Southern institutions
have competitive but relatively equal
performers. From the analysis of scores and
ranks, institutions in Tamil Nadu respond to
changes in scores more than the national
average; therefore, there are prospects for
quick improvement of their ranks with
investment. Nevertheless, the presented
results identify the general need for policy
actions concerning augmenting the GERD,
developing appropriate facilities, and
strengthening financial support across the
southern region. This study parallels the
existing literature on regional inequalities
in Indian higher education and provides
suggestions  for  mitigating  these
inequalities.

Keywords: Scientometric Analysis, NIRF
Rankings, Higher Educational Institutions
and H-index
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1. Introduction
Universities and colleges are bear
tremendous responsibility for furthering the
academic, social, and
development of our nation. Universities and
colleges  are  therefore = emerging
indispensable to the overall development of
the nation and the world through research
and innovation, as well as producing a

economic

skilled workforce. As such, product ranking
methodologies, including the National
Institutional Ranking Framework (NIRF) in
India, are indispensable for assessing
institutions ~ with ~ higher  learning
productivity. These rankings not only help
policy makers plan but also assist students
and parents in making appropriate decisions
on higher education. In this article, the
ranks determine the reputation of
institutions that receive funding and make
key strategic decisions on the development
of universities and colleges (Kumar &
Dash, 2019). Hence, these scientometric
features of the rankings can sharply focus
on the temporal dynamics and drivers
affecting institutional performance across
the regions of India. For years, two areas —
the North region with Delhi’s renowned
colleges and the South region with Tamil
Nadu and Karnataka’s leading colleges—
have been strong centers of higher
education in India. However, disparities in
infrastructure, funding, and production call
for performance variations in these regions.
Such a study is essential for research, but
also for policymakers who must face
regional  disparities in  education
(Choudhury et al., 2020).

There is now increasing attention on the
determinants of institutional performance,
research  outputs, physical facilities,
students, and faculty (Altbach, 2015).
Scientometric analysis based on the scope
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of scientific productivity and citation
factors can be extended to introduce the H-
index, 110-index, and Gini coefficients to
provide a more integral view of national
and regional college performance
(Rousseau & Egghe, 2016). This research
employs a scientometric approach to assess
the achievements of the overall ranked
Indian institutions, with special emphasis
on the North and South delegations. The
education  prominence of  India’s
characteristics consists of measuring the
degree of institutional quality across India’s
geography. In a study conducted by (Kapur
and Mehta, 2017) , the researcher identified
that the Indian higher learner-ship is
marked by substantial inequalities, whereby
a few higher learning institutions capture
most of the national and international
acclaim. Similarly, students from the North,
especially Delhi, and those studying in big
institutions such as Hindu College, Miranda
House, or St. Stephen’s College has
emerged in most ranking tests annually.
These are traditional academic institutions
that have better quantum, funding, research,
and national visibility (Chattopadhyay
2019).

On the other hand, the performance of the
South region, though includes a few more
outstanding institutions such as Loyola
College and PSGR Krishnammal College
for Women, shows fluctuation performance
compared to the West region (Mishra et al.,
2020). The South is emerging as an
education city where its institutions are
shifting from merely being a training
ground for students but now concentrates
much on research and development, such as
the cities of Chennai and Coimbatore.
Nonetheless, it has been found that most
institutions in the south have lower research
output and financial investment than those
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in the north; overall, institutions in the
south are ranked lower than those in the
northern region (Bhattacharya, 2018).

By analyzing the NIRF 2024 rankings, the
North Indian institution overpowers South
India on average scores and ranks. (Raj and
Sundar 2021) argued that such differences
could be due to differences in state policies,
funding, and variations in academic culture.
As it is home to more institutions of
national importance situated in the national
capital, the North receives more public and
private  investments that raise its
infrastructure and research profile (Gupta,
2020). However, despite having many
state-affiliated universities, the South does
not always have the resources and
recognition of institutions in the North
(Mishra et al., 2020).

2. Scientometric Approach to Ranking
Analysis

Scientometric analysis can be applied to
exported and citation data only; however,
applying scientometric analysis to the
treatment of institutional rank and score
normalization and ranking can be treated as
an ‘impact’. Ranking indicators, such as the
fairly recently developed H index, which
takes both quantity and quality in terms of
citation of papers into consideration, can be
employed to assess the overall position of
an institution in the ranking system. For
instance, the NIRF 2024 rankings indicated
that the H-index is higher for the Northern
HEIs than for the Southern HEIs, implying
that college performance in the North is
highly aggregated (Rousseau & Egghe,
2016). For quantitative indicators, such as
the 110-index, which traditionally estimates
the quantity of highly cited papers, a new
analogical criterion can be proposed; for
instance, a measure of the number of
institutions in top 10 rankings at the
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national level (Hirsch, 2005). The study
conducted in this research demonstrates
that the Northern Region has higher i10-
index than the Southern Region and affirms
previous works that show that Northern
institutions are dominant in setting the
performance benchmark for the country
(Altbach, 2015). These scientometric tools
provide a strong foundation for comparing
institutions’ performance across regions as
well as distinguishing the root causes
behind the above differences.

2.1 Government Policies and
Institutional Support

Governmental policies have an important
influence on the education process. In (Rao
2019) opinion, northern institutions have
gained interest in the intensification of
research and international ranking policies.
Some of the funding programs of the central
government, such as the University Grants
Commission (UGC) and the Department of
Science & Technology (DST), have
favored northern institutions, however, the
growth of IoE has also benefited other
northern universities, such as the University
of Delhi and JNU, which have scaled
further upwards in the country’s ranking list
(Kapur and Mehta, 2017).

However, South Indian institutions, despite
enjoying huge state funding, sometimes
lack national funding and accreditation
(Chattopadhyay 2019). For instance,
despite rapid development, the state of
Tamil Nadu has some issues with higher
education, such as the problem of
inadequate research grants, and the faculty-
student ratio has also become a cause of
concern in the competing world. This lack
of support widens the gap between quality
education and institutional rankings
between the North and the South (Gupta,
2020). Hence, the present research
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emphasizes the differences between the
North and South regions in terms of
performance in higher education. In
particular, the North, led by institutions in
Delhi, outperforms the South, which has
better funding, a longer history of status,
and a greater focus on research. Using
scientometric measures, including the H-
index, 110-index, and Gini coefficient of
regional disparities, this study identifies the
factors contributing to these regional
differences. These gaps are going to take
policy changes, centers of excellence, and
imperative efforts to make education
systems inclusive and competitive across
all zones of India.

3. Methodology

This study employs scientometric analysis
as a methodology, since it is a standard
quantitative  technique applicable to
establishing the performance of HEIs using
different factors. The major aim of this
study is to measure the differences in the
performance indicators of higher education
institutions in the northern and southern
regions of India. Based on the NIRF 2024
rankings data these ranking analysis
employ scientometric techniques to provide
a broader view of institutional performance.
The subsequent sections discuss the
methods used for this analysis, which
incorporates data gathering, scientometric
indices, statistical measures, and cross-
regional analysis.

3.1. Data Collection

This study employed the NIRF 2024
rankings, which categorize known colleges
in India based on their performance
indicators on teaching learning resources,
research and development, professional
practice, graduation outcomes, regional
diversity, and perceived
reputation from peers (Kumar & Dash,

exposure,
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2019). Furthermore, a subset of this data
was also constructed for Tamil Nadu, which
is one of the most developed states in the
southern zone.

The Top 100 sheets in the dataset include
the following key columns.

. Name of the College: Identifying an
institution.

. City: Genes that cover the
geographical position of the institution.

. State: State in which the institution
is situated.

. Score: The rank that the institution
has acquired in general NIRF ratings

. Rank: National rank set according

to the requirements of NIRF.

The second sheet concerned other
institutions of Tamil Nadu and contained
similar fields of data. This restriction was
beneficial for a specific regional study of
South Indian educational institutions, as
demonstrated with reference to Northern
Institutions.

3. 2. Scientometric Metrics

A scientometric approach was employed to
evaluate institutional performance using the
following key metrics:

. H-Index: The H-index was
borrowed from its original application in
measuring scholarly production citation
impact and ranking of accomplishments.
Here, the H-index shows the highest
number of organizations that can be ranked
among hhhth positions, and at the same
time, the index score is not less than hhh.
This adaptation provides an indication of
which regions contribute the most
institutions that are ranked high.

. i10-Index: In a similar form, the
110-index was adopted to reflect the number
of institutions in each zone that fall within
the top 10 institutions in the country
overall. This metric shows that selective
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institutions are clustered in  one
geographical area (Hirsch, 2005).
. Gini Coefficient: One which

quantified the scatter of the scores obtained
by different institutions was such a measure
modified from the Gini coefficient which is
used to measure income inequality. The
coefficient of Gini has a greater value for a
higher disparity concerning institutional
performance because most institutions

perform poorly compared to only a few

institutions occupying high-performing
ranks.
. Descriptive Statistics: The range,

frequency distribution, and measures of
central tendencies, such as mean, median,
mode, and measures of dispersion, such as
deviation, minimum, and
maximum scores, were adopted as validity
indicators of the patterns of performance
differences among regions. These centile
measures provide a general picture of the
scores and ranks of the dataset (Altbach
2015)3.

3.3. A statistical tool and a comparison
between two regions

a. Descriptive statistics and correlation
analyses were used for each piece of
writing.

The first analysis carried out in this research
involved the creation of summary statistics
for the entire dataset. The results for the top
100 colleges and Tamil Nadu subsets were

calculated in the format of mean scores,

standard

median scores, and standard deviations.
This offers an initial perspective on the
general  performance  standards  of
institutions within each geographical area.

Subsequently, a correlation analysis was
conducted to establish a correlation
between the rank and score. A negative
correlation was expected, given that a
higher rank corresponds to lower scores. To
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substantiate this relationship, the Pearson
correlation coefficient was calculated for
both the national and regional datasets, as
proposed by Singh and Sharma in 2021.
b. Regression Analysis
Using linear regression analysis, we tested
whether the score could be used to predict
rank among colleges in both the North and
South regions. The purpose of this study
was to estimate the impact of changes in
institutional scores on national rankings
using regression analysis. Among the
observations made from the regression
equation, the slope and intercept point
values indicate the compounded value of
small-score upgrades on rank generation.
The regression equation is as follows:
Rank=Slopex Score+ Intercept
A steeper negative slope means that a small
boost in the score drastically changes the
rank. This makes it possible to determine
the level of competition within relevant
regions (Kapur & Mehta, 2017)5.
c. Gini Coefficient of performance
distribution
The Gini coefficient test was applied to
institutions’ scores to measure score
distribution inequality in both regions. This
metric assists in identifying where the
scores are focused on many institutions or
are dispersed to various institutions. The
scores of self-service technologies range
from 0.2 to 0.90, and a higher Gini
coefficient means that most institutions
rank lower, whereas the few institutions
that rank higher have a more significant
score.
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The Gini coefficient was calculated as
follows:

G =
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where X Xi are the scores of the institutions,
n is the number of institutions, and x is the
mean score (Choudhury et al. 2020). This
metric was applied to the Top 100 dataset
and Tamil Nadu subset to compare the
inequality in performance within each

Q=

region.

d. Regional Performance Analysis

The colleges were grouped into North,
South, East, West, and Other regions. To
evaluate the performance level of different
regions, the mean score and rank were
computed. Particular attention was paid to
the comparison of the North and South
regions since they occupied the leading
positions and made a huge contribution to
the development of higher education in
India (Bhattacharya, 2018).

Histograms for the northern and southern
regions are drawn to illustrate the
distribution of the scores. This made it
possible to identify the competitiveness
level of scores across institutions in these
regions and see how the scores are spread.
If the scores were more concentrated, then
it would mean that that region had a better
educational setup (Gupta, 2020).

4. Limitations of the Study

Although this study offers a strong
scientometric  analysis of  existing
institutional  rankings, it has some

limitations. First, the NIRF rankings place
more emphasis on Indian institutions;
hence, they are more restrained by global
comparison. Furthermore, the type of

ISSN: 2277-1409

analysis carried out in the dataset might be
affected by the NIRF’s scoring criterion,
which is based on the weight assigned to
some measures, as found (Rao 2019).
Finally, it is only possible to rely on the
available data pertaining to research
productivity, and other citation data would
have provided a more refined picture of
institutional ranking.
5. Results and Discussion
Information obtained through scientometric
tools as well as through the diverse
statistical analyses employed. These data
will be analyzed to obtain various findings
from the Top 100 colleges dataset and the
Tamil Nadu subset based on the following
parameters: H-index, il0-index, Gini
coefficient, and regression analysis. The
findings of each methodology are presented
with the specification of the consequences
of these results, accompanied by graphical
illustrations and textual analyses.
5.1 Descriptive Statistics and Pearson’s
Correlation Coefficient
The key descriptive statistics for the top 100
colleges and Tamil Nadu subset are
presented below.
Table 1: Pearson’s Correlation Coefficient
for the top 100 colleges vs Tamil Nadu

Statistic Top 100 Tamil
Colleges Nadu
Colleges

Mean Score 58.51 57.57
Median Score 56.01 55.64
Standard 6.25 5.77
Deviation
(Score)
Maximum 74.47 72.09
Score
Minimum 51.84 51.84
Score
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Correlation Coefficients
e Top 100 Colleges: -0.92

e Tamil Nadu Colleges: -0.92

The mean score for the top 100 colleges is
slightly higher than that of the Tamil Nadu
colleges, meaning that averaged over,
national-level colleges perform better.
However, for the top 100 colleges, we have
a high standard deviation, which indicates
that there is more fluctuation in colleges’
performance. It seems to mimic the current
list of rankings at the national level that
shows how some institutions perform way
ahead of others. However, the lower value
of the standard deviation of coefficients in
Tamil Nadu implies that the performance of
the institutions is relatively concentrated or
more consistent. There is a strong negative
correlation, with a correlation coefficient of
— 0.92 for both datasets, indicating that as
the score decreases, the rank increases. This
means that a higher mark indicates a better
(lower) rank, which is a typical feature of
ranking models. This also shows the
competitive nature of these rankings, where
first-digit differences in scores correspond
to tens of rank differences. A high negative
correlation  coefficient indicates that
rankings are highly sensitive to changes in
scores. It might take only a few points to
leap over hundreds of competitors in terms
of overall performance. The above trend is
in  harmony with other universal
educational ranking systems that rank
institutions in terms of performance with a
closer incline among the foremost ranked
institutions (Altbach, 2015)°. Second, the
standard deviation for Tamil Nadu is
relatively low, suggesting a lack of
variation in institutional quality in the state,
as argued by (Kapur and Mehta, 2017)°.
5.2 H-index and 110-index

ISSN: 2277-1409
e H-index:
o Top 100 Colleges: 100
o Tamil Nadu Colleges: 0
e 1l10-index:
o Top 100 Colleges: 10
o Tamil Nadu Colleges: 2

The Top 100 dataset of the H-index is 100,
which shows that all colleges must perform
well in all ranks. On the other hand, Tamil
Nadu has an H-index of 0, which means that
there is no institution of learning in the state
that offers programs that achieve an
average rank high enough to be among the
top in every index on a consistent basis. The
110-index of 10 for the Top 100 dataset
demonstrates that 10 institutions were able
to place in the top 10, whereas only two
institutions were in Tamil Nadu. As
depicted in the H-index and 110-index data,
northern institutions dominate the rankings
and perform well in all ranking indicators.
This aligns with (Kapur and Mehta, 2017)
past findings, where the authors noted that
Delhi’s  arbitrary  institutions  have
advantaged them by counting on the
historical popularity, improved funding,
and attraction of leading academics. On the
other hand, the lower 110-index of Tamil
Nadu shows a lower presence of its most
popular and good articles in the national top
10. (Mishra et al., 2020) have explained that
due to infrastructural facilities as well as
funding issues, it becomes cumbersome for
the Southern institution to compete in the
premier league. The fact that authors
publishing in Tamil Nadu contributed a
relatively small number of publications to
the global and local Elsevier databases also
explains why many institutions in this
region had a low H-index, indicating that
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they may require more reliable support to
enter the list of top-ranking institutions.

101

i1l0-index (Number of Top 10 Institutions)

0 Top 100 Colleges Tamil Nadu Colleges

Fig. 1: Top 10 Colleges in Each Region
by 110-index

5.3 Gini Coefficient for Performance
Inequality
Results:

e Gini Coefficient:

o Top 100 Colleges: 16.89
o Tamil Nadu Colleges: 6.57

The Gini coefficient measures the
inequality in the distribution of scores
among institutions.

With an HDI of 0.313, separate HDI values
of 0.65 and 0.58 for Male & Female
respectively and a Gini coefficient of 16.89
for the Top 100 colleges, performance
disparity is relatively high. About one-third
of the institutions have very high scores that
are much higher than the scores of other
institutions in the ranking. However, the
Gini score of Tamil Nadu (6.57) indicates
that institutions are much closer in terms of
their scores, implying a more equal
distribution. The research findings on the
Gini coefficient concur with findings from
research studies on educational inequality,
including Choudhury et al. (2020), who
averred that northern institutions have
better access to(boost) resources and funds,
thus leading to higher inequality in
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performance. The concentration and
adoption of appropriate technology by the

i10-Index Comparison Between Top 100 and Tamil Nadu Collegi few top—performing colleges skew the G1n1

coefficient upward, as shown in the Top
100 college ranking, which means that few
institutions have benefited from appropriate
investment in research and the provision of
educational infrastructure. On the other
hand, Tamil Nadu has a lower Gini
coefficient value, suggesting better
dispersion of institutional performance.
This may be because of the state’s
educational policies, which envisioned
increased access to higher education, as
pointed out by (Mishra et al., 2020)".
However, this balance may also point to the
fact that as much as most institutions are
doing well, very few market pioneers that
would be able to compete in the national
market.

Gini Coefficient and i10-index Comparison Between Top 100 and Tamil Nadu Colleges
10

Gini Coefficient
i10-index (Number of Top 10 Institutions)

Top 100 Colleges Tamil Nadu Colleges
Regions

5.4 Regression Analysis (Score vs Rank)
Results:
The results of the linear regression model
are as follows.
Regression Slope

o Top 100 Colleges: -4.28

o Tamil Nadu Colleges: -4.57

Regression Intercept
o Top 100 Colleges: 300.62

o Tamil Nadu Colleges:
318.20
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For the Top 100 colleges, a negative slope -
4.28 means that for every one-unit increase
in score, a college rises by four points.
where the fitted line intersects the rank axis
at 300.62, and denotes the expected rank for
an organization/college with a score of
zero, although theoretically, The negative
value steeper -4.57 suggests that Tamil
Nadu colleges have improved even in
marginal benefit terms; every marginal
increase in score delivers a better rank. This
indicates that the colleges in Tamil Nadu
start from a lower starting point than the top
100 colleges that is 318.20. The regression
analysis indicates that the Top 100 Index
and Tamil Nadu Index have high
correlation coefficients with score and rank,
indicating that high scores will always give
better ranks. However, this also indicates
that Tamil Nadu institutions are more
sensitive to changes in scores than those in
other states. This is in line with (Gupta,
2020)'°, who established that small changes
in the score can have an impact on relatively
nearby institutions.

The higher intercept for Tamil Nadu
conveys the picture that Tamil Nadu
institutions lag behind in competing with
national-level institutions that have better
facilities and government funding. National
funding and infrastructure investments are
said to be in northern institutions to the
disadvantage of institutions from the south,
especially in Tamil Nadu (Rao 2019)'%
This implies that even though institutions
from Tamil Nadu can move up through the
ranking through added scores, they exhibit
comparatively less capability than their
counterparts, because the resources
available to them are similar.
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Regression Line: Score vs Rank for Top 100 and Tamil Nadu Colleges

—— Top 100 Colleges
80 —— Tamil Nadu Colleges

60

40

Rank

20

=20

50 55 60 65 70 75
Score

Fig. 3: Regression Analysis of Scores and
Ranks

6. Top 100 Colleges vs. Tamil Nadu
Colleges: A Comparative Overview

The relative performance analysis of the
colleges included the top 100 colleges in
Tamil Nadu. Based on descriptive analysis,
we determined the extent to which
performance differed. The mean score for
the Top 100 Colleges is 58.51, which is
slightly higher than that of Tamil Nadu
Colleges (57.5), indicating that national
colleges are better in general. More than
50% of the institutions were central to the
two middle performances of 56.01 and
55.64 in the two datasets, respectively.
However, the standard deviation of 6.25
observed for the Top 100 Colleges vis-a-vis
5.77 for Tamil Nadu, shows that national
institutions exhibit more variation, owing to
the Parent-Child index disparity between
well-ranked and relatively poor ranking
colleges. The 25th percentile values are
extremely close, with 53.92 on the top 100
list and 53.77 in Tamil Nadu for the lower
quartile performances. However, the range
for the 75th percentile shows that the top
100 list includes a considerably higher
percentage of higher scores, with 62.54, as
opposed to 58.61 for Tamil Nadu. While the
maximum and mean score of Top 100
Colleges are 74.47 and 72.47 respectively,
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for Tamil Nadu it is 72.09 and 71.09
respectively; meaning the higher-ranking
institutions in the national dataset fare
better than those in Tamil Nadu. These
findings suggest that although Tamil Nadu
institutions ~ show  more  consistent
performance, national institutions score a
wider range, with few elite institutions in
the fray. These fluctuations can easily be
explained by the fact that these universities
hold more resources, infrastructure, and
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funding as compared to other national
institutions, particularly the region in North
by Altbach (2015) and (Kapur and Mehta,
2017). To overcome this performance gap,
especially concerning first-tier
competitiveness, research and
infrastructure investment is required for
southern institutions to compete in a higher
rank (Gupta, 2020).

The following is a comparative summary
of the key findings.

Table 2: Comparative Summary of Key Findings - Top 100 Colleges vs Tamil Nadu Colleges

Metric Top 100 Tamil Nadu Discussion Summary
Colleges Colleges

Mean Score 58.51 57.57 National institutions outperform Tamil Nadu on
average.

Standard 6.25 5.77 Higher variability in Top 100 scores indicates more

Deviation competition at the national level.

(Score)

H-index 100 0 Northern institutions dominate national rankings
consistently.

i10-index 10 2 Limited top-tier representation from Tamil Nadu in
the top 10.

Gini Coefficient 16.89 6.57 Higher inequality in performance among Top 100
institutions compared to Tamil Nadu.

Regression -4.28 -4.57 Tamil Nadu institutions can achieve greater rank

Slope improvements with small score gains.

Regression 300.62 318.20 Tamil Nadu institutions start from a lower baseline,

Intercept reflecting challenges in national competition.
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Comparison of Performance Metrics: Top 100 vs Tamil Nadu Colleges

HEm Top 100 Colleges
70 = Tamil Nadu Colleges

Statistic

Fig. 4: Comparison of Performance Metrics Top 100 Colleges vs. Tamil Nadu Colleges

7. Insights from Variability in the
Performance of Institutions

Depending on the institutional performance
analysis, we tried to wuse the major
variations in the quartiles and standard
deviation to understand the performance of
the Top 100 Colleges against Tamil Nadu
Colleges. Rank ordered by institutional
quality, the Top 100 Colleges have a higher
standard deviation of, 6.25 while Tamil
Nadu Colleges have a standard deviation of
5.77. This wider spread indicates that
within the top 100, some institutions are
much more productive than others —
certainly in terms of funding, facilities, and
research output. Several premier national
institutions with their roots, especially in
Northern India, control these upper tiers
because of their glorious history and
state/central government backing (Altbach,
2015) and (Kapur & Mehta, 2017) Tamil
Nadu Colleges has less dispersion of
performance meaning institutions are more
closely related in terms of the scores they
have attained. However, this may be the
result of different state policies aimed at
equitisation of education rather than

creating elite institutions that should be
capable of attaining the highest national
scores, which is missing in Tamil Nadu
College, as pointed out by the fact that no
extreme high performers are observed in
the college level dataset at the national level
(2020).

This view is also supported by quartile
analysis, which takes the above disparities
a notch higher. For lower-end performance,
the Top 100 Colleges and Tamil Nadu
Colleges are very close to the 25th
percentile, and the 75th percentile is much
lower at 58.61 to 62.54 for the Top 100
Colleges. This disparity defines the
advantage of elite national institutions,
which surge far ahead and have efficient
resource management with governmental
backing, especially in northern areas, such
as Delhi (Gupta, 2020). Variability in Top
100 Colleges is also higher, and the positive
and strong correlation estimated between
scores and ranks also indicates that small
increments in scores can gain handsome
ranks, particularly in very select groups of
colleges. In contrast, the Colleges in Tamil
Nadu, having higher and more stable
general ranks, can drastically change their
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rank only in case of significant
breakthroughs in research, recruitment of
highly qualified academic staff, and
improvements in infrastructure in Colleges
and Universities (Altbach, 2015). This
analysis provides a clear need for priority
funding to improve the higher education
system in Tamil Nadu, thus narrowing the
regional gap to bring parity to institutions in
Tamil Nadu with other states in India
(Kapur & Mehta, 2017)

Comparison of Quartile Ranges: Top 100 vs Tamil Nadu ¢

HEm Top 100 Colleges
60" mmm Tamil Nadu Colleges

25th Percentile

Quartile

Fig. 5: Comparison of Quartile Ranges -
Top 100 Colleges vs. Tamil Nadu Colleges

The bar chart illustrating the percentage
difference of the 25th percentile score
(Quartile 1) and 75th percentile score
(Quartile 3) in the case of Tamil Nadu
Colleges and the Top 100 Colleges both
revealed similar linear relationships. This
visualization shows the lower tenths (25th
percentile) and upper tenths (75th
percentile), which reveals that the top 100
colleges have a higher concentration at the
top rung than Tamil Nadu Colleges.

8. Exploring Regional Policies: A Deeper
Look into the Impact on Institutional
Performance

This study examines regional policies as an
antecedent  factor  influencing  the
environment of higher learning institutions
in various regions of India. Organizations

75th Perceni
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across the globe perceive the positive or
negative impact of state-specific policies,
funding patterns, and priorities, which in
turn determine output, infrastructure, and
faculty recruitment in the course of
research. It is now time to explain how
these policies have affected the regional
distributions that have been captured earlier
in this analysis in the comparison between
the top 100 northern colleges and Tamil
Nadu colleges.

8.1. Federal Grants and Research Grants
Northern Region:

With the help of funding programs of the
central government, northern institutions,
especially those in Delhi, have been
significantly. Certain
organizations, such as the University
Grants Commission (UGC) and the
Department of Science and Technology
(DST) in the central government, fund
research and infrastructure in the

improving

metropolitan ~ areas  of  institutions.
Initiatives such as the Institute of Eminence
(IoE) want to support the development of
selected universities by raising research
budgets and decision-making authority, so
such universities can concentrate on purity
in research (Rao, 2019).

Examples: Universities such as Jawaharlal
Nehru University (JNU) and the University
of Delhi are prime beneficiaries of such
policies. These Universities always secure
their various ranks across the nation
because of well-developed research
environments with UGC and DST research
funding support (Chattopadhyay 2019).
Tamil Nadu:

Although the state government of Tamil
Nadu has paid special attention to the
development of educational facilities, the
funding of research in Tamil Nadu
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University  research  institutions s
comparatively lower than in Northern
University research institutions. Far from
flaunting levels of autonomy and resource
control, as their Delhi counterparts do,
state-funded universities in Tamil Nadu
typically achieve. In addition, (Mishra et al.
2020) Tamil Nadu institutions rank low in
terms of excellence in secular newspapers
in achieving competitive national-level
research grants to develop better research
facilities.

Example: Both Anna University and
Madras University have shown an increase

in research publications, but they still rank

ISSN: 2277-1409

poorly in research grants and international
rankings when compared to northern
universities. In the past, there was relatively
more focus on increasing access to
education in the state than on research
productivity (Gupta, 2020).

Table 3: Comparison of Research Funding between Northern and Tamil Nadu Institutions

Region Policy Support Key Beneficiaries Impact on

Rankings
Northern | Central government funding | Jawaharlal Nehru | High ranking due to
(UGC, DST), Institutes of | University (JNU), Delhi | superior  research

Eminence (IoE) University output
Tamil State-focused funding, | Anna University, Madras | Struggles to
Nadu limited national grants University compete due to
limited resources

8.2 Autonomy and Governance
Northern Region:

The institutions in the North, especially in
Delhi, have more independence and thus
favorably operate with the flexibility of
governance systems. The IoE program was
introduced by the central government to
provide universities with the independence
to decide on faculty appointments, course
offerings, and partnerships without referrals
to department officials. This policy has
enabled northern institutions to pioneer
changes in course delivery and draw global
partnerships (Kapur & Mehta, 2017).
Example: Taking advantage of such
autonomy, the University of Delhi has

established various research alliances and
invited competent faculty members.
Consequently, this flexibility plays a major
role in ranking universities (Choudhury et
al., 2020).

Tamil Nadu:

The state government has greater control
over Tamil Nadu’s higher education
institutions, which means that those
institutions have less autonomy when it
comes to decision-making. Although the
state has been very effective in opening up
access to education, little emphasis has
been placed on institutional independence
to foster research output. According to
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(Gupta, 2020), institutions in Tamil Nadu
increasingly experience a bureaucratic
problem that slows the pace of academic

ISSN: 2277-1409

possess the governance flexibility available
to institutions in Delhi. This hinders its
capacity to invest at the same rate in next-

program advancement and research generation research partnerships
partnership. (Bhattacharya, 2018).
Example: Although Loyola College is a
model institution in Tamil Nadu, it does not
Table 4: Comparison of Institutional Autonomy
Region Autonomy Level Impact on Performance Key Policy
Northern | High (due to IoE and | Enables innovation, higher | Institutes of
central support) research output Eminence (IoE)
initiative
Tamil Low  (strict state | Slower pace of innovation, | State-focused

Nadu regulation)

restricted collaborations

regulatory framework

8.3 Recruitment and retention of faculty
Northern Region:

Northern faculty are attracted and retained
based on centralized recruitment processes
and better pay structures offered to faculties
as compared to other institutions.
Government policies, such as the Faculty
Recharge Program and possibilities under
the IoE program, facilitate the recruitment
of international faculty and famous scholars
at the University of Delhi and JNU. These
policies directly help enhance research,
which consequently complements rankings
(Rao 2019).

Example: JNU has always been listed
among the best universities in India, which
can be attributed to its capacity to employ
and retain the best qualified staff as a result
of government policies supporting
educational institutions.

Tamil Nadu:

There are often state barriers to their
recruitment, and the pay scales in Tamil
Nadu are lower than those in the north.
However, due to the scarcity of research
grants, it becomes quite a problem for

Tamil Nadu institutions to hold on talented
people. The faculty in these institutions
may be poorly funded with fewer research
grants and international connections, which
may lead to low research productivity and,
subsequently, poor ranking (Mishra et al.,
2020)

Example: As one of the most vibrant
women colleges in Tamil Nadu, however,
the quality of faculty recruitment is not as
competitive as the Northern universities
partly due to limited research grants
available and state pay structures
(Bhattacharya, 2018) Northern institutions
were most likely to receive government
support for competitive recruitment of
faculties research throughput and thus
better rankings.titutions create a strong pull
for top academic talent. Government
policies such as the Faculty Recharge
Program (FRP) and initiatives under the
IoE program make it easier for institutions
such as the University of Delhi and JNU to
attract international faculties and renowned
scholars. These policies directly contribute
to improved research output, which bolsters
rankings (Rao 2019).
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Example: JNU has consistently ranked
among the top institutions in India, partly
because of its ability to attract and retain
highly qualified faculty supported by
government policies that promote academic
excellence (Chattopadhyay 2019).

Tamil Nadu:

Faculty recruitment in Tamil Nadu is often
constrained by state regulations and lower
pay scales compared with institutions in the
north. Moreover, the limited availability of
research grants makes it difficult for Tamil
Nadu institutions to retain their top talents.
Faculty in these institutions may lack the
same level of research funding and
opportunities for international
collaboration, which contributes to lower
research output and, thus, lower rankings
(Mishra et al., 2020).

Example: PSGR Krishnammal College for
Women, while a leading institution in
Tamil Nadu, struggles to attract the same
caliber of faculty as Northern universities,
partly due to limited research funding and
state salary scales (Bhattacharya, 2018).
Northern  institutions  benefit  from
government support for competitive faculty
recruitment, resulting in higher research
output and better rankings. This concurs
with the research carried out by Rao (2019),
who pointed out that performance on
institutions is enhanced with top academic
human capital acquisition.

On the other hand, institutions in Tamil
Nadu suffer from state-salary scales and
meager research grants that hamper their
capacity to see worthwhile competent
faculty, which, in return, minimizes
standard performance (Mishra et al., 2020).
The Faculty Recharge Program (FRP) and
initiatives under the IoE program make it
easier for institutions, such as the
University of Delhi and JNU, to attract
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international ~ faculty and renowned
scholars. These policies directly contribute
to improved research output, which bolsters
rankings (Rao 2019).

. Example: JNU has consistently
ranked among the top institutions in India,
partly because of its ability to attract and
retain highly qualified faculty supported by
government policies that promote academic
excellence (Chattopadhyay 2019).

Tamil Nadu:

Faculty recruitment in Tamil Nadu is often
constrained by state regulations and lower
pay scales compared with institutions in the
north. Moreover, the limited availability of
research grants makes it difficult for Tamil
Nadu institutions to retain their top talents.
Faculty in these institutions may lack the
same level of research funding and
opportunities for international
collaboration, which contributes to lower
research output and, thus, lower rankings
(Mishra et al., 2020)

Example: PSGR Krishnammal College for
Women, while a leading institution in
Tamil Nadu, struggles to attract the same
caliber of faculty as Northern universities,
partly due to limited research funding and
state salary scales (Bhattacharya, 2018).

. Northern institutions benefit from
government support for competitive faculty
recruitment, resulting in higher research
output and better rankings. This aligns with
the research by Rao (2019), who noted the
importance of attracting top-tier academic
talent in boosting institutional performance.
. In contrast, Tamil Nadu institutions
face challenges due to state salary scales
and limited research funding, which
hampers their ability to attract and retain
top faculty members, affecting their overall
performance (Mishra et al., 2020).
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8.4 State Level Education Policies
Northern Region:

The North region, particularly Delhi, is
smooth because state-level policies favor
institutions in terms of research and
development of academic facilities.
Hitherto, the Delhi government has
launched several programs seeking to
improve the quality of education through
technology, knowledge centers, and
networking with industries. They are
undertaken in conjunction with the central
government’s core strategies to foster an
environment for successful academic
performance (Choudhury et al., 2020).

. Example: The University of Delhi
has set up several research centers and
technology units that encourage R&D
interfaces  between universities and
industries. These partnerships have helped
make Delhi University always rank high in
the national framework (Kapur & Mehta,
2017).
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Tamil Nadu:

The state-formulated policies of Tamil
Nadu have concentrated more on increasing
the attainment of education, especially in
rural regions. Although this has resulted in
increased enrollment levels, the drive to
increase access has sometimes been
attained at the expense of increasing
research capacity. In its view, (Mishra et al.
2020) opine that, whereas Tamil Nadu has
rightly laid emphasis on mass education,
the future course should also include
strategies that would strengthen research
facilities and research intermediaries

between academic  institutions and
industries.
. Example: Student clauses for

institutions such as Anna University have
received state-level investment to improve
educational infrastructure and still find
themselves short of the research outcome to
match northern institutes (Gupta, 2020).

Table 5: State-Level Policy Focus

Region Policy Focus Key Beneficiaries Impact on Institutional
Performance
Northern | Research and | Delhi University, | Improved research output
infrastructure INU and industry partnerships
development
Tamil Expanding educational | Anna University, | Increased enrollment but
Nadu access Loyola College limited research capacity
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Faculty Recruitment and Retention: North vs Tamil Nadu
90

Effectiveness of Faculty Policies (Score out of 100)

Tamil Nadu Institutions

Northern Institutions

Fig. 6: Faculty Recruitment and
Retention — North Vs Tamil Nadu

9. Suggestions and Conclusion

This scientometric and statistical analysis
shows that there is a marked variation in the
performance of Indian higher education
institutions on a regional basis with respect
to NIRF 2024. National ranking is
determined by Dbetter infrastructure
facilities, historical background, and
centralized flow in Delhi, and many
northern institutions are ahead in the list.
They have enabled them to post better
results than institutions from other areas,
particularly those of the Southern region
HEIs. Tamil Nadu institutions are also
promising, but they have certain system
constraints that hinder them from emerging
into the top of all national rankings. These
include higher levels of research funding
constraints, inflexible state universities
regulations, and laps in national and
international linkages and collaborations,
all of which act as barriers to development
and capability at the national level.
However, reducing these gaps will require
specific policy measures. These should be
aimed at enhancing the research
endowment of Southern institutions,
enhancing teaching resources and academic
facilities, and extending institutional
support to the new generation of
educational stations in the South. When

ISSN: 2277-1409

these glitches are solved, a balanced growth
of higher education in India will be
accomplished, which will be possible with
the interventional help of policymakers to
set strategies to equalize the opportunity of
all HEIs in India and also to see few more
Indian HEIs in global rankings.
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