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MESSAGE

I extend my heartfelt best wishes for the National Conference on
“Changing Trends in Higher Education” being organized on 06th April 2026 at
Y.D.V.D. Arts, Commerce & Science College, Teosa.

Higher education is rapidly evolving due to technological advancements,
globalization, and changing societal needs. Institutions are adopting digital
learning, interdisciplinary approaches, and skill-based education to prepare
students for modern challenges. Adapting to these trends is essential to ensure
that higher education remains relevant, innovative, and responsive to the

demands of the contemporary world.

I am confident that this conference will provide an excellent platform for
researchers, teachers, scholars, and students to share ideas, exchange

experiences, and explore new directions in research.

I congratulate the Principal, organizing committee, faculty members, and

all participants for this commendable initiative. I wish the conference great

Success.

}V’Lﬁ’d b %wubﬁch
(Harstvardtar P- Deshriukh )
President,

Shri Shivaji Education Society,
Amravati

v Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhar’ international Peer-Reviewed Indexed Research Journal

. B.Aéﬁ)

>

ISSN :

2278-9308
Impact Factor -(SJIF) —8.632, Issue NO, (DLXXV) 575 Vol-D 2A($2n61

Dr. Milind A. Barhate
Vice-Chancellor

No. SGBAU/P-100/ | &/ 2026

MESSAGE

It gives me great pleasure to learn that Y.D.V.D. Arts & Commerce College,
Teosa, Distt. Amravati is organizing a One Day National Conference on
“Changing Trends in Higher Education” on 6th April, 2026.

Higher education is changing rapidly today due to new technologies,
improved teaching methods, and the evolving needs of society. The theme of this
conference is very relevant and timely, and it shows a thoughtful effort to
understand and address the current challenges in higher education.

Such academic gatherings provide an excellent platform for academicians,
researchers, and students to deliberate on emerging trends, share insights, and
explore innovative strategies for improving the quality and accessibility of higher
education.

I congratulate the Principal and the entire organizing team for taking this
appropriate initiative. I wish the conference grand success and hope it fulfills its
objectives.

With best wishes. ———
\
V.\‘"‘"'},_)':_"\_":__.
(Dr. Milind Barhate)

Dr. H.R. Deshmukh

Principal,

Y.D.V.D. Arts & Commerce College,
Teosa, Distt. Amravati

Phone : Office - 0721 - 2668273, Resi. 0721 - 2668108
E-mail : vc@sgbau.ac.in  Website : www.sgbau.ac.in
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PROF. MAHENDRA P. DHORE _ SANT GADGE BABA

M.Sc. M.Phil. Ph.D. (Computer Science)

AMRAVATI UNIVE
Pro-Vice Chancellor sorld

AMRAVATI - 444 602
MAHARASHTRA (INDIA)

No.: SGBAU/PVC/ 43 /2026
Date: 23/03/2026

MESSAGE

I am happy to know that, Y.D.V.D. Arts, Commerce & Science College,
Teosa, Dist. Amravati, is organizing National Conference on “Changing Trends in
Higher Education” on 6™ April, 2026.

Now a days higher education is undergoing significant transformation,
marked by a strong focus on multidisciplinary approaches, research-driven learning,
digital integration, skill enhancement, and global collaboration. Institutions are
increasingly striving to create learning environments that are innovative, inclusive and
responsive to societal needs. In this dynamic context, it is essential to thoughtfully
examine how our academic systems can adapt while maintaining academic excellence
and ethical foundations. '

The National Education Policy-2020 has provided a framework to reimagine
higher education through flexibility, interdisciplinary learning, research orientation,
and value-based education. This conference offers a valuable opportunity for
academicians, researchers and policymakers to engage in meaningful discussions on
emerging challenges and opportunities, and to explore strategies for strengthening the
quality and relevance of higher education.

I congratulate the Principal, organizing committee and faculty members of
Y.D.V.D, Arts, Commerce & Science College, Teosa for taking the initiative to host
this significant academic event. I am confident that the deliberations and exchanges of
ideas will contribute positively to shaping a forward-looking and robust higher
education system.

I extend my best wishes for the grand success of the conference.
“2b
r’g"%

(Prof.Mahendra P. Dhore)
Pro-Vice-Chancellor

Mob. 9423103043, Ph. Off. : 0721-2668061
website : www.sgbau.ac.in
Email- prove@sgbau.ac.in / mpdhore@rediffmail.com | dhoremp@gmail.com
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Treasurer Founder Member
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MESSAGE

I take great pleasure in knowing that Y.D.V.D. Arts, Commerce & Science College, Teosa,
Dist. Amravati, is 'hosting the National Conference on "Changing Trends in Higher Education”
on 6th April 2026.

Higher education today stands at 2 crucial turning point. Rapid technological
advancements, digital learning platforms, industry partnerships, and global academic networks are
reshaping the way, knowledge is created and shared. Universities and colleges are now expected
to nurture creativity, research aptitude, entrepreneurship, and ethical leadership alongside academic
excellence. Engaging in thoughtful discussions on these emerging trends is essential to ensure that our
institutions remain relevant and forward-looking.

In alignment with the vision of the National Education Policy 2020, there is a renewed
emphasis on flexibility, multidisciplinary learning, outcome-based education, and innovation- driven
research. This confergnce provides- an excellent forum for academicians, scholars, and policymakers
to deliberate on these developments and collectively explore strategies to enhance the quality and
impact of higher education.

[ warmly commend the organizers for their initiative in convening this important academic
event. I am confident that the exchange of ideas and scholarly interactions will lead to constructive
outcomes and meaningful progress. '

I convey my best wishes for the successful conduct of the conference and hope it proves to be

an inspiring and fruitful experience for everyone involved.
&

(Dilip B. Ingole )
Treasurer
Shri Shivaji Education Society,
Amravati

Address : Ambapeth, Amravati, Pin Code No. : 444 601
Ph. No. : 0721-2672887 (Residance)
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FROM THE PRINCIPAL DESK

*

It gives me immense pleasure to welcome you to the National Conference on
“Changing Trends in Higher Education” being organized by Y.D.V.D. Arts, Commerce &
Science College, Teosa, Dist. Amravati, on 6™ April 2026.

Higher education is experiencing a period of dynamic change driven by
technological innovation, interdisciplinary learning, research advancement, and global
collaboration. As academic institutions, we have the responsibility to continuously adapt,
reflect, and respond to these evolving expectations. This conference has been conceived as a
platform to deliberate on these emerging trends and to collectively explore pathways for
strengthening the quality, relevance, and inclusiveness of higher education.

In the light of the National Education Policy 2020, there is renewed emphasis on
flexibility, skill development, multidisciplinary approaches, and value-based education.
Through expert talks, research presentations, and scholarly discussions, we aim to
encourage meaningful dialogue that bridges theory and practice and contributes to
institutional growth and academic excellence.

I sincerely thank the distinguished speakers, participants, organizing committee
members, and all stakeholders for their support and active involvement. Your valuable
contributions will undoubtedly enrich the deliberations and outcomes of this conference.

I extend a warm welcome to all and wish the conference great success. May it be a

stimulating and rewarding experience for everyone.

Jﬂuﬂ\/h =

T e
Principal

-

Di H.-R:Deshmukh
Principal, Y.D.V.D. Arts, Commerce &

Science College, Teosa
Dean, Science & Technology, SGBAU,
Amravati
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| Editorial Note ]

Higher education across the globe is undergoing a profound transformation driven by

technological advancements, globalization, and evolving societal needs. The traditional
boundaries of teaching, learning, and research are rapidly expanding, giving rise to innovative
approaches and interdisciplinary frameworks. In recent years, the integration of digital
technologies such as online learning platforms, artificial intelligence, and virtual classrooms
has significantly reshaped the educational landscape. The emergence of blended and hybrid
learning models has made education more accessible, flexible, and inclusive, breaking

geographical and economic barriers.

Moreover, there 1s a noticeable shift from teacher-centric to learner-centric education.
Students are now encouraged to engage in critical thinking, problem-solving, and experiential
learning. Skill-based education, employability, and industry collaboration have become key
priorities, aligning academic curricula with real-world demands. Another important trend is the
emphasis on multidisciplinary and holistic education, as advocated by modern education
policies. Institutions are increasingly fostering research, innovation, and entrepreneurship,
preparing students to face complex global challenges.

This conference aims to bring together academicians, researchers, and practitioners to
deliberate upon these changing trends and their implications. The contributions in this volume
reflect diverse perspectives and provide valuable insights into the evolving dynamics of higher
education.

We hope this edited volume will serve as a meaningful resource for scholars, educators,
and policymakers, and contribute to the ongoing discourse on transforming higher education

for a better future.

Dr. Kusmendra G. Sontakke
Organising Secretary
NCCTHE
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ABSTRACT

According to change in time, the role of children in family purchase decision making is
increasingly changing day by day. In recent years, a child possesses more power of independence and
decision making directly or indirectly within the family purchases compared to earlier generations. The
quantity of pressure exert by children varies by product category and stage of the decision making
process. In connection with this, children are more voiced for the things they desire their parents to
purchase and react accordingly; as a result of which the children became the new market segment.
Children became active purchasers with easy access to money and the liberty to make their own
choices. Children of today are significant as a primary, influential and a future market. Children’s
purchasing act is administered by the way they are socialized to act as purchasers / consumers. Family,
friends / peers and media are main socializing agents.

For certain products which are merely children’s product they are the primary users or buyers.
At times, they themselves purchase the product or choose the product before it is purchased by their
parents or family members. Children may influence the purchases made by their parents or family
members for the product or products which are used by the complete family. For some FMCG products
such as Ready to Eat Food (RTF) or Instant foods, Toothpastes, Ice creams, Biscuits/Cakes/Chocolates,
Health Drinks, etc. children exert direct influence or pester power by explicitly (or clearly) stating their
preference and conveying them aloud. Hence, the main focus of this research is to study the impact of
pester power on purchase behaviour of select FMCG products in near by region.
Key words: Pester Power, Market segment, Active Purchasers, socializing agent, FMCG, Ready to Eat
Food.
1. INTRODUCTION

Over time, children's influence on family decision-making has grown. Children have emerged
as a crucial consumer segment that has a variety of influences on how families decide which things to
buy (Caruana & Vassallo, 2003). In most cases, children emotionally sway their parents' choices. Out of
love, many parents frequently have a tendency to grant their kids' requests. Sometimes parents refuse to
give in to their kids' demands for a variety of reasons, including the item's excessive cost, its
unsuitability for kids, or the kid getting too distracted by it. When this happens, kids turn to another
tactic to persuade their parents.Children have the ability—or capacity—to pester their parents into
purchasing goods that they might not otherwise purchase. In an article titled "Kids Advertising Hearings
to Open" in the Washington Post from 1979, Larry Kramer introduced the concept of pester power. The
phrase was used in reference to kids using all of their influence over their parents to get them to buy the
thing they want.
Pester Power as Defined in Research

There is no formal or common definition for pester power in academia. Based on research done
earlier, the term pester power has been defined by different researchers in different ways. The most
simplest definition has been given by Quinn, who says pester power is “repetitive asking/requesting for
a specific item and/or service” (Quinn, 2002, p. 7). Martino explains that pester power is “the children’s
ability to nag their parents into purchasing items they may not otherwise buy” (Martino, 2004, p. 1).
According to Nicholls and Cullen, pester power is “a child’s attempt to exert influence over parental
purchases in a repetitive and sometimes confrontational way” (Nicholls & Cullen, 2004, p. 78).
McDermott and others interpret pester power as “the children’s unprecedented power as consumers and
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their ability to deploy a variety of tactics to exert influence over purchasing by others” (McDermott,
O’Sullivan, Stead, & Hastings, 2006, p. 513). The Director General of Advertising Association
describes pester power as a pejorative term for children making requests to their parents. Galst and
White (1976) uses the term purchase influence attempts (PIA) for pester power. Seth et al. (2004)
explains that pester power is “the nagging ability of children to purchase the product they desire due to
some reason.” Another less aggressively used term for pester power is “purchase request behaviour”
(Young et al., 1996, p. 57).Pester power commonly refers to the nagging ability of the child. Children
resort to using this power to get their demands fulfilled even for the items that they don’t really need or
their parents cannot afford. Spungin points out that (2004, p. 37) “by advertising to children, companies
are encouraging the child to nag their parents into buying something that is not good for them, they
don’t need or the parent cannot afford.”

Pester Power Strategies:

Children employ a number of pester power tactics or strategies to get their demands fulfilled.
They could be classified as direct and indirect influence strategies. Direct influence strategies are
evident strategies used by the children to influence their parents’ decisions and is a purposeful attempt
to influence the decision outcome of the parents. When the children influence the decision outcome of
the parents unintentionally, they are said to be using the indirect influence strategy (Wells, 1965). Past
studies have placed the pester power strategies used by children under various categories. I dell (1998)
describes two types of nagging:

1. Persistent nagging: Children grow restless when their demand is not fulfilled and their actions at
those times exhaust their parents so much that their parents just give into theirdemands. Throwing
tantrums, raising volume, and persistent requests are commonly employed pester strategies by children,
especially toddlers and kids.

2. Importance nagging: Children who are grown up, say older than 7 years, don’t behave like tantrum-
throwing toddlers.They reason it out with their parents by persuading them to agree to their demand.
They list the reasons for why they want to buy the product to justify their demand.

Palan and Lesniak (2001) identifies four different strategies used by children:

1. Informing strategies (asking or telling parents about products)

2. Negative strategies (pestering)

3. Persuasion strategies

4. Reasoning strategies (value for money).

Marquis (2004) lists three influence strategies employed by children for influencing parental
decisions on food purchase. Palan and Wilkes (1997) explain each of these strategies: bargaining (offer
deals), persuasion (express opinions on foods, begging, whining, stating that the product is preferred),
and emotional appeal (asking repetitively, expressing anger, sulking, and being unnaturally nice to
parents). Calderon (2017) included eight influence strategies used by the child to get their demands
fulfilled. These include attempts like asking parents, placing things in cart, responding to the parents
when parents initiate the request interaction, using nonverbal attempts such as pointing toward the
object, begging and pleading, negotiating with the parents, asking them nicely, and displaying anger
verbally (yelling) or nonverbally (kicking).

Behavior of Children and Parents While Shopping:

Marketers and researchers exhibit a constant desire to understand the behavior of children and
parents while shopping. Marketers need an insight into this process to know how exactly parents and
children take their decision and what roles the parents play while shopping with their children. One of
the studies done by Darian (1998) analyzed behavior of children and parents in stores while shopping
for children’s clothing. The method used for collection of data was unobtrusively observing parents and
children while they were shopping in the retail outlets. The parents’ main role was that of a helper. They
suggested options to the children, helping them in finding the right product and size. Nash and Basini
(2012) conducted a study to understand the perspective of consumers regarding the purchase request
between the parent and the child. The method used for the study was an in-depth interview and focus
group with the parents and the child to understand both the parents and the children’s perspectives. The
focus group for children was divided into two age groups to observe variations due to age. One group
had children in the age group of 5-8 years and the other group had children in the age group of 9-11
years.
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The parent—child relationship was described as a game in which two sets of players, the parent and the
child, took part. They consider parent—child interaction to result in requesting and not pestering. They
assume that both the players understand the game well. Williams and Veeck (1998) declared that no
specific attitude or set of attitudes exclusively determines whether a mother would be influenced by her
child or not for all products. The mothers who were child-centered were more likely to be influenced by
children compared to mothers who were more family-oriented. Chan and McNeal (2003) conducted a
study on 1,665 Chinese parents who had children in the age group of 6—14 years and found that parents
control the type of product children can or cannot buy. Parents discussed with children about the
product the latter use but they seldom consult children for the products bought for family use.
2. REVIEW OF LITERATURE

A literature review gives an outline of the field of enquiry: what has already been said on the
topics, who are the key writers, what are the prevailing theories and hypothesis, what questions are
being asked and what methodologies and methods are appropriate and useful. This section covers
understanding the impact of pester power on family purchase decisions by reviewing the extant
literature.
Amstrong & Kotler (2006) in their study examined that advertising influences people through
education, persuasion and reassurance. It also influences the shopping experience, by making shopping
simpler and helping to moderate the prices of advertised products.
Schiffman (2007), classified sources of influence upon teen's shopping into person and situation
factors, such as opinions and attitudes towards product, brand and store, market advice and purchase
values and norms available from parents, peers, and the media. Identification of the sources from which
consumers obtain information advice and influence is equally important in attitude development.
Agrawal, Tripathi & Aditya, (2008), has analyzed the impact of television advertising on children,,s
food preference with special reference to Delhi NCR collected data from 300 respondents between the
ages 6 to 16 years. Convenience sampling method was adopted and the major findings were that TV ads
are the most popular to reach the children along with the online ads which created buzz. The results
showed that TV ads have a positive influence on food preferences of children in Indian prospective.
Kotler, (2008), A reference group can be defined as "a group of people that significantly influences an
individual's behaviour". In consumer behaviour contexts, reference groups are typically comprised of
significant others from the individuals' social network, including family members, co-workers, peers
and friends as well as inspirational figures such as sports heroes, movie stars, and fictional characters.
For children, family members and peers are undoubtedly the most dominant reference groups, followed
by more distant figures such as sports heroes and movie stars (Opoku, 2012).
3.RESEARCH METHODOLOGY
3.1 SIGNIFICANCE OF THE STUDY

Hence this study intends to relate several of these scattered beliefs and philosophies to give a
seamless understanding of the factors leading to the genesis of pester power (mainly the demographic
variables like the age, gender, birth order, family structure, family income, etc.) by examining them in
the light of socio- psychographic variables like the attitude towardsmedia, personality variables like
materialism, exposure to out of home visits. The research work also studies the impact of the same on
the child“s relative influence over the purchase decision of selected product categories and the
resultants pester power. In addition, other variables related to child“s request strategies and parents”
response strategies are studied to give a holistic idea of how pestering is mediated.
3.2 OBJECTIVE of THE STUDY
o To study the association between the number of children and their influence in purchase decision.
o To analyses the relationship between Monthly income and the child influence in the buying decision
process.
o To probe into ways of attraction adopted by the company to influence the children.
o To determine the impact of Television advertisements in the family purchase decision.
o To understand the concept of Pester Power.
o To study how children influence their parents to buy certain products in supermarkets.
o To examine the impact of children on family purchasing decisions.
o To find out which products (like chocolates, snacks, toys, etc.) children mostly request from parents.
o To understand whether parents accept, ignore, or negotiate when children ask for products.
o To study the role of supermarket marketing strategies.
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o To evaluate the overall impact of child influence on supermarket buying behavior.

o To measure how children’s demands affect the final purchase decision of the family.

3.3 SOURCES OF DATA

It is well established that while the secondary data provides good conceptual clarity and direction to
begin with, primary data based on empirical study often helps the researcher get insightful inferences
about the subject of interest. Hence, for the purpose of gaining maximum possible knowledge related to
the study, both the data sources have been duly and optimally used.

o Primary data: Primary data was collected from the parents of the children (with at least one child in
the house in the age ranging from 10-14 years and having some exposure tomedia) in the most
important and diversified geographical locations across the Hyderabad cityto cover maximum
heterogeneity and representation of population. The household surveyapproach was used for data
collection through well-structured questionnaire which coveredvarious issues to meet the objectives of
the study.

o Secondary data: Various research articles from leading journals, business magazines andnewspapers
offer diverse dimensions to this study. These data sources include Journal ofConsumer Marketing,
Journal of Advertising, Journal of Consumer Psychology, Journal of Marketing Research, Journal of
Consumer Research, The Sociological Quarterly, Advances inConsumer Research, Journal of Business
Research, American Psychologist, Journal of Public Policy and Marketing, Journal of Consumer
Behaviour, Asia Pacific Journal of Marketing and Logistics, International Journal of Advertising and
Marketing to children, The Marketing Review, Journal of Communication, Advertising and Society,
Global Business Review , Business Today and Times of India. Various web sources further added
provided important reviews of articles and sections as required. Library resources at Osmania
University, Hyderabad provided access to many online journals and digital sources of information.

3.4 SAMPLING DESIGN
A sampling plan basically entails the sample selection criteria, sampling unit, sampling technique,
sample size, element and respondent definition for the survey.

Study area: The existing urban population of Amravati city forms the sampling frame of research. The
word ,,urban“ here emphasizes that children at least have a television set in the household with some
media exposure and going to school.

Choice of Respondents: Parents of the children were considered as the qualifying criteria for the dyad
selection. The household is considered for the survey if it had one child in the age range of 10 years to

14 years and children having some exposure to media.

FMCG products selected: Toothpaste, Ice creams, Cool drinks, Health drinks, instantfoods, snacks,
chocolates, Biscuits / cookies
3.4.1 Rationale behind selection of children in the age group — 3 years to 15 years :

The reason the age groups selected is 3 to 15 years is that according to the Indian education
system, on an average the eldest of this group would supposedly belong to the tenth standard. Hence,
many of their consumption patterns might be similar to the tween agers. Moreover, it was anticipated
that this age group would also be able to understand many of the issues addressed and hence would
impart good insights on the subject studied. However, quite often it became difficult for the interviewers
to directly get responses from the 8 to10 years for reasons of inabilities on the part of children to
understand the issues and respond and also because of the fickle mindedness of this age group in terms
of social desirability of the responses given.
3.4Tools of Data Analysis
The collected data were analysed using simple statistical techniques to interpret investor behaviour.

The following tools were used:

- Percentage analysis
- Tabular representation
- Graphical representation (charts and diagrams)

- These methods helped in presenting the responses of investors in a clear and understandable manner.
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Data Analysis:
Sr.no Questions Primary Finding Data Destribution
(Majority/Plurality)
1 Age of the child in 3-5 years (24.4%) 13-15 yrs:22%,
family 9-12yrs: 17.1%,
6-8 yrs:14.6%
2 Frequency of Sometimes (48.8%) Always:24.4%,

supermarket visits

Often:14.6%,
Rarely: 9.8%

3 Do they ask for Sometimes (43.9%) Always:31.7%,
specific products? Never:12.2%,
Often:~7%
4 Buying due to child's Sometimes (46.3%) Often:24.4%,
insistence Always:19.5%,
Never:7.3%
5 Most requested Chocolate& Candies(43.9%) | Toys:34.1%,
product type Snacks:9.8%,
Cold Drinks:9.8%
6 Influence of Agree (43.9%) Neutral:26.8%
advertising StronglyAgree:19.5%
7 Source of advertisement Mobile / YouTube (51.2%) | In-store:19.5%
Social media:17.1%
TV:12.2%
8 Parent's usual response Sometimes buy (61%) Buy:19.5%
Explain by
unnecessary:12.2%
9 Do children influence decisions? | Yes (43.9%) No0:29.3%, Sometimes:
26.8%
10 Set a budget limit? Yes (63.4%) Sometimes:19.5%, No:
17.1%
11 Influence of packaging Agree (41.5%) Neutral:31.7%,
Disagree: 14.6%
12 How demands are managed Sometimesbuy (53.7%) Explain and refuse:
34.1%,
Ignore: 9.8%
13 Does"pester power" affect | Agree (34.1%) Neutral:29.3%,
decision? StronglyAgree:24.4%
14 Final purchase decision maker Parent (34.1%) Joint: 26.8%,
Depend on product:
26.8%
15 Frequency of asking in-store Sometimes (39%) Often:22%,

VeryOften:22%, Rarely:
17.1%

3.6 Limitations of the study
The study will be carried out to understand the parents” opinions, views and experiences pertaining to
pester power of select FMCG Products in Hyderabad region. However, the results may differ for other
child-centric products and services like certain electronic and digital items, sports and hobby related
items and other addictive™s. The sample is drawn from Hyderabad city, therefore, may not represent the
whole population. Hence, the limitation of generalization will be there. The respondents may fail to
articulate their opinions; therefore, the in-articulation error may creep in to the study, despite the care

taken.
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4. THEORETICAL IMPLICATIONS

Broadly, this study contributes to marketing literature in several ways. Importantly, the use of
children pester power has been elaborately studied, which adds to the knowledge about the behavior of
Indian children in the wider literature. Our study would help marketers understand children as
consumers, which is another theoretical addition.
5. DIRECTIONS FOR FURTHER RESEARCH
[J The future studies can be made further exhaustive by including rural and differentsocio-economic
sections of the population.
[J There is scope for further research as the present study is based on select product of FMCG where
there are a lot of other products from different segments which can be considered for the future study.
[0 There is scope for further research with the help of observation method of research inthe malls where
the parent are shopping for the family ,accompanied by their childrenwhere a lot of children centric
products are at a hands away distance at the billingcounters.
[0 As the present study is confined only to the parents of children between the age groupsof 10 years to
14 years wherein students of younger and elder age group can be consider for the future research and
further with the change in product category also.
6. FINDING , CONCLUSION ,SUGGESTIONS
6.1 FINDING
o Age of the Child in the Family:
The survey results indicate that a majority of respondents have children between 6—8 years and 9—12
years. This suggests that children in the middle childhood stage are more actively involved in
supermarket shopping and product selection.
o Frequency of Taking Children to the Supermarket:
The findings show that most parents often or sometimes take their children to supermarkets, while a
smaller percentage always bring them along. Only a few respondents reported rarely taking their
children. This indicates that children frequently accompany parents during shopping trips.
o Children Asking for Specific Products:
A large proportion of parents reported that their children often or sometimes ask for specific products
during shopping. Very few respondents selected “never.” This demonstrates that children commonly
express their preferences while shopping.
o Buying Products Due to Child Insistence:
The study reveals that many parents sometimes purchase products due to their child’s insistence, while
some parents often give in to such demands. A smaller group of parents reported that they never
purchase products based on their child’s insistence. This highlights the presence of pester power in
family purchasing decisions.
o Types of Products Requested by Children:
The findings indicate that snacks are the most frequently requested products, followed by toys and cold
drinks. This suggests that children are more attracted to fun, tasty, and entertainment-related products
during supermarket visits.
o Influence of Advertising on Children:
Most respondents agree or strongly agree that advertising influences children’s demand for products.
Only a few respondents disagreed with this statement. This finding shows that advertising plays a
significant role in shaping children’s preferences and purchase requests.
o Source of Product Advertisements:
The results show that mobile phones and YouTube are the primary sources of advertisements seen by
children, followed by television and social media. In-store displays were selected by fewer respondents.
This indicates that digital media has a strong influence on children’s product awareness.
o Parents’ Response to Children’s Insistence:
Parents respond to children’s demands in different ways. Many parents reported that they sometimes
buy the product, while others prefer to explain why it is not necessary or refuse the purchase. A smaller
percentage reported always buying the requested product. This suggests that parents try to balance
between satisfying their children
6.2 CONCLUSION

Based on the overall data, the study concludes that children significantly influence family
purchasing decisions in supermarkets through pester power. Most children often ask for products like
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snacks, toys, and cold drinks, and parents sometimes purchase these due to their insistence.
Advertisements, especially through mobile phones, YouTube, and television, strongly affect children’s
product preferences. Although parents try to control or explain their decisions, children still play an
important role in the final buying decision. Thus, children have become an active and influential part of
family consumer behavior.

6.3 SUGGESTIONS

o Advertisers should not make false claims of the product.

o Adpvertisers should not misguide the children through eye-catching advertisement.

o Television Ads impact has been very strong and the kids try to imitate things from advertisements

o Dual income families should spend quality time with the children thereby reducing the screen time of
them.

o Advertising rules and regulations could be amended frequently. Penalty and Punishments could be
more rigid.
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Abstract

The rapid advancement of generative Artificial Intelligence (Al) technologies has significantly
transformed the educational landscape. Tools such as ChatGPT and other Al-powered platforms are
increasingly being used by students for academic tasks, including idea generation, assignment
completion, and research assistance. While these technologies offer considerable benefits in terms of
efficiency and accessibility of information, concerns have emerged regarding their potential impact on
students' cognitive processes and critical thinking abilities. The present study examines the usage
patterns of generative Al tools among MBA students and analyzes their perceptions regarding the
effectiveness of these tools in academic work. The study adopts a descriptive research design and
utilizes survey-based primary data to explore the extent of Al dependency among students. The results
indicate that a significant majority of students rely on generative Al tools, particularly ChatGPT, for
academic tasks. Furthermore, more than half of the respondents believe that Al makes academic work
faster and easier. However, the findings also highlight the potential risk of cognitive dependency if Al
tools replace independent analytical thinking. The study concludes that while generative Al can enhance
academic productivity, it must be integrated responsibly within educational environments to ensure that
students continue to develop essential critical thinking skills.

1. Introduction

The integration of artificial intelligence into education has introduced significant
transformations in teaching and learning practices. In recent years, generative Al tools have gained
widespread attention due to their ability to produce human-like responses, generate written content,
analyze data, and provide instant solutions to complex academic problems. These tools are increasingly
used by students across various academic disciplines, including management studies.

MBA education emphasizes analytical thinking, problem-solving abilities, and strategic
decision-making skills. However, the growing reliance on generative Al tools for completing academic
tasks raises important questions regarding the development of these competencies. While Al systems
provide quick access to information and facilitate efficient completion of assignments, excessive
reliance on such technologies may reduce students’ engagement in deep cognitive processes.

The concept of cognitive dependency refers to a situation in which individuals rely heavily on
external technological systems to perform tasks that would otherwise require independent thinking and
reasoning. In the context of education, cognitive dependency may occur when students depend on Al-
generated outputs instead of critically analyzing information or developing original ideas.

With the rapid adoption of generative Al tools such as ChatGPT and Gemini, it has become
essential to examine how these technologies influence students’ academic behavior and thinking
processes. Understanding the patterns of Al usage and students’ perceptions regarding these tools can
provide valuable insights into their implications for higher education.

This study focuses on MBA students and investigates the extent to which generative Al tools
are used in academic work. It also explores students' perceptions regarding the usefulness of Al in
completing academic tasks and examines the potential relationship between Al usage and cognitive
dependency. By analyzing these factors, the study aims to contribute to the ongoing discussion on the
responsible use of Al in education.

2. Literature Review

Lau et al. (2025) introduced the concept of critical thinking in Al usage, emphasizing that users
must actively evaluate and verify Al-generated information. The study proposed that students who
engage critically with Al outputs are more likely to benefit from these technologies without
compromising their cognitive development.
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Lee et al. (2025) examined an Al-based educational tool designed to enhance critical thinking
through guided questioning techniques. Their findings suggested that Al can function as a cognitive
support system when it encourages reflection and inquiry rather than simply generating answers.

The increasing integration of generative Al tools in education has attracted considerable attention from
researchers. Several studies have explored how these technologies influence learning processes,
academic performance, and critical thinking skills.

Rahman et al. (2024) investigated the influence of Al text-generation tools on students’ critical
thinking abilities. Their study found that generative Al tools significantly improve the efficiency of
completing academic tasks by providing quick information and structured responses. However, the
researchers also highlighted that overreliance on Al-generated responses may reduce students’
engagement in analytical reasoning and evaluation processes.

Similarly, Ilic et al. (2026) conducted a systematic review of generative Al applications in
higher education. The study examined multiple empirical studies and concluded that while Al tools can
support learning by facilitating access to information and providing instant feedback, they may also
encourage cognitive offloading. Cognitive offloading occurs when individuals delegate mental tasks to
technological systems, which can reduce the development of independent cognitive abilities.

Premkumar et al. (2024) reviewed several research studies to examine the relationship between
generative Al tools and critical thinking skills among university students. The authors observed mixed
outcomes. Some studies indicated that Al tools could stimulate creativity and idea generation, while
others suggested that students may become passive learners if they rely excessively on Al-generated
information without critical evaluation.

Overall, existing literature indicates that generative Al tools have both positive and negative
implications for students' cognitive development. While these tools can enhance learning efficiency and
creativity, excessive reliance on them may hinder the development of critical thinking skills. Therefore,
it is essential to understand how students use Al tools in academic contexts and how these technologies
influence their learning behavior.

3. Research Methodology

3.1 Research Objectives

The study aims to achieve the following objectives:

1. To identify the generative Al tools commonly used by MBA students.

2. To examine the purposes for which students use generative Al tools in academic tasks.

3. To analyze students' perceptions regarding the effectiveness of Al in academic work.

4. To evaluate the potential implications of Al usage for cognitive dependency and critical thinking,.

3.2 Research Design

The study follows a descriptive research design to analyze the cognitive dependency on generative Al
tools and its impact on critical thinking among MBA students.

3.3 Sample Size

The study is based on a sample of 100 MBA students selected for the survey.

3.4 Sampling Technique

The respondents were selected using the convenience sampling technique based on availability and
willingness to participate.

3.5 Data Collection Method

The study is based on primary data collected through a structured questionnaire using Google Forms.A
structured questionnaire consisting of 12 close-ended questions was used to measure Al usage behavior
and dependency level.

3.6 Data Analysis Technique

The collected data was analyzed using percentage analysis, tables and graphical representation to
interpret the results.

4. Results and Data Analysis

Variable Category %

Ai tools used Chatgpt 73.7
Gemini 17.5
Others Ai tools 8.8

Purpose of Ai tools Idea generation 26.3
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Assignment 30
completion
Other Academic uses 43.7
Perception of Ai in | Agree 55
academic tasks faster | Neutral 30
and easier. Disagree 15

5.Findings

The findings of the study indicate that generative Al tools are widely used among MBA
students for various academic purposes. A significant majority of respondents reported using ChatGPT,
highlighting its dominance among available Al platforms. Gemini was used by a smaller proportion of
students, while a limited number of respondents reported using other Al tools.

Regarding the purpose of usage, the results show that students utilize generative Al tools for
multiple academic tasks. A considerable proportion of respondents use Al for completing assignments,
while others use it for idea generation and additional academic activities such as summarizing content
or conducting preliminary research.

The perception analysis reveals that more than half of the respondents believe that Al tools
make academic tasks faster and easier. This suggests that students recognize the efficiency and
convenience provided by generative Al technologies. However, a notable percentage of respondents
expressed neutral opinions or disagreement, indicating that not all students are fully confident about the
effectiveness or reliability of Al tools in academic work.

Overall, the findings suggest that while generative Al tools offer significant advantages in terms of
efficiency and productivity, their increasing use may also create a dependency that could influence
students’ critical thinking and independent learning abilities.

6. Conclusion

The increasing availability of generative Al tools has significantly influenced the academic
behavior of MBA students. The findings of this study demonstrate that a majority of students actively
use Al tools for academic tasks, particularly for assignments and idea generation. Students generally
perceive these technologies as tools that improve efficiency and make academic work easier.

However, the study also highlights the potential risk of cognitive dependency if students rely
excessively on Al-generated outputs without engaging in independent analysis. Such dependency may
affect the development of critical thinking skills that are essential for management education.

Therefore, it is important for educational institutions to promote balanced and responsible use
of generative Al technologies. By encouraging students to critically evaluate Al-generated information
and integrate their own analytical perspectives, educators can ensure that Al serves as a supportive
learning tool rather than a substitute for independent thinking.

7. Suggestions
Promoting Responsible Use of Al in Education

Educational institutions should develop clear guidelines regarding the responsible use of
generative Al tools in academic work. These guidelines should encourage students to use Al as a
support tool for research, idea generation, and clarification of concepts rather than as a substitute for
independent thinking and analysis.

Integration of AI Literacy in Curriculum

Universities should introduce Al literacy programs to help students understand the capabilities
and limitations of generative Al tools. Such programs can train students to critically evaluate Al-
generated outputs, identify potential biases, and verify information using reliable academic sources.
Designing Critical Thinking-Based Assignments

Faculty members should design assignments that require analytical reasoning, problem-solving,
and personal interpretation rather than simple information retrieval. Case studies, reflective essays, and
problem-based learning activities can encourage students to think critically even when Al tools are
available.

Encouraging Verification of AI-Generated Content

Students should be encouraged to cross-check Al-generated responses with textbooks, academic
journals, and credible sources. This practice will help them develop research skills and prevent blind
reliance on Al-generated information.
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Faculty Training on Al Integration

Educators themselves must be trained to effectively integrate Al tools into the learning process.
Faculty development programs can help teachers understand how Al can be used to enhance learning
outcomes while maintaining academic integrity and critical thinking development.
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s Abstract

Consumer trust is a critical component in the healthcare sector, as patients rely heavily on
healthcare providers for diagnosis, treatment, and guidance. Trust influences patients’ choice of
hospitals, treatment compliance, and overall satisfaction with healthcare services. This research study
aims to examine the level of consumer trust in local healthcare providers in Amravati city and identify
the factors influencing this trust.

The study uses an empirical approach with primary data collected through questionnaires
distributed among residents of Amravati. Factors such as service quality, doctor—patient
communication, cost transparency, accessibility, and hospital reputation were analyzed. The results
indicate that communication, transparency in billing, and perceived competence of doctors significantly
influence consumer trust. The study also highlights that word-of-mouth recommendations play an
important role in patients’ healthcare decisions
% Introduction
Background of the Study

Healthcare services are essential for maintaining the well-being of individuals and communities.
In recent years, consumer expectations in healthcare have increased due to rising awareness, education,
and access to information. Patients now evaluate healthcare providers not only based on treatment
outcomes but also on service quality, affordability, and trustworthiness.

Trust is particularly important in healthcare because patients often lack technical knowledge
and must rely on the expertise and ethical behavior of healthcare professionals. When trust exists,
patients are more likely to follow medical advice and maintain long-term relationships with healthcare
providers.

In India, trust in the healthcare system has been a major concern. Studies show that a large
proportion of citizens express distrust toward healthcare providers due to issues such as lack of
transparency, high costs, and medical negligence. One survey reported that more than 92% of people
do not fully trust the healthcare system, including hospitals, doctors, and diagnostic laboratories.
Understanding the factors that influence consumer trust is therefore crucial for improving healthcare
service delivery and patient satisfaction.

Importance of Consumer Trust in Healthcare

Consumer trust affects multiple aspects of healthcare services:

1.Patient satisfaction

2.Treatment adherence

3.Hospital reputation

4.Long-term patient loyalty

5.Healthcare service utilization

Patients often choose healthcare providers based on factors such as doctor reputation, hospital
accessibility, affordability, and medical expertise.

Therefore, healthcare institutions must develop strategies to strengthen trust among patients.

Profile of Amravati City

Amravati is an important city in the Vidarbha region of Maharashtra. It serves as a healthcare hub for
nearby rural and semi-urban areas. The city has:

*Government hospitals

*Private hospitals

*Specialized clinics

*Diagnostic centers

Many patients from surrounding villages visit Amravati for treatment, making it an appropriate location
for studying consumer trust in healthcare providers.
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Problem Statement

Despite the availability of healthcare services in Amravati, many patients still face challenges related to:
*Lack of transparency in medical costs

*Long waiting times

*Poor communication between doctors and patients

*Perceived commercialization of healthcare services

These issues may affect consumer trust and healthcare decisions.

Objectives of the Study

1.To examine the level of consumer trust in local healthcare providers in Amravati.

2.To identify factors influencing patient trust.

3.To analyze the relationship between service quality and consumer trust.

4.To study the impact of communication and transparency on trust.

5.To provide suggestions for improving consumer trust in healthcare providers

Hypotheses of the Study

HI: There is a significant relationship between service quality and consumer trust.

H2: Doctor—patient communication positively affects consumer trust.

H3: Transparency in pricing significantly influences consumer trust.

H4: Hospital reputation positively impacts consumer trust.

Literature Review

Concept of Trust in Healthcare

Trust in healthcare refers to the patient’s belief that the healthcare provider will act in their best interest
and provide appropriate treatment. It involves competence, honesty, and ethical behavior.

Trust also improves clinical outcomes because patients are more willing to follow medical advice and
treatment plans

Factors Influencing Consumer Trust

1. Doctor Competence

Patients trust doctors who demonstrate professional knowledge and skills.

2. Communication

Effective communication helps patients understand their condition and treatment options.

3. Transparency

Clear information regarding treatment procedures and costs improves trust.

4. Hospital Reputation

Brand image and patient reviews influence healthcare decisions.

5. Accessibility

Patients prefer hospitals that are easily accessible and conveniently located.

Patient Satisfaction and Trust

Patient satisfaction is closely linked with trust. Studies indicate that empathetic communication and
compassionate care significantly increase patient confidence in healthcare providers.

Research Gap

Although several studies have examined trust in healthcare systems at national and global levels, limited
research has focused on consumer trust in local healthcare providers in smaller cities like
Amravati. Therefore, this study aims to fill this gap.

+* Research Methodology

Research Design:

This study uses a descriptive research design to analyze consumer trust in healthcare providers.

Data Collection:

Primary Data

Primary data was collected through questionnaires distributed among patients and residents of
Amravati.

Secondary Data

*Secondary data was obtained from:

*Research journals

*Healthcare reports

*Online databases

*Government publications.
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Sample Size:

37 respondents.

Sampling Method:

Convenience sampling method was used.
Research Instrument

A structured questionnaire was used containing sections on:
*Demographic information

*Healthcare usage patterns

*Trust factors

*Patient satisfaction

Graph 1: Age Group of Respondents (Pie Chart)

|Age GroupHRespondents‘
1825 |24 |
2535 |7 |
3545 |ls |

RESPONDENTS

N 18-25
N 25-35
3545

Interpretation:

From the above table, 66.67% of respondents belong to the age group 18-25, 19.44% belong to 25-35,
and 13.89% belong to 35-45. Th

is shows that the majority of respondents are young individuals.

Graph 2:Frequency of Healthcare Visits (Bar Graph)

FREQUENCY RESPONDENTS

Sometimes 20

Rarely 11

Very Often 5
ChartTitle

Very Often
Rarely I
Sometimes I—

0 5 10 15 20 25

Interpretation:
From the above table, 55.56% of respondents visit healthcare providers sometimes, 30.56%
rarely, and 13.89% visit very often. This indicates moderate healthcare usage among respondents.
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Graph 3Type of Healthcare Provider Preferred(Pie chart)

Response Percentage
Private hospital 72%
Ayurvedic/ Homeopathy 14%
Doctor

Local clinic 8%
Government Hospital 6%

Percentage

= Private hospital
= Ayurvedic/ Homeopathy Doctor

Local clinic

Interpretation:

From the above table, 72.22% of respondents prefer private hospitals, followed by 13.89% choosing
Ayurvedic/Homeopathy doctors. Very few respondents prefer government hospitals.

Graph 4: Trust in Local Doctors(Bar Graph)

|Trust Level HRespondents |
|Neutra| H16 |
|Trust H15 |
|
|

|Strong Trust H4
|Do Not Trust Hl

ChartTitle

20

10 I l

0 s -

Neutral Trust Strong Do Not
Trust  Trust

B Respondents
Interpretation:

From the above table, 44.44% of respondents feel neutral about trust, while 41.67% trust local doctors.
Only 2.78% do not trust them.
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Graph S:Satisfaction with Treatment (Bar Graph)

Satisfaction Level Respondent
Satisfied 23
Very Satisfied 9
Neutral 4
ChartTitle
Neutral I

VerySatisfied NN
Satisfied I

0 5 10 15 20 25
Interpretation:

From the above table, 63.89% of respondents are satisfied with treatment, while 25% are very satisfied.
Graph 6:Affordability of Healthcare Services (Pie Chart)

Response Respondents

Affordable 27

Expensive 7

Very Affordable 2
Respondents

A

® Affordable ® Expensive Very Affordable

Interpretation:
From the above table, 75% of respondents find healthcare services affordable, while 19.44% consider

them expensive.

Graph 7:Waiting Time(Bar Graph)
WaitingTime Respondents
15-20 minutes 16

Less than 15 minutes
30-60 minutes

Other

W[ oo O
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ChartTitle

20

10
N B T -

15-20 Lessthan  30-60 Other
minutes 15 minutes minutes

B Respondents

Interpretation:

From the above table, 44.44% of respondents wait for 15-20 minutes, while 25% wait less than 15
minutes.

Graph 8:Cleanliness of Hospital (Pie Chart)

Rating Respondents
Good 20
Average 11
Excellent 4
Poor 1
Respondents
1

" Good ® Average Excellent ® Poor

Interpretation:
From the above table, 55.56% of respondents rated cleanliness as good, while 30.56% rated it average.
% Graph Analysis

Graphical representation of data plays an important role in simplifying complex information
and making interpretation easier. In this study, various pie charts and bar graphs are used to visually
present the responses related to consumer trust in local healthcare providers in Amravati. The
theoretical interpretation of these graphs is as follows:

The pie chart representing age distribution shows that a large proportion of respondents
belong to the younger age group (18-25 years). Theoretically, this indicates that younger individuals are
more responsive to surveys and are more aware or engaged with healthcare services. It also suggests
that the study findings are influenced by youth perspectives.

The bar graph showing frequency of healthcare visits highlights that most respondents visit
healthcare providers occasionally. This suggests a moderate level of healthcare utilization, which
theoretically indicates that people seek medical help when necessary rather than for regular check-ups.

The pie chart of healthcare provider preference clearly shows a strong inclination towards
private hospitals. Theoretically, this reflects the perception that private hospitals offer better quality
services, advanced facilities, and more reliable care compared to government hospitals.

The bar graph of trust levels shows that a large number of respondents are neutral, followed
closely by those who trust local doctors. Theoretically, this suggests that while the healthcare system is
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performing adequately, there is still a gap in building strong emotional trust and long-term patient
relationships.

The bar graph of satisfaction levels indicates that most respondents are satisfied or very satisfied with
the treatment received. Theoretically, satisfaction is closely linked to perceived service quality, which
positively influences trust and future healthcare choices.

The pie chart on affordability indicates that most respondents consider healthcare services affordable.
From a theoretical standpoint, affordability is a critical factor in accessibility and utilization of
healthcare services.

The bar graph of waiting time shows that most respondents experience moderate waiting periods.
Theoretically, shorter waiting times contribute to higher satisfaction, while longer waits can negatively
affect patient perceptions.

Finally, the pie chart on cleanliness indicates that hospitals maintain acceptable hygiene levels.
Theoretically, cleanliness is directly related to perceived service quality and plays a significant role in
building patient trust.

+ Findings of the Study

Based on the analysis, the key findings are:

1. The majority of respondents belong to the young age group (18-25).

2. Most people visit healthcare providers occasionally, not frequently.

3. Private hospitals are the most preferred, indicating higher trust in private healthcare services.

4. Respondents show a moderate level of trust, with many still neutral.

5. A large proportion of respondents are satisfied with treatment services.

6. Most respondents consider healthcare services affordable.

7.Waiting time is moderate and acceptable for most patients.

8.Cleanliness levels are generally good, but there is room for improvement.

% Conclusion

The study on Consumer Trust in Local Healthcare Providers in Amravati reveals that overall
trust in healthcare providers is positive but not very strong. While most respondents are satisfied with
treatment, communication, and care provided by doctors, a significant portion remains neutral regarding
trust.

Private hospitals dominate the healthcare preference due to better perceived quality and
reputation. Factors such as doctor reputation and personal recommendations play a major role in
decision-making, more than affordability.

Although healthcare services are largely considered affordable and satisfactory, there is still a
need to build stronger trust, reduce neutrality, and improve service quality in certain areas like waiting
time and cleanliness.

Overall, the healthcare system in the study area is performing well but requires continuous
improvement to enhance patient trust and satisfaction.

% Suggestions/ Recommendations

1. Improve Trust Building Measures

2. Healthcare providers should focus on transparency, patient engagement, and ethical practices to
convert neutral patients into trusting ones.

3. Enhance Communication Skills of Doctors

4. Although communication is good, training programs can further improve clarity, empathy, and
patient understanding.

5. Reduce Waiting Time

6. Hospitals should adopt better scheduling systems and increase staff efficiency to minimize patient
waiting time.

7. Upgrade Cleanliness and Infrastructure

8. Maintaining higher hygiene standards and improving hospital facilities will increase patient
confidence and satisfaction.
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Abstract

The National Education Policy 2020 has introduced a transformative framework for higher
education in India, emphasizing multidisciplinary learning and flexibility in curriculum design. One of
its innovative features is the General Open Elective Course (GOEC), which mandates students to study
subjects outside their primary discipline. This paper examines the structural and pedagogical
implications of GOEC with particular reference to its implementation in an affiliated college. Using an
experiential and qualitative approach, the study highlights institutional practices, benefits, and
challenges associated with GOEC. The findings suggest that while GOEC promotes interdisciplinary
exposure and skill development, its effectiveness is influenced by factors such as academic load, student
perception, and evaluation mechanisms.
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ABSTRACT

Agricultural waste from Arachis hypogaea (peanut) is an abundant and underutilized resource
rich in bioactive compounds such as phenolics, flavonoids, tannins, and resveratrol. These compounds
exhibit important biological activities including antioxidant, antimicrobial, anti-inflammatory, and
anticancer properties. This short review highlights the types of peanut waste, their phytochemical
composition, extraction methods, and potential applications in pharmaceutical, nutraceutical, and
environmental fields. Proper utilization of this waste can contribute to sustainable development and
waste management.
KEYWORD: Arachis hypogaea, Dbioactive compounds, agricultural waste, antioxidants,
phytochemicals.
INTRODUCTION

Peanut (Arachis hypogaeal.) is among the most widely cultivated oilseed crops globally. It is
usually grown as an annual plant, though in warmer regions it can continue to grow perennially until
harvest. Due to its rich oil and protein content, peanut serves as a valuable resource for both human
consumption and animal feed. Peanut oil functions as an aperient and emollient, often used as an
alternative to olive oil. Being primarily composed of monounsaturated fats, it is considered heart-
friendly, helping reduce the risk of heart attacks. Essential oils, also known as plant essences, are
volatile, aromatic substances with an oily nature, produced by plants. While most remain liquid at room
temperature, some occur as solids or resins, displaying a variety of colors from pale yellow and emerald
green to blue or reddish-brown. These compounds are synthesized in different plant organs-including
buds, flowers, leaves, stems, seeds, fruits, and roots-and are stored in specialized structures such as
secretory cells, cavities, canals, epidermal cells, or glandular trichomes. (Ahmed Alafy Alex at el.,
2020)

Plant-based foods, particularly those of medicinal origin, contain a wide range of biologically
active compounds that support human health These compounds include antioxidants, antihypertensive,
sedative, antibacterial, anti-inflammatory, and anticancer agents). Among them, phenolic compounds
have recently attracted significant attention for their beneficial effects such as antioxidant,
antimicrobial, and anti-inflammatory properties, as well as their role in preventing metabolic disorders.
Extensive research has focused on these plant-derived compounds and their derivatives to meet the
growing demand for natural antioxidants in pharmaceuticals, cosmetics, food, and other industries,
Phytochemicals are broadly classified into phenolic compounds and their metabolites, terpenoids, and
alkaloids. These compounds not only provide antioxidant benefits to humans but also help plants
withstand environmental stresses. Similar to12 phenolics, flavonoids exhibit various health-promoting
effects, including anticancer and anti-obesity activities, and offer protection against nicotine related
diseases. High consumption of flavonoids has been linked to reduced risks of chronic illnesses such as
cardiovascular disease, stroke, and certain types of cancer. Samme Ullahet al, (2019).

India is one of the leading producers and exporters of groundnuts, with exports steadily
increasing. Groundnuts are categorized into four main market types: Runners, Spanish, Virginia, and
Valencia. Their health-promoting properties are largely attributed to biologically active phytochemicals.
On a dry weight basis, groundnut seeds contain 44-56% oil and 22-30% protein. They are also an
excellent source of minerals like phosphorus, calcium, magnesium, and potassium, as well as vitamins
E, K, and those in the B-complex group. Groundnuts play a crucial role in supplementing the diets of
both humans and livestock with essential nutrients. As a plant-based source of phytochemicals, they
contribute to various health benefits. These compounds, along with other nutrients, help in reducing the
harmful effects caused by free radicals or reactive oxygen species (ROS). When ROS levels exceed the
body's antioxidant defenses, it leads to oxidative stress-a condition linked to heart disease,
neurodegenerative disorders, cancer, and aging. (B. Prabasheela et al., 2015)
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Plants, commonly referred to as green plants, are multicellular organisms that belong to the kingdom
Plantae. They are part of an unranked group known as Viridiplantae (which means "green plants" in
Latin), and this group includes flowering plants, conifers and other gymnosperma, ferns, clubmosses,
hornworts, liverworts, mosses, and green algae. This classification does not include red and brown
algae, fungi, archaea, bacteria, or animals. Thousands of plant species are grown not only for their
beauty but also to offer shade, regulate temperatures, reduce wind, lower noise levels, provide privacy,
and help prevent soil erosion.

Plants also play a key role in a multi-billion-dollar tourism industry, which involves visits to
historic gardens, national parks, rainforests, forests with vibrant fall foliage, and events like the National
Cherry Blossom Festival Plants serve as sources of numerous natural substances, including essential
oils, natural dyes, pigments, waxes, resins, tannins, alkaloids, cork, amber, and more. Many everyday
products are plant-based, such as soaps, shampoos, perfumes, cosmetics, paints, varnishes, turpentine,
rubber, latex, lubricants, linoleum, plastics, inks, and gums, Plants also provide renewable energy
sources like firewood, peat, and various biofuels. Even coal and petroleum originated from ancient plant
remains. For centuries, olive oil has been used in lamps as a source of light. (Nazia Afrin et al 2012)
AIM
To investigate recent trends in Bioactive compounds from agricultural waste of arachis hypogaea
through phytochemical estimation of leaves,roots & pods.

RESEARCH OBJECTIVES

This research is designed to comprehensively investigate the phytochemical richness of residual
materials from Arachis hypogaea by applying diverse scientific techniques, the study will pursue the
following objectives

1. Phytochemical Profiling: To identify and characterize a wide spectrum of secondary metabolites,
such as alkaloids, flavonoids, terperioids, phenolics, and lignins, present in Arachis hypogaea

2. Sample Procurement and Preparation: To systematically collect and prepare plant residues from
different locations across the Amravati district.

3. Extraction Methods: To apply various solvent-based and technique oriented extraction methods for
isolating phytochemicals from both fresh and dried materials.

4. Qualitative Analysis: To carry out qualitative tests for identifying and categorizing primary and
secondary metabolites in the collected samples.

5. Quantitative Analysis: To employ advanced analytical techniques such as HPLC/HPTLC, GC-MS,
and NMR for quantitative evaluation and structural elucidation of bioactive compounds:

6. Bioactivity Evaluation: To assess the antioxidant and antimicrobial activities of the identified
compounds, highlighting their potential health promoting properties.

7. Commercial Viability: To analyze and interpret the generated data for deriving meaningful insights
that could support the commercialization of bioactive compounds and guide future industrial
applications

Overall, these objectives aim to advance sustainable practices, promote circular economy
concepts, and deepen scientific understanding of the biological and industrial potential of bioactive
compounds derived from Arachis hypogaea residues.

METHEDOLOGY

Sample Collection

Peanut agricultural waste materials (leaves, roots, and pods) were collected from agricultural fields.
Drying and Grinding

The collected samples were washed, shade-dried, and ground into fine powder using a grinder.

Solvent Extraction

The powdered samples were extracted using ethanol or methanol solvent by maceration/Soxhlet
extraction method.

Filtration and Concentration

The extract was filtered using filter paper and concentrated using a rotary evaporator or water bath.
Phytochemical Screening

The extracts were subjected to qualitative phytochemical tests to identify phenolics, flavonoids, tannins,
alkaloids, and saponins.

Antioxidant Activity Analysis

Antioxidant activity was determined using DPPH or FRAP assay.
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APPLICATION

Bioactive compounds from peanut waste have multiple applications:

Pharmaceuticals — development of natural drugs

Nutraceuticals — dietary supplements

Cosmetics — anti-aging and skin care products

Environmental use — waste management and bioenergy production

EXPECTED RESEARCH OUTCOMES WITH BENEFICIARIES

Identification and Characterization of Phytochemicals:

Comprehensive profiling and structural characterization of phytochemicals present in the residues of
Arachis hypogaea using advanced analytical techniques

Discovery of Bioactive Compounds:

Identification of novel bioactive molecules from peanut by-products with promising applications in
pharmaceutical formulations, cosmetic innovations, and functional food development.

Waste Management Solution:

Development of eco-friendly strategies to utilize peanut residues, reducing agricultural waste while
promoting environmental sustainability.

Antioxidant and Antimicrobial Activity Insights:

Elucidation of the antioxidant and antimicrobial potential of extracts derived from Arachis hypogaea
residues, highlighting their therapeutic and preservative applications.

Scientific Publications and Contributions:

Generation of high quality research outputs suitable for publication in peer-reviewed journals, thereby
enriching the scientific literature on peanut derived phytochemicals and their applications

Database of Phytochemical Properties:

Establishment of a dedicated database documenting the phytochemical constituents and biological
activities of compounds extracted fromArachis hypogaea serving as a resource for researchers, industry
stakeholders, and policy makers

BENEFICIARIES:

Local Farmers and Agricultural Stakeholders

The proposed research on utilizing Arachis typogaea residues offers farmers new opportunities to
generate income from agricultural waste, thereby improving their economic stability.

Pharmaceutical and Cosmetic Industries

The identification of novel bioactive compounds from peanut residues could greatly support the
development of innovative drugs and natural cosmetic formulations, adding value to these industries.
Food Industry

Phytochemicals extracted from Atachis hypogea by products may be incorporated into functional foods,
enhancing their nutritional value and offering additional health benefits to consumers.

Government and Policy Makers:

Findings from this research could guide the formulation of policies that promote sustainable agricultural
practices, efficient waste utilization and environmental protection.

Academic and Research Institutions:

The work will enrich the scientific knowledge base, opening avenues for further investigations into the
medicinal and industrial potential of peanut derived compounds.

Environment:

Through the reuse of peanut crop residues, the research encourages better waste management, reduction
of environmental pollution, and conservation of natural resources

Public Health

Society at large may benefit from the development of health-enhancing nutraceuticals and
pharmaceuticals derived from peanut by-products, Thereby contributing to improved well-being
Overall Impact:

This research not only advances scientific understanding but also demonstrates practical
applications that span across econom environmental, and health domains Nutraceutical and
pharmaceutical sectors may reduce their dependence on conventional sources of compounds, while
sustainable waste management practices can help minimize pollution, particularly air pollution
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SIGNIFICANCE Of PROBLEMS
Agricultural residues of Arachis hypogaea (peanut), such as shells, husks, skins, and roots, are often
discarded as waste but actually contain valuable bioactive compounds. These include phenolic
compounds, alkaloids, flavonoids, dietary fiber, proteins, and minerals that exhibit strong antioxidant,
antimicrobial, and anti-inflammatory properties.
e Health and Nutrition: Their antioxidant and therapeutic potential can support the development of
nutraceuticals, functional foods, and pharmaceuticals.
e Waste Management: Transforming peanut by-products into useful resources helps reduce
environmental burden and supports sustainable agriculture.
o Industrial Applications: Extracted compounds can be used in food preservation, cosmetics, and even
biodegradable materials.
e Economic Value: Valorizing peanut waste creates new opportunities for income generation in agro-
industries and contributes to a circular economy.
Thus, the bioactive constituents of peanut agricultural waste not only promote human health

but also play a crucial role in environmental sustainability and economic growth.
CONCLUSION

Agricultural waste of Arachis hypogaea is a valuable source of bioactive compounds with
significant health and industrial benefits. Its proper utilization can reduce environmental pollution and
promote sustainable development. Further research is needed to enhance extraction techniques and
explore large-scale applications.
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Abstract-The rapid growth of social media platforms has made predicting the reach, engagement or
virality of user-generated content a vital task for digital marketing, public opinion monitoring and
platform management. This paper reviews recent methodological advances in popularity prediction
using machine learning. Recent research has moved from simple regression models to sophisticated
architectures, including Diffusion-Guidedpropagation Augmentation (DGPA), Heterogeneous Graph
Neural Networks (GNNs), and Retrieval-Augmented Transformers. Key trends include the integration
of multimodal data (text, image, and video), modelling of complex temporal dynamics through neural
ordinary differential equations (ODEs) and temporal graphs, and increasing emphasis on self-
explanatory frameworks. This review synthesizes findings from recent literature, highlighting the
performance benefits and challenges of multi-source cascade modelling in early-stage prediction.
Keywords-Machine Learning, Popularity Prediction,Diffusion based model

1. Introduction

Predicting the popularity of social media content is essential to understanding information
dissemination and maximizing audience engagement. Over the past few years, the field has transitioned
from using static features and linear models to leveraging deep learning frameworks that can capture the
complex spatial and temporal dependencies of information cascades [11], [15]. Traditional methods
often struggle with the “cold-start” problem — predicting popularity for new content with low initial
engagement — and the dynamic nature of user-message interactions [9], [12].

Methodological Progress from last five years has brought more effective ways to deal with
these challenges. New ideas like diffusion-guides augmentation [1], multimodal ensemble learning [2],
and retrieval-augmented hypergraphs [6] have greatly improved the accuracy of predictions across
various platforms such as Twitter (X), Weibo, Instagram and Flickr. This report looks into these recent
developments, highlighting the architectural changes and performance result that define the current best
practices.
2.Methodological Advances

2.1 Generative and Diffusion-Based Models
One of the most important recent changes in this field is the use of diffusion models for predicting
popularity. Unlike traditional discriminative models, these methods see the prediction of cascade
dynamic as a generative process

Diffusion Guided Propagation Augmentation (DGPA): Proposed by Li et al. (2025), DGPA
uses a generative method where a temporal conditional interpolator acts as a noising process and
forecasting serves as the denoising process [1]. By generating cascade representation step by step
through a sampling process, DGPA improves the timeliness and accuracy of early-stage popularity
prediction.

Dynamic Cues-Driven Diffusion (CasFT):Wang et al. (2024)introduced CasFT, which uses
diffusion introduced CasFT, which uses a diffusion model to create future popularity trends.lIt is guided
by observed information cascades and dynamic cues extracted using neural ordinary differential
equation (ODEs)[15].Thisapproach specifically targets the uncertaintyin growth rates,whichcan vary
significantly acrossdifferent datasets.

2.2 Graph-Based and TopologicalApproaches
Graph-based models remain central to popularity because they can represent the structuralrelationships
within social networks.

Heterogeneous Graph NeuralNetworks(HGNNs): Jia etal.(2022)developed the Heterogeneous
Diffusion Attention Network (HEDAN), which utilizes a graph with multiplenode types
(users,messages)and  relationship types (friendship, interaction,interest)[9]. Similarly,Wu et
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al.(2022)proposed HERI-GCN,a heterogeneous recurrent integrated graph convolutional neural network
that treats time intervals as heterogeneous nodes to model multi-source cascades[11].

Temporal Graph Modelling: Jin et. al.(2024)proposed a multi-layer temporal GNN framework that
learns temporal representations from a sequence of network snapshots to predict future popularity
changes [3]. another approach, GTGCN, captures both intra-snapshot temporal information and inter-
snapshot temporal dependencies|[18].

Combining  Structure and  Sequence:CasSeqGCN(2022) combines Graph  Convolutional
Networks(GCNs) for snapshot representation withLong Short-Term Memory (LSTM) networks for
temporal sequence extraction,using a novel dynamic routing aggregation method [14].

2.3 Multimodal and Transformer Architectures

As social media content becomes increasingly multimodal,researchers have developed
architectures that can process text,images,and videos simultaneously.

Multimodal Ensembles:Hyper Fusion (2025) integrates visual representations from CLIP
encoders and textualembeddings from transformers[2].It employees a hierarchical ensemble
strategy(CatBoost,TabNet, and MLPs)and introduces Cross-modal similarity measures to enhance
prediction.

Retrieval-Augmented Hypergraphs:RAGTrans(2024) utilizes a retrievalaugmented hypergraph
transformer to strengthen representations by exploiting knowledge from relevant user-generated
content(UGC)[6].

Vision-and-Language Transformers:TTC-VLT(2022) uses a title-and-tag contrastive learning
strategy withina transformer framework to differentiate multimodal information from titles and tags
[20].

Sentiment-Aware Network: The NARRATOR model(2024) leverages BERT for Text, VGG19
for visual features, and Graph Sage for hashtag structural embeddings,incorporating a novel hashtag-
guided attention mechanism[13].

2.4 Explainable and Probabilistic Models

Recognizing the “black box “nature of deep learning,recent research has focused on modal
interpretability and formal reasoning.

Self-Explainable Frameworks: ExCas (2025) is a graph-wise self-explainable framework that uses a
cascade-aware graph transformer and bottleneck subgraph extractors based on the information
bottleneck principal[5].

Evidential Reasoning: Rivadeneria et.al.(2024) introduced MAKER, a maximum likelihood
evidential reasoning approach for Instagram post popularity[10]. This model offers greater transparency
and interpretability compared to standard classifiers like SVM or KNN.

Bayesian Mixture Models: The Bayesian Mixture Hawkes(BMH)model (2024) jointly learns the
influence of source,content,and spread dynamics using a hierarchical mixture model, proving
particularly effective for “cold-start”prediction[12].

3. Analysis of Recent Trends

Several Key trends have emerged in the methodological landscape of popularity prediction over the last
four years:

i. Shift to GenerativeForecasting: There is a notable move from direct regression to generative
modelling (e.g. diffusion models)to handle the inherent uncertainty and stochastic nature of information
cascades[1],[15].

ii.Multimodal Synergy: Modern models no longer treat content and metadata as separate
features.Instead,they use contrastive learning and hypergraph-based fusion to capture the interplay
between text,visual aesthetics, and user behaviour[2],[6],[20].

iii. Temporal Fine-Graining:Advances in neural ODEs and temporal GNNs allow for continues-time
modelling of cascades,moving beyond discrete snapshots to capture morenuanced diffusion
dynamics[3][15].

iv.Emphasis on interpretability: The development of self-explainable frameworks(ExCas) and evidential
reasoning (MAKER) reflects a growing need for models that can justify their predictions, especially for
applications in public opinion monitoring[5],[10].

v. Multi-Source Integration:Researchis increasingly addressing “multisource cascade”,

Where information spread across different platforms or through multiple entry points, requiring
heterogeneous graph structure[11].
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4. Performance and Evaluation

Recent models have demonstrated significant improvements over traditional baselines (e.g.
DeepCon Coupled GNN and basic LSTMs). Accuracy Gains: CasFT achieved a 4.2%-19.3%
improvement in Mean Absolute Percentage Error(MAPE) over best-performing baselines[15].
Correlation Improvements:Hybrid GNN+Transformer architecture hasshown higher Spearman rank
correlation and lower prediction error,particularly for long-term(24-hour) forecasts[4].
Efficiency in Small-Data Scenarios: The HEDAN model improved MSLE by nearly 20% over
DeepCon+Str on the Weibo dataset by better modelling user-message
interactions[9].
Real World Success: The MVP solution, which integrates deep video features with gradient-boosted
regression,ranked first in the SMP challenge 2025 Video Track, proving its reliability for large-scale
multimodal tasks
Real World Success: The MVP solution, which integrates deep video features with gradient-boosted
regression,ranked first in the SMP Challenge 2025 Video Track, proving its reliability for large-scale
multimodal tasks[19].
5. Limitations and Future Directions
Despite  these  advances,several  limitations  persist in  the  current  Literature:
Computational Complexity:
Generative models like DGPA and complex hypergraph transformers(RAGTrans) require significant
computational resources, which may limit their use in real-time applications [1],[6].
Data Quality and Missing Structure: Models like CasSeqGCN although routing-based aggregation has
improved robustness[14].
Generalizability: While many models perform well on specific datasets (Twitter, Weibo), their
performance can vary across different social media platforms due to varying user behaviours and
platform algorithms [15].
Research Gaps: There is a need for more research into the impact of exogenous factors (e.g., external
news events) and the role of "superusers" in promoting specific types of content [8].
6. Conclusion

The methodological landscape of social media popularity prediction has evolved rapidly
between 2022 and 2026. The integration of diffusion models, heterogeneous graph neural networks, and
multimodal transformers has pushed the boundaries of prediction accuracy and timeliness. Emerging
trends such as self-explainable frameworks and retrieval-augmented learning address long-standing
issues of interpretability and knowledge scarcity. Future research is likely to focus on improving the
computational efficiency of these complex models and better incorporating exogenous influences to
create more holistic and robust prediction systems.
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Abstract: Privatization has become a defining feature of contemporary higher-education systems,
especially in developing countries such as India. As public funding struggles to keep pace with rising
demand, governments have increasingly turned to private providers, self-financing programmes, and
cost-sharing mechanisms to expand access. This paper examines the forms, drivers, and outcomes of
privatization in higher education, focusing on implications for student access, social equity, and
educational quality. Drawing on empirical studies and policy analyses from Scopus-indexed journals,
the work highlights how market-oriented reforms have reshaped the institutional landscape, often
concentrating benefits among higher-income groups while marginalizing disadvantaged students. The
study concludes with a set of policy recommendations aimed at regulating the private sector,
strengthening public higher education, and ensuring that privatization does not erode the public-good
character of higher learning.

Keywords: higher education, privatization, marketization, access and equity, India,

1. Introduction:

Higher education is undergoing a global shift from state-dominated provision toward a
mixed-provider, market-oriented model. In many countries, including India, private institutions now
account for a large share of enrolments and have become central to the expansion of tertiary education
systems. This trend is driven by fiscal constraints, rising demand, and neoliberal policy agendas that
treat education as a tradable service rather than a public good.In India, roughly 80% of higher education
institutions are privately managed, and private providers account for about two-thirds of total
enrolment. At the same time, policies such as the National Education Policy (NEP) 2020 and the
proposed Higher Education Commission of India (HECI) framework openly encourage private
investment and equal treatment of public and private universities. This opens complex questions about
who benefits, what quality levels are maintained, and how equity is safeguarded in an increasingly
privatized system.This paper analyzes privatization of higher education from conceptual, empirical, and
policy perspectives, with emphasis on India. It reviews recent Scopus-indexed studies on access, equity,
and institutional change under privatization, and proposes a regulatory and financing framework that
balances expansion with social justice.

II. Conceptualizing Privatization in Higher Educationll-A. Definitions and Forms of Privatizationln
higher education, “privatization” refers to the transfer of ownership, control, or financing of institutions

from the state to private actors, including for-profit and not-for-profit entities €. This can take several
forms:Full private universities and colleges, funded through tuition and private investment.Private
governance of public-funded institutions (e.g., public—private partnerships).Self-financing or
“fee-levying” programmes within public universities, where students pay market-linked tuition instead
of receiving full public subsidies € .Recent Scopus-indexed work on India distinguishes between

“formal privatization” (creation of private universities) and “functional privatization,” where public
institutions increasingly rely on user fees and private financing, even if they remain legally public

9 11-B. Neoliberalism and the Market LogicThe spread of privatization is closely linked to neoliberal
discourses that frame education as a human-capital investment and a commodity to be priced and
allocated via markets €. Under this paradigm, competition among institutions is expected to improve

efficiency, innovation, and responsiveness to labour-market needs. However, critics argue that market
logic can erode social objectives, such as equity, inclusion, and the pursuit of knowledge as a public
good
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III. Global and Regional TrendsIII-A. Global Expansion of Private Higher EducationWorldwide, more
than one in three higher-education students now studies in private institutions, with particularly rapid
growth in developing countries and post-communist states €. In regions such as Latin America and
South Asia, private higher education has expanded quickly in response to demographic pressure, limited
public capacity, and liberalization of education markets €.In contrast, many Western European systems
still retain a relatively small role for private providers, while in the United States a large, mature private
sector coexists with a substantial public system €. This variation reflects differences in welfare-state
traditions, fiscal capacity, and regulatory approaches to education privatization.IlI-B. Privatization in
South Asia and IndiaSouth Asia has experienced some of the fastest growth in education privatization
globally, with a large and growing presence of non-state actors in the sector €. In India, private
institutions began to proliferate in the 1990s and have since become the dominant mode of expansion,
accounting for a majority of new universities and colleges €.Recent empirical studies show that around
80% of Indian higher-education institutions are privately managed, and private providers enroll roughly
two-thirds of total students €. This structural shift has been supported by policy reforms such as

graded autonomy for top public universities, which allows them to charge higher fees and run
self-financing programmes, effectively blending public and private modes of operation

IV. Drivers of PrivatizationIV-A. Fiscal Constraints and Rising DemandA key driver of privatization is
the mismatch between escalating demand for higher education and constrained public budgets. In India,
the youth population has grown rapidly, and the aspiration for tertiary education has broadened across

social groups, straining the state’s financial capacity €.Recognizing that public coffers cannot fully
fund such expansion, policymakers have turned to privatization, tuition hikes, and student-loan schemes
as alternatives for resource mobilization €. This logic is embedded in policy documents that explicitly
justify privatization in terms of “availability and mobilization of resources” to meet the
higher-education needs of a large population €.IV-B. Neoliberal Policy ReformsThe adoption of
neoliberal reforms in the 1990s and 2000s reshaped the governance of higher education in India and
other developing countries. Deregulation, decentralization, and performance-based funding created
conditions conducive to private entry and market competition €.Policies such as graded autonomy,
which allow leading public universities to charge higher fees and operate new self-financing
programmes, have blurred the boundary between public and private higher education €. Under the
NEP 2020 and the proposed HECI framework, there are explicit moves toward “light but tight”
regulation that loosens entry and operational controls for private institutions while tightening oversight
on academic standards and accreditation €.IV-C. Institutional and Strategic ResponsesWithin public
universities, functional privatization has also been used as a strategy to generate internal revenue.
Self-financing courses, professional programmes, and distance-learning offerings funded by student
fees have become common mechanisms to subsidize core academic activities €.At the same time,

private universities attract investment by promising autonomy, flexible curricula, and strong industry
linkages. This has led to a proliferation of specialized institutions in engineering, management,
health-sciences, and technical fields, often marketed as more “employable” alternatives to traditional
public universities

V. Impacts on Access and EquityV-A. Expansion of AccessFrom a quantitative standpoint,
privatization has contributed to the expansion of higher-education access. The growth of private
institutions and self-financing programmes has enabled more students to enrol than would have been

possible under a purely public-funded model €.Empirical studies of Indian higher education report that
privatization has played a crucial role in increasing enrolment, particularly in non-elite and mid-tier

institutions serving regional labour markets €. For many middle-income families, private colleges and
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universities have become the only realistic pathway to a degree, especially in areas where public
institutions are saturated or under-resourced €.V -B. Unequal Distribution of BenefitsDespite overall
expansion, the benefits of privatization are unevenly distributed. Studies show that private higher
education tends to be more costly than public alternatives, which limits access for students from
low-income and marginalized backgrounds € .In India, private institutions often charge substantially
higher tuition, on top of additional fees for infrastructure, examinations, and professional courses,
making them less accessible to economically weaker sections €. Recent analyses indicate that even
when public budgets increase, a large share of additional funding is absorbed by institutional expansion
and capital outlays rather than by scholarships and fellowships, leaving marginalized students
vulnerable to rising fees €.V -C. Social and Spatial StratificationPrivatization has contributed to social
and spatial stratification in higher education. Wealthier and more networked families can access
high-fee private institutions, often in metropolitan or semi-urban centres, while poorer students remain
concentrated in under-funded public institutions and low-tier private colleges €@ .Moreover, regional
disparities persist: states with higher public investment and better-regulated private sectors tend to show
more balanced access, whereas states with weaker governance see a proliferation of low-quality private
providers that cater to students who cannot compete in public-sector admissions

VL. Quality, Governance, and AccountabilityVI-A. Variation in Quality and StandardsThe quality of
private higher education is highly heterogeneous. While some private universities and professional
colleges achieve strong academic performance and industry linkages, many operate with weak
infrastructure, limited faculty, and poor learning outcomes € .Studies using Scopus-indexed data
indicate that privatization can lead to a “two-tier” system where a small set of elite private institutions
deliver high-quality education, while a larger number of low-tier private colleges serve as access-only
outlets with questionable pedagogical standards €. This stratification is reinforced by differential
accreditation outcomes and by the concentration of high-quality research and innovation in a small
cluster of public and elite private universities.VI-B. Regulatory ChallengesEffective regulation is
critical to ensuring that privatization does not compromise quality or equity. However, oversight of
private higher education in India has often been fragmented, reactive, and inconsistent €.Recent policy
debates around the HECI framework highlight concerns that equal treatment of public and private
institutions, without strong safeguards on fees and governance, may empower profit-oriented actors to
set prices based on market dynamics rather than public-interest criteria €. This can lead to fee

escalation, commodification of education, and weakening of accountability mechanisms.VI-C.
Governance and AutonomyPrivatization is often justified on the grounds of greater institutional
autonomy and flexibility. Private universities typically design their own curricula, set admission criteria,
and negotiate partnerships with industry, which can enhance responsiveness to labour-market demands

© However, autonomy can also reduce transparency and public accountability. In some cases, private

institutions operate with minimal disclosure of financial statements, governance structures, or
student-outcome data, making it difficult for regulators, prospective students, and families to assess
quality

VIL Socio-Cultural and Labour-Market ImplicationsVII-A. Commodification of EducationAs higher
education becomes more market-oriented, it is increasingly framed as a private investment in human
capital rather than a public good. This shift influences student and family decision-making, with greater

emphasis on “return on investment,” employability, and short-term career gains € .Critics argue that
commodification can undermine the civic and intellectual mission of universities, narrowing curricula
toward vocational and market-driven skills and marginalizing disciplines such as humanities and social

sciences €.VII-B. Impact on Faculty and Academic WorkPrivatization has also affected the conditions
of academic work. In many private institutions, teaching staff are employed on contractual or part-time
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bases, with limited job security, lower benefits, and restricted participation in governance € .This trend
is sometimes described as the “contractualisation” of teaching staff, which can weaken faculty
autonomy, reduce long-term commitment to research, and degrade the quality of teaching and

mentoring €. In contrast, public universities often provide more stable employment but face their own

constraints related to underfunding and bureaucratic rigidity €.VII-C. Labour-Market OutcomesFrom
a labour-market perspective, privatization can enhance employability if private institutions align closely
with industry needs and offer practical training and internships €. However, empirical evidence
suggests that outcomes vary widely by institutional quality, discipline, and region.Some studies show
that graduates from low-tier private colleges face limited job prospects, especially in saturated sectors
such as engineering and management, where over-supply of graduates and weak programme quality
reduce employability €. In such cases, the cost of private education may not translate into
commensurate labour-market gains, particularly for students from disadvantaged backgrounds.

VII. Policy Directions and AlternativesVIII-A. Strengthening Public Higher EducationTo
counterbalance the expansion of privatization, governments must strengthen public higher education
through increased and targeted funding, improved governance, and better quality assurance €.Key
measures include:Expanding scholarships, fee waivers, and need-based financial aid for students from
low-income and marginalized groups.Investing in physical and digital infrastructure to expand access
without compromising quality.Enhancing research capacity and faculty development in public
universities to maintain their role as centres of innovation and knowledge production €.VIII-B.
Regulating the Private SectorEffective regulation of private higher education is essential to safeguard
access, equity, and quality. Regulatory frameworks should:Impose clear fee-control and transparency
norms, including disclosure of tuition, additional charges, and financial statements €.Strengthen
accreditation and accreditation-based funding to ensure that only high-quality institutions receive
public recognition and support.Monitor and address malpractices such as capitation fees, fake
approvals, and poor infrastructure €. VIII-C. Hybrid and Public—Private ModelsWell-designed hybrid
and public—private models can combine the strengths of both sectors. Examples include:Public
universities running self-financing programmes under strict fee caps and quality-control
mechanisms.Partnerships between public institutions and private entities for infrastructure development,
digital-learning platforms, and industry-linked training, while preserving public ownership and
governance € .Such models should be guided by clear principles of social equity, non-profit

orientation, and accountability to students and the public.VIII-D. Protecting Equity and
InclusionFinally, any privatization strategy must be explicitly oriented toward equity and inclusion.
Policies should:Monitor and publish disaggregated data on access, completion, and employment by
income, caste, gender, and region to identify and address disparities.Ensure that marginalized groups are
not disproportionately pushed into low-quality private institutions due to unaffordable entry
requirements or high fees in public systems €

IX. ConclusionPrivatization of higher education has become a central feature of contemporary
education systems, especially in countries such as India where demand outpaces public-sector capacity
€. On the one hand, private institutions and self-financing programmes have expanded access and
diversified provision, enabling more students to pursue higher education than would otherwise be
possible €. On the other hand, privatization has deepened inequalities, created stratified quality
landscapes, and raised concerns about commodification, governance, and the erosion of the public-good
character of higher learning €.Recent empirical work in Scopus-indexed journals highlights that while
privatization can enhance access and flexibility, it must be carefully regulated and balanced with robust

public investment to avoid entrenching socio-economic divides €. A sustainable model of
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higher-education expansion will therefore require a mixed-provider approach that combines
well-funded and accountable public institutions with a tightly regulated private sector, guided by
principles of equity, quality, and social justice.
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Abstract

Higher education plays a transformative role in promoting social mobility, gender equality, and
national development. Since India’s independence in 1947, the country has witnessed a significant
expansion in higher education institutions and enrollment. One of the most notable developments has
been the increasing participation of women and marginalized groups in higher education. This shift
reflects the combined influence of constitutional provisions, government policies, social reform
movements, and global frameworks such as the United Nations Sustainable Development Goals
(SDGs). Despite these advancements, structural inequalities rooted in socio-cultural norms and
patriarchal systems continue to affect women’s access to and participation in higher education. Drawing
upon policy documents such as the Economic Survey of India, initiatives by the Ministry of Women and
Child Development, and theoretical insights from scholars like Amartya Sen and Aradhana Singh’s
analysis of modern patriarchy, this paper examines the progress made in expanding educational
opportunities for women in India. It also analyzes persistent barriers such as gender stereotypes,
economic constraints, and institutional challenges. The paper argues that enhancing women’s
participation in higher education requires not only policy reforms but also broader societal
transformation aimed at dismantling patriarchal structures. Strengthening institutional support systems,
improving gender-sensitive policies, and aligning higher education strategies with global development
goals are essential for ensuring inclusive and equitable educational opportunities.

1. Introduction

Higher education is widely recognized as a critical driver of economic growth, social mobility,

and democratic participation. In India, the expansion of higher education since independence has been
closely linked to the nation’s aspirations for development and modernization. A particularly significant
dimension of this expansion has been the growing participation of women in higher education, which
reflects broader transformations in social attitudes, policy frameworks, and institutional structures.
At the time of independence, access to higher education was limited and largely restricted to urban
elites, with women constituting only a small fraction of students. Over the decades, policy interventions,
constitutional guarantees, and social movements have gradually expanded educational opportunities for
women. According to recent data from the All India Survey on Higher Education (AISHE), women now
constitute nearly 49 percent of total enrollment in higher education, indicating significant progress
toward gender parity.

However, the increased numerical participation of women does not necessarily translate into
complete equality. Structural barriers rooted in patriarchal norms continue to influence educational
choices, career trajectories, and leadership opportunities within academia. Scholars such as Amartya
Sen emphasize that gender inequality is not merely a matter of economic deprivation but also a
reflection of social structures that restrict women’s capabilities and freedoms.

This paper examines the evolution of women’s participation in higher education in India,
analyzing the role of constitutional provisions, government policies, and global frameworks in shaping
educational access. It also evaluates ongoing challenges and proposes strategies for creating a more
inclusive higher education system.

2. Constitutional Foundations for Education

The Constitution of India provides a strong legal foundation for promoting gender equality and
expanding educational opportunities. Several constitutional provisions guarantee equal rights and
encourage the state to take proactive measures to promote education.

Article 14 of the Constitution guarantees equality before the law and equal protection of laws. This
principle ensures that women have the same legal rights as men in accessing educational opportunities.
Article 15 prohibits discrimination on the grounds of religion, race, caste, sex, or place of birth.
Importantly, Article 15(3) empowers the state to make special provisions for women and children,
enabling policies that support women’s education.
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Article 21A, which recognizes education as a fundamental right, reinforces the state’s responsibility to
ensure access to education for all citizens.

In addition to fundamental rights, the Fundamental Duties under Article 51A emphasize the
responsibility of citizens in promoting education. Article S1A(k) specifically states that it is the duty of
parents or guardians to provide opportunities for education to their children. Although this duty
primarily focuses on elementary education, it reflects the broader constitutional commitment to
expanding educational opportunities, including for girls and women.

Together, these constitutional provisions establish a framework that promotes equality, encourages state
intervention, and supports policies aimed at increasing women’s participation in higher education.

3. Democratization of Higher Education and Expanding Access for Indians

Since independence, India has witnessed a remarkable expansion in higher education institutions and
enrolment. The democratization of higher education has been a central objective of national educational
policies, aimed at ensuring that education is accessible to citizens across social, economic, and regional
backgrounds.

In 1947, higher education was largely restricted to a small elite population concentrated in
urban areas. Over time, government initiatives such as the establishment of state universities, central
universities, and specialized institutions significantly expanded access. According to the Economic
Survey of India, the number of universities has increased from fewer than 30 institutions at the time of
independence to more than a thousand institutions today. This expansion reflects the state’s
commitment to making higher education accessible to a broader section of Indian society.

The Gross Enrolment Ratio (GER) in higher education has also increased significantly over the
past two decades. Government reports indicate that GER rose from around 8 percent in the early 2000s
to over 28 percent in recent years, reflecting growing participation among Indian students. This growth
has been facilitated by policy measures such as reservation policies, expansion of public universities,
and the growth of private higher education institutions.

Additionally, the National Education Policy (NEP) 2020 aims to increase the GER to 50 percent by
2035, demonstrating the government’s continued commitment to expanding participation in higher
education. Such initiatives represent an important step toward creating a more inclusive and equitable
educational system.

4. Inclusion of Marginalized Communities in Higher Education

Increasing participation in higher education is not only about expanding enrolment but also
about ensuring inclusion of historically marginalized communities. Indian educational policy has
consistently emphasized the need to provide opportunities for Scheduled Castes, Scheduled Tribes,
Other Backward Classes, and economically disadvantaged groups.

Reservation policies in educational institutions have played a significant role in improving
representation of these communities. Scholarships, hostels, and financial assistance programs have
further supported students from marginalized backgrounds.

The Economic Survey of India highlights that expanding higher education participation
contributes to economic growth and social mobility. By enabling individuals from disadvantaged
backgrounds to acquire skills and knowledge, higher education serves as a powerful instrument for
reducing inequality and promoting inclusive development.

Furthermore, government initiatives aimed at rural education and digital learning platforms have helped
extend educational opportunities to students in remote areas. The expansion of online education
platforms and open universities has also contributed to increasing participation among diverse
populations across India.

5. Expansion of Higher Education and Women’s Enrollment

The expansion of higher education institutions has played a crucial role in increasing women's
participation. India’s higher education system has grown from about 20 universities in 1947 to more
than 1100 universities today.

According to the Economic Survey of India, the Gross Enrolment Ratio (GER) for women in higher
education has increased significantly in the last two decades. This growth reflects the impact of several
government initiatives aimed at promoting gender inclusion.

Key factors contributing to increased participation include:
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e Expansion of universities and colleges in rural areas
Scholarships and financial assistance programs
Reservation policies and affirmative action

Improved access to secondary education for girls

The National Education Policy (NEP) 2020 further emphasizes gender inclusion through the
establishment of the Gender Inclusion Fund, aimed at promoting equitable access to education for
women and marginalized communities.

6. Patriarchy, Gender Hierarchies and Women’s Access to Higher Education

Recent feminist scholarship suggests that patriarchy in the contemporary world has not
disappeared; rather, it has transformed into more subtle and institutionalized forms. Adeena Navaid,
Aiman Tabassum, and Aradhana Singh argue that modern patriarchy operates not only through overt
discrimination but also through indirect mechanisms such as cultural normalization, symbolic
marginalization, and institutional practices that reinforce gender hierarchies (Navaid, Tabassum, and
Singh).

In their study Modern Patriarchy in a Modern World, the authors explain that contemporary
gender inequalities are often embedded within social structures, educational systems, and cultural
expectations. These structures shape women’s educational opportunities and career trajectories even
when legal frameworks promote equality. As a result, while women’s enrollment in higher education
has increased significantly, subtle patriarchal norms continue to influence subject choices, institutional
leadership, and professional advancement.

This perspective is particularly relevant in the context of India, where women’s access to
education has expanded substantially in recent decades, yet social expectations regarding gender roles
continue to influence educational participation. The persistence of patriarchal structures demonstrates
that legal reforms alone cannot fully eliminate gender inequality; broader cultural transformation is also
necessary.

7. Role of Government Policies, Ministries and Educational Commissions

Government policies and institutional initiatives have played a crucial role in expanding
participation in higher education in India. Since independence, the state has adopted various policy
measures to democratize higher education and make it accessible to a broader section of Indian society.
These efforts have focused not only on increasing overall enrolment among Indians but also on
improving participation among women and other marginalized groups.

Several educational commissions have emphasized the importance of inclusive access to higher
education. The University Education Commission (1948-49) chaired by Dr. S. Radhakrishnan
highlighted the role of universities in national development and stressed the need to expand educational
opportunities. Later, the Kothari Commission (1964—66) strongly recommended equal access to
education and emphasized that education should serve as a powerful instrument of social
transformation. Its recommendations laid the foundation for many policies aimed at improving
educational access and reducing social inequalities.

Government ministries have also played an important role in implementing programs that
support educational participation.

The Ministry of Education has introduced several initiatives to expand higher education

infrastructure and improve access across regions. Programs supporting digital learning, institutional
expansion, and scholarships have helped increase participation among Indian students.
The Ministry of Women and Child Development has focused specifically on empowering women
through education and awareness programs. Initiatives such as Beti Bachao Beti Padhao aim to address
gender discrimination and promote the importance of girls’ education, thereby encouraging greater
participation of women in higher education.

Additionally, the Ministry of Social Justice and Empowerment and the Ministry of Tribal
Affairs provide scholarships and financial assistance for students belonging to Scheduled Castes,
Scheduled Tribes, and other disadvantaged communities. These initiatives help reduce socio-economic
barriers and promote inclusive access to higher education.

Financial assistance programs, fellowships, and reservation policies have collectively
contributed to increasing enrolment among Indians from diverse social and economic backgrounds.
Special scholarships for female students have further supported women’s participation in universities
and professional institutions.
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Together, these policy measures, institutional initiatives, and commission recommendations have played
a significant role in expanding access to higher education in India and promoting greater participation
among both Indians in general and women in particular.
8. Capability Approach and Women’s Education

The work of Amartya Sen provides a valuable theoretical framework for understanding the
importance of women’s education. Sen’s Capability Approach emphasizes that development should be
measured not only in terms of economic growth but also in terms of individuals’ freedoms and
capabilities.

Education plays a crucial role in expanding women’s capabilities by enabling them to make
informed choices, participate in economic activities, and engage in democratic processes.
Sen argues that educating women has broader social benefits, including improved health outcomes,
reduced poverty, and greater gender equality. Therefore, expanding women’s access to higher education
is essential for achieving inclusive and sustainable development.
9. Global Frameworks and Sustainable Development Goals
The United Nations Sustainable Development Goals (SDGs) highlight the importance of inclusive and
equitable education.
SDG 4: Quality Education
SDG 4: Aims to ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all.
SDG 5: Gender Equality
SDG 5: Emphasizes the need to eliminate gender discrimination and empower women and girls.
Higher education institutions play a crucial role in achieving these goals by promoting gender-sensitive
policies, conducting research on social inequalities, and fostering inclusive learning environments.
India’s higher education policies increasingly align with these global objectives.
10. Challenges in Women’s Participation in Higher Education
Despite significant progress, several challenges remain.
o Socio-cultural Barriers-Patriarchal attitudes and gender stereotypes continue to influence
educational choices and limit women’s participation in certain fields.
e Economic Constraints-Financial difficulties remain a major obstacle for many families, particularly
in rural areas.
e Safety and Infrastructure-Concerns about safety and lack of adequate infrastructure, such as hostels
and transportation, can discourage women from pursuing higher education.
o Underrepresentation in Leadership-Although women’s enrollment has increased, they remain
underrepresented in academic leadership positions and research institutions.
11. Strategies for Enhancing Participation in Higher Education

Strengthening participation in higher education requires a combination of policy reforms,
institutional support, and social awareness. While the expansion of institutions has increased overall
participation among Indians, targeted strategies are necessary to address the specific challenges faced by
women and other marginalized groups. The following measures can help improve access, equity, and
participation in higher education.
Strengthening Inclusive and Gender-Sensitive Policies-Universities and educational institutions
should implement inclusive policies that promote equality, prevent discrimination, and create supportive
learning environments. Gender-sensitive policies, grievance redressal mechanisms, and awareness
programs can help ensure that campuses remain safe and equitable spaces for all students.
Expanding Financial Assistance and Scholarships-Financial barriers remain a major obstacle for
many students in India. Expanding scholarship programs, fellowships, and financial assistance schemes-
particularly for economically weaker sections, rural students, and women can significantly improve
access to higher education.
Improving Educational Infrastructure and Safety-Adequate infrastructure plays an important role in
encouraging participation. Safe transportation facilities, hostels for female students, well-equipped
campuses, and digital learning infrastructure can help ensure that students from different regions and
social backgrounds are able to pursue higher education without significant constraints.
Promoting Women’s Participation in STEM Fields-Despite improvements in enrolment, women
remain underrepresented in science, technology, engineering, and mathematics (STEM) disciplines.
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Special initiatives such as targeted scholarships, mentorship programs, and awareness campaigns can
encourage more women to pursue careers in these fields.

Strengthening Institutional and Academic Support Systems-Universities should establish
mentorship programs, career counselling services, and leadership development initiatives that support
students throughout their academic journey. Such institutional support systems are particularly
important for first-generation learners and female students, helping them navigate academic and
professional challenges.

Through these strategies, higher education institutions can promote broader participation among Indians
while also addressing gender disparities and ensuring that women have equal opportunities to benefit
from educational advancement.

12. Conclusion

The expansion of higher education in India since independence represents one of the most
significant achievements of the country’s educational development. Through constitutional guarantees,
government policies, and institutional expansion, access to higher education has gradually become more
inclusive and democratic.

The increasing participation of Indians in higher education reflects broader socio-economic
transformations, including improvements in infrastructure, expansion of universities, and
implementation of affirmative policies aimed at promoting educational equity. At the same time, the
growing enrolment of women in higher education demonstrates important progress toward gender
equality.

However, as scholars such as Adeena Navaid, Aiman Tabassum, and Aradhana Singh observe
in Modern Patriarchy in a Modern World, structural inequalities rooted in patriarchal norms continue to
shape educational experiences. Even as legal frameworks promote equality, subtle forms of gender
hierarchy persist within social and institutional structures.

Addressing these challenges requires a comprehensive approach that combines policy reform,
institutional support, and cultural transformation. Expanding financial assistance, strengthening gender-
sensitive policies, and improving infrastructure can further enhance access to higher education.
Additionally, aligning educational reforms with global frameworks such as the United Nations
Sustainable Development Goals can help ensure that higher education contributes to inclusive and
sustainable development.

Ultimately, increasing participation in higher education-both among Indians broadly and among women
specifically-is essential for building a more equitable, knowledgeable, and economically dynamic
society. Strengthening the higher education system will not only empower individuals but also
contribute to the nation’s long-term social and economic progress.
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» Abstract

Customer loyalty plays an important role in the success of organized fashion retail stores. In
Tier-II cities, customers often show lower loyalty toward a single retail brand due to moderate income
levels and high price sensitivity. The purpose of this study is to identify the factors influencing customer
loyalty in organized fashion retail stores in Tier-II cities. The study focuses on variables such as price
sensitivity, promotional offers, product quality, service quality, and loyalty reward programs.
Primary data was collected using a structured questionnaire from 100 respondents who purchase
clothing from organized fashion retail stores. The findings suggest that price competitiveness and
promotional offers strongly influence purchasing decisions. Product quality, service quality, and loyalty
reward programs also contribute to customer satisfaction and repeat purchases. The study recommends
that retailers offer competitive pricing, promotional offers, and loyalty rewards to improve long-term
customer loyalty.

» Introduction
1.1 Retail Industry in India

The retail industry in India has emerged as one of the fastest-growing sectors of the economy
over the past decade. Rapid urbanization, rising disposable income, and increasing exposure to global
fashion trends have significantly influenced the purchasing behavior of Indian consumers. Traditionally,
the Indian retail market was dominated by small, unorganized shops such as local garment stores, street
vendors, and family-owned retail outlets. These retailers generally operated on a small scale and offered
limited product variety, flexible pricing, and personalized customer interaction. However, with
economic development and modernization, the structure of the retail industry has undergone a
substantial transformation.

In recent years, organized retail formats such as shopping malls, branded retail chains, and
exclusive brand outlets have become increasingly popular among consumers. These organized retail
stores provide a modern shopping experience through well-designed store layouts, fixed pricing
systems, product displays, and professional customer service. They also offer a wide range of branded
clothing and fashion products that attract customers who are seeking quality, style, and reliability. As a
result, both national and international fashion brands have expanded their operations across different
regions of India.

Another important factor contributing to the growth of the retail sector is the increasing
penetration of digital media and online marketing. Consumers are now more informed about fashion
trends, brand reputation, and product quality through social media platforms, advertisements, and e-
commerce websites. This exposure has created a higher demand for branded apparel and fashionable
clothing. Furthermore, the expansion of organized retail in shopping malls and commercial complexes
has made branded products more accessible to consumers.

The growth of the retail industry is not limited to metropolitan cities such as Mumbai, Delhi,
and Bangalore. In recent years, retail companies have increasingly focused on expanding their presence
in Tier-II and Tier-1II cities. These cities are experiencing economic growth, rising purchasing power,
and improved infrastructure, which makes them attractive markets for retail businesses. Consumers in
these cities are becoming more fashion conscious and are gradually shifting from traditional
unorganized stores to organized retail outlets. This transition has created new opportunities for fashion
retailers to establish strong customer relationships and brand loyalty.

Despite this rapid growth, the retail sector in India also faces several challenges. High
competition among brands, price sensitivity among consumers, and changing customer preferences
require retailers to continuously innovate and improve their strategies. Retailers must focus not only on
attracting new customers but also on retaining existing customers through better service, quality
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products, and attractive promotional offers. In this context, customer loyalty becomes a critical factor
for the long-term success of retail businesses.
1.2 Customer Loyalty

Customer loyalty is one of the most important concepts in modern retail marketing. It refers to a
customer’s willingness and commitment to repeatedly purchase products or services from the same
brand or retail store over a period of time. Loyal customers tend to prefer a particular brand even when
alternative options are available in the market. They are also more likely to recommend the brand to
their friends, family members, and social networks, thereby contributing to positive word-of-mouth
promotion.

For retail businesses, customer loyalty is extremely valuable because it helps in generating

stable and continuous revenue. Acquiring new customers often requires significant marketing efforts
and promotional expenses, whereas retaining existing customers is generally more cost-effective. Loyal
customers usually develop a sense of trust and emotional connection with a brand. This trust is built
through consistent product quality, fair pricing, reliable service, and a satisfying shopping experience.
In the fashion retail industry, customer loyalty is influenced by several factors. Price plays a crucial role
because many customers compare prices before making purchasing decisions. Product quality is another
important factor that determines whether customers will continue to purchase from the same store. If
customers are satisfied with the durability, design, and comfort of the clothing products, they are more
likely to remain loyal to the brand.

Customer service also plays a significant role in building loyalty. Friendly staff behavior, quick
assistance, and a pleasant shopping environment enhance the overall customer experience. When
customers feel valued and respected by the store staff, they are more likely to return to the same store
for future purchases. In addition, promotional offers such as discounts, seasonal sales, and membership
programs encourage customers to shop more frequently.

Many organized retail stores introduce loyalty programs to strengthen their relationship with
customers. These programs may include reward points, membership cards, exclusive discounts, or
special benefits for regular customers. Such initiatives motivate customers to continue purchasing from
the same brand in order to enjoy additional benefits. Over time, these strategies help retailers build a
loyal customer base, which ultimately contributes to long-term business growth and competitiveness.

However, maintaining customer loyalty in the fashion retail sector can be challenging. Fashion
trends change rapidly, and customers are often influenced by new styles, brands, and marketing
campaigns. Therefore, retailers must continuously update their product collections, improve service
quality, and implement innovative marketing strategies to retain their customers. Understanding the
factors that influence customer loyalty is therefore essential for retailers to develop effective customer
retention strategies.

1.3 Organized Fashion Retail

Organized fashion retail refers to a structured and professionally managed retail system that

sells branded clothing and fashion products through well-established retail outlets. These outlets are
usually located in shopping malls, commercial complexes, or high-traffic urban areas. Organized retail
chains follow standardized business practices, including fixed pricing, attractive store displays, modern
infrastructure, and trained staff members who assist customers during the shopping process.
One of the major advantages of organized fashion retail is the availability of a wide range of branded
products under one roof. Customers can choose from various styles, sizes, colors, and designs according
to their preferences. Organized retailers also ensure consistent product quality, which increases
customer confidence in the brand. In addition, these stores often provide comfortable shopping
environments with proper lighting, music, air conditioning, and organized product displays that enhance
the overall shopping experience.

In India, the growth of organized fashion retail has been particularly noticeable in recent years.
Major fashion brands have expanded their retail networks to reach a larger customer base. Shopping
malls and branded stores have become popular destinations for consumers who prefer a modern and
convenient shopping experience. As a result, organized fashion retail has become an important part of
the Indian retail industry.

The expansion of organized retail is also evident in Tier-II cities, where consumers are
gradually adopting modern retail practices. These cities are witnessing increased demand for branded
apparel due to higher income levels, better education, and greater awareness of fashion trends. Young
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consumers, in particular, are more inclined toward branded clothing as it reflects their lifestyle,
personality, and social status. Retail companies recognize this potential and are therefore expanding
their operations into these emerging markets.

However, despite the increasing popularity of organized fashion retail, retailers in Tier-II cities
face certain challenges. One of the main challenges is the high level of price sensitivity among
customers. Many consumers in these cities still prefer affordable options and often compare prices
before making purchasing decisions. As a result, customer loyalty toward a single brand may not always
be strong, especially when competitors offer similar products at lower prices or provide better
promotional offers.

Another challenge is the presence of strong competition from local retailers and unorganized
markets that offer flexible pricing and personalized service. Therefore, organized retailers must focus on
delivering superior value through product quality, customer service, and effective loyalty programs. By
understanding customer expectations and preferences, retailers can develop strategies to build long-term
relationships with their customers and strengthen brand loyalty.

Overall, organized fashion retail continues to play a crucial role in shaping the modern retail
landscape in India. As the retail market continues to evolve, understanding the factors that influence
customer loyalty becomes essential for retailers seeking to achieve sustainable growth and maintain a
competitive advantage.

» 2. Literature Review
2.1 Study by Jain, Raju, and Sharma (2017)

Rakesh Jain, Raju Kumar, and Sharma (2017) conducted a study on customer loyalty in the
organized retail sector in India. The objective of their research was to identify the factors that influence
customer loyalty in retail stores. The study found that price competitiveness, promotional offers,
product quality, and customer service significantly influence customer satisfaction and loyalty. The
researchers concluded that organized retailers must provide better service quality and attractive
promotional schemes to retain customers and encourage repeat purchases.

2.2 Study by Kumar and Shah (2015)

V. Kumar and Denish Shah (2015) studied the role of loyalty programs in customer retention.
Their research examined how reward programs influence consumer behavior in retail markets. The
study revealed that loyalty programs such as reward points, discounts, and membership benefits
motivate customers to make repeat purchases. The authors concluded that well-designed loyalty
programs can strengthen long-term relationships between customers and retailers and increase customer
lifetime value.

2.3 Study by Gupta and Kim (2007)

Sunil Gupta and Hyeong Min Kim (2007) analyzed the relationship between customer
satisfaction and loyalty in retail markets. The researchers found that satisfied customers are more likely
to become loyal customers and continue purchasing from the same brand or store. Their findings
emphasized that product quality, service quality, and overall shopping experience play a crucial role in
influencing customer satisfaction and long-term loyalty.

2.4 Study by Sivadas and Baker-Prewitt (2000)

Eugene Sivadas and Jamie Baker-Prewitt (2000) conducted research on the relationship
between service quality and customer loyalty in retail stores. The study concluded that high levels of
service quality improve customer satisfaction and encourage repeat purchases. The authors suggested
that retailers should focus on improving employee behavior, store environment, and customer
interaction to strengthen customer loyalty.

2.5 Study by Oliver (1999)

Richard L. Oliver (1999) developed a conceptual framework explaining customer loyalty.
According to the study, loyalty is formed through a process that begins with customer satisfaction and
gradually develops into a strong emotional attachment toward a brand. Oliver emphasized that
businesses must consistently provide value and positive experiences to maintain customer loyalty over
time.

» 3. Methodology

Research Design

The study uses a descriptive research design to analyze the determinants of customer loyalty in
organized fashion retail stores.
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Data Collection

The study used both primary and secondary data.

Primary Data
Primary data was collected through a Google Form survey questionnaire distributed to customers who
purchase clothing from organized fashion retail stores.

Secondary Data

Secondary data was collected from research journals, books, academic articles, and online sources
related to retail marketing and customer loyalty.

Sample Size

The survey collected responses from 100 respondents.

Sampling Method

A convenience sampling method was used to collect responses from customers who shop at organized
fashion retail stores.

Data Analysis

The collected responses were analyzed using:

e Percentage analysis

e Tables

o Pie charts and graphs

» Combined Table of Survey Responses

Question Option Percentage
g(())résgften do you purchase clothing from organized fashion retail Weekly 14.7%
Monthly 58.8%
Occasionally  14.7%
Rarely 11.8%
Do (?iscounts and seasonal sales influence your decision to buy Strongly 5299,
clothing? Agree
Agree 35.3%
Neutral 8.8%
Disagree 2.9%
]c)lzﬂf:;}g compare prices between different stores before purchasing Always 50%
Sometimes 35.3%
Rarely 5.9%
Never 8.8%
Do you prefer buying from the same retail store repeatedly? Yes 41.2%
Sometimes 52.9%
No 5.9%
g?cl:ls(}z you switch to another store if it offers better discounts or Yes 61.8%
Maybe 26.5%
No 11.8%

Hov‘i satlsﬁfed are you with product quality offered by organized Very Satisfied 17.6%
fashion retail stores?

Satisfied 61.8%
Neutral 20.6%
How important is customer service when choosing a fashion retail Very o
67.6%

store? Important
Important 26.5%
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Question Option Percentage

Neutral 5.9%
Would loyalty reward programs encourage you to shop more from the Strongly 20.6%
same store? Agree

Agree 73.5%

Neutral 5.9%

How likely are you to recommend your favorite fashion retail store to Very Likely 11.8%

others?
Likely 76.5%
Neutral 11.8%
» Do discounts and seasonal sales influence your decision to buy clothing?
percentage
M strongly agree
W Agree
Neutral
M Disagree
m strongly agree
options Percentage
Strongly agree 53.00%
Agree 35.00%
Neutral 9.00%
Disagree 3.00%
Strongly Agree 0.00%

> 4. Findings, Discussion

Findings

e Price sensitivity is high among customers in Tier-II cities.

¢ Most customers prefer buying clothes during discount periods or seasonal sales.

¢ Promotional offers, discounts, and special deals strongly influence purchase decisions.

¢ Customers consider product quality an important factor when selecting a fashion retail store.

o Customer service and staff behavior also affect the shopping experience.

e Many customers are willing to switch stores if they find better prices or discounts at another store

Discussion

¢ Organized fashion retailers must balance affordable pricing and good service quality.
e Even if customers like a brand, high prices may reduce loyalty.

¢ Discounts and promotional offers help attract and retain customers.
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¢ Providing good product quality and a positive shopping experience increases the chances of customer
loyalty.
e Retailers that combine competitive pricing, quality products, and good service are more likely to
maintain long-term customer relationships.
» Conclusion
Customer loyalty in organized fashion retail stores depends on multiple factors including price,
promotional offers, product quality, service quality, and loyalty programs. In Tier-II cities, customers
are highly price sensitive and often compare different stores before making a purchase. Therefore,
retailers must focus on offering value for money while maintaining high product quality and service
standards.
»5. Recommendations (Bullet Points)
¢ Organized fashion retail stores should adopt effective strategies to improve customer loyalty.
e Stores should divide products into different price segments, such as:
o Affordable
o Mid-range
o Premium
e This store segmentation helps customers easily find products according to their budget and
preferences.
e Retailers should introduce loyalty reward programs to encourage repeat purchases.
e A possible strategy is to set a monthly purchase target for customers.
o After completing the target, customers can receive rewards such as:
o Free product
o Discount coupon
o Reward points
o These reward programs can motivate customers to continue shopping from the same store.
e Retailers should maintain consistent product quality across all price ranges.
e Stores should also focus on providing good customer service to improve customer satisfaction.
¢ By combining competitive pricing, loyalty rewards, and better store organization, retailers can build
strong long-term relationships with customers.
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Abstract

The National Education Policy (NEP) 2020 marks a historic transformation in the Indian
education system. It aims to create a holistic, flexible, multidisciplinary, and skill-oriented education
structure that meets the needs of the 21st century. The policy introduces several reforms in higher
education including multiple entry and exit options, the Academic Bank of Credits, multidisciplinary
institutions, and strong emphasis on research, innovation, and community engagement. One of the most
important additions to the curriculum under NEP 2020 is the concept of Community Engagement
Services (CES), which integrates academic learning with social responsibility and real-life community
interaction.

This research paper analyzes the impact of NEP 2020 on the curriculum of different academic
disciplines and highlights the changing trends in teaching, learning, and evaluation systems. The paper
specifically focuses on the Community Engagement Services vertical and its role in connecting higher
education institutions with society. Through community-based projects, fieldwork, and service learning,
students gain experiential knowledge while contributing to social development.

The study also discusses the benefits, challenges, and future prospects of implementing community
engagement within the higher education framework. The integration of community engagement into the
curriculum is expected to promote civic responsibility, interdisciplinary learning, and sustainable
development. Overall, NEP 2020 provides a new direction to higher education by emphasizing both
academic excellence and social commitment.

1. Introduction

Education plays a crucial role in shaping the social, cultural, and economic development of a
nation. In the rapidly changing global environment, the education system must adapt to new
technological, social, and economic realities. Recognizing these needs, the Government of India
introduced the National Education Policy (NEP) 2020, which aims to transform the structure and quality
of education across the country.

The NEP 2020 replaces the previous National Policy on Education of 1986 and introduces
major reforms in school education as well as higher education. The policy emphasizes multidisciplinary
learning, flexibility in academic programs, research orientation, and integration of technology in
education. It also highlights the importance of value-based education, critical thinking, creativity, and
innovation.

One of the most significant objectives of NEP 2020 is to increase the Gross Enrolment Ratio in
higher education to 50 percent by the year 2035. To achieve this goal, the policy proposes structural
changes in universities and colleges, including the establishment of multidisciplinary institutions and
the introduction of flexible curriculum structures.

Another important feature of the policy is the integration of community engagement into the
higher education curriculum. Students are encouraged to participate in community service activities,
environmental programs, and social development initiatives. This approach ensures that education not
only focuses on academic knowledge but also develops socially responsible citizens.

This paper aims to analyze the impact of NEP 2020 on the curriculum of different academic
disciplines and examine the changing trends in higher education with special reference to Community
Engagement Services.

2. Key Features of NEP 2020 Influencing Curriculum

NEP 2020 introduces several structural and academic reforms that directly influence curriculum
design in higher education institutions.

Multidisciplinary education is one of the central principles of the policy. Students are
encouraged to study subjects across different disciplines such as science, humanities, social sciences,
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arts, and vocational education. This approach allows students to develop a broader understanding of
knowledge and encourages innovation.

Another important reform is the introduction of a flexible undergraduate program with multiple
entry and exit options. Students can exit after one year with a certificate, after two years with a diploma,
and after three or four years with a degree depending on their academic progress.

The Academic Bank of Credits (ABC) is another innovative concept introduced by NEP 2020.
It allows students to accumulate academic credits from different institutions and transfer them when
needed. This provides flexibility in higher education and supports lifelong learning.

The policy also emphasizes skill development and vocational education. Internships, fieldwork,
and project-based learning are integrated into the curriculum to ensure that students gain practical
experience along with theoretical knowledge.

Research and innovation are also major priorities under NEP 2020. The establishment of the National
Research Foundation aims to promote research culture in universities and colleges.
3. Changing Trends in Academic Disciplines

The implementation of NEP 2020 has led to several emerging trends in higher education.

One major trend is interdisciplinary education. Traditional boundaries between subjects are gradually
disappearing, and students are encouraged to combine subjects according to their interests. For example,
a student studying physics may also take courses in economics, computer science, or environmental
studies.

Another trend is the shift from rote learning to outcome-based education. Modern curricula
focus on developing critical thinking, analytical skills, and problem-solving abilities.

Experiential learning is also gaining importance. Students are encouraged to participate in internships,
field visits, laboratory work, and community-based projects. These experiences help them understand
real-world applications of academic knowledge.

Digital learning has also become a major component of modern education. Online platforms,
virtual laboratories, and digital libraries are widely used to support teaching and learning processes.
These changing trends are transforming the traditional classroom model and making education more
interactive, flexible, and practical.

4. Community Engagement Services (CES) Vertical

Community Engagement Services is an important component introduced in higher education
under NEP 2020. It focuses on connecting academic institutions with society through service-learning
activities.

Community engagement encourages students to apply their academic knowledge to solve real-
life social problems. Through fieldwork and community-based projects, students gain practical
experience and develop a sense of responsibility toward society.

CES activities may include rural development programs, environmental awareness campaigns, health
and hygiene education, literacy drives, renewable energy awareness programs, and digital literacy
initiatives.

The integration of community engagement into the curriculum helps students understand the
social context of their academic studies. It also strengthens the relationship between universities and
local communities.

5. Objectives of Community Engagement Services

The primary objective of Community Engagement Services is to develop socially responsible
and aware citizens. It aims to promote experiential learning by connecting students with real-world
problems.

Another objective is to encourage collaboration between educational institutions and local
communities. Through community engagement activities, students learn to work with diverse groups
and develop leadership and teamwork skills.

CES also helps students understand social challenges such as poverty, environmental
degradation, health issues, and lack of education. By participating in community development
programs, students contribute to solving these problems.

The overall goal of CES is to integrate academic learning with social responsibility and
sustainable development.

6. Role of Community Engagement in Various Disciplines
Community engagement can be integrated into different academic disciplines in various ways.
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In science and technology, students can work on projects related to renewable energy, water
purification, waste management, and environmental conservation.
In social sciences, students can conduct surveys, analyze social issues, and participate in rural
development programs.
Commerce and management students can organize financial literacy programs, entrepreneurship
training, and skill development workshops for local communities.
Humanities students can contribute to cultural preservation, language development, and community
awareness programs.
Thus, community engagement provides opportunities for students from different disciplines to apply
their academic knowledge for the benefit of society.
7. Benefits of Community Engagement in Higher Education

Community engagement provides several benefits to students, institutions, and society.
For students, it enhances practical knowledge, communication skills, and leadership abilities. Students
gain confidence by working in real-life situations.
For educational institutions, community engagement strengthens their social role and improves their
relationship with society.
For communities, these programs provide access to knowledge, technology, and resources that help
improve their quality of life.
Community engagement also promotes values such as empathy, cooperation, and social responsibility
among students.
8. Implementation of CES in Our College

In our college, the Community Engagement Services vertical has been implemented
successfully with active participation from various departments. Students participated in community-
based activities in collaboration with local Non-Governmental Organizations (NGOs).
Students visited nearby communities and schools where they conducted awareness programs and
distributed educational materials. Some groups also developed small community-oriented projects
addressing social issues and educational needs.
Activity books were provided to students in which they recorded their daily work and observations
during the community engagement activities. These activity books were verified and approved by
faculty members and institutional authorities before submission.
The CES activities helped students develop communication skills, leadership abilities, teamwork, and
social awareness. These initiatives demonstrate how academic institutions can effectively integrate
community engagement into the curriculum.
9. Student Feedback and Analysis
To evaluate the effectiveness of Community Engagement Services activities, feedback was collected
from students who participated in the program. The feedback revealed that students found these
activities highly beneficial for developing practical knowledge and understanding real social issues.
Most students reported that working with NGOs and communities improved their confidence,
communication skills, and teamwork abilities. Students also appreciated the activity book system which
allowed them to document their experiences and reflect on their learning.
Overall, the feedback analysis shows that community engagement activities significantly contribute to
holistic development.
10. Challenges in Implementation
Despite its advantages, the implementation of community engagement programs faces several
challenges.
One major challenge is the lack of infrastructure and financial support for organizing community-based
activities.
Another challenge is the lack of training for faculty members who are responsible for guiding students
in community engagement projects.
Assessing the outcomes of community-based learning is also difficult because social impact cannot
always be measured through traditional examination methods.
Coordination between educational institutions and local communities is another challenge that needs
careful planning and management.
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11. Future Prospects

The future of higher education in India under NEP 2020 is expected to be more flexible, inclusive, and
socially oriented.

Community engagement will likely become an essential component of university education. Programs
such as NSS, Unnat Bharat Abhiyan, and extension activities will play an important role in promoting
community-based learning.

Universities are expected to develop partnerships with local communities, government
organizations, and non-governmental organizations to implement community engagement projects
effectively.

The integration of technology, research, and community service will create a more dynamic and socially
responsible education system.
12. Conclusion

The National Education Policy 2020 represents a major transformation in the Indian higher
education system. By promoting multidisciplinary learning, flexible academic structures, research
orientation, and community engagement, the policy aims to create a modern and inclusive education
system.

The introduction of Community Engagement Services as part of the curriculum is a significant step
toward integrating education with social development. Through community-based learning, students
gain practical knowledge while contributing to societal progress.

If implemented effectively, NEP 2020 has the potential to create a generation of skilled, innovative, and
socially responsible graduates who can contribute to the sustainable development of the nation.
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Abstract

This study investigates the nesting ecology and habitat preferences of Apis species in the urban
landscape of Amravati, Maharashtra, India. Field surveys, GPS mapping, and photographic
documentation were conducted across diverse habitats, including urban, semiurban, and peri-urban
arcas. A total of five bee species—dApis dorsata, Apis florea, Apis cerana, Apis mellifera, and
Tetragonulairidipennis—were recorded with varying nesting strategies and habitat associations. Among
these, Apis dorsata was the most dominant species, preferring elevated open nesting sites such as tall
trees and buildings, indicating strong adaptation to urban environments. In contrast, Apis cerana and
Tetragonulairidipennis exhibited cavity-nesting behavior in tree hollows and wall crevices, while Apis
florea preferred low-height vegetation in gardens and shrubs. Apis mellifera showed minimal presence
due to its dependence on managed hives. The study highlights the influence of urbanization, habitat
structure, and disturbance levels on species distribution and nesting behavior. These findings provide
important insights for pollinator conservation, urban biodiversity management, and sustainable
apiculture practices in rapidly developing cities
Keywords:Apis species, nesting habitat, Amravati, Maharashtra, cavity-nesting bees, apiculture
Introduction

Bees are very important for our environment specially the developing city like Amravati
Maharashtra for the greenery in city, as bees promotes the greenery in environment. As reference to the
world around 70 percent flowering plants are reproduce by pollinators, from which bees are the main
pollinators for plants like mustard, cotton, and fruits like watermelon mangoes and the world-famous
district oranges are contribution of bees as a pollinator.

Amravati, also known as "Amba Nagri," Maharashtra, is a city of various/vibrant agricultural
heritage. the Amravati region has a diverse landscape mixed agriculture, grassland and forest habitat to
study the nesting of the bees. The genus 4pis comprises five recognized species of honey bees, of which
three are prominent in the Indian subcontinent, particularly in Maharashtra: Apis dorsata, Apis cerana,
and Apis florea (Shinde et al., 2025). Now days the city expand rapidly due to this the bees home like
big tress, trees cavity are disturbed. This study help to examine how bees are adapted and changes done
for their nesting preference. Understanding the nesting habitat requirements of these Apis species is
fundamental for developing effective apiculture practices and conservation strategies in the region
(Shinde et al., 2025).

Bee Species Classification

S.N. Scientific Name Common Name Subgenus
Apis dorsata Rock bee / Giant bee Megapis
Apis florea Little bee / Dwarf bee Micrapis
Apis mellifera European / Western bee Apis

Apis cerena Hive bee Apis
Tetragonulairidipennis Dammer bee / Stingless bee Tetragonula
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The study was done within the Amravati city Maharashtra, which is located in North -eastren part of
Maharashtra Latitude: 20°32' N to 21°46' N, Longitude: 76°37" E to 78°27' E. The city has three distinct
seasons Summer (march to June): temperature is above 45°C. Manson (June to September) moderate
rainfall around 700 to 900 mm, annually Winter (October to February) temperature drop, range from
12°C to 30°C. The aim of study nesting preferences and habitat of Apis species in city.

Material and Methodology:
Study area:

The study was conducted in Amravati city has Latitude: 20°32' N to 21°46' N and Longitude:
76°37" E to 78°27' E Sampling method:
Data Collection Techniques and Field Surveys: field survey is done and in this looking, for bee nest
and noted the data related to nest physical appearance, Nest height, area etc.
Conducting systematic surveys: Using planned paths and small study areas in different types of city
spaces like parks, gardens and wastelands.
Studying the nesting sites: Looking at the physical and living features of where bees build their nests,
such as the type of soil (near nets that is wet or dry), how compact it is, how much vegetation is around,
whether there are wood pieces or human-made structures. Identifying the bee species. Analysing the
landscape: taking photographs to show where bees can nest in relation to how the land is used, how
green spaces are connected and the presence of city build.

Observation
Sr | Species No. | Nesting Avera | Substra | Habitat Floral Disturban
. of Site Type | ge te Type | Type Resource | ce Level
N Nest Nest Availabili
0 J Height ty
1 | Apis dorsata 32 Open 815 Tall Urbanperiph | High Moderate
(tree/buildin trees ery
g /
building
s
2 | Apis mellifera 4 Box/manag | 1-2 Artificia | Urban Moderate | Low
ed hive 1 hive
3 | Apis cerana 9 Cavity nest | 3-6 Tree Semiurban Moderate | Moderate
hollows
/ walls
4 | Apis florea 26 | Open small| 1-3 Shrubs /| Urban High High
comb small gardens
trees
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Tetragonulairidipe | 14 | Cavity nest | 1-4 Wall Urban & | Moderate | Low
nnis crevices | semiurban
/ logs
Apis dorsata:

This is the most dominant species we found. it generally found in urban and pre urban areas. if
generally build their nest on elevated and exposed locations like tall buildings, trees and water tanks. on
trees this  species chooses to build nest on thick bark of tree not on thin stem. In our study this species
the nest builds are generally 40 to 60 feet from ground level; it may to avoid disturbance. the nest of
Apis dorsata were typically large structure that hand openly to substrate from upside to down. The
tentative size of these combs varied depending on colony strength but generally ranged from about 0.5
to 1.5 meters in width and 0.6 to 1 meter in length. These large nests tell that the bees are adapted to
man made and the developing landscape.

Apis mellifera:

The nest of these species found to be very few. it
is generally use in bee farming. these bees preferred
enclosed place to build their nest like the hollow tree
trunks. These species build their nest in closed places.
Apis mellifera was  observed in

relatively low numbers... and prefers
enclosed nesting sites such as cavities (Seeley et al.,
1985; Winston et al., 1987). There nest size varies depend
on population and cavity. generally, these species
preferred moderate temperature thus this shows low
adaptable to environment.
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Apiscerena:

These species are found in moderate amount. they generally preferred protected enclosed area.
Apis cerana was moderately distributed... and prefers enclosed cavities. These species build their nest
on natural trees cavities as well as manmade structure like wall holes. their nest has consisted of parallel
combes arranged vertically with in the enclosed spaces. Their colonies are smaller and compact. it
adapted to both natural and semi urban habitat. Nests of Apis cerana are cavity-based with multiple
combs, each measuring about 20—30 cm X 15-25 cm.

Apis florea:

These species build their nest small and single comb, that
joint to thin branches, shrub. the nest is in open area and protected
by the worker bees. The size of the comb is relatively small,
generally measuring about 15 to 25 cm in width and 20 to 30 cm
in length, depending on colony size and environmental
conditions. They build their nest at low heights. Often up to 3
meters from the ground. they choose low disturbance habitat to
build their nest. it is well adapted to warm environment.
Tetragonulairidipennis:

Tetragonulairidipennis is a stingless Bess. It builds their
nest in small cavities of tree hallows and decayed wood. Their
combs are small they make brood cells storage pots made of
mixture of wax and plant resin. The brood cells are typically
small, measuring about 3 to 5 mm in diameter, while honey and
pollen are stored in oval or spherical pots that may range from 1
to 3 cm in size. The nest has narrow opening to protect from
predators and environmental stress. This species is highly adapted
to natural and urban habitat.

Results:

The study recorded five bee species in the urban
landscape of Amravati, with a total of 85 nests observed across
different habitats. Apis dorsata was the most abundant species (32
nests), followed by Apis florea (26 nests), Tetragonulairidipennis
(14 nests), and Apis cerana (9 nests), while Apis mellifera showed
the lowest occurrence (4 nests). Species exhibited distinct nesting
preferences, with A. dorsatafavoring high, open nesting sites on
trees and buildings, whereas A. cerana and T. iridipennis
preferred cavity habitats such as tree hollows and wall crevices.
A. florea was commonly associated with shrubs and garden
vegetation at lower heights. Habitat-wise, urban-periphery and green spaces supported higher nest
abundance compared to highly disturbed urban areas. The results indicate uneven species distribution,
with dominance of open-nesting species and relatively lower representation of cavity-nesting and
managed species, reflecting the influence of habitat structure and anthropogenic disturbance on bee
diversity.
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Cavity nesting was observed in species like Apis ¢ erana and stingless bees . these provide

protection from predators and environmental stress.

|Ph0t0graphs of Apis Dorsata, Apis Cerena, Apis Florea

Key findings:

O Apis dorsata are most common and mostly seen in urban area
and the Amravati city and nest were found at the height of 30 to 60
feet from the ground, on the thick bark and buildings.

O Apis mellifera are found in very less amount in urban area and
cities and it is mostly use for bee farming.

O The species like Apis florea, Apis cerena and stingless bees are
preferred to build their nest in enclosed places like hollow tree bark
and decay trees.

Number of Nests

Distribution of Bee Nests in Amravati

Species
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Discussion:

The study highlights clear differences in nesting ecology and habitat preferences among Apis
species in the urban landscape of Amravati. Apis dorsata was the most dominant species, showing
strong adaptation to urban environments by nesting on tall trees and buildings. In contrast, Apis cerana
and Tetragonulairidipennis preferred cavity nesting in tree hollows and wall crevices, indicating their
dependence on protected microhabitats. Apis florea was commonly found in shrubs and gardens,
suggesting its adaptability to urban green spaces, although it may be more vulnerable to disturbance due
to low nesting height. The low abundance of Apis mellifera reflects its reliance on managed hives rather
than natural habitats. Overall, habitat type, nesting substrate and disturbance levels significantly
influence species distribution. Increasing urbanization and habitat modification may negatively impact
bee diversity, emphasizing the need for conservation of green spaces and nesting sites to support
pollinator populations.
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Abstract

The globalization of higher education has encouraged countries to open their education systems
to foreign institutions. India, through reforms like the National Education Policy 2020, is allowing
foreign universities to establish campuses. This paper examines the impact of this policy on India’s
higher education system. It explains in detail how foreign universities affect academic quality,
competition, research, accessibility, and socio-economic equality. While they offer opportunities for
improvement and global exposure, challenges such as high costs, inequality, and regulatory issues must
be carefully managed.
1. Introduction

Higher education is essential for the development of a country because it creates skilled human
resources, promotes innovation, and supports economic growth. India has a large education system, but
it faces problems such as outdated teaching methods, lack of research, and limited global recognition.
To improve this situation, the National Education Policy 2020 introduced the idea of allowing foreign
universities to operate in India. This is expected to bring international standards and improve the overall
quality of education.
2. Objectives of the Study
This research paper aims to:
1.Study the impact of foreign universities on education quality
2.Understand their role in reducing brain drain
3. Analyze their effect on equality and access
4.Examine challenges faced by Indian institutions
5.Suggest practical recommendations
3. Research Methodology
This study is based on secondary data, which includes:
e Government reports
e Educational policies
e Research papers
o International organization reports
The method used is qualitative analysis, meaning the study focuses on understanding concepts and
impacts rather than numerical data.
4. Policy and Regulatory Framework
The University Grants Commission has created guidelines to allow foreign universities in India.
This means the government is trying to control and regulate how foreign universities enter India. Only
top-ranked universities will be allowed, so that quality is maintained.
Other regulatory bodies include:
e All India Council for Technical Education
Why this is important:
Without proper regulation, foreign universities might focus only on profit. Therefore, strong rules are
necessary to ensure quality education.
5. Positive Impacts
5.1 Improvement in Academic Quality
Foreign universities use modern teaching techniques such as:
e Practical learning
e Research-based assignments
e Critical thinking methods
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Indian education often focuses on rote learning (memorization). Foreign universities encourage
understanding and application, which improves students’ skills and knowledge.

5.2 Reduction in Brain Drain

Many Indian students go abroad to countries like:

o United States

¢ Canada

e United Kingdom

Students go abroad because they want better education and global exposure. If the same quality is
available in India, students can study here, saving money and reducing migration.

5.3 Increased Competition

Foreign universities will create competition for Indian institutions.

Explanation:

Competition forces Indian colleges to:

¢ Improve teaching quality

e Upgrade infrastructure

e Hire better faculty

This leads to overall improvement in the education system.

5.4 Growth in Research and Innovation

Foreign universities are strong in research.

They bring:

¢ Research funding

e International collaborations

¢ Advanced laboratories

This helps India improve innovation, patents, and scientific development.

5.5 Economic Benefits

Foreign universities can:

e Create jobs

e Attract international students

¢ Boost local economies

More universities mean more employment (teachers, staff). Also, foreign students coming to India will
increase income in sectors like housing and services.

6. Negative Impacts :

6.1 Inequality in Access

Foreign universities may charge very high fees.

Only rich students may afford them, while poor students may be left out. This increases the gap between
rich and poor in education.

6.2 Commercialization of Education

Education may become business-oriented.Instead of focusing on learning, institutions may focus on
profit. This reduces the true value of education as a social service.

6.3 Impact on Indian Universities

Local universities may face problems.

e Students may prefer foreign universities

e Good teachers may leave Indian institutions

This can weaken the existing education system.

6.4 Regulatory Challenges

It is difficult to control foreign universities.The University Grants Commission must ensure:
¢ Quality education

o Fair fees

e Transparency

Without proper control, problems may arise.

6.5 Cultural Issues

Foreign universities may not fully understand Indian culture.

Their courses may focus on Western ideas and ignore Indian values, traditions, and job needs.
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7. Discussion
Foreign universities can improve India’s education system, but they should not replace Indian
institutions.
A balanced approach is needed where:
e Indian universities improve
e Foreign universities add value
Collaboration is more beneficial than competition alone.
8. Recommendations (With Explanation)
1. Strong Regulations
Government must strictly monitor universities.
(3 Ensures quality and prevents misuse
2. Affordable Education
Provide scholarships and financial aid.
(3 Helps poor students access education
3. Collaboration
Encourage partnerships with Indian universities.
(3 Improves knowledge sharing
4. Focus on Research
Promote innovation and development.
(3 Helps national growth
9. Conclusion
The entry of foreign universities in India is a major reform that can transform higher education.
It offers benefits like improved quality, global exposure, and research development. However,
challenges such as inequality, commercialization, and regulation must be addressed carefully. A
balanced and inclusive approach will ensure that this reform benefits all sections of society.
10. References
e National Education Policy 2020
¢ University Grants Commission Reports
¢ All India Council for Technical Education Publications
e World Bank Reports
¢ OECD Studies
¢ Research Journals
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Abstract:

The apparel retail industry in India is undergoing a dynamic transformation due to changing
consumer preferences, competition from organized retailers, and the rise of e-commerce. In this
environment, local apparel retailers in Amravati face challenges in maintaining competitiveness,
customer loyalty, and workforce efficiency. This study explores the effectiveness of sales promotion
strategies and workforce management practices among these local retailers and examines how these two
factors together influence store performance and business sustainability.

Primary data were collected from 100 respondents, including local retailers, sales employees,
and customers across Amravati city. The research followed a descriptive and analytical design, using
questionnaires and interviews. Data were analyzed using percentages, graphs, and cross-tab analysis to
identify relationships between promotional efforts, workforce practices, and store outcomes.

The findings reveal that well-planned promotions such as discounts, festive offers, and loyalty
programs significantly increase customer footfall and short-term sales. Similarly, efficient workforce
management through employee training, motivation, and supervision enhances customer service and
operational performance. The study concludes that sales promotions and workforce management are
interdependent and must be integrated strategically to achieve long-term growth and sustainability.
Keywords: Sales Promotion, Workforce Management, Retail Performance, CustomerSatisfaction,
Apparel Retailers.

1. Introduction
1.1 Background of the Study:

Sales promotion and workforce management are two pillars of effective retail operations. While
promotions directly stimulate sales, workforce management ensures smooth service delivery. In small
local apparel stores, the workforce often plays multiple roles from sales to inventory handling making
management efficiency crucial.

Modern sales promotion includes not only price discounts but also non-price promotions such
as customer loyalty programs, free gifts, and digital offers. Similarly, workforce management involves
motivation, communication, and teamwork, essential for customer satisfaction and repeat business.

1.2 Concept of the Study:

The retail sector in India has undergone rapid changes due to increasing competition, evolving
consumer preferences, and the growth of organised retail formats. In this dynamic environment, local
apparel retailers in Amravati face challenges in attracting customers, maintaining loyalty, and sustaining
profitability.

Sales promotion has become an important tool for boosting short-term sales, increasing footfall,
and encouraging product trials through methods such as discounts, festive offers, and loyalty
programmes. However, the effectiveness of these strategies depends on factors like target customers,
store capacity, and market conditions.

At the same time, efficient workforce management plays a crucial role in retail performance.
Employee training, motivation, and customer service skills directly influence sales and customer
satisfaction.Therefore, this study focuses on understanding how sales promotion strategies and
workforce management practices together impact the performance of local apparel retailers in Amravati
and identifies areas for improvement.

1.3 Impact of the Study:

The study reveals that effective sales promotion and workforce management significantly
enhance the performance and sustainability of local apparel retailers in Amravati. Promotional tools
such as discounts, loyalty programs, and festive offers lead to increased customer visits, improved
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purchase behaviour, and higher sales. Retailers adopting organized marketing and customer-focused
strategies experience better competitiveness and stronger customer relationships.

Workforce management also plays a vital roletrained and motivated employees improve service
quality, efficiency, and customer satisfaction. Practices like training, incentives, and supervision
contribute to smoother operations and higher productivity. Overall, these findings assist policymakers
and retail associations in designing development programs that strengthen local retailers and foster
sustainable growth in Amravati’s apparel sector
1.4 Industry Overview:

The Indian retail industry is a major driver of GDP and employment, with apparel retail
occupying a key position due to its link with lifestyle and fashion. Growth is fueled by rising incomes,
urbanization, and digital influence.

India’s apparel market is divided into organized (malls, brands) and unorganized (local stores)
sectors, with the latter still contributing about 80-85% of retail trade. In Tier-2 cities like Amravati,
local apparel retailers remain vital for providing affordable products and personalized service.

Digitalization and changing consumer behavior have increased the use of sales promotions such
as discounts, festive offers, and loyalty schemes. However, small retailers face constraints like limited
funds, weak planning, and lack of trained staff.

Despite challenges, Amravati’s apparel market offers strong growth potential. By integrating
modern promotional tools with effective workforce management, local retailers can enhance
competitiveness and achieve sustainable business growth.

1.5 Problem Statement:

Local apparel retailers in Amravati face intense competition from organized chains and online
platforms. Limited financial resources, inadequate marketing knowledge, and weak planning often make
their promotional efforts ineffective. Simultaneously, poor workforce managementmarked by low
motivation, high turnover, and lack of trainingreduces service quality and sales performance.

The study therefore examines how sales promotion strategies and workforce management practices
jointly affect business performance, aiming to identify existing gaps and suggest improvements for
enhancing customer satisfaction, productivity, and long-term sustainability in Amravati’s apparel retail
sector.

1.6 Scope

e The study focuses on local apparel retailers in Amravati city, mainly small and medium-sized stores.

e [t examines various sales promotion strategies such as discounts, festive offers, combo deals, and
loyalty programmes used to attract and retain customers.

e The research analyses the impact of these promotions on customer buying behaviour, store footfall,
and sales performance.

o It evaluates workforce management practices like employee training, motivation, supervision, and
performance appraisal, and their effect on service quality and operational efficiency.

e The study explores the combined influence of sales promotion and workforce management on
business performance and customer satisfaction.

1.7 Significance of the Study:

The study provides insights for small retailers to enhance performance using practical and cost-effective
strategies. It also benefits policymakers and business associations by identifying arecas where local
retailers require training and support. By understanding the link between promotional strategies
workforce efficiency, local apparel businesses in Amravati can achieve sustainable competitiveness.

1.8 Conceptual Framework

The conceptual framework of this study shows the relationship between sales promotion strategies and
workforce management practices as independent variables, and store performance as the dependent
variable. Sales promotion helps in attracting customers and increasing footfall, while workforce
management ensures effective service delivery and customer satisfaction. The combined effect of both
variables leads to improved sales performance and overall business sustainability.

Sales Promotion Stratergies
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Fig No.1.1 Conceptual Framework of the Study

1.9 Limitations of the Study

1.The study is limited to Amravati city, which may restrict the generalization of findings to other
regions or larger metropolitan areas.

2.The sample size is confined to 100 respondents, which may not fully represent the entire population of
apparel retailers, employees, and customers.

3.The study is based on primary data collected through questionnaires and interviews, which may be
subject to personal bias or inaccurate responses from respondents.

4.Due to time constraints, the research captures data for a limited period and may not reflect seasonal
variations in sales and promotional activities.

5.The research focuses only on the apparel retail sector, and the findings may not be applicable to other
retail industries.

2.Literature Review:

Previous studies highlight the significant role of sales promotion strategies in influencing
consumer buying behaviour in the apparel retail sector. Vyas (2007) found that price-based promotions
increase immediate sales, while non-price promotions help in building customer loyalty. However,
operational issues such as poor signage and inadequate staffing reduce their effectiveness.

Mishra (2024) reported a strong positive relationship between promotional offers and purchase
intention, especially among young consumers. The study also emphasized the importance of clear
communication and product availability during promotions.Other studies indicate that visual
merchandising and in-store promotions significantly influence impulse buying. Attractive displays
combined with staff assistance improve customer engagement and increase sales conversion.

Research on workforce management shows that employee training, managerial support, and
pre-promotion briefings are essential for effective execution of promotional strategies. Proper staff
involvement reduces errors and enhances customer satisfaction.Overall, literature suggests that sales
promotion effectiveness depends not only on marketing strategies but also on workforce efficiency and
in-store execution.
3.Research Methodology
3.1 Research Problem:-

Local apparel retailers in Amravati face intense competition, customer retention issues, and
workforce challenges affecting profitability. Though sales promotions like discounts, seasonal offers,
and loyalty schemes are common, their true impact on customer behaviour and sales remains uncertain.
Similarly, workforce practices vary widely, with many retailers facing turnover, low motivation, and
limited training. This study analyses how sales promotions affect customer attraction and sales
performance, and how workforce management influences employee efficiency and overall retail
outcomes.

3.2 Research Objectives :-

1. To identify the various sales promotion strategies adopted by local apparel retailers in Amravati city.
2. To analyze the workforce management practices followed by local apparel retailers in Amravati city.
3. To study the impact of workforce management practices on overall store performance.

4. To identify key challenges face by the local retailers.

5. To identify the relationship between sales promotion strategies and workforce management practices
in improving business sustainability of local apparel retailers in Amravati city.

3.3 Hypotheses:-

1. H1: Sales promotion strategies used by local apparel retailers have a significant impact on customer
purchasing behaviour.

2. H2: Effective workforce management practices positively influence the overall performance of
apparel retail stores in Amravati city.

60 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :

3 2278-9308
B Aadha) .
~ Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D ‘;(l;zrél

3. H3: There is a relationship between the type of sales promotion techniques used and the sales
performance of local apparel retailers.

3.4 Research Design:

The research follows a Descriptive and Analytical design. Primary data were collected using structured
questionnaires distributed to retailers, employees, and customers. This design helps understand current
practices without manipulating variables, ensuring authentic results.

3.5 Data Sources:

e Primary Data: Collected through surveys and interviews with 100 respondents (retailers,
employees).

e Secondary Data: Collected from books, journals and industry reports.

3.6 Sampling Procedure:

¢ Universe: Amravati city.

o Sampling Elements: Local apparel store owners, managers, employees, and customers.

¢ Sampling Method: Purposive sampling (respondents selected for their direct experience)

o Sample Size: 100 respondents.

4. Data Analysis and Interpretation:-

The study uses both primary and secondary data. Primary data was collected through structured
questionnaires from local apparel retailers, their sales staff, and customers in Amravati city. Secondary
data will be obtained from industry reports, publications, retail association records, and store documents
related to sales promotions and workforce management. After data collection, responses were
systematically organized and analyzed using suitable theoretical and statistical tools. The analysis assess
the effectiveness of sales promotion strategies and existing workforce practices. Findings were
presented through tables, charts, and graphs to highlight key trends and ensure clear interpretation of
results.
1.Store Type Distribution:

Store Type |Number of Respondents Percentage (%)
Large 40 40%

Medium 40 40%

Small 20 20%

Total 100 100%

Table no. 4.1Store Type Distribution
2Interpretation:

The table indicates that Large and Medium stores each constitute 40% of the total respondents,
reflecting equal representation from both categories. Small stores account for 20%, which is
comparatively lower. This distribution ensures inclusion of different retail formats in the study.
However, the higher proportion of medium and large stores highlights a stronger presence of organized
retail. Overall, the sample provides a balanced basis forcomparative analysis.
2.Years of Operation of Stores:

Years in Operation Frequency Percentage (%)
More than 10 Years 65 65%
5—10 Years 20 20%
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Years in Operation Frequency Percentage (%)
2 —5 Years 10 10%
0 -2 Years 5 5%
Total 100 100%

Table no.4.2Years of Operation of Stores
Interpretation:

The data shows that 65% of the stores have been operating for more than 10 years, indicating a
dominance of well-established retailers. Around 20% of stores fall within the 5-10 years category,
reflecting moderate experience. Only 15% (combined)of stores have been in operation for less than 5
years.(This 15% includes stores from both the 2—5 years (10%) and 0-2 years (5%) categories.) This
suggests that the study primarily captures insights from experienced businesses. Therefore, the findings
are likely to be reliable and practical.
3.Popularity of Sales Promotion Tools:

Sales Promotion Tool Percentage (%)
Discounts 35%
Festive Offers 25%
Buy One Get One (BOGO) 15%
Loyalty Programs 15%
Free Gifts 10%

Table no.4.Popularity of Sales Promotion Tools
(Note: Percentages exceed 100% due to multiple responses)
Interpretation:

The table indicates that discounts are the most widely used sales promotion tool, adopted by
retailers( 35%), highlighting their strong effectiveness in attracting customers. Festive offers are also
highly preferred (25%), reflecting the influence of seasonal and cultural buying patterns. In contrast,
Buy One Get One (BOGO) offers are used by only 15% of retailers, suggesting moderate adoption due
to cost considerations. Loyalty programs, with 15% usageand free gifts (10%)are the least utilized,
indicating limited emphasis on long-term customer relationship strategies. Overall, retailers tend to rely
more on immediate, price-based promotional techniques.
4.Sales Promotion Strategies Used by Retailers

Discounts

Festive Offers

Loyalty Programs

Free Gifts

Fig no.4.1Sales Promotion Strategies Used by Retailers
(Note: Percentages exceed 100% due to multiple responces)
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Interpretation:

The graph shows that discounts (35%) and festive offers (25%) are the most widely used sales
promotion strategies among local apparel retailers. This indicates a strong reliance on price-based
promotions to attract customers and increase short-term sales. Moderate use of BOGO offers (15%) and
loyalty programs (15%) suggests that some retailers are attempting to diversify their promotional
efforts. However, free gifts (10%) are the least preferred strategy, possibly due to cost limitations.
Overall, the results highlight that retailers focus more on immediate sales generation rather than long-
term customer retention strategies.
5.Workforce Management Practices Among Local Apparel Retailers

Training

Supervision

None

Motivation .
Incentives

Fig no.4.2Workforce Management Practices Among Local Apparel Retailers
Interpretation:

The graph indicates that training (30%) and supervision (25%) are the most commonly adopted
workforce management practices among local apparel retailers. This reflects that retailers focus on
maintaining basic operational efficiency and control over employees. However, motivation (20%) and
incentive-based practices (15%) are comparatively less emphasized, highlighting a gap in employee
engagement strategies. A small proportion (10%) of retailers do not follow any structured workforce
practices, which may negatively affect service quality and productivity. Overall, the findings suggest
that while foundational practices are present, there is a need to strengthen motivational and
performance-based approaches.
6.Impact of Sales Promotion and Workforce Management on Store Performance
Impact Distribution Analysis by Category

BN Highlmpact —EEE Medium Impact Low Impact

Combined Effect 70% 20% 10%

Workforce Management 45% 35% 20%

Sales Promotion 50% 30% 20%

0 20 40 60 80 100
Percentage (%)

Fig no.4.3Impact of Sales Promotion and Workforce Management on Store Performance
Interpretation:

The graph presents a comparative analysis of the impact of sales promotion strategies,
workforce management practices, and their combined effect on store performance. It is observed that
while both sales promotion and workforce management individually have a significant impact, their
combined effect (70%) is considerably higher. This indicates that integrating promotional activities with
efficient workforce practices leads to better outcomes in terms of sales and customer satisfaction. The
lower percentage in the low-impact category further confirms that joint implementation reduces
inefficiencies. Therefore, the findings strongly support the hypothesis that a combined strategic
approach enhances overall retail performance.
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Result: The results indicate a positive correlation between sales promotion strategies and workforce
management practices. When both are effectively aligned, they create a synergistic effect that
significantly enhances overall store performance.

5.Findings of the Study:

1.Discounts and festive offers are the most effective promotional tools, as they significantly increase
customer footfall and short-term sales among local apparel retailers.

2.Loyalty programs and modern promotional techniques are underutilized, indicating that retailers focus
more on immediate sales rather than long-term customer retention.

3.Workforce management practices like supervision and training are widely adopted, which helps in
improving employee performance and service quality.

4.Motivation and employee engagement activities are comparatively low, which affects employee
satisfaction and retention in the long run.

5.There is a strong positive relationship between workforce management and sales performance, as
well-trained and managed employees contribute to higher customer satisfaction and increased sales.

6.Recommendations:

e Local apparel retailers should focus on maintaining a balance between price-based promotions
(discounts) and non-price promotions (loyalty programs, personalized offers) to ensure both short-term
sales and long-term customer retention.

e Retailers are encouraged to adopt customer loyalty programs and digital engagement tools such as
WhatsApp marketing and social media platforms to build stronger and lasting customer relationships.

e There is a need to enhance employee training programs regularly to improve product knowledge,
communication skills, and customer handling abilities.

e Retailers should introduce incentive-based motivation systems, such as performance bonuses and
recognition programs, to increase employee engagement, productivity, and retention.

e Proper planning and coordination between promotional activities and workforce management should
be ensured so that staff are well-prepared during peak sales periods and promotional campaigns.
7.Conclusion-The study concludes that sales promotion strategies and workforce management practices
play a crucial role in determining the performance of local apparel retailers in Amravati city. Sales
promotion tools such as discounts and festive offers are highly effective in attracting customers,
increasing footfall, and boosting short-term sales. However, the limited use of loyalty programs and
non-price promotional techniques indicates a lack of focus on long-term customer retention.At the same
time, workforce management practices such as training and supervision significantly contribute to
improving employee performance, service quality, and customer satisfaction. The study also highlights
that motivational practices and incentive systems are comparatively less emphasized, which may affect
employee engagement and retention in the long run.The findings clearly indicate that while both sales
promotion and workforce management individually impact store performance, their combined and
strategic implementation leads to more effective and sustainable outcomes. Therefore, local apparel
retailers should adopt an integrated approach by balancing promotional strategies with efficient
workforce management practices to enhance competitiveness, improve customer relationships, and
achieve long-term business growth.
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Abstract

Adolescence is a crucial stage of human development characterized by rapid physical growth
and increased nutritional requirements. In rural India, adolescent girls often suffer from malnutrition
and poor dietary practices due to lack of awareness, socio-economic constraints and limited access to
nutrition education. Skill-based nutrition education programmes have emerged as an effective approach
to improve knowledge and dietary practices among adolescents. The present study assessed the impact
of nutrition improvement technology training on rural adolescent girls in selected villages of Nagpur
district of Maharashtra. A before-and-after experimental research design was used to evaluate changes
in knowledge, attitudes and practices related to nutrition among adolescent girls aged 11-18 years.
Training programmes focused on balanced diets, food processing techniques, germination, preservation
and the use of locally available foods. The results revealed significant improvement in nutritional
awareness, food preparation skills and adoption of improved dietary practices after the training
programme. The study demonstrates that skill-based nutrition education plays a significant role in
empowering rural adolescent girls and improving the nutritional status of households. The findings
suggest that integrating nutrition education with skill development programmes can contribute to
sustainable health improvement and women empowerment in rural communities.

Key Words: Skill-based, Nutrition Education, Women Empowerment.
INTRODUCTION

Adolescence represents a transition period between childhood and adulthood characterized by
rapid physical growth and psychological development. Adequate nutrition during this stage is essential
for maintaining health, supporting growth and preventing long-term health problems (Kaur et al., 2007).

Adolescent girls constitute an important segment of the population because they are future
mothers and play a vital role in maintaining the nutritional health of families. However, studies have
shown that many adolescent girls in rural India suffer from nutritional deficiencies such as anemia and
undernutrition due to poor dietary habits and lack of awareness about balanced diets (Choudhary et al.,
2003; Patanwar& Sharma, 2013).

Nutrition education is considered one of the most effective strategies to improve dietary habits
and promote healthy lifestyles. Educational interventions can significantly influence knowledge,
attitudes and practices related to food consumption and nutrition (Smith &Smitasiri, 2005).Skill-based
nutrition education integrates theoretical knowledge with practical training in food preparation,
preservation and processing techniques. Such programmes enable individuals to apply nutritional
knowledge in daily life and encourage the utilization of locally available food resources (Kostanjevec et
al., 2011).

Indigenous foods and traditional dietary practices can play an important role in addressing
nutritional deficiencies. Research has shown that indigenous vegetables and locally available food
resources are rich sources of micronutrients and can improve dietary diversity when incorporated into
daily meals (Faber & Wenhold, 2007).

Empowering adolescent girls with nutrition knowledge and practical skills can therefore
contribute to improving family health, reducing malnutrition and promoting sustainable community
development.

MATERIALS AND METHODS

The study was conducted in rural villages of Nagpur district located in the Vidarbha region of
Maharashtra. The district has a predominantly agricultural economy and a large rural population
dependent on farming activities.Adolescent girls aged between 11-18 years were seclected as
respondents. Participants were selected from different villages using purposive sampling to ensure
representation of rural households.
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The study adopted a before-and-after experimental research design to evaluate the
effectiveness of nutrition education training. This design allows researchers to compare knowledge and
practices before and after intervention (De Vaus, 2001).The nutrition training programme included:

e Importance of balanced diet.

e Nutritional requirements of adolescent girls.

e Germination and soaking techniques.

e Food preservation methods.

e Preparation of nutritious recipes using locally available foods.

These technologies were selected because traditional processing methods such as germination and
fermentation improve nutrient availability and reduce anti-nutritional factors in food grains and pulses
(Hotz & Gibson, 2007).

Primary data were collected using:

e Structured questionnaire

e Personal interviews

e Observation method

Information related to socio-economic characteristics, nutrition knowledge and dietary practices was
recorded.The collected data were analyzed using descriptive statistics such as percentage distribution,
mean scores and paired comparison analysis.

RESULTS AND DISCUSSION

Socio-Economic Characteristics of Respondents

Socio-economic conditions influence dietary patterns and nutritional status of adolescents.
Earlier studies have shown that family income and education levels significantly affect food
consumption behaviour (Mishra et al., 1999).

Table 1: Socio-Economic Profile of Respondents

Variable Category Percentage
Age 11-14 years 44
15—18 years 56
Family Type Nuclear 62
Joint 38
Parent Occupation Agriculture 48
Labour 35
Service 17

These results indicate that most respondents belonged to agricultural households and nuclear
families (Table 1), which is consistent with earlier rural studies (Surekha, 2013).
Knowledge Level Before and After Training
Nutrition education significantly improved the awareness level of adolescent girls.
Table 2: Knowledge Score Before and After Training

Knowledge Level Before Training After Training
Low 46% 12%
Medium 38% 42%
High 16% 46%

These findings support earlier research indicating that nutrition education programmes
significantly improve knowledge among adolescents (Gupta & Kochar, 2009).
Paired t-Test Analysis

A paired t-test was conducted to determine whether the nutrition education training significantly
improved the knowledge scores of adolescent girls. The comparison was made between pre-training and
post-training knowledge scores.Paired t-test showing improvement in knowledge score. A paired t-test
was performed to examine the effect of the nutrition education training on the knowledge scores of
adolescent girls (Table 3). The analysis revealed a statistically significant improvement in knowledge
scores after the training programme (t = 18.24, p < 0.001). The results indicate that skill-based nutrition
education effectively enhances awareness and understanding of balanced diets among rural adolescent
girls. Also indicates that the nutrition education training had a strong positive impact on the knowledge
of adolescent girls regarding nutrition and healthy dietary practices.
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Table 3: Paired t-Test Analysis

Variable Mean Score Staqda.rd t-value p-value Significance

Deviation

Before 115 1.52

Training

After Training | 19.5 1.73 <0.001 Highly

Significant

Similar findings were reported by Gupta and Kochar (2009) and Kaur et al. (2007), who
observed that nutrition education significantly improves nutritional awareness and dietary behaviour

among adolescent girls.

Adoption of Nutrition Improvement Technologies
Participants adopted several improved food preparation practices after the training.
Table 3: Adoption of Nutrition Technologies

Technology Before Training After Training
Germination of pulses 20% 64%
Vegetable drying 15% 58%
Balanced recipe preparation 18% 70%
Improved cooking methods 24% 72%

Traditional household food processing methods such as germination and soaking enhance

nutrient availability and improve dietary quality (Deosthale, 1984).

Change in Attitude Toward Nutrition
Table 4: Attitude Change After Training

Attitude Category Before Training After Training
Unfavourable 34% 8%

Neutral 46% 32%
Favourable 20% 60%

The results indicate that nutrition education training positively influenced attitudes toward

healthy eating practices.

Figure 1: Conceptual Framework of Skill-Based Nutrition Education

Nutrition Education Training

l

Improved Knowledge

!
Skill Development

(Food Processing & Cooking)

!
Adoption of Healthy Practices

l

Improved Household Nutrition

!

Women Empowerment

Figure 2: Knowledge-Attitude-Practice (KAP) Model

Knowledge

}
Attitude

!

Practice

l

Improved Health Behaviour

This framework is widely used in health education studies to evaluate behavioural changes

(Conner & Armitage, 2002).
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CONCLUSION

The findings of the study demonstrate that skill-based nutrition education significantly
improves nutritional awareness and dietary practices among rural adolescent girls. The training
programme enhanced knowledge about balanced diets, encouraged the use of locally available food
resources and improved food preparation skills.

Nutrition education programmes can play an important role in empowering adolescent girls by
equipping them with practical knowledge and skills necessary for maintaining family health. As future
mothers and caregivers, their improved awareness can positively influence the nutritional well-being of
families and communities.

Therefore, integrating nutrition education with skill development programmes in schools,
community centres and higher education institutions can contribute to reducing malnutrition and
promoting women empowerment in rural India.
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SATTOT FOTEA0T AT &7 FATATAT AT ATEA AT 372,

HART Ue . (R02%) TT=aT TgaefiT gy aHierd 98 T93 Fof g 6, Araaefier germey
TATHF TESATATY ATF-SATETRT AT aed= Aled T H00 9T g, TTETed Alea AT
AT FLOATIAT TRl TSI g e AETET.

.4 LT 3(a< (Research Gap)

Fgaielt AR g fowfaa seri=ar §a9ia Suaey e, AFasiier Ierwed (I2T. AT, 3M)
TSI ASTAHLIA ATegT, [Hae (sanctions)3TTOT FTER{AT AL TTAT TG THTH ATAAT (@gH AT
TRl (FATH FLT T2 3T, 2 0 %), THA, 'qh =e'(Open Data)T T F&d AT (AT ATET FI0ITH
ATEeT BT FHHT THTOMT HIES Il T2d.

T ewd, FfEy tsamdie sm-eratRa BEmrhe omHEarn, | Jenmerdd
TAFITLATAT ATAAT FUITH HiSe, AT ATTAT AT AT ATEATTATHT AT Ao ATAEA BILH HqTeT
AT ATET. BT STTerfAes AT SIaCr=T gl ST 907 T,

3. L 9gdT (Research Methodology)

g1 HIME YU UITcH (qualitative)Ta=TT=T A T 'S TUTHT (exploratory) g aATIA
g e s, TaeE AT MY g1 'TAAF HAld'(secondary sources)FgursT= TTHTIOTS  HeTer
TaaaTierh, YT T=aTd, TaTgid Sedis qequast STl w9 TSI Ii+ (8w og. g &g
AT Tl (library method)a¥ AT 1L,

TGATAT =T gI Hgifds ATdhel(theoretical framework)a¥ smemfyd orEH, #TRfTT
TATAATRATIA (HBTAedT Altgd = |THIAT 20T (content analysis)FUATT 3Tl 3Tg. ATATST 2% T
Q0% IT FATALT THRTIAT ATACAT TR ¥4 FINT o6, TgaTd d [EAHAT AT FUITT ATAT.
FTHET OECD, ST 5, TAEh! AT AgaTd qod HTe-Neede SHeaaeia Jq@i=T Trrae e,
‘1‘@?@ (Hypothesis)

T FITLT FTATA [ IaFiae AT AL

Y. BT Telash: AT ATHTEAAT TR hedTd [awaaeiier I9i=a1 arad @EEH a0q ahrd®
TROTTH EIAT. 2. AR [eida- : AT -aaA A\ T=aT THETd gaeiaed [aauF ior - amme
(R&D)ATHT AATATR Aieqawd=a7 Femeft A< T o1e.

71 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :

3 2278-9308
B Aadha) .
~ Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D ‘;(l;zrél

3. TSI alae- 3 : TIATd T FHqA ATSATSTIAATT FATATLTIT AT ET TEITIUT FI0T 9T AT 1.
¥, ATETEAF erah-3: T (Triple Helix)ydieemed (¥, foreqor seam sufor S=imr &)yt
THAT THA T AT TIATAT ATAAT THesd,

. IO (Results)

T THTAT T FH TS (94T AT T ol (Hoht T 3T

¥. ¢ ATATETRA srfeaae™ e ek
qHT 3: FATATLTG STHHTEAS THE e F AT T
T<dh (Component) fAs=T (Characteristics) afds  gROMA (Economic
Impact)
Aqgw %™ (Human | 3§ ffe@ #OARI,  99d | SAEHRAT - d@ (24-30%),
Capital) gforeror, Fyerex fa=wmer TG I, IF
CREER]
Tomrer 7 s (R&D) R&DIAATMF  (GDPAT %), | THTHE ATH, AAH IARTHL
TS, AATAE ThTe At T At
R fSreer arars gieer Fiede FA(aeiogel, Th <ef, | ATRA=T A TaATE, AT
EIRERS RN SATAT faeaTe, @A a4
IPR HT&T o, AU 912
¥. fafee Seri= gaer
<t 3: Tfae Tor=h s-smearfia sref=raeeT i Radt (R0 2¥)
9T Sfds qEaER | "Wa @we | ) R&D Iqavs | sieds 79 | KBE JUER
fAder= (GII) fAder= (HDI) | (GDP =T % | (%
e ATHEEAT)
Ffero %0 0.%Y% %% 2<% EE|
AT
R | ¢ 0.%3¢ 2.3% 29% 37
fFeie | o 0.8%0 2.2% 24 % EE|
ECH 33 0.299 0.9% 2,9% IF-AETH
RIEK] %o 0.%%Y 0.4% ¥4 % HEIH
AT | Y4 0.93Y4 0.4% 3% Ae-werm
EAC R 900 0.%0¢% 0.4% R4 % IGE:]

(&TT: GIIR 0 2%, UNDPR 0 3%, UNESCOR 0 2%)

T TFATAEA TTE 1T AT, IF R&DIAAF ST 29T (I FHITAT, fheie) Fam=me Rearrass
¢ ed. WA=l R&DIAANF GDPHAT 0.9% A of HHEd 9i=a1 qad Jded g, TTHD
TATAT (AGLTTRTT WA ¥ 03T TATHET TE.
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¥.3 ¥ Tt g

9. gas TTE RRET (TU): TAA R0 9% Ted THIE FEr ITHRA & heAl. b el GRS TATHATT
TRELTHRAT ATEHT. ¢ 0 0 oFA ATerh At #ar fefoee AT, AR FHTET It (£3%) T,
SATF= TASTHATAT ATIC Feoerd HETETSTAT T FHT oA T (T FATS TS AA, 303 3).

3. T[T FTAT ¢%%0 AT IAHIT IV FIAT BT F@IX ATAAT 9T gIAT. FlelsT THIAHT
R siaita freqor T ST T=a1q 8= AT IF qAST AT ST Sqel. HEET, TS,
TETE FTEAT FUAT SATAH TG Tgr=aedr. R&D [aava® GDPHAT 0.4 % T&A ¥.£% T3d ATeael T
(FET, 20 92).

3. ATCHATAT: AR T TIEAT ATHRATAT F9T. TLHTA Th TeT ITAY e [Qed T GISRIT &A= 7o
ey At Frer. e F i wfasr SErd Ser-sndta FaT R ATeAT. A/S R0 {Y-R o030
T R srf=reeda 4% aTe (AFET U2 9., R030).

. T AT HET=AT HoTd @IS FURAET A SFAFEATIATEY 9 3T, §eTes gehdiq a8
TS AATH  HA-2ATor=aT0 Aeedrd Rga arer. foeam afor gerv o JiHe FHATEiHer
AT JAT ATEAT (FTETAASTTS FIEHT ATTOT 9T, 20 W),

¥.¥ I =Tl
TR ¥ TR Iaeh AT TOTH
VEEED Rty qreT(Evidence)

e Tatas (H1) oz zfaror FRAT (GDPATE ©.2% T ¢.4%), TTE (FAT &7 A& 2 3%)
=T AWTET 9 A 2% areea Ader

TET=IH- ¢ (H2) g a9 F oLy [CTIAaF o e a9 F=T 92 g6 (r =
0.9<)

TETZTF-3 (H3) g AT RTBAT T FAA TLATSTAT AATT BT THE TSTD]
AMEDAT

TETZTF-3 (H4) ora: T HEeAATET AW, RIRATHES YT 80T, gasd

LKE= ALFTIT [ETHIT THTET

¥.4 AR ¢ AA-SETRA Fferaeds 9 &
FA-ETRE sreferaeaT
(Knowledge-Based Economy)
T F THIEASEARE  HATGA T AATARISEA  IATIT gragEed T Hmaaead(Human
Capital)(R&D & Innovation)(Digital Infra)(Institutional Coordination)
| | | foreqor, Atered, TTLONdETE, Uee, TROHAISHT, HIAAY
¥.% g R: fafae Ieriwefi R&DITEF TAAT (GDPAT % WEd, R0 3¥)
zferr it | [, - -
s | [ - -«
st | [ - -
S | -
e | - -
=2 (@) | I -
a7 | [
et | [ %

| - <
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(&Ta: UNESCO Science Report 2 0 2¥)

. =491 (Discussion)

IqT HATLIATIT AT AgedTo e €I ATl .

QFFTLTNT FAAAEIH Hied g 'aIEA GATAd (top-down) ATEA TS 9 ATel. ITETST
TSR TZART ATFITF 3. FTHATAT FTAT AT T TG AT ¥, AqTehr T T q<h
T ITASY e (eI TH GISIT & AT 7 AFETT AT FF o). g1 TEH-TT (T q¥) FoHMA
Trasfier TATTeT Sfers SUIh 5% el

R)TTITHET GTST HFI=AT=AT SASITETAA FTH TTL ST A, Fach TAATT T ATl; TL HEITHS FEhaq
FTA ASIT AT ATALTF g, FHATHTHES AT AT Foeed AT SATITEATIT FHLOATH TTee T8
o 'SECI'HIS™ THTAT S¥d. ITEIALSTTS FTehl STTOT ST9TaT (30 RY) TTHT THE FedATHHT, HEITH
s 21 FTH-Sa T ETe =T 9T SR

3)SAT F9HT AiersT 2rTer (forequr-aemaa-aaserra) AT BeRom=T aaared e, AT Sog STt
AT, FFRroT FIRATT AERTET g o GIoel A5 g NTGd g ATeT e, IT3AE, ATATd 35
ferequTT=T foreaT SATAT ST T FTe AT I2ART ATATA A gAT FHTAT A2,

¥)RfSee arETa gEer €7 FEe a8l IRl §Aid g T4, 0 AN JiSSS FwAraeiogel
THA qT AT AT AT T3 UFd ATl TATT ¥4% ATFEEIIAqH Seide qrgrad g, af
AT a1 g (T 3).

Q) FTHTL-SZRT-TAAV FEAT ATATA A A= aT "BRET AT Tedd TAT 33d. T aCahied TETHT
TS BT THGT TLAT, T IA FHIATT ITANT AT RTHRTE TAAT. ATLATT AL, ATTATTH
TTEAT HEAT IHE HATE FLATA, T ATH ATTATAHHTIT HHT THTUT gl

Q.9 HNYATAT AT

T FLLATHT T AATET FZUS g TTATHF TIA0TaY (primary survey)3TETRT TG SUse ATTGcAT=AT
TIIOTET T g, ATed i SAATd e ST BT Fed SATerh A (AT (Hohy HEdl Adid. To,
F TSI AR Q9TLcATH ST gICAT. ATTHART STOT FFET0T ST TR T STTersh S9Ti=T JHTaer shod T
TAATCHS STITH AT THE gled.

R ffrond (Conclusion)

STTHTETHT STHEAEAEAT ET Fdc Uk HehoddT 7 TgdT, o AT TS el 3. TEIF IcaTae qTeaiaer
AT g AfE orfperTel 33d g, WaredT fawaaefie Sait a7 AiSaaT ST FLamT argedr
TR TCSAT ALATT T ATTITF AL,

T FTEAT THE oy @I [ATHTr:

¢, FATATETRT FAAATEH T AT FACH AL ATAGA Ae: AAGD (a8, FMGT F T4, RRred
TTIATHA T, AT HeITers a9,

3. 3 R&DIAATF SHelel 297 (FFETT FHITAT, ThAwe) Tar=me Haeria I¢ sed.

3. FF@ TAATE LA TG TEATHT HEha I1q T TSI AT AT ATE.

¥ PrET AR 9T g1 AaE LA HgaTaT e

Y. TF T GIUTHeS GTSRIT ST 99 Ha|Td FAT g erahdTd.

€.¢ o fAweft (Policy Recommendations)

9. R&DIAAF ATEaT: AT R&DITAF GDP=AT AT 2% T AUIaTet TEIT &0 SrETa,

3. SANT-TAA FEAT AT AN SATAT TESAT AATT AT ASITHRA TATC FLAA. HLATEATAT
ST faer =ma.
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3. RfSee sopeza==T faear: i arna sieds FAtdeteadt Trer=ardy. e arawar arearst.
. Th ST GI0T: LA ST hTUl ITAed e ATAT, STUahed GIoNT & 99 Faqd i w5
TR,

W. STTegeh HUST ZgT= HLT0T: [PR FTI< ATEF TeAH e HATLFRAT TTcarge =T,

%. TS TAHIATGATAT ATAAT: TSRMBTATA AR ABGA ATAT VAT JUATHTST TUT IHT
FTET

BT I g1 goAd: AAIHdaT a8 g—ord |l g o<hl' (information is power) IT S[7AT Tgoit=it
STRIT 'ATeelel ST g 9T<hT" (shared knowledge is power) 3T F=3T =TI SaelT qT{2T.

-9, WiasaTier GemaaT=Y fI9T (Future Research Directions)

2. FEAT Flawar (AN GHF: STfeT T (GenADIT FTH AGETI Tdaw F1F TROMH ral
=T ST, fAerea: FHesitiEt A=t araai=T ST ATH-a TS aTuia oy IiTT.

3. ST FHHTHAT: AT AATTEAH s ATHIOT A0 9E¥T AN FAT ATed il FHT gred AT
oA, AaTd e Traraed e frars w8 = ft Fear 3o am= st

3. TGP TAATHE AFATH: BRICSTTHENT ATA-0T=T TAAT. HIA, H, ATHTA AT=AT S0
T FOreRaT JEa?

¥, TATILO T ATATAT: ST @@= T TAaoay grome aror. e sefsraeaqes Fsm=r ame
FTEATT T2 FHTAT IeAAATAL FHTT TROTH ZrAT?

Y. GEH, T  HeAH IR TOMH: MSMEST HATH-3TET T TIHaeell F8 Jbaa =3, Tahd ATAT
AHTH.
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AT ATRATAT [Afer ST ATahATd Sad TaTg SIior Hee

ST, TR T THFHT
TS T geae F99e Fiers, AR

T4 (Abstract)

AT ATEATAT THATHHRH HIBTIEATE qqd TaAd TAAT 3ATg. ATHTISE, TTERIeh, TSIl ATror
qifF TREdA S AATEFATCS [GuT, TEAT A0 Fergars TaeT aadqd Mg, TRIH |9qd
ATIRATIEA T MgH® Saral, e, SAearEl rer SeTias aiedaad [feg Targar Tareer
TEATHHRATT FLOATT ATAT 3. AT "erge Fagma qedt AT I aEHadd gaad JaTg,
TTHTIE 707 SATTOT HemeraTe Ier A1+ QT T Faver fara[oor Fevama e 3.

. I&q1aT (Introduction)

TS ATRATAT AATHHRH FIBTIETE T TaAd AT 3y, TAT=AT ASATHHATT T
ATecd, 94 ATecd, UTdgITee® ATigcd, FThiqY T A0 TR FATAT T @ T . AT ATETHTIH
ATaRaT, smeATicAeRaT AT HERTT TTa< WY fRaT SITq grar.

qiq M FTBTd ATHTISTE, HIEHiad AT qIF TaATHs AVATHHRA ATIF SATIH ATFor
AVITIFRATA THTAT FIOATT AT Ay, TS IUIETA FeSHo TAAT A7 AHEAAT AT A=A
ATEAHTI ATHATH [HBTAT 7.

THA, STRITARIFLOS AXBT ATRATET 3T ATId e aiiganelt §are Jredr g, dqars
AT gcATATEl Heg<d YT AT g, Rfoed e $-qede, s ATfor Jrae HIRATadid JE@d Jr=rel
TEATHHRATT THTLT B 32,

LT THTY, AT AR ATAA AATHHRATNT FaoAd TATE g THTSATIIA TRadAT TiAfaia 4,
T Tt STfee AT, FHTALTE AT e T QT Heard. (e SaeAA A ST ITaFH 3T
FHTSTAT ST A0 qeaT= Tiafda Faar. ALt A= T A¥IEHaer a1 Faamer saars ATar.
TEATIAT &TiHE A7 Ieafes ATfgcaTay SMeTd THaT AEATERA AT [Afaer areTiors, giegias

ATST=AT FHTBTT ATGATAT TFITH e FTT, FHAT AT e I LdT AT TTgddT T9- Td
TTHATISI 7T, @™, & [hdT, TITaLT, AT S Toree Feghal =T THTALT ATAT 3778,

R. AT STRITAFHATHT & TRTer

TAT=AT AITST ATRAT=AT AFATHRATAT ATACET H&Ad: TRARH, dTHE A7 dfds Jediay
AT BIAT. AT FIBIAA TFTHHRATT Hd AR cATAT TH@ T gid. §d ATAL, Tq THICH, T
qTHEE, 9 THATT THTCEAT Sqi=aT TaET A¥ITE Fed [Gamegiued earfcashar, S<hidTe sArfor
AT qeAT=T SITotta fHATor #hett ST g,

AT TEATEFHTT TThITL FTT, T, AT 0T T ATRATAT HISIAT THTTAL FHTAT T
HEhA ATgcdTaT THTag! ST299 {GfA IT Frar. I, FETHEd A7 [IERATEY Srara driged

TAT=AT AATHHRATT UF HgTaTd A19CsT FgUrSl ATOT ATely, qarg sfor sepay=e gl
HIEATAT AT FIATMT Fab Aligicdsh HIaqa3d qog q¢ Afdah (AATEGr 9T f&aT S grar.
forerorr=T SRer fAEmeats =TT T g1 .

qH=, T FHBTd AATHHRT ATAF FATTd AT (TS Ta=aT=T gral. qa1 Aigeavarg har
TARTNS AGATAT FHT €19 et ST grar. |qreTiore areqq, &t 9o, Fferd Tqad JameeaT Fugi=
AT 2.

AT TRTL, TATAT ALIET ATGCATHT AYATEARH LA GoATaL AT A 7 Fzmeai=ar qfdqe s
e TS Hg<aT=T STAT, AT AT sATee Arror fafarerarget giewmm= FHa<ar grdt.
Wmmﬁwwﬁmwwﬁﬂ@m—

o TA IR (FTAL, THIIH, ATHIA)
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o HTHITY T ATIOT G Ior

o TEFT ATRATAT TS

o T SATTOT SATEATICHE FeATaT 9T

T AHTHFRATT & IR FErameataey Afaswar, 9ehe nfor sreartoasrar fRator w2 g grd.
3. MY RFAHS ATEATH : AFATHHRATAT TG

AT ATRATSAT AFATHRATAT AT he ATeATA ol ATHIISE, HIEHidHh AT Fefors
TRETHT=AT TPASHET TSl UH Agea ol TRAT 3y, TATT ST¥ITHhRT ITHEI |q dTigcd, AhiaT
TS AN qRORE FATLLAT AATGA grar; Tiq SMeH Hl@1d ql AT ATIFH, THELR A0
EEIECEICEIE I

fETeAT STARTHAY THTSTAA d5a, TATA>T qdas, AR Sfor fEreqorm=m y|e I
T AT=AT TETdal dad ATA. ATAT TROMH STATHHRATA Gl SATAT. FTaadl, FIAT, AT AT Hae
T fafeaer ATfEcrTRT<i=T THTeer aTedT. aTedaarat aTgd, Sidarar fA=meawofy srfor yaeefer
G ATAT Agd TTH AT,

AT AATHHATT S ATT, Fferd ST ATTRETHT A= THTELT FIUATT AT 3. ATHS
THATSITA A JUTETd e SIqed, W A0 §o9 [T TEHT I AN, T, AT AT T a3
HIEAGE T FIAT ATHTSTE, TSR ST AIER (A GEATd AT 13 ARTAT.

AT W BfSes arfge, S-qFas, sarg arfor |@yee Hifeamade Ja|rdrer
TEATHHATT S Mg AT 3. AAATET FEHAHS ATl dae FHISTH, STdard o
AqTEAH eATETY TSAT ST 31,

LT THTL, AT ATTGATAT TFATHHRH A RAHS ATSATA HLATHAT STTETH THRTAT, TgATATHT
SATTOT HLTTEATISHE a7 3Tg, SATH (=TS AT SATIH ST q@ e A1 (¥,

o i [enN o > o [enN o i
FAHTeAT TasTHdY ATqTieTe Sfior TTSTehi g daeflHd HAST Hllgcd=dl SAHTdnHId d4qld AdlgHAl

THTAIT ATAT.
3. TSI SATofta Aoy qreqaans
o TSI farawmar, TR, s I =
o FTEALT, FHAT ATV ATCHHET ATEAAATET T
3.] wrfaaret swfor sarrrefier arfieer
o WITAe A TEhT AT AT 9 faeT
o AT SefY, ATHT SATfOr srfersg=ht
3.3 s FreavETe
o TEHEE, TAIHICHHAT, FRATE
o WTAATCH SATTOT AT ATHATHAT FTH
. TR TATG AT AATAHRATATT THTALT

THHRTATT TATGAT HLST ATRATSAT ASATAFRATATA THTALT ZT ATST=AT FAA Sraedrfier T
Ted Ul HSTHIE AT, TEAAT HTHTT, FIEh(ds A7 TSR TR =aT ardqEias aregam=r
ST SATerT THTALMS, ATEAAATAT AT HAGHIA T FAAUATAT TAS IT ATEAATGA TaGT Il

THFRTA FTSTT EATEr AT, Terd ATieed, iaret A, T8 AeTHEaTH ATfor Juterd
FEH=AT ATAATAL AT AT GATAT Hged [al S35 AR ATg. TTHeS (=TT aaedie aaeg
TS ATETATHT SATofe gl

&aret arfecy Brar=ar gg, warasa oivr Ao JTa¥ THTeT 2T, a< aield aTfgcd qraTiorh
AT, ATATA SATIOT FAUTS ATEqd A, SATSATHT AT A ATSAT FEFAT, TLALT AT A9 = Z90T
TSI, AT S TATGTHS AVATHHH A T2 THTAMT ATTOr FATrerd ot a9« 31re.

TIAT, T AT ATiecd, ARAe L oT=T T947E, dqars aieed arfor foea @@
ATl ALATRATT THTAT FLOATT ATAT ATG. sANT, I HIf2AT ofor S-A1ided FTETedr 7o
ATEAHTAT SAATH AT T AT T STrear.
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AT THY, THHIAT TATGAT AFATHHRATT THTA FodTHs AXTST ATRATAT THTH STTEF SATIH,
TATSTIHE SATTOT STEATAd ATAT AT, SATHS A== twey qusl, daaaefiear sufor Hfras geam
¥. 9 Barar H‘I‘%FT (Feminist Literature)

E=AT ST, FATTAT AT ZFHIAT ATTGATSAT g eATAT AT .

« IR Srarer e

o AT FHAHAT FA=TT

¥. gfera A3 (Dalit Literature)

zfora ATiEcT BT A3t AT AT Uk FHiTdahil TaTg STAT ATE.

o ATHTIE AATATIAEG AT

o HATE ATTOT TATIHHTT =T TG

¥.3 arfearft arfee

ATTRATHT STTa, HEhd [ AT THEATAT STITHRATT THTALT ATAT 7.

. qgiaer iy e

. ATHHATA AL i‘f@’ﬁ? (Interdisciplinary Approach)

TS ATTEATAT AFATHRATATA SATALATE T g8 (Interdisciplinary Approach) & sme[fH
AT UF Agar=l SFeudT g, AT FEHEAT Algdr=aT ¥ Fds qius  ar
G OHRATIA 7 FLAT TAT ATATT ST FeAT STl AT Fameaiar arfgaar=r TfaT =, aare
SATTOT HHRTAT 37 THL.

AT AT ALTST ATRATAT Hael THTSIATH, T(Ag™, ATHELTE, Teas_ Ao
HTEAH A ATE FraTeedT fafae emateft STear STar. SeTgeome, TETeT FTeai=T STe HLdET AT
BT e ATATIOT T feerdy, s sraear sfor aiepaes ardspfi=m B Far S, ame ared

ATerT ATEqaaral T T,

TEH, ATHFATETAT FEAH T AAEETO FAqT A, T SAgMET=AT HIAIGT ATigearar
ITEHT T ZIA. TR AATHT=AT T ATigcdr =aae, qres e Rises areawidier wuiaw
THSA =aT .

a7 grEdMe Fematey Ffhes S=mEwoll (critical thinking), fEEwoTeR® awar smfor
AT ATAE FTEd. T, ATRATAT STTNT Fachs AATHATIRAT HATAd 7 TgaT T FTHToeh ST
TR SHaaTefT STeaT STar.

LT THTY, ATALATT FIORATHS AIST AT GATAT TEATH ATEF TG, ST AT THHTATT
Fedr. a1 et AfEg s FEm FToame yg wdr s AETeAr qaiier ST Jre
.

ATST=AT ASITHFRHTT ATTRATAT AT A ATETHT ST ST 3g—
o THTSIATE

o Tiagm

o HTAGATE

o HTETH IHTH (Media Studies)

AT T iAT A= =TI o qEre g .

%. AT THT A0 R fSres a1

TSt ATREATAT TATHATAT TTE BT TAT FIGlT FURTT HISAT THTTET ATeeaT faaar. e
FIHS TG AT, TETE AT STATH AT el SATHES AHART TG AT Agd. TATH STITeT
[EqH AT AT S-Tah, A TSATLFT AT AAATS ATATH R HISAT THTITAT ITAH AT 37,
RfSee ATea AT e JA@HAT AT AGH AT AT SATIF ATAHIAT TG0 T AT g, 51,
qrerer M=, aarden iy S-HeTiEeT =41 WTeaHTqe darad dahTer qeft Mod ag. wEaE,
fRaex, &I ATHTEAT ATEATTET HiadT, HAT A7 AT (AT TR TgoTa9 Fieo ST .
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RfSea arfecm uF afereesr w2ors A=t agamam et (multimedia) F&T, A ETS (==, €ast o
Rl a=a1 ATETEaTT AT At TATATIOr |78 el ST, AL ATAATAT AT AT THF AT
HFUF aal.

foreqor erATaRT RfSee ATeH=T a1 aTEdT oy, AAATST AFATHHA, S-ATH, e T
AT =g FATHH T =TT arfgcam=r v Afas 97 ooy a9 ST e
AT g1 A Te AAATSA STad AT ATe ITsel ATAT 3.
Tty RfSee ARy FTer sregMar HHIT SATAT Segd, ST T ATRA =T ereaa=aar, Fdrse
THEAT AT ATAATHT UHRIAT FHHT Z 0T,

AT TFHY, TAAAT S ATST AT ATAF TAHE, AT AT ATIF: AT A R forea
TR AT e ATfcATeT U q419 f3er i ae.
=fSee e ATEET=a1 AT HIS & AT AMgad—
o T-TEAH ATTOT AFATST TTLT
o ST, TTIT HIT2AT Srfoy R foreet e
o gieafifear arizer
Fram=ataT e arewaag aTiecaT=T T¥me HXoaT=T et Hod arg.
0. HIMEATA AT TaTg

TS AT HegaTdd qq TaTg & TaeAcaT |THTorh, diehids Sor oreqfors
TWSE Ao g aed. uRufE deiyd qead: §q dTfecd, FeX ofor ufdgrtee gurisar
ASITETIEA FATTSd gid; T9q ATEAF FToTd HLeAT=T SATHT A7 FIoa /ST THTOT e
2.

ATST=AT FTEATT S ETal, JfeTd, QAT SO JUTerd Hehi=ar ATigcdrdr [T fg<a oo
ST 7. AT TATE L THTSTAN TATaer TqEaier STAa, Ty SA107 e TT=T TG AT FHeAT STTa.
rorue: 2fora AT HeraaTT JTHTSE <7, qHAT ST ATaTehT TTEeedT qEaT haedrr
AT 3T,

Ta+, ‘v’l‘l’@ﬁ? F¥ITE (Cultural Studies), oRT 1T (Gender Studies) TOT IUHAeNT
AT (Postcolonial Studies) TTHTTEAT ALATNT AT ATIT ATEAT M. AT ATTGATHT
AT FAD FATHS 7 TTZAT ATHTISTR AT ST HESTdal el ST 3Me.
FAATAT WA [Sfoed eqHHES (Digital Humanities) 2T TF qaiT HLTEA YaTg IIATH AT
AT, S-ATIRe, s, Hiere HISAT @ JT=AT TEATH FLEATAT TN 9T A, To=, HTLATamst
AFATS ST, S-ATTST AT FTFEAALT ATLIFTHAT ATIL ATSAT AT,

[N N o

ITITET, TAATHSE AT AFATH, ATATE AT T AT TETTABIHLOT=AT TATATETAT T eed
TTaCRT HLTE el ST e,
LT THTY, AXTST AT GATIT HLATIATAA qA TATE g AT ATT, TGHTALT A7 AT
T TATRTIUY 3THA, T AT ATAT AFATHTAT AT (90T I M.
v.{ fawardte fafeear
AT &3 IO AT TTEA e TS fafarerd 995 AT g—
o o7 37919 (Gender Studies)
o AR AT (Cultural Studies)
o IUTT TR A1l
9.3 g1 q8
o I[UTTCH SATTOT HTATCH FTTer
o TAATHS ATl THTH
o 231 79T (Field Work)
9.3 STRTTTRIHOTT=T 9T
AT ATRATAT TR LU AT BT AT HGdTAT AT SATTH 3. ST 0TS
e Zeri=ar "@epdT, ATAT AT AR FTET qeEawiel €9 AT qHA ATAT TR "It

ATFReTEt T fe e
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ST 0o AT ATgcdTar qaiq &, et sir sffysa<hi=t 3o Mol g, sres
SHAALET, STEErReoT, TIATAE, TAAT AT TN TehdT AT TTATaa TS FHAT, FTaa=AT A7
FiAATHeT fag AT AT, AGHAT TATRRT TS SANTIAH T AISUITH EATT FeAT 37Tg.

HATATE ATTGATAT ST 0T (9T Hgwa ITH AT offg. fataer qaeft AR+ aeeid sqars
BId ATed, T899 1T AT Ta¥ ATIHEY WA gl d SARIdH ITdaias Tgrad g, AT
ST AT AT SATHYTS [T 2.

o=, RfSes Areawie w38t a1 SNTfas ar=wiadd 989 g dRM g, $-TEde,
AAATST THEhITH ST T HITESATHS AGHMAT AR TALET AT @ TIET FHL0ITAT Feft
ettt 2.

TATHA, TTTAHTHRIOMTHS FTal ATegTaal AT ATSAT Agd. TATHE ATITEY Ao FEhiay
T TS ATCUATHT ATFAAT 3ATg. ALTST ATUHT [EAT AT ATACET AT g Uk Hgwd o ATeg T aecl
e,

ST THTY, STRITARIFOHS TS AT Afad =m0, smegfas nfor aqg o oy, Ar=aet
EATIARAT SATTOT STRTTARd T =T THA T TUATHT STl LT SATeAT ATE.

TS ATTEATAT SARTT ATigcATeT HaTs JTeaT L.

o IATE ATl

o AIITST HEH

. AFTHFATATT TEATAT FHIA

TS TR AYATHHRATIIA Faar=t w0 gf fafarer |areior, Srerfore, aiegtae suor aire
Tl FTET e, AFATHHRH 3T THISH V(A6 d THTTHS THTSTATA TEATIHT AT T FHI0
AFLTF .

TATIH, AT TREAT g U HgwdTo HICU 3. THTSITT THIAAT, =T, BY-TFT FHAT ATFor
FHTAL FLOIT ATAT AT,

THY WETaT HIL0 FgUST QAeATren SO qaef. qaie e oy (9 A g e
0T — NEP) AIATHHH ATF AqToF, HIATTLTT AT HLMLATINHE FL0ATE 9T 3qTd. ATHD
AITEFRATA ATALLATE T FIATT AT T=AT == o= AT AT,

TEY F0 TRUST SARTTaeRran<er. At @l ofior Arecavargielt U aeear s AV ATaHA AT
STIF ATAT AT, ATATE TR AT T HEATAT THTAL FLIIT ATAT A2,

TEF, TR TAT et UF Fgeara w0r e, BfSea areawy, -, sivarea foreror sfor arerer
HIfRAT F=aT THTET ATRATSAT FaEqTd F&e ATAT 31, SATAT TOTH AT TERATE SATAT 312,
FrfdrET, FRrereat=ar RS e AT @A aadd Aed. e ERmsaiar e [, U At
TSRIIHAE T T3 316, ATHS AATARATT T TATE AT HIATETT == daaer Fer
ST,

AT THTL, TS ATgcd AFTHHRATIT T&A ol U qad ATAT TRIT TEF o THTST=AT
TEAHT TLSTTHTE TET ST
AATHFRATAIT TG AT FAEHHD TS 3N SMed—
o HTATISME qHadT
o foverurTefier 7= &< (NEP)
o STRTICThIHTT
o AT TTAT
& T e AFATHHRH ST THHTATT AT ITIH I AT,
Q. JATEEIA AT HATT
TS ATTATATS STegT= SAfor HATaT AT fAwam=T fF=w FdT 94T, 98T FBTIEre A9

THET AT A=A qHIT ITET [GEATd. T AgaTd SMegld Fgulel aTaqeehdid gl Aae! oe.
RfSeer ATeawi=aT e e [FaF =Tl 997 FHT gId g, SATAT TRTH arigear=ar

THTTET 31 e,
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A AT g FEUIST STl SATT0r Ta< SINTTd e ATIT dTed a=ed. T ATST ATU=T aT9Y FHT
BIOATT SreFraT THHTOT ATt o, farerora: q=or fUet Susfisne fa sieRfua gra JHeaTHes aXTel ATied
ATA AT @ AThS GA B 37Tg.

TEH, OTEAATIOT ATTGA A HAT SATTOT AT=AT THRTATEH e TRl FTET TATET AT, AT AGHAT
TR TS T FI0T AT, THRTAT &ATT ATTATAFRIAT AT ATEATHS F9ETE AR ATAT AgHT4

T fooa= o aTet.

TR SATdR! el ASHAUT ATga. TLOT Feferarat swivr swegfAe aremi=ar FHacayqe g
T GATGT Tgd. TEHH, Flel 96T FTATT TAXG GG A AT T IERATAT AT SATOTa.
ATFOTET, ATBT AT AT AWTAF qTaesiay FATad ITAA e gat U sATeg| g, AqaTar=t FHa<dl
AT I ALST AR ST ATAHTIdd Trgr=d ATarl.
ST THTY, AT AT AT ST SAegIA AT HATQT STHAT AN TN T, TAheTdT AT TASATHAT=T
TETZAT AT ATAVN AL AT Foeel AR AT THF FaT A3, T,
ATITHFRATAA TEATH AT Flel ARGl AMgd—
o T ATIOT SATe[fAh FT=T THAT T
o TUTARITYOT STEATH AT TH T FHALAT
o FTTEATATST Teeft AT ATe=r=t 7atar
9 o. 59T (Discussion)
AT AT ATAT SAATHFRH Tqd (R4 21q 3Mg. TaAd TaTg AT =T Ta g aard. T, 7
TIATHEY TRITE Tod TIUET faded Tg<ar e,
STSITEH TS THTALTE, THRTAT A0 G FLOATEATS T AT .
9 9. AT (Conclusion)
TS ATRATA I ARTRATA T gadd TaTg g JaTSTdie afEaqrs gfafds sred. TiaiE a@q
TR ATITEA T ST afera, BATar sror e argaradadr TaTd A d Ag<ardT e,
TTTEAT=AT AT TR ATIEATAT FAATH AT TEGT AT SATIF HATAT M. ATAATART FAFATHHRHATT
AT TATZ =T THTAT ST TR I AT LT AT STiere a9 aree.
IR. o (References)
1. ST& TOAT. - |IE AT ATATr Haw, FToHedwed THTere o7, . 3. 1975, 7. 88
2. FASTH ATAFOI - AT FAT AT =TT, TAATR e THTLAT, @I T, 3. 1978, .19
3.%gTe HaT - '|iged ATfor THTT’
4. FHFHO AX(EE AT - AR ed =TT
5.Treft ATEELTET - AT GERAT FIT F2-2
6.7 T - AYTST ATRTHAT HEhed1
7. 37TeTe T - 7Rt AT FIY @E-¥
8. AEEES ATAATL - AT T ATTOT THTS

9.9TE1 TSIHT - "HIeed, 90 9 ?IW‘& : Hg994", Research Journey' International Multidisciplinary E-
Research Journal, Vol. 1 Issue. 2, ISSN: 2348-7143 (Online) April-June-2014
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"SI TR AT TIRELThdT 9 STILET e =1 ¥ TE”

F.591 fade S
T U, T IST9TH, Ui, fa.ue

TS gaaeft ax
AR TSALTH (AT @ TSTHT1S: 9@ Aglaasdad, qiamd geeay S, swaadr

s -

"SR FAETE ATSHAT &1 AT ATHATT & el Udh HgedTdl STAHeT<or JsHT Arg. a7
TISTAT BT 32T TORI@ FHT HL SATCOT ATOATHT ITASHAT ATE(AI BT 3. &F AT 2014-2015 TET
TEIHAT 398 FEUTAH AT=AT HIBTT & HL0ATT AT,

T JISTHSAINT AT Tt FLOT ST ST Qrqdes TATL FHLOT AT Irarer= qroft STHea qeaor
TTETEET FH HicfT SATATT "I STSAT qTO(T ST g7 AT AST=AT & | 378 TATHHIL STAIE 19081
AT 51 AT T SERTBTAY W HLUTETST ITITH ATTOT TATAT FTSTHT TS,

TEATAAT -

AETY TSATd AN gEh@THT THEIT g I HISIT YA &g AT alrg. ITaam= STEHe
FEraeor Arfor o= arvaT= fAfad AR St =TS A9 g AT 9T T 9=q g, ATS AT S
FTT=aT ITITaT IR grar AT TATET AT FHeay Qe SUTH FgUH AT ST (91T AT
& AT A, T ATTATLOT TTSTATETE STA L0 T TATHATANF  SATTATSTATZTE TR o T
AT AAHTST TTO(T ITASE Fooeed T [ 3T,

TSI qad SGAVTT 2978 TRfeadt A= See garardt it 2918 g A8y 2019
ST STAgh TrATE ATHATT TS ATEATT ETAT Tl g, 2014-15 T G qTqBIq 2 HIeTaaqT e
HE ATACAT 188 ATAHATAN 2 FSATT 234 T THHA LTHAT 24TE AT AT SATRi< shereaT 22 Rregarere
19 BT 59 METHET g ATHITH YT TG0 IT ATg. IHASITT TeaT=a7 I91d AW qroft
9T FHTT g% 99, ATETST IUTHASHAT FATag! 9 e arg. a1 s, ffEy fammed
TTSTAT; " STLTTEh I FHEAT ST ATHAGATT AT (ST T i holel g,

FHTAT UEAT IFAH TGN T G0 Jobidat giul aed® AaedTrqs AT
qTEATH qirE FEETETSt WS e e, (ST, ATEdl, fHde ATdTety, ATeATdid e FE,
GIATHRTOT FLO, T ATSA TATT SATATHRATT U AT TSATRTLTCR FHATL FATET Teqqia
THTT . TEHA THg GHeh d STl IUHRH ATT0 THTAT [HI<hl T8 qif=h AT STEAAT
FHATLT FUA FUT TIATGY HAY ATHAAT AT Hawiqa It Feamqes FTATET JIEE JITEoiars
ST BT 2T
g fRrET A= (FwT 1)

T (RO i 5 RHET 2014 =%, 99 2015 T 2019 T FATFLTT STALH (AT AT
AT e, TaUT 5000 T ATSTHTO 5 F9id. 25000 TS GO0 AT / ST TR0 FLogm=
3MRTY TATT A B, HEY FEAFATAIAAT FH Hg | T GLHT | DPDC =AT ATETHTIA 3T

BIOTAT [T FX0ATT AT,
=t Suersear -
F3/TTST FLHY/ DPDC ATATHT ATFEg AT, fAfae Foeaiwga CSR. = Al =aThgal

eft e =Are, A1 aEe M FHaear 9T A TRUE ST AT 937 FIARATETST aCaHT 9T
et Suersy we faereT grar.
STEATET TGTET F THIAT GhaeIBTaL a1 -

FHTH T [fET T@e A=t "wE qE SATIET g% FAHAiET AT QUi AT AT BT
TIGTAT TATA AT AToha ATAAT (SS(lee HIel FIEVATT AT T SAATSAT HIGATETST HEhd TIBTAT

SYTsd FEA UATT AT.
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AT TTHEATHT GATAAA TI5 FIHTH €@ ATATET THRTOIT AT FHLOITT AT, STEATIT L@,
AT TI% TALTI AT STFIAT TOTIOr ATl
AT TATATATAT ATIL-

frE= v ST Tt MRSAC AT €% (Remote, sensing GIS) 3T STYHE TATAT=AT
YT &THAT ITATE THT90 (Treatment map) TATC FEA S9TT THAHF ATTLIIT AT, TG THRT TATT
FLOAETS ATY T57 e ITAS %% (MRSAC) ARTIE THA ST HA&AW A& 90T (GSDA)
O AT HTITAATAT TR FeAeaT. AT TAATATAT ATIL FLUAT SATAAT AT,
STgh FER A= 2.0

ST fETT ST To| 20T T8 TAT IS &d FIAHH (SR AR 7 qaaaedr 9
T RaE=aT MFITE™ 913 s30T MaTHed 8 STAaeoT=l HH FI0, AL (@ AT
AT TT THA AT TAIE &7 AT FEAHA TqATaeedT T TarTed TToaT=l T F8d 9 A
AT fAeT® 0 TA ITUEAle AR FHTH FIOT TAFTALAT 31 AT qToaT= T 3uersedl F
FIHAT AT AT FLAT TIT T, G T TATATIIMHAT FTH ATRHZANA FL9 T ITASH AT
HTETHTIA qTUATE &=T=T ATad [aam FuarRidar f@qi® 3 SA=asT, 3033 dvad Soag<h f9amw
FTWATT 3.0." TATATATT 3.
IHE FIATAT [LERIL-
ATHATATAN T IHE FTH FeAT T
1) TTIEHETTaT T,
2) @ am
3) fawrfa e =
4) TTF FALEL AT qATqH
5) THATET STASIRIAT Arfor SaeifauTs I aa@a F2om=r ooy a7 et Sregr, T
AT TTSATEALTAL Teahl A1 AT 04T AT
T w7 -
o TTUTAIE [AFRTHTHT, I ATEDT HHE ATATATETHT @I [T ST & hUTTEE FTH
o ST STATLHAATH TS 19
o FICETIT TEAT=AT F TSV FLTATHT e
o TTHAT TAT A AT TATT Tl
o TARTHTIT T LATAT "[AEATIOT FHTT
o TTET, TS, A9, foraarreiie fadtershreti=r sior AsmweTeii= aerardier ardt &
ATATATETNT T FTE.
o WEH F HISAT THeIT=AT (H=T &80T THIE TAET ATIL gIVATHTST SATTIATSIAT FHY 0T,
o T AT/ AT SITE THeT Tafa0r
o TAEI/ ATerTae TN, FAvaT=aT qTvaT= & T8 970 aTIY TETT Toha (.
o FHTAAT FEET T ITTTATSATAL 9.

TSATT: TAGH (A ATHAEERT Ay Fanmss e ey Temnra suaeg Mei=i usta
ANTE AT STARETOTET FHIH gl 50T "Iq 3fgd. AT FUT a4, ATHTSE a6, T &=,
SEIaT el AT FT  AE=T 9o [@aT o gae07 F fFshe A0 FEegdr a9
eI TTHET 03T TG § ATHAT T E0dTd Id g,
UTHAHAT TEATT -

YTHHAT &1 ATAHIH 3. STALTE (AT ATHATATAT STHATSAVNT AT GEHNT &1 Tgeaqor
HET ST ATHHHAT T, AT AT A= [ e, ATHIS ATHATATHT TAET FHATSATAV FIATAT
YTII=TAAT AT ST ST Mg, MTEAT=AT ITUATAT qTdas JATE FI0, BT TTAATATA T Hgear= T are
e, BT ATLEE TATT HeATHAL TATATA ATRAT GATAATIHTT FHIHET FAT TETAT Fdl ATE@SATT
TATT FEd I AT FIHET TTHATHT ATAAT AAAT AT, AT Fdd T AT AR F0amd sttt
FTH TTATT T FLOATIAT AT FIHTHT ATRAT ATHIATIAA AT SUATT T
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FTHTHEATT JTHEATHT FIOTATg! TRTE STHATH ST ST ST 7 HdT ARTAT TgT=erT TuTE
TRTE T F AT T ST&T FLUAT SATAT,

Has ITHGATIT ATIHIH 1958 A qEqaidaTe STa<h Q& AT Sfasra Tara g
AT FTHTHT AIRAT THF TT HgedTqA UHaT ATHTHAAT 07 STTLTF A,

HIHTI FTATSA -

ST T9rETE STTSTATATAT AT AUITEATST SATTOT ST TIOTTHARTLAHAT ATIATHIS TSAT=AT &
A=ET=AT TLTATETAT AT TEcd TATHAT TSI HetT 3T, THELAT T FIEAFATAT TATAT A TS0
T GERTHTh AEITET T LA SATATAT IT SATHATATSH AT OTTAT T FHAA] [EFATTOT el
T

TEUIST TSI ZHT TA9RIT=AT AT ST9 TeTeT 10 qE JEaET [orar = a7 Arersara
S‘IIQ@IM(E(\I S HTHAT VA QW@VQHI“IUI SLTYTIL JAHATA Wﬁi(‘ll?ﬂ'@.
AATIH 'STALH [T AL A qTqB T ATE ATAT. TTFATAT ST ATEAT, AT IcATaATT
FTE SIS TTABIT ATE " ATAT & ATATHTOT ATIHT ST FEAT FATLAT AT AT Tl .
e -
o ST TATY ATHATT AR JeaarT
o HLTEA TIT
o CAG gatd
o TTHTLT AZATA
o fafay @ T v
o TTHAATE & foaTe - S qLer ATSHI
ATV T AATAT -
o IT ASTA=AT THATATANT Flgl ASAUT GG I,
o FTE TSROl T fArSeT=T st
o FAfeE=T T ATI™
o TGWTHA 7 gIor
(] “II(GR’T"hd‘dIGIWIGI

T A gL ATATH A= TAT AT FTg Tl
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3 fereror Heri=h TraaT rfor AT e arET 9THTrh SR

. AqT TR THd
TTEATT, S ECINREEEE NI AT, ,Ph- 8999047149 ,Mail: geodncnagpur@gmail.com

T4 (Abstract):

TTEI FETeAoT eor 2020 (NEP 2020) SasTa 39 freqor He=ridT faet SIorT sama=ar gt o4,
TAFHT AT ST FTETHFAT ATEAVATHTST HgeaTd T GTCOTcHaE LTI FgUA HISAT SITd. TATI,
TETAT AT A0 &= FEERged g eadia amrors [ eodss s=raass gt
TAATCRUA TTaTd. TATY, ATHTSE AT F A= Ji=aT §a91d el (AeAvass earaad=ar
FATAATRRIRLITHS qROTHTSTEa T a7 =7 FaTd. IT T@TaT IL9T THTorR T8 T qTa et
AT HIAT AT FHIT ZOTAT ATAHTR =T ST, ohaTE, TS Sigthi,
TR UEst sfemaT aeumr e Rames e svEm e Firas o
0T T ATe.

AT A MEDd H ART AT T, e HFA07 A7 ATHTS SA<arded Ji=r
AT THATH A T AT FoITOTH AL 7 ITEAT ATSATLhal HaT TAUATHT STFIAT ATed. fareroa:
TTATISM OTTE F A= AT ATET=T ATHTS, S Td® 3 Taqaaral T gad g1 iRt =i
grar. ATaTierR forerurassi=a7 HEaTdTr qarsAT A 9T ARy wigvAta Aqr T wEraa=r
SHHATATAVT THTALTE, AT T THTSITIHE A d 7 Aa™ NEP 2020 =T Equity, Access and
Social Justiceg! AT <A AT BT AFATT. FFUAT FAATAHET Hgd HATHF @, TENH
ATTIR rareT ST ATaTioreR SETaLeTT g1 eeuTTede: STg T S3d.

II%FFI% Tex (Keywords)

3Ig foreror HeqT=T TATATAT (Autonomy in Higher Education); HTHTISR STl o HIHETE=IT
(Social Sciences and Humanities); NEP 2020; forerorT=r TS Commercialisation of Education;
SrerforeR ST ier T (Corruption in Education); NEET 9=\ (Fee Regulation); ATATISIF I<aT¥A
(Social Accountability); THAT ATIOT FHTAA (Equity and Inclusion); HTasTi= {2 (Public Good).

T freAo7 &eor 2020 (NEP 2020) siavia 3¢ fUeqr &=ma s, agiauaahar  [ora
O TTaT T J0ATT AT 38, TATTH, F7aT (Equity), T3 (Access) ST HTATRMER 717 (Social
Justice)gT AT dd TG aUITHIST Aog@ A s@yd, o [g=or sufor gmmfores
SAETREAT JTET g T, a1 qragHtE, Femfis sqam e (UGC) Sefihe=aT FTerd
Tl WHET RIATact TR eiorTeaTad/sAard Ao’ 2.

AR e fRemdisi= S=ar (TRqaET) —(2026)

. AT
% |Remhemr v kLI (NG ELi i
|1 HW =TTt (Central University) ”1 Hl% ”W 21 =i, et |
, [T fEETde o (State|s, 349, Hqae faemfs, o femdts, 9
. o 0
Universities) [ERIELE]
3 ELER IECIRIE (Private||; < 38% MIT-WPU, Symbiosis Skills
. . . 0 . .
Universities) University
4 | f@mdis (Deemed to bell,, Y AR Eeo A | T B I D |
Universities) ° (TISS), DY Patil University
[T e R o 100 |— |

AENTY § WRArdiasyg freum=ar g+ daiq Wd TSATaaT Uahele. asaraersy Famdis,
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T (NEP 2020) a¥ ST{ers -1 gra 3. qars, o7, AT Srfor Arferss greg fareqor= s Fawmett

STdrd.
remdie sqa AT aYET REwmEst (2025):

3 freqorTeter FRaETar 2025 FeF fE=mdie e IR 37 fereromdier a9ar SeTgaTETat
AET RAmEet g Fel g, a1 AT 329 Fardts T agTeenadived SEsTatardT I
FIRNTGCSIT q5he HL0N g gl

THRATA A T Tal:

1) e 37 foreror Fearq aTer Heft % (Equal Opportunity Centres — EOC) ETIw Y0,
2) FAT AHAT (Equity Committees) — SC, ST, OBC, AigaT, fa=air yfafafaards.

3) FTEHET AT UGUATETST Equity Squads / Ambassadors

4) ¥xo TH FFTTer Fom,

5) Tamdis T SARTHS ATTUH TgATA HIGL FHLU F ITAT F HodTH SSTcHE HIATs,
reATOTh o FTATIST &A= AT HETH TN AT W SHATSATAUN AT SETEAT, TATHR T AT F FAT
FEITRT JTaTad EhTaT HATAT.
e sIaT s 39 fereror SeiHed |Har Niedrgd Maemaet (Promotion of Equity in Higher
Education Institutions) -2026:
SITHATET 2026 e FF=Tds AT SN a3 Hqam= eTd &9 g “3Ig Tequr geqiwey qaar
Tt AawTaett, 20267 SAfer=rd Feft, AT AawTaet=r afor=r:
ﬂﬁﬁaﬁ%augﬁmm@wqﬁaﬁaﬁaﬁ
o THRTOATST FIATATIGT (HATOT THHRAT
o FATH THAT AZATA [AATINS TAITT ATTRITHS ATET FHL00
o TTAT 7 HeqTH
o Taamdie ™ SaRT=aT FreHTITg af=ra sau
o AFATHHT/TEET GT=AdT TE FLUATHT FILATS
H‘I’HTﬁl?Ff\rWHﬁ & RwTaet Twar F AT ATAT=AT 39 HgaTHt aTaRl S, i
I T F FATEATRARLUTEY 2 fHE=Tr a1 J7at S[He! TIAT e,
39 forerurcfier Ramere gemom: o e G
@0 “fa=wfaa aa frer sfafewe fadas, 20257 a1 BT UGC, AICTE, NCTE IemeeaT
TEAT=AT SAR(T TFEGE IF [0 [F79% JTEAFIOEATIA FIOATAT T 19 e,
@ goF FMaumETEa STHE e = 2025 #ed 37 e fFwwme fFEmfe sgEw
STATTAT TreAT greah RI=a FTOT TaasT ®xl" T (Central Education Fee Regulatory Authority —
CEFRA) ®T99 FIUATETET A¥ATH F0gT+ Faer faer, o= Sgen: #9uT eeware T, Tha
(@I, THAT T TAL FATHT H07 AT Mg, TATRTNT g7 T&q1a AT 312 I{W?ﬁf\rwﬂ'ﬁﬁ?{
TSI A [ OT=AT FHEIH] AL B AL T@e 29iadl.
AT TRTHAS T
o AHATTAFATAIA AGTARAT: TATAAAHS TG, THTSIATE, TSTIATE, AFATE, TG, ATIT <.
A= T aTEsR T TR GHTST, THFRTAIT TT T Gre=mefT Strear Iard.
o AU q SAALATETT FIFIA: ST, o, T, Sfeard’ T, AHLTe!, g, aread Tare

o sregfee Frehera aETiae FIAT Jard.

o G T FHrETHw famm THMT-ugdl, THew, flesad ATHET TaEheddT FEd dIRCHE
IEE RGN EEIEGRAL

o fRrersri=T Srerforer TaTa=aSTE: IETERT Y=, GeAqTI T HEATIATT [eqsh=T AT TN aredl.
frerurass=aT wq@ =

o T FRATHE FEIAT A2 A Aaeom= Afe arga
o TIAAAS fUAT  FTSIHal BIVATHAT  AFIAT AT, HIA= Y AfFFR AR,
TR AT A== qosd ATHTSE 3128 AR IF 9.
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o FETAHS BT ATAATTAHHLO T@UITETS &1 TAAT AN 35 Thd ATHS SATAH A0 HorT=T

TIRTSgadl.

o FATAT HEATHES Y ATEATH ATHIV, I(eTd, ATATHT T SATAFFESIT FaA Heh AT=Id g AHATdT F &l
AT FEraHar AT Fwreofiya o= o

o TATI HETEATAITHET UETHT THIA AFT T@AT AT ATel, deff THRET AMeod, THE o=l
TATATAHTOT T, oTehdll.

o TN IBT AATHFATA A Faaaefter FFruaiay Teeh=-amaTrs aTg] gard o=l St qrsar Iq
GIELS

o TATIAAT BT 3T TG AT oMg; =T SUART AFATET T4, AT I, JATAF FOHME
FTEAATATST FgT4T.

o T, FA=Tdts 7 ST AETE=ey A=a1d q9=a AHTaT; [OTaT-AE T, TR F qTHTe
STLETIE T T,

o HTATISM ATE T AHATIAT TSHTE AL HATRT 7 SaaT AN, SagT=s qod a gt
AT TSAVTAT ATET T dbahe HITAT.

uTTen e R

quarT 9 g ot
areor / fREmTastt T AL .
ggSS)W gw:ﬁ?nfﬂnw e ICMEREINDC! e

UGC THaT fragraefy | #Eeefiv dem, =rus .
(2026) SRkl AT AT S1Fe | Seasavit g

foFfEa W fareor o . 2 qek  fEEemET
g+ (2025) i aea AT

- e 9 HATET T T@E AT T LT HLEAT [EEIRPIE

R

AT fereruTass=aT TaaTdTer 7, GgTETd qITerd 9T 7 Aaia=T Ji9T S&radar g TR
Mg, T AT THTAAE, TEATIATST S0 ATHTSHGSET STATaaY Aheld AT A0 Tl qTig.
F AT TATIAAT B Fas TATTRIT T8 SEA (NATAT THTOTE SATHT FHST SIUATAT LTRT AL,
=T ST AART=AT ToAT q9aT FaHTeae (e AEATaadr T GHTa9F dahe o ATAT Tadl,
LT Q[ =TT, i qIeEerhdT ST |THTST A@TILeq AT aTal Sgl dIuTcHeE TIhe! Fgod
ITATT. T TAQd: ATHISE AT T AT JieAT ga9id  araadr + [AraE @ + oF
=T + AT ST gl Alhe TATATIUT STHATT AT ATel, T FrEA AT HedATorT= e

T AT STSITChal JaT aUATHT STeFIaT ATRTEdT I ATal.
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v oy syaeaTu fRememedie e seamsraTdie giq staee Jead
TATg AT HLTrer
T, 79T Y. F1auis
(M.Com, SET, GDCA) (=Y a5 &1 7 arforss Agrfa=mer, sdt, arv. sy, for. 74f)

Email ID : maneshkalpande66@gmail.com

ST

FTiorST AT SHFEATIA =T AT ST aTahd AS=AT FaedT FIBITHT GATT HI0ATT
ST g, AT qeATors oy 2020 TATT AT AFATHRATT ATAAT T&A [AATSATAT FITATHT T
TATIOT ThTe ATEVRT g, BT Fae et fhar dgiftas J\ 7 a1 Ji= frered &
FATET 9T AT g T ATeqHIqd ASRIRIHHE fUeumay. sl w3 0T ol g, Jdid
FEATEFHTT EIOTRTTATAT ST T F0r, BfSres Arhfes, S-wiwe, a7 fargwor iy HJare fwrered
JTEEAT EAA=T qHEd @ woATd AT e, NEP 2020 9= fERmeatar amene f&oT
forruaT=T "l Tt g, e FRmeAtar aainiior &Ee qree a9 g g, TR arrersT
STTOT eI =T ATedie AATHHATT Jadedl TaTg 0T GIadrH e [Aareaiqr USHeTa

AT, TE ATHT 9 AR FvATa 5T 92 =T e,

TEATET
T FIATAT ATHT AT g Taeqr=l e, Fawar arfvsa ooy & a1 gammed 32,
FIEET, ST, AT TAT TT=a7 G TaTa = TehedaT AT G IIT9 I 4.

TS AT SATAIA (AAMTGZAT SAEATHRT SATTOT FLTeT ATHEAGT HISAT THIUNT F& gId M.
T AT ST sraedmae foreqor qrafa e e gid. 99 e AT word R e

FATFEAT, S-HIAE, 2T [FYUO, FTEAT FERAT, ATTF THAAT AT ARMAF AT ATHICEAT
T =T FHTT AITHHRATT FAT ST e,
TR FATATAT T STATEFATT T fReares Erameaiar swyfaes 2T &em=ar Teqar

AW Hod g Sior =T wreed a2 e, AT aTesd AT HaedTae =i
AVITHFRATT T VAT AT HOTEA AT Hgd [Qadaad aTed g,

e S

1. ATOST T FAEATIT  [AAT=AT ATAHHAATHA  Faei=T A¥aq F0- Afae @amds sfor
AR aTHe d1.FH W, TH. FT TATE! STFATHRATHES BI SATAAT T AT AT FHI0l.

2. FE eAfores eor=at (NEP 03 0) STATHHRATAY ATAAT THTS T fAamfT st fereror srfor
FNLTATATIT TAVTH S STEATEFRATT ATA TIe THSA BT,

3. TAAHTHAT AFATHRATAL ATAAT TROMTH AFATHO- [SfSee foreror, S-afer, T Oaferfes, FHH
AT (Al), TTETIEAT AT ATIT=AT STITHHRATT THTALT FHT I g o THSA =0T,

4. IR T TSIRTAT TSATHTL AEATHFRATT FeAedT GLTIIHAT STHITE FHX07- ILRTAT ATa9qF SFAAT
TN, A, TATE HIAT, 2T AL TATET FHIAATAT AITEFRATT FHAT THATT THTALT FeAT g

cATHET ST+TH v LY.

5. ST AT &1 20 (Practical Learning) 3or S=IRT Ferar fare1orm=m srerme <.
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6. STITTIhTah0T SATTOT ST FaeAT=T AT AT ATAAT THTT STTUA =07 F ATAT TSITE FHL0T.
[EERRER

ARTa=madT fUeoma T, arfvsg 7 @ ot fiF T AamEr g Tl rEEr
FVATHHH ATATST TTAAT (RGA AT, TAF AT AFITHRATATA Hged AATd =dqT TPT=AT TFHI07
FEEATIATT Hefa 9 0T =T FHEer grar. AT foram=aT qer g fFrameiar et

SR T FIUATHTST ATATF DI SATTOT AT TG FL0T g Mg, eI 07 g Feoi= [Hawse
Tered Aot aiRaT aaeaT Aqca sfor A= ar ghrreft @etea aaq. FemsaiET sEearaeh foregr

faeaTies o ST, SAETT, TghTil TeAT AT TqIea] TEITHe TATAT Aqcd e ARaTd A7 STIeT

FATAT SHT IHEF THATT.

Frforsyr forequr srfor SraeaTaR foreror a1 el FALAVTHAT SAATEFATT THATAL FLATAT AT
e t=T wrered AT ST TSIrE (e g sraterd Sfew a6 59 aATiirsy arfor SHaedrad
SATHET TETAAT T EATTTHTIL SAFATHHRATT T&A HL0 ATALTF ST

THTSTHS ATTIF sAagTe, SATIE, I, Sk, T, At g sy seerme o= BT
I BT M. AT T AT TRT THRTLAT ST ST Hleed AaeTF: A g AT QUMY T2reqr Fgorsy
Frforsr feretor.
oaTe 20T TES qa9TqF 33, AT [AATAT ATAETAE TEATHT STEA. T AT SATTH Hhod T
e fo=T ReaTe Fedme SR AT AT SAT=AT Fae g1 7ad 1. FgUH AFAThaTd ST

STAATAT GILOTHT THTALT ATeF SATTF TR HedTH TESATT JUTAT AT ATHIE SATOT AR

.

BTST I &1 FA @ TERTANE (haT TEqehl [0 TXH ATel a< Hameaise ATAgIE hlaed
FHOT TGT ATFLTF ATE. TTT UTAHIAL FTel TTAATAT TIATAT, IR AL, TIoTFe a4, e T2
TEAT AT THTLHAT AT ITFHRH AT .

ATST=AT FooTd =fRree fAAvm=T arIe 99 8=7d ared AT, ATHS AT0ST & &F AT AIaTS

qTET, AT & ATT a7 Rfoed fAequm=r Taret araw ggra«r Weodr g, siaare foreqor, € o+,
THTE FATHEH, TATE A1 9 =¥ Ried argai=m araT {isar T9Td gl ofg. ATHe fa=meai=T
TATAT TAAETHT ATl [HBUATH HEd gId oATg, S-HIHH qob AT T ATAZNLHAT A erd grardT
A Iq g, FEa geaEr e f{guer snftr Rfed dasme W smeedr sraartami
AFLTFHAT AT LT ATEAT A, ATHS AEATIH Tererorra Al sfor 2T |Ted=T THTEer Fedl ST
e, st famedT St fveror sara o TR HE e 9T TS Wt J1 ST, A JaHHES
TIEAT HERAT ATEd Q. ATHD AT A0 HTEATIA A¥ITHFATT IaASHAT (Entrepreneurship)
HREEREEIE KR EEA TR i

FEAAATETAT TISAT TATT F0 g ISR [T+ e [fEd g, F=e0T ey
FEUST ST SATEATIT FF FHI1d ATAT T F (6= FI0 Fqq: SHAEATIT FH07., [AAUEh o eI
FIOT, T (A0 ATAY AT Gl Hestaor g THRaAT J8s[ 997 I7 99 Jret IATSThar e e

ST ERTOT e =T ARG FqLaY HTH FOOATT THT ATAT Agd. ATHS AAT8T
AT ATAISTAT (AT ATHS TNARIHLOT SATeF o qTee ATy, UHUr= ATOST SATHD
faferer Teriwed awg ATior FFATAT AT ATEAT AT, THT AT IATEA FHAT 9T Tl T3 AR,
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AATA-ATT AT ATE ATAT AT ZId g, STNTAH ATSATLAS TATT ATAT TS STRTTAIHLOTH
TR STTER FSTea ATAT Mg

TA QAT FROTET @RI &1, aresd arfor Ba e orem d\er amedia &ty
=T sreaTe FEeAT=T el @, UH e YEeT M gHAT A AEaedr oud A=t
AT AT ERTAET Ta7 A= v T gergs #2oar= 9:f Wod aga. ame et
ST AT 20T Wad gid AT TSR efid aTe groaTd gid.
T AT 4T T ATHHA

AT TR AATHHRH A a7 AT auiqe U 90T gra gral. NEP 2020 T ST
FTE FUTAT TEAT TR & ATAT AT, TTHET TEA T UF T qUT hed 1] THTOTI, 9 T 07 hed T
e, 9 a9 gl Fear ggdT ofor 9 a9 gl Fwed T HeTEAHg TEdT LT TREHAT ATC AL

TEAT AATHHRATHT TAAT STAT AT, THF GTLATAT @I ATcHTgd [aelel 3Ty SATETIATHT |qTHTIoTH
STATIRTET T ITH FLOAT=AT I FLOATT JUTAT §a A9 = qomeer saamana grar. o8
AT AF FTSTT TTEd AT FHATATAT ILATH & FOATT SATAT HeT ehrarada fog o aTel.
T AT ATHTSE STETEETT U FEl AN AT HTTTT THISTAT TS TeTar TATAT FHal.

ATST=AT TIF=AT F TAAETAT T (Hede Taaq:o a9 &har aram=r @f=w #3869 Jea aret av
SATATAT TA T ATTLAT HET AT AR FLOMTAT T HEHi=T (G=1 F00 FTEHATAT T+

A, TATHS ATTST ATE=AT ASATHHATT HATHTATHT ATHTIOE TATFRTET AT HeHT=T THTAT ATAAT

AT, HFFTATAT TFaT TETaT Fuier CSR Aefiwey ARfier a9 aui=ar axre<l T m=a1 3% et a7

FET ANTGL. TO=F qIELOTEY Sudd TR gIome ATel ITT S Td SAGETITAT HTbsl =l T
S TEUTST TITELIT LA BT Fedh AU oI gl e,

RfSee srawm anfor € Fvd =97 aTe TAHT FEQ T TN IS AT, ATl dAs
FTIET 2000 T ATATT EIUEF, Tedde Aoy Rfoed sragreft gafed = onfor sragw Aata
FLOATHTST AATATAT HIART 3. =ed [ JTfedr TR\ FIAET AT AgTaT= T g, el LT

et RaH=T ST ame FI0 989 FIBET T A, ARG =TT AR g fwraeehiv
T FHsTer aTiest AT AT S(EadTd AT ART AT FHIAT AT qTiest. FgUA ST TRE=AT
FAATAT T AT A Tg ST« ATOST T STFEATIT AATHHRATT B ATAAT Tae ATTT Tga =T
LT, T ST AT S siaergiT ST aieor Tiead o Fu=ai=y sqaedqra+ afor fFfae
TETT=AT AT ST AT ATEAT 3.

fraAt 1 qEdter AT anee, s e, G sEee amEa e

A =gaeT, FEAOTATA T T T2 AT 27 FEuo a3 ferameaiar forehaer Sa. em=rramor

[enN

I FEETIT, HATEATIT TG0, AT Faeqmaa e dasde Iraday =fea
AT, | HEAT HAsHe S0 G el [9ieesg = arfvsg &
E=TeTET ATAAT STATHFATA A TIATAT THTALT BT TEAT TEAA AT & FHL0T ARG ST,
Aoy

1. arforsT i sraeamae frememadier AT TR SATeE SAAgTE A0 reeaeTird ATeel
.

2. TS AIo7 FaeTId ErEmemedie Ts=ET I9E TSl Ay, ATHS AATHHRATN T TaTg
3. STRTTAhT O ATIOST AT SAACATAT ATEAT AFITHRATH AL A 0T ST AT,

4. FTTvrST ST SEE I TTRATT SETSTRdT fereraTaT farere ag<a faer et e

5. ATIOrST AT SHAAEATAT ARATHHATT SATSTRAT [ARTHTAT [T T el Ief 377,
6. AT AT SHAEATIA TFATHHATT HLATEIATAT SATeITh Hg<dl (ool ST e,
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FATIATAF T - AGF — 1. AT ML, ST, AATF &
FTAATF FIIG- G — SX. THILT @A Tared

AAFL- AGF — T, TH, ITDHL

Future Publication Pune JT. Sfaur = %<
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g™, T srfor sequas RfSediwomred $6w gz (A TrEE: &
e st
IT. S TGHTSIT SR

ST ITeATIF, STARTH [ST9RT FeAT, ATOST 7 &A= Agriaaned e
AT, . 8484878007 ,2-AT: sharadpp21@gmail.com

01. T :-

T 9T Y& UIAgTee arear Stad weugT=aT Tehdd FHIT JrEad=a1 (Al) JTEdT Agaras
TERTET TR, TTIATIE TEUASTHRTOT T 1=aT ATl FeATd =aT, Al Heb gearerradi= ar== (OCR),
G ATAAT RIETAT TEEAT ST 3 S IS TORT FH9lT THRTE T AT AT, ATAT ASTAT ATT FqAT 3T, 2T
ST STHEAT ATHTISI AT AT GO A= 107 ATal STdard TiaT S8 €78 Hdl.

Y@ 453 (Keywords): FW i, siagra gerre st (Digitization), aTTET ST ,gFa I r@d
ASTHY AHE,HIST AT FTGT ord T, BT gaateviT (3D Reconstruction), @RI a€dTIH.
02, TEqTOIT :-

=(AgTE BT FIVICATET THTSITAT FOT ST, T, FTBTAT AT AT Uldgliers seauast, e
ST ATEFIae AT 7€ ZIT ATAAT 3lTg. FEETS FE0, T THe g fohaT gHie fordt s sraome
TS FHT ZTOT ZT HIST AT M. TodT 9T, AT T Sefersea (AI) sior wfem af=r (ML) 7
T &=TT FiT TSI ATVAT e, FAD ATl AISAU FZUTST TS STee 10T Hog, T AT AT = g
FEA AT TATHIIET ITAH e U7 g AT &3 A, BT Tael SFAGTE e Al =47 araer=t
ST Frfor T e T
03. FeTeATH S2 I :-
o UTATRF TEqUaST=aT STaaTHey Al =47 faferer Sa=IT=i=T sIegme FT0.
o TIET, ATt e Tav gffe ferdi=ar ammTa AL =t syfrer w0 weor.
o RfSrEefimeoTHes Sfagm HeTerahiaT gromT=aT = e F,
o Al ATIXTHET AU T SATTOT ATah SregTe ST,
04. TR AN :-

UfdgTie aEquas=ar RiSefFomaT @™ 9.0 =T IqFE & ATAT, I9q FoW
FEEEAT AT AT TTH-HTT FUTAA 3. TAERIAT (UNESCO) THT STZATATIHTL, ST FTHTE
% 0% UTdgTe® ATHT FATT FETTTAT TAEATT A T 7L FUATAT AWTEY AT, Frera =t fFasT
TS ATAT A, ATLATT HIATT TS T ST FATT o= A= F0r<T a5t HSabl FHT gId SAgd. AT
FBT HIAT AT AT ‘Feeg [eq oA =LA Feaad’ (CNN) g TAATH geqreraaiaeiel steqei= T3
ABEUATATST AT THATAT Sq M. IAog el % Tragd' ™ faahiad el Transkribus § & XA
ATTTHLTT AT SEAATIATEATST FIAT ST AT, THT TAA ATAT FIST AT HEHAATST = AT,

05. FLTTET TeTTT -

BT 9T Tarel TTATH qUATcH AT (Ao T ias seTd 3.

TR HA: TATAATA [, FLHTL ATHAGIITIIATA AgaT SATTOr sefi=r srrerfearer.

F T2 Al HasH RiSred Sz arfor Al Zea=T ¥,

TEAATHS SAFITH: TEATRF AT Tadl 6% Al gl srefas aadr.

06. fgyeor srfor [ == -

3T) gEAafergd T OCR (Optical Character Recognition) I0TR® OCR Fd@ FIAeiel AU g
9TeRd, TUT UTAETReR NTET grare ferfgerett sraard. Al ®efter Handwritten Text Recognition (HTR)
TAATATHS ATAT ATHSI-[AReT &AL, AT SHT AT AT ST M58 A B T AT g, THAT,
FATAT TAATSIT FAGTLIST=AT FHIBTA A TETS T (A, T Al ATAIA ereai=T HaH (Context) B AT

[enN o :
Sl lh HISId ®HIAL shid.
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) UfdgTes areg ?e?r [TEs(iad (3D Reconstruction) FaF fohoor fofaT wfe oot T=ere srerear
FFEAT AR, Al TLTRT "BIENTHE TAATTAT ATIL FEA, ITASY ATAAT AT Fliaed ATTor
HISTHTI A% AT ATE(A & Ta&T FH 30, zﬂ%%ﬁlﬁrm@?{ TATE AT A, T Fides TASATHTST ATRY,
T ETAeA TAARET (Archaeology) He ATETHT SISSIT FLUATHTST ANTGTH 3.
7) fRfSeer srfSer@nme arfor |Arfgdi=T ofer (Archival Search) TaT UETRIT HemgswTaT fAfore ATfRdT
ITETATATST ST FIETETS ZTAT ATBTAT ATTAAT, AT Al SR 'H=eet wverst Trete T (NLP) o
AT T FTC Hed UETRT 9768 STHAT hl, ATET IIHTHEA a7 G2 Flel Fehard THE Tl § S
AT T T TAA AT,
T) wIeT AT SHfee-fEa iR Rearem sfagmETa Faw FTa TG99 S €a= =T (Audio) STTOT Feoreraet
=72 (Black & White Films) 38T AT, Al Hob S[FAT ATATSITATA ATEST FTgH df €T FIAT IaT
SATTOT ST Fourerae fohera T i (Colorization) F& FSIETUIT SATOTAT .
07. A sfor whsardier fRe :-

Al g ATET AT 93T 97 AT qaid HIS g2 g, T, 'SqAan HefiwedT
T T FE AT, AT AT T2aqTSU(T (Human Verification) STTHATT 8. To=IHTHAT 2T aTIX
THIOT AR T TUEEAATdd Tg=adul § el J16 aeg oy, ¥ a0 oSl g aoasT
TR ATET, T SATTAT T STAGTH FTBT=AT TSATATE AT0ATHT HdT 37g.
08. ¥ T :-
1.39TT9TE, &, (2022). e sfagm sfvr sy T==, qOr : T d TaHTer.
2.Goodfellow, I. (2016). Deep Learning. MIT Press.
3.UNESCO Report on Cultural Heritage Digitization (2021).

4 FTFRTE TGN, HGTETE ATE - AT F SAZaAT.
5.'Transkribus' FTFEAATHT FTIL SATTOT UTAG TR geafeliad - orefaare (202 3).

94 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :

) 2278-9308
(B Aadhas .
i =~ Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D ‘;(l;zrél
ARG srfeaaedt
F.IATFAT TS T4
TeTrersh FA=Tri=T T, ATiorsT 7 &= Agrie=mad ATEne ™. Jaq Ts-444303
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I,

arforaT g=Tq R =T ST raar ST 297, ST Aai{a® Ahaed=T 297 SAT=AT
ST AT Arfor et 919 (B AR Jaadr g, SATAT ST SEhd =T aTeET dTHeeT e,
AT FTAATT TEAT SRITA A TATT AT ATEUTET THE SAFATEAT FgUA SATAT B gIoTeT <9
TEOTST AT <.

g zemEe fAfeo= gwTT g, 9raEr 15 StTee 1947 Oeft w@rasy e
TATTTATHIGBT AL 29T BT AT, AT, TSI &= T=AT aradid FHEad grar. 1950 =a7 st
ST AT <41 e Toai= siuaasravy Fd I9mar Arfee, o & qeqq
FATTITAT TTA T AT, FTB STHT ATSAT ST g IAT ATTTHTIN F9T=AT [ARTHTAT FeT HA AT TEHIAT
TEATT ATAT ZIAT. ATAAL 9T=AT ATATEATLY AT T T&A ATAT AT FgUrr= 1991 =47 A
TOTT=AT ATEAHTH, § 0T I9T=AT AHTETHed YA FgUH HAd AT, AT 9T=AT SWar Tk
s AT H@BTIAT =ATT ATAL

FATASAITHAAE AT [ eqaed=n fas Faar grar. gaferdia a1 ffs sqdeae=
FA(AY g AEAAATE! ATHTEAT HATAA (@A Id. AT AFATEAAT [AARTMN ST AT &7 [T
FIOATA A M. o FEUTST FHT &1, IIANWT & 07 FAT &, FATaT AT AT FlaTd oy
TTSAA=AT ATEAHTIA SATEAT SITET T2 g FUT AT QAT TAT, TS 9T SrfeTaedd FuT esm=r
FTeT BT THET: HIATET ATl gral, T3q FUT &7 AT Feh@aid 98 <0 g I9T=AT e feawmar=ar
gTEFIVTAA HgcaTo Fegd q¥ I9T=AT ITATY faFe e Tor=T grar, v mamsr qemaed
SRR THF HAT &IFTaT [F9W 9% I T gid. Ao STHET 1991 FAT IR geom=aT
ATEAHTH IATHET I SATHET AT FEFTH ATEvam=T Yad s AN, Y &g A0T=AT Fgl
ATATH AL IANTAT A, THFFAT ATATHT STASHAT F FAT SATAT Saiid AT IeATEATH T [T
TS ATTEAT ST STTT TRTE S9TT=AT ATSFEAT LN STET Tae FUTSrH Tl 21 AL,

ST THTE FT T T ST g TTATHF AT TG ST, TN T eaaed=T gael qnT
TRUSTE 3N &7 ST ATHTEIAT T a0, AT aeavam= e Frd Fd, A7 JAIT &A= THed STEeAT
AT & T ATHET AT, gieed, EENRe qTgd® Asav, sovEae, Aaqast fFwr, fae e
FEAATT HAT, ATHETAH AT ATHed TUeT Heree a7+ a2 N 3. =T FHE9 UF F Y ont
TEUA AT ST Ioeld AT SATa.

AT IATHAT TIATEAHLT TcUF SATAT [SARHT=AT ATLAATIA I9T=AT qreATe=1 Qe &
IAARS BIT ATE. S T T SATAT TAHRTEHTHET AT HIATH AL TR 372,

TEATAAT :-

AT ATATEITET FUT &7, IR &, HAT &= AT qIAel SATAT ATl AAT AgearaT e,
TTHEAT FTAT AFHAEAT FUT &A= T Aged Ul ST e, TG ST FgT ATaAT=1 TAST FITY
8 FEUA FUT &ATAT o@el FTd. FARAAANA QAT FT TRATE Teqd i 7 2Iam e Teadr=m
HAAT FEA AR AfdE TG I F TAAEATET ITART FF A AAT AT TSR IcATaALqHTAT
ATETATATAT YT FeAT ST AT, AATHS A FTBTT FLATAT AT AT FHSHTAT ATEAATIA AT THEET TS
FHT T IUS T, AT T9 THEATHTS! ATAT TEEA ST A€ T ATATST qA=a sremig fafaer
SIS TS AT A AT, T2Te, I TS FFILAT A0 22 HChiA 3. IAHE
TAATATAT AETATH TTE ATIUATAT TAA HeAT ST TG ATHEIHTT AT SrAaed=T I1AT Tl
AT 3.
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AIRAT T TAATTH T TUA TLATSAT JITAT HaTeel ST AT ATAT TROTTH TSl FeTHET
AT ST ITATAT AT AE. TH SAAATSA SAGETT, AT, T, qitrh, CCTV ATreaaT
Tt Ay, de Srfidy T RAfEy arei=ar agreae auw S\aET Ea 7% O6d S8l
TR ey T8 FHT & Hed FAT Jeqqw =T STTNT ATEd ATe Al ATATHATI IR SATHET T
STIHAT ATEAAT (&G I

T I 9hl FEUA AT SATAT 3@ AT SATAT, SATAT ST aed=T eTEdd Tgureia Har
& AT &IATAT SATAT ATATEAHT TEATITHT TRUTHFHTE ATl g, AVTAT AT ATt A=
TS AT AgeaTdl IHHT T q1Sq 37g. FT FreadaT (Al) &F AT TAT =TETST T ITOTaraT
I FEUA HTALT BIAET (GG I A, TROMHA: &=T= AT Tl Teadl Ao g ST
LA U AT Tad TS A0 AT, FIT JIETHAAT ITANT g1 FIIATAAT AT HepTa T vaer=
ILY TSI 7 59dT, IcaTed IRIdier qreum=ar g=ra Jq10 FHT FoATEarsr ooy afa 7
Heatatidamat sgra.

TEH AT & 7 =i FaiTed Al FEaH TeH FIRUATAST AT AHATHE THLIHT
qa TSI A TAHRTHTHT TROTH FTeT FOATAT TS AT ST 3. ATAIHTOT T Tar, foreqor
TOTTAT, ATETEEAT AT HeATHET Al TS UTET STTor 9T &THaT aTerdt FguA THTET aree avd

2.

AT 39T g1 ARTIToreh FoIT AR ATgaeaTia Tl q¥ g T AIeaads AT greastat
FIAT FE&T FTAAH 3. AT BT 29T BT ARVTAT 39T FZUA A@@AT ST, TH= ATl A==, FOT
FiEawr, AT aeTdel AqAAT Aot AT WA TG AT, SATHS I9TAT FA gT AT
FATIEIFS gId e,
32 : (Objective)
1. FUT & BT TTHAEIHAT TTT HgcaTaT AT FHgT HI [LAVIRT & 3. Tq AT &=raefier et =g
ATIGS T AR[AAU AT T ATl TAATATAT START el FHT AATHETA AT RIRLOTAT ATIL
BT ST T2
2. TATHT THAATEAT BT ATATEHT TAEITHT (AHEd T AT ATHLT ST12ah FehTAT 0 qTeT g HT
JTHT THATH.
3. AIfEAT ToAT FEA FEIHAT AT TATAT ATHAEATLT FTIT AT ATAT IAATEAL. TROMH g7 TF
AT,
4, FARLTA sraedT AT oaTT ieastiar SaT=T TR e (ST e,
5. ATTEAT 5l AMLTNT TETIAT gAT ATATST FATATA I AT T HSHTEATST S FHll AT ATt
T AR fEd 21 3. ATAT TRTLHT AT FEATH.
fRa -
1. ATTRAT AT AT SEETT TRAT AT THE AT SHEid T o =47 aT9Hes TEaT o=t
T g FHT BN oATE.
2. AFLTT AT FATAT HAATH AR HTHET FRTHE T a4 AT e,
3. AT S AT ALAATHT [AHTATHES THRIHE TATT TS AT e,
4, ZETAT T ATRAT TAATATAT SATST=AT TRIEAATT G FHT ABHET THL ATAAT 3ATg. ATS TNTTAH
FTITIA Ul IT ATTEATT ZTAd ATl 31g. AT SAHATEAAT &1 AHATT Ja (o8  Iq g,
TLITET TERAT -

TET QST AT STisaeT A¥TediaT §q0 ATgidt gt $298 ATaidl SIqigre serett
e, Fataa orrer Ream=aT feramRar aaaras gede, Aries, Efeay, seveada ey aea
TT=AT ATLAATGT HY0T 0 FLUATT ATAA 3. AT T HEATAT SLTE TE(T LRSS AT T hofol
2.

g/ ==t

1. ST SrfeTaed= J & :

ST STHETEEAT BT AT TTATAT ATeTSAT ST o FgUTST AT SATTOT HeqTensh <iiehe, forfera arfor gporer
ATHREEAT ANIAH AT ATEAT FTSATAT ATIL FHLOT AT TATAT FITOT AT AT ThaT FAsT
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FLOATHTST ATGIAT TIATHT GrAG=T AAIFHAT, SETAA A= 9T FT AT TAATEATE AT
FIA AT ATV ATATST ATAFHTIAF FTT TTH FLOATAT ST AT ATHEA IATAT AT e arerr
STTET ATHT ASTIE BT TAF FATHEY [AHTIT SATAAT T,
2. SINTFAHTHOTTET TEaT THI
ATTHRSAT FISTA ARTTATRFHLITHT THTT BT TS IHST ATeq Mg, ATHS 9 G, T T 197 ARTah
AT AEAN FIOATAT YIS el TTLGAT SITHES ATTAT ITAT TG T FIHAT HL0ITAT
STETE AT 3Tg, A0 SATALTRT THqaeT qeId: AT ATaraur=T Hiadr weq g, o srdar
AT HgeaTH TT 3178,
3. fase T S A
s & ST A IaaT=aT AT TT g1 T TRT=AT AT ATg, ATRATHES Taoad 60
ATE TET ST ATTD ¢ AT A0 TAATH TREAEAT FIALA Aed. TTH Heb FgUSTF LTl eqforsh
T[T AR g, AATT AT ATl (A" AT eI g 9T Geqford aramsa
gferetaey At srerer srg. Tl s Famdis, St 7 aftws Fweew, 16 TRaw sfeae
ATE SHIATSH, ~qFATeT qraeg Hex, fafay geree B gee, feme 3 e framm=r [ ar
st g Taferer |eam F9m=AT AR T SATIRAT T, TS GaTeaT=T v F SHaedqTad T
e Oee T doaW Auad Aerdt ST wor 7 oo [Euer FeATET =a T Srar. o
ATSIAT o TATATSAT AT FATAT S AT AT ST 3772
4. AFTAF T AN R derreT TRwe
ST AT aed=aT TqdHed fEFa TuaTaTSr SATHT=AT HISITHET ATE B0 ST 3L, BT g AT
S IATHEY TATae HeaT HEATHAT FATIAT Fed AT STAATEAAT AT TAAT AT, IATHES
I F SRR Fere 9ug (CSIR) Y T HLATEATH Facd, ANELT ST T 30207
AT et F1F Fd. a9 2022-23 T CSIR 7 STFITH 250 AT 3Arfor 2013 fAweft 7ée
TR el AT 1,132 T ATAF T AR T Area.
5. FW FiegwTT (A) -
AR sfeaedT R gt o ey T4 Arfedt s\ qaae H| greaqar (Al) =T
TqEaT AY TSAT AR, Aleg, 2024 HET THTIAT ATAAT ATRATANT AZATATHET 2028 THT Al Tg0To
FOW FIETATAT ATIXT AIRATHET 2.73 ITAAET T TS (AATT AT o Fgeel g, FATq HrT
FrETHATAT FHATL, ISTHIHT, TTSH, IATEH, T, HZHA ATeo 99 AN TS Tgahrd Had
AT, Al AT ATILTHS AT TR AT 8= IaTeter Serrter, At g e,
6. TSTTET ST ATEICT ST :-
TS ITATHT FIALT TATEHI AT TeaAe Al SO TASATH AT 99 TehiHob [Siored Hararmed qidt
TRTAT BIT AT, WIEATd 5 ST (535G ) AT T ATIACAT TATAT FATOT T AT TTRIT ST F7d 37Te.
e FETTee ATETd THII GgHTUT SehiH =47 HIETHT AT AT (AR TeaT ST 2.
7. ST ITATST i -
FTHET AT ITATHT ALTHeT FgUeia 9971, TBNASU THIHed Feal AR 98 ATAAT 3Tg.
TATA STe5 F AT T TEHTITEA qT SATogeId, TavAe FaeT Tr=aTdg Td TgMM, &@d, Fude
ATHET qE&T YA o Siored AT rEgi=l MHdl Hed J9T=T AT ATHTEAHS TSI
AT el ATg.

TTATHA FIALTHET ST AT TG TEH I 3. ATAE T8 HZ9H T AT g i, AT rfeqaee
B STTHETIT o SATers HeAH SATT07 SMHTAHL J9d 3TTe.
8. FafRa Stada= -
AT AFATEAT Fgeol AT, Tq4T oy Ty foge Tguamaret IATAT TSI A9l e,
T STATAATT STATHET GEaT AT AT FIaA ATTH STET [AedE 21 Mg, 2024 T $165.7 (&t
AT TF-AFTAEAT 2030 THT $300 AT T T SAAqAATAT & & ALNTEEAT TEA q< FoT
SATTOT SRR [AhTETe HeTH AHAHY AT Ho[HHed SIRT=1 T aoad g, Sared 6,000 g
ATEr® FTATCH TTEeoH FIALA Agd. FEUSTd AL ST aed=aT HTLAATIA 2030 THq AT 397 |7
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e :

1. ST AT 9T=aT TAHeT ATEIAT aa= =T e o@r T91e fGga a9 e,

2. TOT IT SATToT AiTeadeiy HaT &=Td LAV RIAT oA [ STEAT AL el ABNSTATA ATHT T IaaTaT
AT TET TgATT AT1.

3. TOTHET ATTF, ATHTITR, TSTh1T TALTET 3Tk TohTAT AshTHTcHe 9T ST{or 3Teg T 3.
4, FTHATIG STTTaE=aT ATLAHTT F9TAT N 07 TEshTe |Te T 38,

5. FTALT ATAEATET FATSAT [AFTSAT THTUTT ATE TS e,

I UT

TSI SIS SATToT fahTeT 3T Flese, ARTIeeT SaRTere, o

AETY FIU-FEH-FeaHwT(Mahaagri-Al) &0 2025-2029

https://www.mahamtb.com

https://www.ey.com

https://www.loksatta.com
Link.springer.com

AN

98 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :
’ 2278-9308
B Axdha)

2 Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D ?g;;l

HETIETAS 37 Feumdier ST U aredias areasef] ac
SIKCINEICICIEC AR

TS &, ATATHTS <T@ {reqr werfaemer, foeaer, smeradt

forerorrefier TaTaaT e qreAfirR weemET st ARt olver qeadt foverw vt swfor SRR
FTHRTSETET ATE ALRET AT TN gEqerqTeETd [ Jugqr= Tarasa g, ATs Gedar
SreaforeR 9T LTI "JefT .
T foreror TSy FTA?

TFTIAT TAeA0 TSy reATord HEEATHT AIATHRH TLTAT Tead] qodATeha SATTo7 T JTHed
FTel THTUT Taq (HUr SvaTe ST 307, {0 g FIATEr THIST=AT W= TAqd qree q19d
ST, FEAAT TR TR FAAT ZEewey GUTIOT FRUATHST T frequr g7 dehed«r
ITATH AT, AP o Agraanad a FamdisHT Tama<r a1 a0 AT g, a7 HaedHqs
AT UTEET AT ITAq AFAT T AT Flel AT TR qreraam™ foara. =l
TEUIST T TAA: AIATGH 07 FgordT T2,
gerrere v S
HETETA e TaTaT fOTeqo=it qerfeerd’ sreameor

FATAAL ATAAT TRTLIHT T THTLICHE TIOTHTAT 2TTer =07
foreror SxaETETHET AT ATereaT gRA= AT wor

TETCH I ST qeTHes (RTor Srerear arse ey Samr AreHT gatas.
GO Teay

T HATIATHATST T2 Allgdl ATIL0ATT ATl 3Ty A ad HeMe @@ STEeh Agard aquaasT 9
AU T AT F AT A T=T STFATH HLUAT SATAT.

TEraETNS wras fareror=t fRudt (smrearh) :

> ETTETde Tara foreqorr= Ry (rweariesg)

> HETLTETA THIT AL 30 0 0 HEIEARTAT 3TTed

> TN 3 9% T Ty QoY Rd

> Has fE=mdls &= ¢ 30 I FafusT oY |\E agraarad

> 37 forerora gt ¢ v-9w o fE=meff werer wama

> FTawA T freum=T fBeame auree gia seea fTed
fRreroTdhier @

RN AR HIECIERIE AR

EETES

ELUEER]

qEEE

T 94 000-Yoooo0 FTIY

IR HICEIEE]
“Q'Cl'a'@o,ooo/-"é ?,30,000/-
T

“Q'Cl'a' ?,R0,000/-

% R,00,000/-
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g fRrerorreiier FEt SATE

> SRt swtest Y ¥ ¢,30,000/-

% 9 ko, 000/-qaIT

> FTel 3F TATHET HEATHET € 2,00,000/-q ¥,3Y4,00 o/- I TF
>TH U H FEEHN % 3,0000 T F ¥ ATGTIIT
THAT T 3L @

9. PWEHIOATHF Coo TUT 000 TqTE TEATAIT 0 0-I% 0

3. AfARw o FFameataga odqo S

3. T T HHRTTHF THOTH

. TVATHH FLAHT T9ee IARMATE foreqor

4. TEHE

HITELT st 799 € T < LPA

THHE TT R 0% T

Frereatargta feverorrar fawm

TFTIAT freAvTTes [T SATeretT gReT

HETTY B TAA0T=AT &3md /T T /IS SATd AT 31 AT G a [T T a1 qUTd
ATAT g, IO, Has, AN AT AT SIETHe TqTI HEATHT HCAT AT g AT TEATHLT A
AVATHHH T q(1F AT I .

AT IS0 FRITcH qIoT

> F¥ATHFHRA ATe g o Iagqege

> FATEHATT A helT o ATEAFAT

> JRRMTHHE Fererorr= &g

> FIMLT F TATTHHTHT T2

> qirert 9 fAerrer iR T

AT AT Y Fehed T freAvT=AT urEaETe SUIE Al air T A 7 [ aeears <t
Tead Ao FEEwey e M F IorEarger foreumsar " areedt 9 e avEs

TSI SAFATAAT AT SATFHF A0l ATee e,

T fereuTIoTTeR e WETrgTeier Srerfor feurdt
fRreqorm= STATET

FATAET A FqATAT FILATE gral ATaT qTigel & FE=r Tgd 9Tel. AT a1 qefors
et foreror wgue EEmeET ufes #1 S ¥ THIOnd 9 SadT Eh SWTHT F0 g ATHS
FTIFLIMHS TR (T EuaT=aT [Re Fama Fefors JeT qieara wed AISAT THI0THed foreqor
[ TG AT SATT ATy ATHS I[OTEATIAF [NEAT LT FAEA T T AT AEAHe T [F2m=t 37
TEATHE AT B9 T ARl

UTEI I STHHTAAT
TG FEITTHAT I[OTaAT THT ATl TATAT HEAT FgeedTas Edl T ITH 1Al g9 93 ared a9

TOreqT g[o SATRTET HEaT UTieer dae ISTaTY TETeTor JUATd Tama ST Tqaeft 33a e,
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IEREMIEIECICE

AR [ERTATET STE a2 Flal THTIT AT S Thd Tq AT SAqEH T T ATHRATATS
FIOTATGT THIFT FEAFSA FIFT THATT STATHRA AT, ATATIEE AT FTHET IOl A h0T
THTOT ST a1 Tl SUATH 1 hedT STaTd.
UTIOT gy T AT

At FATIT ETATadT AEedTHes aa 6 HEaT THIT I STHedTd AT AT ier
=TT agdt AN aSa7 Fara JeATaed f2e0r Se=vl Iqrq ATHS ATHIOT Mgt Sa¥ At
EIEEERECURRE
fRreraTe< <9

AT TR AHET Tqq: HEAT AFATARH TITL HLATd A A1a (0T AN FHLATT ATHD ATAT
ARSI sreerer ITeafers w1 qeaATae I AewEs FTHET a1 Jeddl R a1 9 Jaarded
FATET T AT Fea T ATSATHLT T ALEATHT STTaAT fog I

fRrmegta< afomy
T geImde FRmeAtaT sAfeed qiedT THI AT 9l F T 99d dad 2id
STAT. e = t=ar AaTadie T8+ AT FATEhda? aror (49T gree Erameats agisaeor gran

AXTLT ITH 1.

e -

> T FOTeror ST Sae™ GUTIUT g Iiq AT HE=07 T8
forerorm sTaTeRTT

AT ST

UTEI I TR (HHTT ATA T3,

> T TTEA0THes TS SITHd A= f2eq0 o1F 2 ART HHI9T g e,

> 39 Teveror ek Afrwaieit= =arer sreft o et fAwior st arg

formTeEt

> FT FEAmETET BT r [T FrET 2.

> e FFremeatardt forera=h faeama e ofiva =4 w1 g,

> YTHIOT AW TATIad HET =TT AT avaTe gt ATHIT ¥ FHT greet.

> qIEEIF TAL T TLAT TUTSAT UrET 7 AT HaTr .

> forerRTaTSr R AT 0T STHEATH TATA [Ueq0T FEAT STTersh IRTeAT e 1.
T :

HETTY omae fereror faramT

reAfOre Hendedes 9 HeET o E

FATH
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GrerfOr FETO HEATHATAT SRR (1947 ¥ 1920 )
<. e THTRT 2o
HETHT ST ol FIAH, F1I9 7 Agara T, A=, aragea
T (Abstract)

TTLATAT %0 ALl TTa=T [HBTedTHaY T9T=aT AT, AT AT difgs fSsramarst
foreureTaea= [AEEAT F0 FBTHAR AATaTF: HATe. Femd: 37 e g g fGwm, as s
T, TRl oAt Hagd oo HAE @9t SEREEel qod ggwary qrgd 7S 9.
FATASATHALAT FIBTA ALATATT 37 TLT&T0T &13Tq SATIF 9a g5 ofrel. [Aamdisi= dear, Frm=ai=r
Travft, sreamawar AT, FerremTaT Teres, TAmET AT Ao GrEnit ST aTedT T
BT AT TEATHT A A TACET ZTAT,

TEQT HATHIA UURHET (¥ Aq¥ WA 3g [UH0 FGEAd gEedidr Uldgrte,
HYAATHS AT &OTTCH SeTaT =vaTd et ag. fAfaer srerfors s, drerfors envor, fBemds
WWW STTTCh R OTT=T STHTE, @THA 0T ST R foreet frequr Fi=m sreame e 39
forequrTeter TREdAT=T TR THTAYT FAT AT, TEd SATIATT T8 AqEad I 61, IF fereromsar
FEaEET OrETET W, ST, Waﬁﬁwmwﬁmawwmm
AATAT | ST ARG e, THad 39 (AATATT T s T ATcHT Heq Il qaied =
AT OTETTAL, HATATHTE AT, THTALTHAT A7 ST I AT FEoAT=aT I THT A9+
.
w2 (Keywords):3g Toreqor, fa=mmdis sorrett, Sreafors eneor, STRTfaehisnor, demea
TEQTAAT (Introduction) :

foreqor g FroTcATET TPT=AT AHTETS T AT AT ST, Aoy 37 foreor g AT,
FTIR SATet, S e iy araTors afEde ATE Sed HgkaTS " ST, AT TaTEAT
FAfereraer Teaear sfor Arweed=aT g8 faeme 9maTsr 39 fereror sxaes= & g7 g s =0
T Hg<aul T STl

9%\ Hed TG>T (HBTeATHay AATaHIT S aegld SHI gIl. ATHTS oo ar, s
ARTHIT, SRR fEwmam=T srara arfor fereqorm=m w61 Y91 & AT Fordia HE q9edT grdl. a7
gfRadiq g EET fraueraess =T F720 qEeTE g, ATHS FAasAmaisaT wlard
AT ALRTEA 39 T9TET07 3T 3T AT ATTOT eNUTTcH T& el

FATASATAT 5T ALATT Fas AL 2o [E=THS AT FATL Yo o HFTTAATAT BT, AT AT
WA ST qaTd HISAT 37 fOe107 saeaiteht U arg. =i, aifsren ST, Hee sy Arfor |ren’
foreorEET AT HEAT AT ATEAT M. TET HATHATAT 3290 ¥\ ¥ WRATda 39
TTeTOTTe o TEATAT FET SRTAT =07 3T T,

GINgATHT 32D (Objectives of the Study) :

1.92%\0 FaT ATEATA A 37 TAeA0 sraed=a7 fawmam=T viagriEe srerar =,

2.%5@&%%@%@%%%?%?%&

3.3 foreror graefter fawae, @Rt sior stTfaehraRor=r fagreror T,

4.3 AT FEAEIEAS @ SATEE AT e =y,
meﬁwﬁmm@?ﬁmgéﬁwmﬁﬁ 9% T

9250 AT FTAESTT IF T STEAAT Toohal SUITATST A AT SATANTTHT TATIAT FLUATT AT,

LT Sarvepalli Radhakrishnan JT=3T STETeAq@TAT TITAT SATAAT TR ST (2 Q% ¢—% ) Ay

AT HIFAT SATaT. AT AR AT FERmdiei=ar IR =T #vvaras w2 =, Famdes=t

TATIAAT AT, HETEATAT TTcaTEA Q0T Toreqahi= STreqor FETIOr SATTOr STEATHRAT ST AT T

ST AETAYOT FTRTTHT STARTT e,
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IqT FHIBTAA ATITET Tk HEwa ol T3 FgusT University Grants Commission (UGC) =T 234%
T TATIAT g1, FERmdisET arfeis agreg i, Ig fAeqvm= [ora<r oy, HemeTadT Jraqr 3o
STTOr FE=mdTs sraes= Aaw 30 gF UGC =T Y@ 3128 STEuITq sfTetl. AT ATLardie 39 ferer
SAEAAT HEATHT SATTOT ETOTTCH AT THesTaT.

92%0 T 9330 AT FAGSTT WTXATA A Ig FALAVTAT HISAT THTTEY FHEqT ATAT. AT FlobTq
Daulat Singh Kothari TT=AT ATATETAT FISTET SATTRT (2%%¥-%%) CRREMIE TI'@"I IEEIEIEREIET
AT AT feruTaT Teher F9TasTa Ica=m=aT (GDP) 3T & 23 @9 30T, TaiaT qqT Srerfors defy
ITASH Foee U7 SATTOT TS o TAAT T2eA0TTas e ¥ F07 o9 Agwaqul TArRITET AT AN e,
ITHa¥ National Education Policy 1968 ZT¥ fETerurTefier SHTAAT, TSI UHTHAT ST UradTg4T ATaT
Y UATT SATAT.

222¢ WW‘&WWWWW@HW@%WW TEAfY
e o=, saEatas awmmaET A, dsmEraTRa et g i saeag
eATOTR AEHTH TG AT, AT FiredTd Indian Institutes of Technology, Indian Institutes of Management
#TfT National Institutes of Technology FTETTEAT HETHT TAST ST TALTaT AT@AT AT ATLAT=AT
I AT SHFEIAT TS AT TTH ATA.

R AT AT 37 Fereqoneiier &t -

39 AT ATHTT ATATHS 37 FAAT Haeeq qifeh, GXaATcHS A0 L0TeHF s as qis
TREdd TS AT 3ATg. ATigdl GATHT=AT aRTaT SO e e T i dqata, - Fed
AT FATATATRT AT 3g. RfSeer are«i=T aredr ame, deia« o aa=quTa? fTaT ST |9¥ Arfor
TAIT QreATor T Hes 39 A0 & Sffee TAaATT avol g, ST oHes AT 3¢ fareq
FEAEIAT ATAST FALEL. T TcHT FA0aT=T Sl ot oo Efey et gerwey sgs
AEATHHY, HTLT shsr ST AT TATLTST FAw {0 B ARTAT AT,
an)fefSree faveqor -

39 AT TTFTATA qaATd HgwaT=aT Tael Tgurel Sforeer fArequrm=m sar9eh Y& g1, TavAe, I
SATTOT TATE ITHLUT=AT ITASHAHS (AT AT B (e Ta] ANTAT. SAAATSA TQUeqT, ST SArror
ATATHT ARTT=AT ATETHTGA fr=meatar $oat arfor Fwefigr foreqor srvam=t weft Iuerser ATy, fErerva:
SWAYAM, MOOCs THTEaT Rfoed wiewivqe 37 faeqr sfess gara arfor aaaaraers a9 e,
T ehHiHg At FEmdisr S aTe sy, ST A1 A FarsET siqared asdrd
ITASY BT g, HITAS-2 % HEMHRI=AT Fopla [Siorea faeqom foresrorareer g% Sauard ag<agor
T TATAAT. ATHS AACATAG! (STolee AT TR TUeq0r F=T q9=a Aol 87 (Blended)
freToTIET STfe TATAT ST e,

F )L ST AavAT—

39 AT AdHTd IF TAATT FHererd A7 AAHTAT (9T Fg<a T AT . AT
FAFTEAT IWTUATHTST HTE, TAATT (AR A0 AAHT SAFLTF A AT, AT Fo=mdte
SATTOT IR ATATATA TgahTd ATE TG (AT FIET ThHed =T ST [l STd ATg. 3T 37 T2
TEATHLT TATRAR A, TTEAT TAFLALT g ST FMLA TANTATST EATIA FLOATT AT AT,
Bremeataey SesTRa=T TaAT R ST T T TR AT YTeATe e oo ST 3. AT TR
TRreqoT e AT TR HATRA 7 TTgaT STTae AT qiferh [awTHT= qree a9q e,

T TSI fareqor eNor-2020

3¢ AT TAFTATA 37 TAVTATA GO SATeF THATAT FLOITETST National Education Policy
2020 g LTI H<aqul ATA SITd. IT &0 IF TAA0TT 279 01 ST a8 qaraol Agd.
g fAeAvTeT TreaTen 30T, A==t [Afae o= e FIoar=! Heft ITAH Fee 07 AT
TLTEATTHHE TA0TEAT AT 07 &1 AT 0= THE 312 ed. T84+ Academic Bank of Credit IT
HeoheqagTe fe=meatar fAfay S e SaeieaT A¥ITHawRAT 07 STHT FLOATHT FIeT S0ATT ATAT e,
ATIAATT TET TILTET. HUTIATAT ATAAT UATATST National Research Foundation TTIR FTwam=t
FUAT HISUATA SATCAT AT, AT H AT AT I AAT AA€IAT SATer Aat=ah, [Oraargor Aoy
ST EATaY ST T v T=aT Qe Hgwa Ul ITSe AT STaTd.
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I freqor HaeaH IO Sreg -

TTEATHET AT FTal SR IF [AATAT HISAT THTOMEY f&Ed® SATAT 3. Ministry of
Education =47 All India Survey on Higher Education (AISHE) R0 -R 033 AZATATTHTL HTLATd {{Hﬁ
9900 AT aferw fAamdrs, ¥3,000 TEAT STTAF HFTERTAT T ¢ 9,000 T SATeF T HeAT
FTACT AL, TH B@'f@l’&‘l‘ﬂ'l’cﬁ?'rwﬁ?ﬂﬁ (Gross Enrolment Ratio) THTY 3£.¥% T Tgrae e,
AT AT GEATHS [SEqTHIEd A THIT ATeg el HIAH AL,

9)FAVTHT TOET BT UF HgaraT ¥o7 Mg, A9 [Qadis AT AgTieemaaimed g
qEgT, s=EmEd TIReneT, Sfoed araa ar qferferq Sreamaehi= FHqear sead. AISHE =a7
AFSATITHTY. WEATATA AT AATAATIRT HIST T AT SAT07 yeferg<dy AW g ATHAT 3T
ATl HeMemTaTSr aeTs FiAem Iucse ATerd. fAAT=T UET fEFgd SavarErat University
Grants Commission 397 National Assessment and Accreditation Council IT HEATEIY ATATHA 0T
TEIHTIA TTRAT TG I, TAT, SASAe! 99 HedT= qUrEtred s qu1 ATl ATal.

R) HTLATHAT STATH Bf THIT THEAT g, ATLATAT Felre 7 fFsramadiar (R&D) @< GDP =T
AT ©.9% TARTT AT, T¢ AHHT, STATT SATTOr ZFA0T AT ATHLEAT 909 T @9 % O ¥%
LT 3T, TROTTHT STTTd e EqeTa< el HeTeTa AT 1 st TREM qaq 9aied Tad.

3) ISR &Afor Trsreersar. Efere aaaorqa arard e qedigy Fameatasnt gam o O
Y 0% TAr=mAT TSRITETETET qUITor Feqw FHaTd, FTEOT fAq0r Srfor ITRTEAT=AT ST TT=ATd aHTad
AMEDBd. ATHS DHIAATATIT AT TSRITSHE AT AT I0ATHT ST ATEd AT, AT ATHIOT
SATTOT eTg<T AT STeTfOreh STEHTAAT gial HIST THEAT 38, AISHE 3T AR AT AEaTd e a1
% 0% HRTATAT YT AT FHAT T I IA=AT HLATET e TTHEAT gl i emed=

%) THH AT FTaTd 37 TET07 =TT SATATFLOTHT TFAT ATEaTAT 8. AT el gHTY
4% UAT STEd HEIETAad QR G T@red! Jrdard. A (=T @9 aed 9T
ATIFGeIT qad Fewiarst 37 foraor Wefanr sfesw w2 gra arg. aiomHT 37 foraor srEe
TUTET, FHTALTHAT A0 AT AT TTAT THATA TG g ASTAT FIBTATA AT IS Aeg\ 54
AL,
<=1 (Discussion)

AT 3F T sqawAr Aer STdter Fata /ST {0 sSae iUt Ud gt AL All
India Survey on Higher Education (AISHE) =T JgaTeTda AT 9 900 TeqT Aferk A=y sfor
AL 43,00 0 AFIAATAY FTALT ATEd. AT HEATHF fAeqrie arar fEAemeaiar 37 foreror= wef
ITASY ATAT 3. TAT, TOTATAT FEIA AT AT AT FIAH Agd. STRITAF AT FHara
e A=t genr @Tﬁﬁ' Ffy #Me.3aT. QS World University Rankings 4T Times Higher
Education ITTEREAT FWTdH FHATIT FIMGA ARG FEmdisE=T FH&Ee grar. It Sqa
FTCUTHET FLMLATATST YT (ef, Sreameg e TARTeTes =T 974, I[OraTIor STeaTIR =1 FHALAT A7
TTATHA rAe=T FATET ATAT GHTAL ZIAT. ATHS IF [T &=Td HATeHE ATEad [Uradrae=ra<
e ¥ I SATFLTF .
fAT (Conclusion)

92%\o FAT ATLATANA 3¢ (AT SHTEAT SATIH AT Agead [0 9& A ST ATd. TATAAT=A1
BT AT sTeret fA=mdis st sgrer=merr st gra=r YHToaw areet sga. fafaer srerfores s,
0T SATTOT FEATHT AT AR Hg<aT=l et asiraet arg. fFe™a: University Grants Commission,
National Education Policy-1968 9T National Education Policy-2020 FTHTTEAT dTXUTcHE ITHATHDS
I T SHae=aT AFaRET AT ol g, T, S s [eqrEEd [UET=T gHl 397
qAT ATAIAF ATy, HATHH, TAHT, TAAFTET ATIL ST TR i T AT AT AL <07
TS . T ATHIOT-9TZET &7 FHT FFd 9 TSR ATST THTAAF 00 qRasorrey foveror sraresy
IAT AATF g, FAATT AMTATST TAHTEAT IATLUATHATST AT A1 [Tl 3¢ foreqor
STFEAT BT ATCAT=AT famar=T foheetT 4.
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Abstract:

Artificial Intelligence (Al) is rapidly transforming the landscape of higher education by
introducing innovative approaches to teaching, learning, and academic research. The integration of
Artificial Intelligence, Machine Learning, and Data Science has created new opportunities for
personalized learning, intelligent tutoring systems, and data-driven decision-making in educational
institutions. This paper explores the role of Al technologies in enhancing the quality and efficiency of
teaching and learning processes in higher education.

The study highlights how Al-powered tools such as adaptive learning platforms, automated
assessment systems, and virtual learning assistants are helping educators deliver more personalized and
effective instruction. These technologies analyze large volumes of educational data to identify students’
learning patterns, strengths, and weaknesses, thereby enabling customized learning experiences.
Furthermore, Al supports faculty members in academic research, curriculum design, and administrative
decision-making.

The paper also discusses the challenges associated with the adoption of Al in higher education,
including ethical concerns, data privacy, technological infrastructure, and the need for digital literacy
among educators and students. Despite these challenges, the integration of Al technologies has the
potential to significantly improve educational outcomes and make learning more accessible and
efficient.

The findings suggest that the strategic implementation of Al in universities and colleges can play a
crucial role in modernizing higher education systems and preparing students with the skills required for
a technology-driven future.

Keywords:

Artificial Intelligence, Machine Learning, Data Science, Higher Education, Smart Learning, Educational
Technology, Digital Education

Introduction:

The rapid advancement of Artificial Intelligence has significantly influenced many sectors,
including higher education. Universities and educational institutions are increasingly adopting Al-based
technologies to enhance teaching methods, learning environments, and research activities. Al systems
are capable of processing large volumes of data, identifying patterns, and providing intelligent support
for both educators and students. As a result, Al has become an important tool for improving the
efficiency and effectiveness of educational processes in higher education institutions [1].

The integration of Machine Learning and Data Science has further strengthened the role of Al in
education. These technologies help institutions analyze student performance data, predict learning
outcomes, and develop personalized learning strategies. According to recent studies, Al-driven tools
such as intelligent tutoring systems, automated grading, and adaptive learning platforms enable more
customized and flexible learning experiences for students [2][3].

Several researchers have highlighted the potential of Al to transform traditional education systems by
making them more student-centered and technology-driven. Al applications can support teachers in
curriculum design, assessment, and administrative decision-making while also helping students learn at
their own pace [4][5]. Moreover, systematic reviews of Al research in education indicate a growing
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trend in the use of Al technologies for learning analytics, student engagement, and academic
performance monitoring in higher education institutions [6][7].

In addition, educational data mining and learning analytics have emerged as important fields that use Al
techniques to analyze large educational datasets and improve teaching strategies [8]. The development
of digital learning theories, such as connectivism, emphasizes the importance of technology and
networks in modern learning environments [9]. Furthermore, technological revolutions driven by
intelligent systems are expected to reshape the future workforce and educational practices worldwide
[10].

Recent developments in smart education systems and Al-enabled learning technologies have further
expanded opportunities for innovation in higher education [11][12]. Emerging areas such as hybrid
intelligence, intelligent assistants, and generative Al tools are also influencing how students and
educators interact with digital learning platforms [13][14][15]. These developments highlight the
growing importance of Al in transforming teaching and learning processes and preparing students for a
technology-driven future.

Therefore, understanding the role and impact of Al in higher education is essential for improving
educational quality, promoting innovation in teaching practices, and supporting the development of
modern learning environments.

Objectives:

To examine the role of Artificial Intelligence in transforming teaching and learning in higher education.
To analyze the impact of Machine Learning and Data Science on student learning outcomes and
academic performance.

To explore the applications of Al technologies such as intelligent tutoring systems, automated
assessment, and adaptive learning platforms in universities.

To identify the opportunities and challenges associated with the implementation of Artificial
Intelligence in higher education institutions.

To study how Al-based technologies support academic research, curriculum development, and
institutional decision-making.

To suggest strategies for the effective integration of Artificial Intelligence in higher education for
improving the quality of education.

Literature Review:

The integration of Artificial Intelligence in higher education has gained significant attention in

recent years. Researchers have explored how Al technologies can improve teaching, learning, and
institutional management. According to Crompton and Burke [1], Al applications in higher education
have expanded rapidly, particularly in areas such as personalized learning systems, intelligent tutoring,
and automated assessment. Their study highlights that Al can support both instructors and students by
improving learning efficiency and providing data-driven insights into student performance. Similarly,
Bearman, Ryan, and Ajjawi [2] examined the discourse surrounding Al in higher education and found
that institutions increasingly view Al as a tool to enhance educational quality and innovation. Their
review suggests that Al not only supports teaching and learning processes but also influences
educational policies and institutional strategies.
Chen, Chen, and Lin [3] provided a comprehensive review of Al applications in education and
emphasized the role of Al in creating adaptive learning environments. Their findings indicate that Al
technologies such as learning analytics and predictive models help educators identify learning gaps and
provide targeted support to students.

Several scholars have also discussed the broader impact of Al on educational transformation.
Holmes, Bialik, and Fadel [4] argued that Al has the potential to reshape education by enabling more
personalized, inclusive, and efficient learning systems. Likewise, Luckin et al. [S] emphasized that Al
technologies can assist teachers by automating routine tasks and allowing them to focus more on student
engagement and mentoring.

Research by Yu, Wang, and Rashid [6] examined the impact of Al on student engagement in higher
education. Their systematic review showed that Al-based tools can improve student participation,
learning motivation, and academic performance when effectively integrated into the learning
environment. Similarly, Zawacki-Richter et al. [7] conducted a systematic review of Al research in
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higher education and identified key areas of Al application, including adaptive learning systems,
learning analytics, and institutional decision support systems.
The role of educational data mining has also been highlighted in the literature. Baker and Yacef [§]
noted that educational data mining techniques help analyze large datasets to understand learning
behaviors and improve educational outcomes. This aligns with the theory of digital learning proposed
by Siemens [9], who introduced connectivism as a learning theory suitable for the digital age,
emphasizing the importance of technology and networks in knowledge creation.
Technological advancements associated with the digital economy have further influenced educational
systems. Brynjolfsson and McAfee [10] discussed how intelligent technologies are transforming
industries and workforce skills, thereby requiring education systems to adapt and incorporate advanced
technological knowledge.

Researchers have also explored the concept of smart education systems. Dastbaz and Abawajy
[11] proposed that smart learning environments powered by Al technologies can enhance collaboration,
knowledge sharing, and learning flexibility. In addition, Shute and Zapata-Rivera [12] emphasized that
educational technologies can support student learning through continuous assessment and feedback
mechanisms.
More recent studies highlight emerging trends in Al-powered education. Cukurova [13] discussed the
concept of hybrid intelligence, where human expertise and Al systems collaborate to improve
educational outcomes. Sajja et al. [14] explored the use of Al-enabled intelligent assistants for
personalized and adaptive learning in higher education. Furthermore, Ghimire, Prather, and Edwards
[15] investigated educators’ perceptions of generative Al technologies and found that awareness and
acceptance of these tools are steadily increasing in academic institutions.
Overall, the existing literature demonstrates that Al technologies have the potential to transform higher
education by enhancing teaching practices, improving student learning experiences, and supporting
institutional decision-making. However, it also highlights the need for careful implementation to
address challenges related to ethics, privacy, and technological infrastructure.

Research Methodology:

The present study is based on a descriptive research design to examine the role and impact of
Artificial Intelligence in transforming teaching and learning in higher education. The study mainly relies
on secondary data sources to understand the current trends, applications, and implications of Al
technologies in educational institutions. The data for the study has been collected from various research
journals, books, conference papers, reports, and online academic databases related to Machine Learning,
Data Science, and Al applications in education. Several published articles and research studies were
reviewed to analyze the development, adoption, and impact of Al technologies in higher education
systems.

The collected information was carefully analyzed and interpreted to identify key themes such as
Al-based personalized learning, intelligent tutoring systems, automated evaluation, and data-driven
decision-making in universities. The study also examines the benefits and challenges associated with the
implementation of Al in higher education, including issues related to technological infrastructure,
ethical considerations, and digital literacy.

The methodology helps in understanding how Al technologies are influencing educational practices and
how higher education institutions can effectively integrate these technologies to enhance teaching,
learning, and research activities.

Discussion and Result:

The analysis of recent technological trends indicates a significant increase in the adoption and influence
of Artificial Intelligence in higher education. The graphical representation of search trends shows a
continuous growth in the interest and application of Al-related technologies over the past few years.
This growing trend reflects the increasing importance of digital technologies in modern education
systems and highlights how universities and educational institutions are adapting to technological
advancements.
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As shown in the graph, the interest in Machine Learning and Data Science has also increased steadily.
These technologies play an essential role in supporting Al-based educational tools such as adaptive
learning systems, automated grading platforms, and intelligent tutoring systems. Educational institutions
are increasingly using these technologies to analyze student learning patterns, monitor academic
performance, and provide personalized learning experiences.

The growing trend in search interest also indicates the increasing awareness among students,
researchers, and educators regarding the importance of Al technologies in academic and professional
fields. Universities across the world are introducing specialized courses and research programs related
to Al, machine learning, and data science to prepare students for the demands of the modern digital
economy.

Furthermore, the increasing use of Al technologies has improved several aspects of higher education,
including student engagement, research productivity, and administrative efficiency. Al-powered
systems help educators design more effective teaching strategies, while students benefit from
personalized learning environments that adapt to their individual learning needs. However, despite these
advantages, the implementation of Al in higher education also presents several challenges. Issues such
as data privacy, lack of technological infrastructure, high implementation costs, and the need for skilled
professionals may limit the widespread adoption of Al technologies in some institutions. Overall, the
analysis highlights that Al and its related technologies are becoming an integral part of higher education
systems. The increasing trend observed in the graph demonstrates the growing global interest in Al-
driven educational innovation and emphasizes the need for educational institutions to integrate these
technologies effectively to enhance teaching, learning, and research outcomes.

6. Future Scope:

The rapid development of Artificial Intelligence technologies presents significant opportunities for
further research and innovation in higher education. Future studies can explore the long-term impact of
Al-based learning systems on student performance, critical thinking, and knowledge retention.
Researchers can also examine how Al-driven educational platforms can support inclusive and accessible
learning for students from diverse backgrounds.

Another important area for future research is the integration of Machine Learning and Data Science in
academic decision-making processes. Advanced learning analytics and predictive models can help
educational institutions identify students at risk, improve curriculum design, and enhance institutional
planning. Further research can also investigate the effectiveness of intelligent tutoring systems, virtual
assistants, and automated assessment tools in improving teaching efficiency and learning outcomes.

In addition, future studies may focus on addressing challenges related to ethical issues, data privacy, and
transparency in Al-based educational systems. As Al technologies continue to evolve, it is important to
develop responsible frameworks and policies that ensure the ethical use of Al in education.
Collaboration between universities, technology companies, and policymakers can also be explored to
promote innovation and sustainable development in Al-powered education.

Overall, the future scope of Al in higher education is vast, and continued research will play a crucial
role in maximizing the benefits of these technologies while minimizing potential risks.

7. Conclusion:
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8)

9)

The study highlights the growing role of Artificial Intelligence in transforming the landscape of higher
education. Al technologies are increasingly being used to enhance teaching methodologies, support
personalized learning, and improve administrative efficiency in educational institutions. The integration
of advanced technologies such as Machine Learning and Data Science enables institutions to analyze
educational data, identify learning patterns, and provide customized learning experiences for students.
The analysis indicates that Al-based tools, including intelligent tutoring systems, automated assessment
platforms, and learning analytics, have the potential to significantly improve the quality of education.
These technologies support educators in designing more effective teaching strategies and help students
learn more efficiently through adaptive and interactive learning environments. However, the successful
implementation of Al in higher education requires proper infrastructure, digital literacy, and effective
policy frameworks to address challenges such as data privacy, ethical concerns, and technological
limitations. Educational institutions must adopt strategic approaches to integrate Al technologies in their
academic and administrative processes.

In conclusion, the adoption of Al technologies in higher education can contribute to the development of
innovative learning environments and prepare students for the demands of a rapidly evolving digital
world. Continuous research and responsible implementation will be essential to fully realize the
potential of Al in transforming higher education systems.
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Abstract:

The rapid growth of educational technology in India had significantly transformed the learning process
for school students. With increased access to the internet and smartphones, parents have increasingly
adopted online learning applications to support their children’s education. Parents emerged as key
stakeholders, as their perceptions and experiences largely influenced the regular use and acceptance of
these applications. During the COVID-19 pandemic, the use of online learning apps increased
substantially due to the flexibility, convenience, and personalized learning opportunities they offered.
The present study, titled “4 Study of Adoption Patterns and Perceived Benefits of Online Learning
Apps among Parents of School Children of Amravati City,” aimed to examine parents’ adoption
behavior and perceptions regarding online learning applications. The study employed a descriptive and
analytical research design and was based on both primary and secondary data. Primary data were
collected from 100 parents belonging to different schools and socio-economic backgrounds in Amravati
City through a structured questionnaire. Secondary data were gathered from academic journals, research
articles, reports, and online sources related to educational technology.

The data were analyzed using SPSS software with statistical tools such as t-test, ANOVA, and
correlation analysis to understand the influence of factors such as ease of use, quality of content, cost,
and trust on parents’ adoption and perceptions of online learning apps. The findings indicated variations
in perceptions among parents across different age groups and income levels.

The study concluded that online learning apps played an important role in supporting school education,
particularly in semi-urban areas like Amravati City. The results provided valuable insights for EdTech
companies, educational institutions, and policymakers to enhance the effectiveness, reliability, and
accessibility of online learning applications.

Keywords: Online Learning Apps, EdTech, Parents’ Perception, Adoption Patterns, School Education,
Amravati City

1. Introduction:

In recent years, technology has changed the way students learn and teachers teach. With the growth of
smartphones, the internet, and digital tools, online learning apps have become widely adopted in India.
These apps provide easy access to educational content, videos, tests, and practice materials that help
children study at their own pace and time.

The importance of online learning increased especially after the COVID-19 pandemic, when schools
were closed and education moved to digital platforms. Parents started using apps like PW, Vedantu,
Toppr, and Google Classroom to continue their children’s education from home. This mode of learning
gave flexibility, convenience, and more involvement for parents in their child’s studies.

However, not all parents accept online learning in the same way. Some find it useful and time-saving,
while others worry about screen time, costs, and the quality of learning. Therefore, it is important to
study how parents in Amravati City are adopting these apps and what benefits they perceive from them.
Understanding parents’ opinions and experiences will help schools, teachers, and EdTech companies to
improve online learning systems and make them more effective for students. It will also help in
knowing how technology is shaping education in semi-urban areas like Amravati.

(Ali, M. M., & Gupta, M. (2023). Online Learning during Pandemic in India: Parents’
Perspective. Indian Journal of Educational Technology, 5(1), 89-97.)

Online Learning App

PhysicsWallah (PW)
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Provides structured courses for school (Class 1-12) and competitive exams (JEE, NEET, etc.). Offers
live and recorded video lectures for flexible learning. Includes doubt-solving sessions, quizzes, and
practice materials. Focuses on affordability and accessibility for students from different backgrounds.
Helps in conceptual understanding and exam preparation.

Vedantu

Provides live interactive online classes with real-time teacher-student interaction. Offers doubt-solving
sessions and personalized attention in small groups. Includes recorded lectures for revision and
flexibility. Suitable for subjects requiring continuous guidance (e.g., Mathematics, Science). Promotes
disciplined learning through structured schedules.

Toppr

Focuses on practice-based learning through tests and question banks. Provides adaptive learning based
on student performance level.Offers video solutions, mock tests, and progress tracking. Helps in
revision, speed improvement, and exam preparation. Useful for students from Class 5-10.

(Palliyalil, S., & Mukherjee, S. (2020). PW, The Learning App: An Investigative Study on the
Transformation From Traditional Learning To Technology Based Personalized Learning. International
Journal of Scientific & Technology Research, 9(3), 5054-5059.).

Adoption Pattern

The adoption of online learning apps in Amravati follows a trend driven by accessibility, affordability,
and learning needs of children. Families with smartphones and stable internet connections are more
likely to use apps regularly. Adoption is higher among students from classes 5—10 because parents see
direct benefits in academic performance and exam results. Many parents start with free demo classes or
trial videos, then choose an app based on their child’s comfort, teaching style, and ease of
understanding. The pattern also shows that parents often combine two apps—for example, PW for
conceptual clarity and Toppr for practice.

(Kamble, S. A., & Deshmukh, R. P. (2022). Adoption of online learning applications among school
students in Maharashtra: A study of usage patterns and parental perceptions. Journal of Educational
Technology and Digital Learning, 10(2), 45-53).

Perception of Parents of School Children

Parents in Amravati generally view online learning apps as helpful, convenient, and supportive tools
that supplement school education. They believe these apps improve conceptual understanding, provide
high-quality explanations, and help maintain continuous study habits at home. Parents also appreciate
flexible timing, availability of recorded sessions, and the ability to learn at the child’s own pace.
However, some parents express concerns about excessive screen time, the need for parental supervision,
and subscription costs. Overall, parents perceive online learning apps as beneficial for improving
academic performance, especially when used along with regular school teaching.

(Patil, M. S., & Wagh, S. V. (2021). Parents’ perception towards online learning platforms for school
children during COVID-19 in Mabharashtra. International Journal of Education and Development
Studies, 9(1), 112—120).

2. Review of Literatures

1. Chatterjee (2020)

Chatterjee (2020) conducted a study on the adoption of mobile applications for teaching—learning in
rural India. The study used survey data from 271 respondents (parents and teachers) and applied PLS-
SEM analysis. The findings revealed that perceived usefulness and effort expectancy are key factors
influencing adoption.

2. ResearchGate Report (2021)

A ResearchGate report (2021) conducted an empirical study on factors affecting Indian parents’
adoption of online learning apps. The study surveyed 272 parents and used exploratory factor analysis
and Cronbach’s alpha. The results highlighted that perceived usefulness, digital literacy, and
connectivity issues are major determinants of adoption.

3. Sharma (2023)

Sharma (2023) conducted a study to measure Indian parents' attitudes towards online classes. The study
was based on a large urban sample of 750 parents across Delhi/NCR and northern states. The findings
showed high engagement when schools recommended apps, but concerns remained regarding
effectiveness compared to classroom teaching.

4. Global Kids Online — India Report (2022)
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The Global Kids Online India Report (2022) conducted a large-scale survey involving children, parents,
and teachers. The study found that device availability, data affordability, and parental guidance are
major factors influencing online learning adoption in Indian households.

5. Menon (2022)

Menon (2022) conducted a study on the uses and gratifications of educational apps. The study examined
parental expectations while selecting learning apps and found that parents seek benefits such as
convenience, information, and engagement while choosing such platforms.

6. Rohtak Cluster Study (2023)

A study conducted in the Rohtak cluster (2023) examined parents’ and students’ perceptions of online
learning. The cross-sectional study collected data from 270 parents and 398 students. The findings
indicated that although parents faced issues like connectivity, many accepted online learning due to
necessity.

7. Nadar (2021)

Nadar (2021) conducted a study on the experiences of virtual learning among parents of school children.
The study used data from 100 parents and found mixed satisfaction levels, with concerns related to
reduced teacher interaction and effectiveness of online learning.

«Statement of the Problem

Even though online learning apps are becoming very popular in India, many parents still have different
opinions about their usefulness and impact on children’s education. Some parents think these apps make
learning easy and fun, while others feel they cannot replace traditional classroom teaching.

In cities like Amravati, where parents come from different backgrounds, there is limited research on
how they adopt and use online learning apps for their children. Limited evidence exists regarding the
factors that encourage or discourage parents from using these apps—such as cost, trust, content quality,
internet access, or ease of use.

Also, there is a lack of information on how much parents understand the real benefits of these apps and
how satisfied they are with their children’s progress through online learning.

Therefore, this study aims to identify the adoption patterns and perceived benefits of online learning
apps among parents of school children in Amravati City. It tries to fill the knowledge gap by
understanding parents’ experiences, challenges, and expectations from digital learning platforms.

3. Research Methodology

3.1 Research Design

The present study follows a descriptive research design, as it aims to describe and analyze the adoption
patterns and perceived benefits of online learning apps among parents of school children in Amravati
city. The survey method was used to collect data from respondents through a structured questionnaire
containing both open-ended and close-ended questions. The study is cross-sectional in nature, as data
was collected at a single point in time from a selected group of parents. The questionnaire served as the
main data collection tool to gather information about parents’ awareness, preferences, and satisfaction
regarding online learning apps.

3.2 Objectives:

1. To study the level of awareness among parents about online learning apps used for school education.
2. To identify the factors influencing parents’ adoption of online learning apps (such as usefulness, cost,
and ease of use).

3. To find out the challenges and limitations faced by parents while using online learning apps.

4. To analyze parents’ perceived benefits of using online learning apps for their children’s studies.

5. To provide recommendations for improving online learning app usage and parental involvement
in Amravati City.

3.3 Data sources & Methods

For this study, both primary and secondary data were used.
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Primary Data:

The primary data was collected through a structured questionnaire given to parents of school children in
Amravati city. The questionnaire was distributed through Google Forms and physical copies or Physical
Forms to make data collection easier and faster.

Secondary Data:

The secondary data was collected from journals, research papers, government reports, websites, and
articles related to online learning apps and digital education trends.

Sample Size

A sample of 100 parents was selected as respondents for the survey. This number was chosen to ensure
a representative sample of opinions and behaviors within the Amravati city area.

Tools

Percentage analysis is used for analyzing the data collected from the respondents.

< Limitation of research

The study is limited to parents from Amravati City; therefore, the findings may not be generalizable to
other regions.

Due to time and resource constraints, the sample size is limited, which may not capture all perspectives.

4. Data Analysis & Interpretation

The collected data will be processed, analyzed, and interpreted using both quantitative and qualitative
methods to draw meaningful conclusions. After collecting responses through questionnaires, the data
will be coded, tabulated, and classified systematically. Various statistical tools such as percentages,
averages, chi-square test and correlation analysis will be used to identify patterns and relationships
among variables. For accurate and efficient analysis, software like Microsoft Excel and SPSS
(Statistical Package for the Social Sciences) will be used to generate tables, charts, and graphs that help
in clear interpretation of results.

Learning Apps Usage

W

Vedantu

Unacademy

The responses indicate that a majority of parents prefer PW (35.7%),
making it the most commonly used online learning app among students. This is followed by Vedantu
(28.6%) and Unacademy (21.4%), showing moderate usage among respondents. A very small
proportion of parents reported using Byju’s (7.1%) and Classroom/YouTube (7.1%) for their children’s
education. Overall, the findings suggest that while multiple platforms are available, PW and Vedantu
dominate the preference, indicating a higher level of trust and popularity among parents in
AmravatiCity.

Satisfaction

Dissatisfied

Satisfied

Neutral
Very satisfied
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The responses indicate that a significant proportion of parents are dissatisfied (57.1%) with their child’s
learning progress through online learning apps. Meanwhile, 21.4% of parents are very satisfied, and
14.3% remain neutral, reflecting mixed opinions regarding effectiveness. Only a small percentage
(7.1%) reported being satisfied. Overall, the findings suggest that although some parents are satisfied,
the majority hold a negativeperception, highlighting concerns about the effectiveness of online learning
platforms.

Challenges

Interaction

Other

Distraction

Internet

Cost

The responses indicate that the most common
challenges faced by parents are lack of interaction (28.6%) and other issues (28.6%), making them the
primary concerns. Additionally, internet problems (14.3%), high cost (14.3%), and distractions (14.3%)
are also reported as significant barriers. Overall, the findings suggest that interaction-related issues and
practical difficulties play a major role in limiting the effectiveness of online learning apps, affecting
both user experience and learning outcomes.

5. Conclusion

In conclusion, online learning apps have become an important part of modern education, offering
flexibility and easy access to learning resources for students. The present study examined the adoption
patterns, perceived benefits, and challenges of online learning apps among parents of school children in
Amravati City. The findings reveal that while many parents are aware of and use such applications, their
overall satisfaction remains relatively low. The findings indicate that parents are primarily influenced by
factors such as convenience, flexible timing, and interest in digital learning when adopting these apps.
However, several challenges, including lack of personal interaction, distractions, internet issues, and
high costs, affect their effectiveness. In addition, irregular usage patterns indicate that online learning
apps are not consistently used as a primary learning method. Overall, the results suggest that although
online learning apps provide certain advantages, they are not fully meeting the expectations of parents
in terms of learning outcomes. Therefore, there is a need for improvement in quality, engagement, and
support systems to enhance their effectiveness. Continuous evaluation and feedback from parents can
help in improving the overall experience and outcomes of online learning.

6. Suggestions

Based on the findings of the study, several measures can be suggested to improve the usage and
effectiveness of online learning apps among school children in Amravati City. Firstly, app developers

should focus on improving interactive features, such as live sessions, doubt-solving support, and
personalized learning, to overcome the issue of limited interaction. Secondly, efforts should be made to
reduce technical barriers, including improving app performance and ensuring better accessibility even
with low internet connectivity. Affordable pricing plans or free educational content can also help in
increasing adoption among parents. Thirdly, parents should be encouraged to actively monitor and
guide their children while using online learning apps to reduce distractions and ensure effective
learning. Schools and teachers can also play a supportive role by integrating online tools with classroom
teaching and guiding parents on their proper use. Additionally, awareness programs and training
sessions can be conducted to educate parents about the effective use of digital learning platforms.
Encouraging a balanced approach that combines both online and offline learning can further enhance
the overall learning experience of students.
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In the modern Information Technology era, information plays a vital role in almost every aspect
of human life. Organizations continuously collect large volumes of data from multiple sources such as
business transactions, social media platforms, sensors, and digital communication systems. This data
must be efficiently stored, managed, and processed to generate meaningful information and valuable
knowledge for strategic decision-making. The rapid advancement of computer technologies, electronic
devices, and the significant growth in computing power and storage capacity have resulted in an
exponential increase in data generation.

To manage this enormous volume of data, organizations commonly use data warehouses and large-scale
database systems that allow enterprises to store, integrate, and access reliable datasets. However, simply
storing data is not sufficient. Extracting meaningful patterns, trends, and relationships from these large
datasets requires advanced analytical methods. Data mining, which is an essential component of
knowledge discovery in databases (KDD), provides powerful techniques for analyzing large volumes of
data and identifying hidden patterns that can support intelligent decision-making,.

Various data mining techniques such as classification, clustering, association rule mining, regression,
and anomaly detection are widely used to analyze complex datasets. These techniques are applied in
several domains including healthcare, finance, marketing, education, fraud detection, and e-commerce.
By using these techniques, organizations can predict future trends, improve operational efficiency, and
make data-driven decisions.

This paper presents a comprehensive analytical study of major data mining techniques and examines
their significance and applications in modern data-driven environments.

INTRODUCTION:

To generate information it requires massive collection of data. The data can be simple numerical figures
and text documents, to more complex information such as spatial data, multimedia data, and hypertext
documents. To take complete advantage of data; the data retrieval is simply not enough, it requires a
tool for automatic summation of data, extraction of the essence of information stored, and the discovery
of patterns in raw data. With the enormous amount of data stored in files, databases, and other
repositories, it is increasingly important, to develop powerful tool for analysis and interpretation of such
data and for the extraction of interesting knowledge that could help in decision-making. The only
answer to all above is ‘Data Mining’.

Data mining is the extraction of hidden predictive information from large databases; it is a powerful
technology with great potential to help organizations focus on the most important information in their
data warchouses. Data mining tools predict future trends and behaviors, helps organizations to make
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proactive knowledge-driven decisions The automated, prospective analyses offered by data mining
move beyond the analyses of past events provided by

DOI : Retrospective tools typical of decision support systems. Data mining tools can answer the
questions that traditionally were too time consuming to resolve. They prepare databases for finding
hidden patterns, finding predictive information that experts may miss because it lies outside their
expectations.

Data mining, popularly known as Knowledge Discovery in Databases (KDD), it is the nontrivial
extraction of implicit, previously unknown and potentially useful information from data in databases.
Though, data mining and knowledge discovery in databases (or KDD) are frequently treated as
synonyms, data mining is actually part of the knowledge discovery process.[1]

THE DATA MINING TASKS:

The data mining tasks are of different types depending on the use of data mining result the data mining
tasks are classified as:

Exploratory Data Analysis: It is simply exploring the data without any clear ideas of what we are
looking for. These techniques are interactive and visual.

Descriptive Modeling: It describe all the data, It includes models for overall probability distribution of
the data, partitioning of the p-dimensional space into groups and models describing the relationships
between the variables.

Predictive Modeling: This model permits the value of one variable to be predicted from the known
values of other variables.

Discovering Patterns and Rules: It concern with pattern detection, the aim is spotting fraudulent
behavior by detecting regions of the space defining the different types of transactions where the data
points significantly different from the rest.

Retrieval by Content: It is finding pattern similar to the pattern of interest in the data set. This task is
most commonly used for text and image data sets.[2]

Types of Data Mining Systems

Data mining systems can be classified based on different criteria depending on the nature of the data,
the type of knowledge extracted, the techniques applied, and the level of user interaction involved.
These classifications help organizations choose appropriate data mining systems for specific analytical
tasks in modern data-driven environments.

1. Classification Based on the Type of Data Source Mined

Data mining systems can be categorized according to the type of data they analyze. Different forms of
data require specialized methods and tools for effective analysis.

o Relational Database Mining: Systems designed to extract knowledge from structured databases
commonly used in business applications such as banking, sales, and customer management systems.

e Data Warehouse Mining: These systems analyze integrated and historical data stored in data
warehouses to support business intelligence and strategic decision-making.

o Spatial Data Mining: Used for analyzing geographic and location-based data such as satellite
images, geographic information systems (GIS), and environmental monitoring data

e Multimedia Data Mining: Focuses on extracting useful information from multimedia sources such
as images, videos, and audio files. This is widely used in medical imaging, surveillance systems, and
digital media platforms.

e Time-Series Data Mining: Analyzes time-based data such as stock market prices, weather data,
sensor readings, and financial transactions to identify trends and forecasting patterns.

e Text and Web Data Mining: Deals with extracting knowledge from unstructured data such as
documents, emails, social media content, and web pages. These techniques are widely used in sentiment
analysis, recommendation systems, and search engines.

2. Classification Based on the Type of Knowledge Discovered

Data mining systems can also be categorized according to the type of knowledge or patterns they
discover within datasets.

o Characterization and Summarization: Provides a general summary or description of the
characteristics of data. For example, summarizing customer purchasing behavior.
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e Discrimination: Compares data objects belonging to different classes to identify distinguishing
characteristics.

o Association Rule Mining: Discovers relationships between variables in large datasets, such as
identifying products frequently purchased together in retail stores.

e Classification: Assigns data items to predefined categories using models trained from historical
data. This technique is commonly used in spam email detection and credit risk assessment.

o Clustering: Groups similar data objects into clusters without predefined labels. It is widely used in
market segmentation and customer behavior analysis.

e Outlier or Anomaly Detection: Identifies unusual patterns or deviations in data, which is useful in
fraud detection, Cybersecurity, and fault detection systems.

3. Classification Based on Data Mining Techniques Used

Data mining systems can also be classified based on the analytical methods and algorithms used to
extract patterns and insights from data.

e Machine Learning-Based Systems: Use algorithms such as decision trees, support vector
machines, and deep learning models to automatically learn patterns from data.

o Neural Network-Based Systems: Inspired by biological neural systems, these models are used for
complex pattern recognition tasks such as image recognition, speech processing, and predictive
analytics.

o Genetic Algorithm-Based Systems: Apply evolutionary computing techniques to find optimal
solutions in complex optimization problems.

o Statistical Data Mining Systems: Use statistical models and hypothesis testing methods to analyze
relationships between variables and predict future outcomes.

o Visualization-Based Systems: Provide graphical representations of data patterns and trends, helping
users understand complex data through visual analysis.

e Database-Oriented and Data Warehouse-Oriented Systems: Integrate mining techniques directly
with database management systems to efficiently analyze large-scale enterprise data.

4. Classification Based on the Level of User Interaction

Another important classification is based on the degree of user involvement during the data mining
process.

e Query-Driven Systems: Users specify queries or conditions to extract specific patterns or
information from data.

o Interactive Exploratory Systems: Allow users to interactively explore data, modify parameters,
and refine mining results in real time.

e Autonomous Data Mining Systems: These systems automatically perform data analysis and
generate insights with minimal human intervention using intelligent algorithms.

In real-world applications, modern data mining platforms often combine multiple techniques and
support different types of data sources while providing flexible levels of user interaction. Such
comprehensive systems enable organizations to efficiently analyze large and complex datasets and
derive valuable insights for decision-making.[4]

DATA MINING LIFE CYCLE:

The life cycle of a data mining project consists of six phases. The sequence of the phases is not rigid.
Moving back and forth between different phases is always required. It depends on the outcome of each
phase. The main phases are:

1. Business Understanding: This phase focuses on understanding the project objectives and
requirements from a business perspective, then converting this knowledge into a data mining problem
definition and a preliminary plan designed to achieve the objectives.

2. Data Understanding: It starts with an initial data collection, to get familiar with the data, to identify
data quality problems, to discover first insights into the data or to detect interesting subsets to form

hypotheses for hidden information.

3. Data Preparation: It covers all activities to construct the final dataset from the initial raw data.
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4. Modeling: In this phase, various modeling techniques are selected and applied and their parameters
are calibrated to optimal values.
5. Evaluation: In this stage the model is thoroughly evaluated and reviewed. The steps executed to

construct the model to be certain it properly achieves the business objectives. At the end of this phase, a
decision on the use of the data mining results should be reached.

6. Deployment: The purpose of the model is to increase knowledge of the data, the knowledge gained
will need to be organized and presented in a way that the customer can use it. The deployment phase
can be as simple as generating a report or as complex as implementing a repeatable data mining process
across the enterprise.

THE DATA MINING MODELS:
The data mining models are of two types: Predictive and Descriptive.

The predictive model makes prediction about unknown data values by using the known values. Ex.
Classification, Regression, Time series analysis, Prediction etc.

The descriptive model identifies the patterns or relationships in data and explores the properties of
the data examined. Ex. Clustering, Summarization, Association rule, Sequence discovery etc.
Many of the data mining applications are aimed to predict the future state of the data. Prediction is the
process of analyzing the current and past states of the attribute and prediction of its future state.
Classification is a technique of mapping the target data to the predefined groups or classes, this is a
supervise learning because the classes are predefined before the examination of the target data. The
regression involves the learning of function that map data item to real valued prediction variable. In the
time series analysis the value of an attribute is examined as it varies over time. In time series analysis
the distance measures are used to determine the similarity between different time series, the structure of
the line is examined to determine its behavior and the historical time series plot is used to predict future
values of the variable.

Clustering is similar to classification except that the groups are not predefined, but are defined by the
data alone. It is also referred to as unsupervised learning or segmentation. It is the partitioning or
segmentation of the data in to groups or clusters. The clusters are defined by studying the behavior of
the data by the domain experts. The term segmentation is used in very specific context; it is a process of
partitioning of database into disjoint grouping of similar tuples. Summarization is the technique of
presenting the summarize information from the data.[5]

THE KNOWLEDGE DISCOVERY PROCESS:

Data mining is one of the tasks in the process of knowledge discovery from the database. The steps in
the KDD process contains:

1. Data cleaning: It is also known as data cleansing; in this phase noise data and irrelevant data are
removed from the collection.

2. Data integration: In this stage, multiple data sources, often heterogeneous, are combined in a
common source.

3. Data selection: The data relevant to the analysis is decided on and retrieved from the data
collection.
4, Data transformation: It is also known as data consolidation; in this phase the selected data is

transformed into forms appropriate for the mining procedure.

5. Data mining: It is the crucial step in which clever techniques are applied to extract potentially
useful patterns.

6. Pattern evaluation: In this step, interesting patterns representing knowledge are identified based
on given measures.
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DATA MINING METHODS:
The data mining methods are broadly categories as: On-Line Analytical Processing
(OLAP), Classification, Clustering, Association Rule Mining, Temporal Data Mining,

Time Series Analysis, Spatial Mining, Web Mining etc. These methods use different types of
algorithms and data. The data source can be data warehouse, database, flat file or text file. The
algorithms may be Statistical Algorithms, Decision Tree based, Nearest Neighbor, Neural Network
based, Genetic Algorithms based, Ruled based, Support Vector Machine etc. The selection of data
mining algorithm is mainly depends on the type of data used for mining and the expected outcome of
the mining process. The domain experts play a significant role in the selection of algorithm for data
mining.[5][6]

A knowledge discovery (KD) process involves pre-processing data, choosing a data-mining algorithm,
and post processing the mining results. There are very many choices for each of these stages, and non-
trivial interactions between them. Therefore both novices and data-mining specialists need assistance in
knowledge discovery processes.

The Intelligent Discovery Assistants (IDA), helps users in applying valid knowledge discovery
processes. The IDA can provide users with three benefits:

1. A systematic enumeration of valid knowledge discovery processes;

2. Effective rankings of valid processes by different criteria, which help to choose between the
options;

3. An infrastructure for sharing knowledge, which leads to network externalizes.

Several other attempts have been made to automate this process and design of a generalized data
mining tool that posses intelligence to select the data and data mining algorithms and up to some extent
the knowledge discovery.[7]

DATA MINING APPLICATION:

1. The data mining applications can be generic or domain specific. The generic application is required
to be an intelligent system that by its own can takes certain decisions like: selection of data, selection of
data mining method, presentation and interpretation of the result. Some generic data mining applications
cannot take its own these decisions but guide users for selection of data, selection of data mining
method and for the interpretation of the results..

2. A multi-tier data mining system is proposed to enhance the performance of the data mining
process. It has basic components like user interface, data mining services, data access services and the
data. There are three different architectures presented for the data mining system namely One-tire, Two-
tire and Three-tire architecture.

3. Generic system required to integrates as many learning algorithms as possible and decides the most
appropriate algorithm to use. CORBA (Common Object Request Broker Architecture) has features like:
o Integration of different applications coded in any programming language considerably easy.

e It allows reusability in a feasible way and finally it makes possible to build large and scalable
system.

e The data mining system architecture based on CORBA is given by Object Management Group has
all characteristics to accomplish a distributed and object oriented computation.
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4. A data-centric focus and automated methodologies makes data mining accessible to nonexperts.
The use of high-level interfaces can implement the automated methodologies that hide the data mining
concepts away from the users.

5. In data mining better results could be obtained if large data is available. It leads to the merging and
linking of local databases. A new data-mining architecture based on Internet technology addressed this
problem.

6. The context factor plays vital role in the success of data mining. The importance and meaning of
same data in the different context is different. A data in one context is very important may not be much
important in other context. A context-aware data-mining framework filters useful and interesting
context factors, and can produce accurate and precise prediction using those factors.

7. The domain specific applications are focused to use the domain specific data and data mining
algorithm that targeted for specific objective. The applications studied in this context are aimed to
generate the specific knowledge. In the different domains the data generating sources generate different
type of data. Data can be from a simple text, numbers to more complex audio-video data.

8. In the identification of foreign-accented French the audio files were used and the best 20 data
mining algorithms were applied the Logistic Regression model found the most robust algorithm than
other algorithm.

9. In language research and language engineering many time extra linguistic information is needed
about a text. A linguistic profile that contains large number of linguistic features can be generated from
text file automatically using data mining. This technique found quite effective for authorship
verification and recognition

10. The Internet contains a large number of online documents available thus required an automated text
and document classification systems that are capable of automatically organizing and classifying
documents. There are several different data mining methods for text classification, including statistical-
based algorithms, Bayesian classification, distance-based algorithms, knearest neighbors, decision tree-
based methods etc.[3][7]

CONCLUSION:

Most of the previous studies on data mining applications in various fields use the variety of data types
range from text to images and stores in variety of databases and data structures. The different methods
of data mining are used to extract the patterns and thus the knowledge from this variety databases.
Selection of data and methods for data mining is an important task in this process and needs the
knowledge of the domain. Several attempts have been made to design and develop the generic data
mining system but no system found completely generic. Thus, for every domain the domain expert’s
assistant is mandatory. The domain experts shall be guided by the system to effectively apply their
knowledge for the use of data mining systems to generate required knowledge.

The domain experts are required to determine the variety of data that should be collected in the specific
problem domain, selection of specific data for data mining, cleaning and transformation of data,
extracting patterns for knowledge generation and finally interpretation of the patterns and knowledge
generation.

Most of the domain specific data mining applications show accuracy above 90%. The generic data
mining applications are having the limitations. From the study of various data mining applications it is
observed that, no application called generic application is 100 % generic. The intelligent interfaces and
intelligent agents up to some extent make the application generic but have limitations. The domain
experts play important role in the different stages of data mining. The decisions at different stages are
influenced by the factors like domain and data details, aim of the data mining, and the context
parameters.
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Abstract —

The National Education Policy (NEP) 2020 marks a transformative shift in India's educational
landscape, aiming to establish a flexible and inclusive framework tailored for the 21st century. This review
evaluates the policy's profound impact on vocational education within the commerce sector, specifically
focusing on its capacity to bridge the skills gap and enhance graduate employability. By integrating
vocational training from the early stages and introducing a flexible multi-entry/multi-exit system, NEP
2020 promotes a holistic approach that balances theoretical knowledge with industry-relevant practical
skills. This evolution is evident in curriculum designs that now prioritize financial literacy,
entrepreneurship, digital marketing, and data analysis to meet modern industry demands. Furthermore, the
policy champions pedagogical innovations—transitioning toward student-centered, project-based learning
and technology integration—to nurture both technical expertise and essential soft skills. While the policy
holds significant potential to drive India’s economic development by aligning education with market needs,
the review also highlights critical implementation challenges, including teacher training, resource
allocation, and the necessity for robust industry-academia collaborations to realize the full vision of
vocational excellence in commerce.

Keywords: NEP 2020, Vocational Education, Skill Gap, Financial Literacy, Digital Marketing, Data
Analysis, Student-Centered Learning,.

I. INTRODUCTION

The NEP 2020 represents one of the most significant reforms in India’s post-independence
history, specifically designed to overhaul a traditional system into a dynamic, 21st-century model. At its
core, the policy seeks to dissolve the rigid boundaries between "academic" and "vocational" streams, a
distinction that has historically limited the career prospects of many students. In the context of Commerce
Education, this shift is particularly critical. As the global economy moves toward digitalization and
automation, the traditional commerce curriculum must evolve beyond basic accounting to include
Financial Literacy, Data Analytics, and Digital Marketing.

The NEP 2020 marks a revolutionary shift in India's educational paradigm, aiming to establish a
resilient, adaptable, and equitable framework suited for 21st-century demands. Representing the first
comprehensive reform in over three decades, this policy replaces the 1986 National Policy on Education
(NPE), which had remained largely unchanged since its 1992 revision. Developed through a wide-reaching
consultative process involving the Dr. K. Kasturirangan Committee, industry bodies like FICCI and ClII,
and various academic stakeholders, NEP 2020 is designed to empower students with the competencies
needed for a fast-paced global economy. It prioritizes the development of analytical thinking, creativity,
and problem-solving, ensuring that high-standard education is accessible to all, regardless of
socioeconomic background. A cornerstone of this reform is its commitment to vocational education,
particularly within the commerce stream. By embedding real-world experience in fields like finance,
accounting, and entrepreneurship through structured internships and apprenticeships, the policy seeks to
produce a workforce that is immediately ready to meet the professional requirements of India's modern
industrial landscape.

II Research Objectives

This study conducts a rigorous evaluation of the National Education Policy (NEP) 2020 and
its impact on vocational education within the commerce sector. The research is structured around four
pivotal objectives:
To analyze NEP 2020 shifts curriculum design from traditional theory to practical, skills-based training by
evaluating the effectiveness of integrated hands-on experience in enhancing student readiness.
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2. To study assesses the policy's influence on graduate job prospects by exploring how aligning education
with industry standards improves job preparedness and facilitates a seamless transition into the
professional workforce.

III. Research Methodology

This study adopts a qualitative research design, utilizing both descriptive, analytical review
methods& case study to evaluate the transformative role of the National Education Policy (NEP) 2020 in
the context of vocational education within the commerce sector.

The Descriptive Approach: Mapping the Framework

The descriptive component of this research serves as the structural bedrock. It involves a
meticulous documentation of the National Education Policy (NEP) 2020 to ensure that the study is
grounded in official legislative intent.

Focus on Systemic Evolution:The study delineates the transition from the traditional 10+2 model to a
developmental-stage-centric hierarchy defined by the 5+3+3+4 framework. Within the context of
commerce education, this restructuring is pivotal; it establishes "Foundational" and "Preparatory" phases
designed to cultivate cognitive adaptability and analytical thinking well in advance of a student’s formal
specialization in the commerce stream

Early Vocationalization (Class 6 and beyond): A core descriptive task is detailing the mandate for
vocational exposure starting in middle school. This includes the "10-day bagless period" where students
intern with local professionals. In the context of commerce, this might involve shadowing a local trader, a
bank teller, or a small-scale entrepreneur, effectively de-stigmatizing labor-oriented roles and fostering a
"business-first" mindset early in life.

The Analytical Approach: Evaluating the Commerce Impact

The analytical phase is the "intellectual engine" of the research. It moves beyond the text of the
policy to interrogate its practical application within the commerce stream. This approach focuses on the
alignment, pedagogy, and economic viability of the reforms:

Pedagogical Shift from Rote to Reality:

Here, the research analyzes the "how" of teaching. It moves from describing a "student-centered
approach” to analyzing its impact on critical thinking and problem-solving. In commerce, this means
analyzing the transition from memorizing the "Companies Act" to simulating a "Boardroom Conflict" or
"Startup Valuation" through Project-Based Learning (PBL).

The Multi-Entry/Multi-Exit (MEME) Analysis:

This part of the research analyzes the socio-economic implications of the exit options. It
questions whether a "Certificate in Commerce" after one year truly provides enough employability for a
student who drops out due to financial constraints. By analyzing the Academic Bank of Credits (ABC), the
study evaluates if this system will successfully reduce the "dropout-to-unemployment" pipeline by
providing tangible, skill-based exit points that are recognized by the industry.

Case Study —A Comparative Evaluation of Indian Vocational Pedagogy: The Pre- and Post-NEP
2020 Landscape

The NEP 2020 has revolutionized Indian education by embedding vocational training into the
mainstream curriculum to bridge the national workforce's skill gap.By aligning academic goals with
current market needs, especially in the commerce sector, the policy equips students with the practical
expertise demanded by modern employers. This study examines the shift from pre-NEP models to the
current framework, featuring case studies of institutions that faced significant implementation challenges.
It further highlights the strategic success factors that enabled other institutions to effectively adopt these
reforms and significantly boost student employability.

Indian Vocational Pedagogy before NEP 2020-

Before the implementation of NEP 2020, vocational education in India functioned as a separate
entity from the traditional school system, primarily focusing on narrow technical fields like engineering,
healthcare, and manual trades such as carpentry or plumbing. This siloed approach led to a significant lack
of integration with formal academic pathways and a notable absence of skill-based training within the
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commerce sector. The system faced immense hurdles, including a disconnect between curricula and actual
industry needs, which resulted in graduates who were often ill-equipped for the modern workforce.

Indian Vocational Pedagogy after NEP 2020 —

The NEP 2020 has established a robust framework for revolutionary shifts in educational
content and instruction, aiming to completely reshape India's vocational landscape. A pivotal development
is the introduction of skill-based subjects as early as Class 6, making practical training a fundamental
component of the primary learning process. By fostering deep connections between schools and the
corporate world, the policy guarantees that vocational training stays aligned with current market trends
through active cooperation with industry leaders. Additionally, the curriculum now features modern,
experiential courses designed for high-growth sectors, moving the focus away from memorization and
toward tangible, hands-on mastery. Lastly, the flexible system of multiple entry and exit points empowers
students to customize their academic and professional journeys according to their individual needs and
timing.

Success Stories Post-NEP 2020—

The transformation of the Commerce stream under NEP 2020 has shifted the focus from static
accounting to a dynamic, skill-based ecosystem.
1. Multidisciplinary Academic Flexibility

The removal of rigid silos between Arts, Science, and Commerce has allowed students to
customize their degrees to match the modern economy. A Commerce student can now major in
Accountancy while taking a Minor in Data Science or Applied Psychology, creating "FinTech-ready"
graduates who understand both market behavior and data analytics. This flexibility has led to a surge in
cross-disciplinary research and higher employability in hybrid roles that didn't exist a decade ago.

2. Multiple Entry and Exit Options

The introduction of the Four-Year Undergraduate Programme (FYUP) paired with the
Academic Bank of Credits (ABC) has significantly reduced dropout rates. Students who face financial or
personal hurdles can now exit after one year with a Certificate or two years with a Diploma in Vocational
Studies, such as "Basic Accounting" or "GST Filing." This allows them to enter the workforce as semi-
professionals and return later to complete their full Degree without losing their previous academic
progress.

3. Vocational Integration and Internships

NEP 2020 has successfully bridged the "industry-academia gap" by making internships and
practical projects mandatory for credit. Commerce departments have moved away from purely theoretical
exams toward stock market simulations, digital auditing workshops, and real-world Tally certifications.
This "hands-on" approach has resulted in a documented 15-20% increase in campus placement rates, as
graduates now possess functional skills required by the corporate sector on day one.

4. Promotion of Student Entrepreneurship

By integrating Entrepreneurship as a core credit-earning subject, Commerce colleges are
evolving from degree-awarding institutions into startup incubators. Students are encouraged to launch
micro-ventures and e-commerce platforms as part of their curriculum, shifting the mindset from "job
seeker" to "job creator." This has been particularly successful in Tier-2 and Tier-3 cities, where local
commerce students are applying modern business models to traditional Indian crafts and trade practices.
Obstacles and Opportunities—

While NEP 2020 has advanced vocational training, significant hurdles remain before its vision
is fully realized. A primary bottleneck is teacher readiness, as it is difficult to ensure that educators possess
the specific industry expertise and practical skills required to deliver these specialized courses effectively.
Furthermore, a deep-seated social stigma continues to push parents and students away from vocational
tracks, viewing them as inferior to traditional academic routes. This cultural bias remains a major barrier,
hindering the widespread adoption and ultimate success of these alternative career pathways.

IV. CHALLENGES AND BARRIERS IN IMPLEMENTING NEP 2020

Realizing the vision of NEP 2020 for vocational education requires navigating a complex
landscape of structural, pedagogical, and sociocultural hurdles. At the foundational level, rural areas
suffer from significant infrastructure deficits and a lack of modern digital tools, while a critical shortage of
industry-trained faculty hampers the integration of experiential learning. This gap is further widened by
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fragmented ties between educational institutions and the corporate world, leading to a persistent skills
mismatch and a lack of structured internships. Beyond these physical barriers, the policy faces systemic
challenges inherent in India’s decentralized framework, where uneven funding and inconsistent state-
level execution create a fragmented educational landscape. These financial constraints are compounded
by a deep-seated social bias that continues to frame vocational training as "inferior" to traditional
academic degrees. Ultimately, overcoming these interrelated obstacles—from resource shortages to
cultural stigma—demands a unified strategy that prioritizes teacher upskilling, robust industry
partnerships, and a massive awareness campaign to restore the prestige and utility of vocational career
paths.

V. CONCLUSION AND RECOMMENDATIONS

Summary - The National Education Policy (NEP) 2020 has significantly reshaped Indian
schooling by prioritizing vocational training within the commerce stream. Assessing its implementation
reveals a complex shift in the academic landscape, highlighting both promising benefits and notable
obstacles. Ultimately, while the policy fosters practical skill development, its real-world impact remains a
blend of successful advancements and persistent challenges.

Advantages / Merits —

The primary merit of NEP 2020 for commerce vocational education lies in its holistic strategy
that blends professional training with core academics to produce versatile, industry-ready graduates. By
dissolving rigid disciplinary silos, the policy ensures students gain the flexibility to thrive in high-demand
sectors like finance, digital marketing, and data analytics. This modernization is further bolstered by the
integration of technology and the National Skills Qualifications Framework (NSQF), which validates
vocational paths and removes geographical barriers to learning. Through mandatory internships and robust
industry alliances, the framework effectively bridges the gap between classrooms and corporations.
Ultimately, this comprehensive approach de-stigmatizes vocational studies and equips the workforce with
the practical expertise required to meet the evolving demands of the global economy.

Drawbacks / Shortcomings —

Despite its ambitious vision, NEP 2020 faces significant structural impediments, particularly in
rural areas where inadequate infrastructure and a lack of standardized clarity restrict access to high-
quality commerce vocational training. A critical shortage of educators possessing both academic depth
and practical industry experience further compromises instructional quality, directly hindering student
readiness for the modern workforce. Moreover, the slow maturation of industry-academic alliances and a
persistent digital divide create a disconnect between the curriculum and actual market demands. These
misalignments threaten the overall equity of the framework, leaving marginalized communities
effectively barred from the specialized training the policy intends to provide.

VII. Recommendation —

To effectively implement vocational education in commerce under NEP 2020, a comprehensive
strategy is required that synchronizes teacher development, industry integration, digital accessibility, and
quality control. At its core, this involves modernizing teacher training through consistent up skilling and
direct industry mentorship, potentially even through short-term corporate placements that help Educators
Bridge the gap between classroom theory and practical application. This academic foundation must be
reinforced by formal partnerships with the business sector, where industry-led advisory boards co-create
curricula and expand structured internship opportunities to ensure students graduate with market-ready
skills. Simultaneously, the digital divide must be addressed by investing in robust infrastructure and a
blended learning model-—combining virtual resources with traditional instruction—to reach learners in
underserved areas. By establishing uniform national standards for quality assurance and fostering
inclusivity through targeted financial aid and outreach, the system can ensure that high-quality, relevant
vocational training is accessible to every student regardless of their background.

VIII. Prospects for the Future

Under the NEP 2020 framework, vocational education in commerce is poised for a
transformative future where practical, employable skills become as valued as traditional academic
credentials. However, true success will require a commitment to continuous innovation and institutional
agility to keep pace with the rapid advancements in artificial intelligence and automation. By fostering
deep industry collaborations and integrating cutting-edge technology, commerce education can equip
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students with the technical expertise and global perspective—including cross-cultural competency and
international exposure—needed to thrive in a competitive, interconnected market. Ultimately, while NEP
2020 provides the blueprint for this revolution, its real-world impact depends on successfully addressing
current implementation gaps through a dedicated focus on teacher excellence, digital integration, and
inclusive access for all learners.
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Abstract

Data mining techniques are used for a variety of applications. In healthcare industry, data mining
plays an important role in predicting diseases. For detecting a disease number of tests should be required
from the
patient. But using data mining technique the number of tests can be reduced. This reduced test plays an
important role in time and performance. This paper analyzes data mining techniques which can be used for
predicting different types of diseases. This paper reviewed the research papers which mainly concentrate
on predicting heart disease, Diabetes and Breast cancer etc. Keywords: Data Mining, Classification, Naive
Bayes, J48, Decision tree.
Abstract:Data mining techniques are widely applied across various fields, including healthcare, where
they play a crucial role in disease prediction. Traditionally, diagnosing a disease requires numerous tests
for a patient, but data mining can help reduce the number of necessary tests. This reduction is
significant for saving time and improving performance. This paper analyzes different data mining
techniques used to predict various diseases. It reviews research focused primarily on predicting heart
disease, diabetes, and breast cancer, among others.
Keywords: Data Mining, Classification,ZeroR, Linear Regression
Keywords: Data Mining, Classification,ZeroR, Linear Regression.

L.INTRODUCTION

In recent times, data mining has been obtained a great attention in the knowledge and information
industry due to the vast availability of large amounts of data and the forthcoming need for converting
such data into meaningful information and knowledge. The data mining technology is one
comprehensive application of

technology item relying on the database technology, statistical analysis, artificial intelligence, and it has
shown great commercial value and gradually to other profession penetration in the retail, insurance,
telecommunication, power industries use [1].

The major components of the architecture for a typical data mining system are shown in Fig 1 [2].

Good system architecture will make possible the data mining system to make best use of the software
environment. It achieves data mining tasks in an effective and proper way to exchange information with
other systems which is adaptable to users with diverse requirements and change with time.

Databasce or
Diata Warehouse Server

,,,,, 7 RS

| Data cleaning, integration and selection I

Figl: A Typical Architecture of Data Mining System
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DIFFERENT DISEASES PREDICTED:
Coronary Artery Disease (CAD)
CAD is the most common heart problem. With CAD, you may get blockages in your coronary
arteries -- the vessels that supply blood to your heart. That can lead to a decrease in the flow of
blood to your heart muscle, keeping it from getting the oxygen it needs.[5] The disease usually
starts as a result of atherosclerosis, a condition sometimes called hardening of the
arteries.Coronary heart disease can give you pain in your chest, called angina, or lead to a heart
attack.Some things that may put you at a higher risk of coronary artery disease are:
Age (For men, the risk of heart disease goes up after age 55; for women, the risk rises
sharply after menopause.)

b. Being inactive

¢. Having diabetes or metabolic syndrome

d. Family history of coronary heart disease

e. Genetics

f.  High blood pressure

g. High levels of LDL “bad” cholesterol or low levels of HDL “good” cholesterol
h. Obesity

i.  Smoking

j.  Stress

The above specified parameters are included in the dataset for predicting CAD.
Heart Arrhythmias

When you have an arrhythmia, your heart has an irregular beating pattern. Serious
arrhythmias often develop from other heart problems but may also happen on their own. In the
dataset, the heart beating parameters are used for predicting heart arrhythmias.[5]

Heart Failure

With heart failure, your heart doesn’t pump blood as well as it should to meet your
body’s needs. It is usually caused by coronary artery disease, but it can also happen because you
have thyroid disease, high blood pressure, heart muscle disease (cardiomyopathy),[6]or certain
other conditions. The parameters indicating thyroid, and blood pressure are used to predict the
chances of heart failure.

Heart Valve Disease

Your heart has four valves that open and close to direct blood flow between your heart's
four chambers, the lungs, and blood vessels. An abnormality could make it hard for a valve to
open and close the right way. When that happens, your blood flow could be blocked or blood
can leak. Your valve may not open and close right.[7]

The causes of heart valve problems include infections such as rheumatic fever,
congenital heart disease, high blood pressure, coronary artery disease, or as a result of a heart
attack.

The parameters blood pressure, rheumatic fever, congenital heart disease and CAD are used
in the dataset to predict heart valve disease. Diseases of the heart valves include:

a. Endocarditis: This is an infection that's usually caused by bacteria, which may enter the
blood and take root in your heart during illness, after surgery, or after using intravenous
drugs. It often happens if you already have valve problems. Antibiotics can usually cure it,
but the disease is life threatening without treatment.If your heart valves are seriously
damaged as a result of endocarditis, you may need valve replacement surgery.

b. Rheumatic heart disease: This condition develops when your heart muscle and valves are
damaged by rheumatic fever, which is linked to strep throat and scarlet fever.Rheumatic
heart disease was more common earlier in the 20"century. But doctors are now able to
prevent it by using antibiotics to treat the diseases that lead to it. If you do get it, the
symptoms usually show up many years after the infection.

Pericardial Disease:

Any disease of the pericardium, the sac that surrounds your heart, is called a pericardial
disease. One of the more common diseases is pericarditis or inflammation of the
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pericardium.It’s usually caused by an infection with a virus, inflammatory diseases such as
lupus or rheumatoid arthritis, or injury to your pericardium. Pericarditis often follows open
heart surgery. To predict the pericarditis lupus, and injury parameters are used in the dataset.[8]
Cardiomyopathy(HeartMuscleDisease):

Cardiomyopathy is a disease of your heart muscle, or myocardium. It gets stretched,
thickened, or stiff. Your heart may get too weak to pump well.There are many possible causes
of the disease, including genetic heart conditions, reactions to certain drugs or toxins (such as
alcohol), and infections from a virus. Sometimes, chemotherapy causes cardiomyopathy. Many
times, doctors can't find the exact cause. The genetic heart condition, alcohol consumption, and
virus infection are taken as parameter to predict cardiomyopathy.[9]

Congenital Heart Disease:

Congenital heart disease happens when something goes wrong while the heart is
forming in a baby that’s still in the womb. The heart abnormality sometimes leads to problems
right after birth, but other times there aren’t any symptoms until you become an adult.Septal
abnormalities are among the most common congenital heart problems. These are holes in the
wall that separates the left and right sides of your heart. You can get a procedure to patch the
hole.Another type of abnormality is called pulmonary stenosis. A narrow valve causes a
decrease in the flow of blood to your lungs.[10] A procedure or surgery can open or replace the
valve.In some babies, a small blood vessel known as the ductusarteriosus doesn’t close up at
birth as it should. When this happens, some blood leaks back into the pulmonary artery, which
puts strain on your heart. Doctors can treat this with surgery or a procedure or sometimes with
medication. This disease is not considered in this research work.

DATA MINING TECHNIQUES:
e ZeroR

ZeroR is the simplest classification method which relies on the target and ignores
allpredictors. ZeroR classifier simply predicts the majority category (class). Although there isno
predictability power in ZeroR, it is useful for determining a baseline performance as
abenchmark for other classification methods.[11]

e Linear Regression

Regression, used primarily as a form of planning and modeling, is used to identify the
likelihood of a certain variable, given the presence of other variables.[11]

For example, you could use it to project a certain price, based on other factors like
availability, consumer demand, and competition. More specifically, regression’s main focus is
to help you uncover the exact relationship between two (or more) variables in a given data set.

e  Multilayer Perceptron

This was proved almost a decade later by Minsky and Papert, in 1969[5] and highlights
the fact that Perceptron, with only one neuron, can’t be applied to non-linear data.The
Multilayer Perceptron was developed to tackle this limitation. It is a neural network where
the mapping between inputs and output is non-linear.[12]

A Multilayer Perceptron has inputand output layers, and one or more hidden layers
withmany neurons stacked together. And while in the Perceptron the neuron must have
anactivation function that imposes a threshold, like ReLU or sigmoid, neurons in a
MultilayerPerceptron can use any arbitrary activation function.

e Random Forest
Random forest is a Supervised Machine Learning Algorithm that is used widely
inClassification and Regression problems. It builds decision trees on different samples
andtakes their majority vote for classification and average in case of regression.One of the
most important features of the Random Forest Algorithm is that it can handle thedata set
containing continuous variables as in the case of regression and categorical variablesas in
the case of classification. It performs better results for classification problems.[13]
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III.

e SimpleKMeans
Kmeans algorithm is an iterative algorithm that tries to partition the dataset into Kpre-
defineddistinct non-overlapping subgroups (clusters) where each data point belongs to only
onegroup. It tries to make the intra-cluster data points as similar as possible while also
keepingthe clusters as different (far) as possible. It assigns data points to a cluster such that
the sumof the squared distance between the data points and the cluster’s centroid
(arithmetic mean ofall the data points that belong to that cluster) is at the minimum. The
less variation we havewithin clusters, the more homogeneous (similar) the data points are
within the same cluster.[13]
e FarthestFirst
Farthest First is a Variant of K means that places each cluster centre in turn at the
pointfurthest from the existing cluster centres.Thispoint must lie within the data area. This
greatlyspeed up the clustering in most cases since less reassignment andadjustment is
needed. [14]
e Hierarchical clustering
Hierarchical clustering refers to an unsupervised learning procedure that determines
successive clusters based on previously defined clusters. It works via grouping data into a
tree of clusters. Hierarchical clustering states by treating each data points as an individual
cluster. The endpoint refers to a different set of clusters, where each cluster is different from
the other cluster, and the objects within each cluster are the same as one another.[15]
EXPERIMENTAL RESULTS:

In this study, the accuracy of seven data mining techniques is compared. The goal is to
have high accuracy, besides high precision and recall metrics. Although these metrics are used
more often in the end of informationretrieval,herel have considered them as they arerelated
tothe otherexisting metricssuch as specificity and sensitivity. These metrics can be derived
from the confusion matrix and can be easily converted to true-positive (TP) and false-positive
(FP) metrics.

Approaches | Accuracy | Computational

Efficiency
Farthest 56.74% 0.02 seconds
First
K Means 84% 0.08 seconds

Hierarchical | 86.34% 0.62 seconds

Clustering

Random 89.14% 1.96 seconds
Forest

Linear 90.10% 0.94 seconds
Regression

Multilayer 91.60% 3.06 seconds
Perceptron

ZeroR 93.72% 0.23 seconds
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I CONCLUSION:

In this study two differentdata mining classificationtechniques wasused forthe prediction of
variousdiseases and their performance was compared in ordertoevaluate the best classifier. Here the
accuracy of Farthest First Algorithm is 56.74%, KMeans has accuracy of 84%, Hierarchical Clustering
has accuracy of 86.34%, Random Forest has accuracy of 89.14%, Linear Regression has accuracy of
90.10%, Multiple Regression has accuracy of 91.60% and ZeroR has the highest accuracy as 93.72%.
So from the result it is observed that the ZeroR has the heighest accuracy amongthesevevn approaches.
An important challenge indata mining and machine learning areas is to build precise and
computationallyefficient classifiers for Medicalapplications.
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Abstract

Government schools are a crucial component in providing accessible, reasonably priced
education to a wide range of social groups. What important stakeholders, especially parents and
teachers, see these institutions' efficiency has a big impact on how effective they are. The
purpose of this study is to examine how teachers and parents see the academic and operational
effectiveness of Amravati City's government schools.
The study uses both primary and secondary data and employs a descriptive survey design. A
structured questionnaire was used to gather primary data from parents and teachers connected
to Amravati City's government schools. Academic journals, government publications, U-DISE
studies, and educational policy documents were the sources of secondary data. A number of
factors, such as school infrastructure, the quality of the teaching staff, administrative efficacy,
teaching-learning approaches, student involvement, and overall academic results, are taken into
consideration when analysing perceived efficiency.
The findings show that government schools are seen favourably for encouraging inclusive
education and offering basic facilities, but stakeholders point up problems with effective
resource use, instructional strategies, teacher workload, and family involvement. Teachers' and
parents' differing perspectives point to a disconnect between stakeholder expectations and
institutional functioning.
The study comes to the conclusion that better resource management, increased parent-school
connection, regular professional development for teachers, and improvements in school
administration can all have a beneficial impact on how effective government schools are
perceived. For legislators, school administrators, and educational planners committed to raising
the standard of instruction in public schools, the results provide insightful information.
Keywords: Perceived Efficiency, Government Schools, Teachers’ Perception, Parents’
Perception, Operational Efficiency, Academic Efficiency, Amravati City.

1. Introduction

1.1 Government School Education System

The government school education system forms the backbone of the public education
framework in India and plays a vital role in providing free, equitable, and accessible education
to all children, especially those from economically weaker and socially disadvantaged sections.
This system is administered and funded by central, state, and local authorities and operates
under national education policies and constitutional guidelines. It follows a structured and
sequential pattern from pre-primary to higher secondary education, ensuring continuous
academic and overall development of students. Government schools focus on building
foundational literacy and numeracy at the primary level, developing conceptual understanding
at the upper primary stage, preparing students for board examinations at the secondary level,
and offering subject specialization at the higher secondary level. In addition, government
schools implement various welfare schemes such as mid-day meals, free textbooks, uniforms,
scholarships, and digital learning initiatives to improve enrolment, attendance, and retention.
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Although significant improvements have been made in access and infrastructure, challenges
such as limited resources, uneven quality of facilities, administrative inefficiencies, and
variations in learning outcomes continue to affect the overall efficiency and performance of the
government school education system.

1.2 Efficiency of Government Schools

Efficiency of government schools refers to how effectively these schools utilize available
resources such as teachers, infrastructure, time, and financial support to achieve desired
educational outcomes. It reflects the ability of government schools to provide quality
education, ensure regular student attendance, reduce dropout rates, and improve academic
performance with limited public resources. Government school efficiency can be understood
through two major dimensions: operational efficiency and academic efficiency. Operational
efficiency includes effective management of school infrastructure, proper utilization of funds,
timely availability of learning materials, and smooth administrative functioning. Academic
efficiency focuses on the quality of teaching—learning processes, curriculum implementation,
student learning outcomes, and overall academic achievement. An efficient government school
is one that successfully balances both operational and academic aspects, ensuring maximum
educational benefits for students while minimizing wastage of resources. However, government
schools often face challenges such as inadequate facilities, teacher shortages, administrative
delays, and unequal learning outcomes, which impact their overall efficiency and performance.

1.3 Teachers’ Perceptions on the Efficiency of Government Schools

Teachers’ perceptions on the efficiency of government schools are an important indicator of
how effectively these institutions’ function, as teachers are directly involved in classroom
teaching, school administration, and student development. Their perceptions reflect the real
working conditions of schools and provide practical insights into both operational and
academic efficiency. Teachers generally evaluate operational efficiency based on the
availability of infrastructure, teaching materials, proper utilization of time, and smooth
administrative processes. Adequate classrooms, sanitation facilities, learning resources, and
timely support from authorities contribute to positive perceptions, while poor facilities, delays
in resource distribution, and excessive non-teaching workload create dissatisfaction. Teachers
also assess academic efficiency through students’ learning outcomes, classroom engagement,
syllabus completion, and overall academic performance. Effective teaching methods,
supportive leadership, and regular professional training enhance teachers’ confidence in the
school system, whereas lack of training opportunities and weak implementation of educational
policies negatively affect their views. Therefore, teachers’ perceptions provide a realistic and
meaningful understanding of government school efficiency and highlight key areas that require
improvement for better educational outcomes.

1.4 Parents Perceptions on the Efficiency of Government Schools

Parents’ perceptions on the efficiency of government schools are a significant factor in
evaluating the overall performance of the public education system, as parents are primary
stakeholders who closely observe the progress and development of their children. Parents
generally assess the efficiency of government schools based on the quality of teaching, student
learning outcomes, school infrastructure, discipline, safety, and the effectiveness of welfare
schemes. They form positive perceptions when schools provide a supportive learning
environment, maintain proper classroom discipline, ensure regular teacher attendance, and
show improvement in students’ academic performance. Parents also value facilities such as
clean classrooms, drinking water, toilets, and safe school surroundings, as these directly affect
their children’s well-being. In addition, government welfare schemes like mid-day meals, free
textbooks, uniforms, and scholarships strongly influence parents’ opinions, especially among
economically weaker families, as these reduce financial burden and support regular attendance.
However, poor infrastructure, weak academic results, lack of communication with school
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management, and irregular monitoring may lead to negative perceptions. Thus, parents’
perceptions provide valuable insights into the real efficiency of government schools and
highlight areas that need improvement to strengthen trust and educational quality.

2. Literature Review

Bennett (1996) investigated stakeholders’ perceptions of class size in primary schools,
focusing on headteachers, teachers, governors, and parents in Britain. The study found that
increasing class sizes were widely perceived to negatively affect teaching quality, classroom
management, and individual student attention, despite government claims that class size has no
significant impact on learning outcomes. The findings highlight the gap between policy
decisions and school-level realities, emphasizing class size as an important factor in
educational effectiveness.

Sharma et al. (2017) Research by Sharma et al. highlighted the inadequate infrastructure in
many government schools, including lack of proper classrooms, libraries, and sanitation
facilities. The study emphasized the need for investments to improve the physical environment
for effective learning.

Aggarwal and Singh (2018) Examined the factors influencing parental choice between
government and private schools. The study highlighted perceptions of better academic quality
and English-medium instruction as major reasons for the preference toward private schools.
Maruthavanan (2020) Maruthavanan's study sheds light on the awareness level of teachers
regarding the National Education Policy (NEP) of 2019, revealing that it's generally not above
average. The researcher's observation of significant differences in awareness among school
teachers based on gender, community, years of service, and family type suggests that various
factors influence educators' knowledge of the NEP 2019. It was also found out that Female
teachers’ exhibit higher rates of unawareness compared to male teachers’ highlights a specific
gender disparity in knowledge about the NEP 2019.

Nipper (2022) briefly highlights that online mindfulness training can positively influence
teachers’ awareness, reduce stress, and improve self-efficacy. Conducted in a public-school
setting, the study shows that mindfulness practices support teachers’ well-being and may help
address stress and burnout, thereby contributing to a healthier and more effective teaching
environment.

Sharma, Malik, & Nagy (2022) According to another study, enrolment of a considerable
number of students with disabilities have increased due to different initiatives in the existing
legislations and policies. The study also talked about the impact of various socio-economic
parameters upon the existing perception of teachers about inclusion of differently abled
students in schools and other academic institutions.

3. Research Methodology

3.1 Research Design

The study will adopt a descriptive research design, as it aims to describe and analyse the
perceptions of teachers and parents regarding the efficiency of government schools in Amravati
City. Elements of exploratory research will also be included to identify factors contributing to
perceived efficiency and areas needing improvement.

The study will also follow a cross-sectional research design, where data will be collected at a
single point in time from selected teachers and parents within Amravati City. Although the data
collection itself will occur at one point in time, the overall time horizon for completing the
study including planning, data collection, analysis, and reporting will be one year.

3.2 Research Objectives

1. To identify and describe the perceptions of teachers and parents regarding the overall
efficiency of government schools in Amravati City.

2. To analyse the relationship between school infrastructure quality and the perceived
efficiency of government schools.
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3. To examine and evaluate how administrative support and school management practices
influence teachers’ perception of school efficiency.

4. To propose and recommend key improvement areas suggested by teachers and parents to
enhance the efficiency of government schools in Amravati City.

3.3 Sampling Techniques

The study used purposive sampling to select government schools in Amravati City based on
accessibility and willingness to participate, ensuring the research focuses on the intended
setting. Within these schools, simple random sampling was applied to select teachers and
parents, providing a fair and unbiased representation of their opinions.

The study will include 100 respondents (30 teachers and 70 parents) to capture key stakeholder
perceptions. This sample is sufficient for meaningful analysis and feasible within research
constraints (Kothari, 2004)

3.4 Data Collection Method

A structured questionnaire will be used for both teachers and parents to collect quantitative data
on their perceptions. The questionnaire will include Likert scale items, multiple-choice
questions, and a few open-ended questions for suggestions. If interviews are included, a semi-
structured interview schedule will be used.

Secondary data will be collected from reliable sources to support the analysis and provide
background information, including research journals and academic articles related to
government school efficiency, government reports such as U-DISE reports and education
department publications, websites such as education portals, official government websites,
news articles, and previous studies available online, as well as books and reference material on
educational policy, school management, and quality of education.

3.5 Data Analysis

A survey method will be used to gather quantitative data from teachers and parents. In addition,
brief informal interviews may be conducted (optional) to gain deeper insights into specific
issues highlighted through the survey responses.

3.6 Scope of the study

Provides insights into teachers’ and parents’ perceptions of government school efficiency,
including teaching quality, learning outcomes, facilities, discipline, and overall functioning.
Helps identify gaps between expectations and actual school performance, guiding
improvements in education delivery. Supports policy and administrative decision-making for
better resource allocation, infrastructure development, and classroom management.

Particulars Frequency Percentage
Under25 | 3 10%
25-35 9 30%
36-45 12 40%
Age 46-55 5 16.66%
55 & |1 3.33%
above
Male 12 40%
Gender Female | 18 60%
Less than | 8 26.66%
5 years
5-10 12 40%
years
Teaching 11-20 5 16.66%
Experience years
21-30 3 10%
years
More 2 6.66%
than 30
years
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4.1 Demographic Analysis of Teachers

The data collected from 30 teachers shows that the majority belong to the 3645 years age
group (40%), followed by 25-35 years (30%). In terms of gender, female teachers constitute
60%, while male teachers account for 40%. Regarding teaching experience, most teachers have

5-10 years of experience (40%), followed by less than 5 years (26.66%).

Overall, the

respondents mainly consist of female teachers aged 3645 with moderate teaching experience,

providing useful insights for the study.
4.2 Demographic Analysis of Parents

Particulars Frequen | Percenta
cy ge

Under 0 0
25
25-35 13 18.57%

Age 36-45 21 30%
46-55 24 34.28%
55 & |12 17.14%
above

Gender Male 45 64.28%
Female |25 35.71%
Primary | 16 22.85%
(Std. -
V)

Class of | Upper 19 27.14%

Your primary

Child (Std. V-

Studying | VII)

in Seconda | 27 38.57%

Governm | ry (Std.

ent VIII-X)

School Higher |8 11.42%
seconda
ry (Std.
XI-XII)

139 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :

. 5 2278-9308
<=2 Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D 1;(1))21"21

The data collected from 70 parents shows that most respondents belong to the 46-55 years age group
(34.28%), followed by 3645 years (30%). In terms of gender, 64.28% are male and 35.71% are female.
Regarding their children’s education, most parents have children studying at the secondary level (Std. VIII-
X) with 38.57%, followed by upper primary (27.14%). Overall, the respondents are mainly middle-aged
parents whose children study in government schools, providing relevant insights for the study.

4.3 Teachers Perception

The responses indicate that a majority of teachers
perceive govemment schools as efﬁciem, with 33.33% | Teachers' Perception of Efficiency of Government Schools (n=30)
rating them as efficient and 20% as very efficient. About very Inefficient

23.33% of teachers remain neutral, suggesting mixed very Efficient
experiences regarding school performance. However,
16.67% consider the schools inefficient and 6.67% very
inefficient. Overall, the findings suggest that most
teachers hold a positive perception of the efficiency of
government schools, although some concerns about
performance still exist.

4.4 Parents Perception

Inefficient

. Neutral
Efficient

The
Parents' Perception of Efficiency of Government Schools (n=70}) data
show
s that 25.71% of parents are satisfied and 17.14% are very
satisfied with the efficiency of government schools,
indicating a generally positive perception among many
parents. At the same time, 22.85% remain neutral,
reflecting moderate or uncertain opinions about school
performance. On the other hand, 20% of parents are
dissatisfied and 14.28% are very dissatisfied, suggesting
that a significant portion of parents feel improvements are
needed. Overall, the results reveal mixed perceptions
among parents regarding the efficiency of government
schools in Amravati City.

wvery Dissarisfied

very Satisfied with Efficiency

Dissatisfied

Satisfied

Neutral

5. Conclusion

In conclusion, government schools play an essential role in providing affordable and accessible education, especially for
children from economically weaker sections of society. The present study examined the perceived efficiency of
government schools in Amravati City from the perspectives of teachers and parents, who are the primary stakeholders
in the education system. The findings indicate that while government schools provide important support such as free
education, textbooks, uniforms, and mid-day meals, several challenges still affect their overall efficiency. Issues related
to infrastructure, teaching quality, administrative support, and communication between teachers and parents influence
how these schools are perceived. Understanding the views of both teachers and parents helps highlight the strengths and
weaknesses of the existing system. Addressing these challenges through improved infrastructure, better teacher support,
effective management, and stronger parental involvement can significantly enhance the performance of government
schools. Therefore, continuous evaluation and stakeholder participation are necessary to ensure that government schools
deliver quality education and meet the expectations of the community.

6. Suggestion

Based on the findings of the study, several measures can be suggested to improve the perceived efficiency of
government schools in Amravati City. First, greater attention should be given to improving school infrastructure,
including classrooms, sanitation facilities, learning materials, and digital resources, as these factors directly influence
student learning and attendance. Second, teacher support and professional development programs should be
strengthened to enhance teaching quality and motivation. Regular training workshops, reduced administrative burden,
and better access to teaching resources can help teachers perform their duties more effectively. Third, there should be
stronger communication and collaboration between teachers and parents, which can improve trust and ensure that
students receive proper academic and emotional support both at school and at home. Additionally, school authorities
and policymakers should focus on efficient administrative practices and monitoring systems to ensure proper
implementation of educational policies. Encouraging community participation and parental involvement in school
activities can also contribute to improving the overall functioning and accountability of government schools.
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Abstract

In recent years, the consumption of ice-cream and frozen desserts has increased significantly due to changing
lifestyles, rising disposable income, and growing brand awareness among consumers. Ice-cream is no longer
considered a seasonal product but is consumed throughout the year by people of all age groups. Consumers’
preferences toward ice-cream and frozen dessert brands are influenced by various factors such as taste, price,
quality, brand image, packaging, availability, and promotional activities.The present study aims to analyze the
factors influencing consumer preference toward ice-cream and frozen dessert brands in Amravati city. The study
also attempts to understand consumer buying behavior, brand loyalty, and satisfaction levels. The findings of the
research will be useful for marketers and manufacturers to design effective marketing strategies and improve
customer satisfaction.

Keywords: Ice-Cream, Frozen Desserts, Consumer Preference, Brand Image, Buying Behavior.

1. Introduction

Ice-cream and frozen desserts are among the most widely consumed dairy-based products across all age groups,
ranging from children to senior citizens. Traditionally considered a seasonal treat, ice-cream has now evolved into
a year-round indulgence due to advancements in cold storage facilities, improved distribution networks, and
changing consumer lifestyles. The growing influence of western culture, increasing disposable income, and
exposure to aggressive advertising have further contributed to the rising popularity of ice-cream and frozen dessert
products. With the entry of several national and international brands, along with strong regional players, the ice-
cream market has become highly competitive and dynamic.

Consumers today are presented with a vast range of options in terms of flavors, product formats such as cups,
cones, bars, and family packs, as well as varying price points catering to different income groups. In such a
competitive environment, consumer preference has emerged as a critical factor determining brand success.
Customers evaluate multiple aspects before making a purchase decision, including taste, freshness, quality, price,
hygiene standards, packaging attractiveness, brand reputation, and promotional schemes. Emotional factors such
as brand loyalty, childhood memories, and peer influence also playa significant role in shapingpreferences.
Amravati city, with its rapidurbanization, expanding youth population, and evolving consumption patterns, has
witnessed a substantial increase in demand for branded ice-cream and frozen dessert products. The growth of
supermarkets, malls, and local parlors has made these products easily accessible to consumers. Understanding the
factors influencing consumer preference in Amravati city is therefore essential for manufacturers and marketers.
Such insights help companies design effective marketing strategies, enhance customer satisfaction, retain existing
consumers, and gain a competitive advantage in the market.

1.1 Ice-Cream and Frozen Desserts

Ice-cream is a frozen dairy product made primarily from milk, cream, sugar, and flavors, whereas frozen desserts
may use vegetable fats instead of milk fat. Despite differences in composition, consumers often consider both
products as substitutes.

The market offers various types such as cups, cones, bars, family packs, and premium products.
Innovations in flavors and attractive packaging have further enhanced consumer interest. Seasonal
demand, impulse buying behavior, and emotional attachment also influence consumer preference
toward these products.

1.1 Ice-Cream and Frozen Desserts

Ice-cream is a popular frozen dairy product traditionally prepared using milk,cream, sugar, and a variety
of natural or artificial flavors. It is valued for its rich taste, smooth texture, and high nutritional content
derived from dairy ingredients. Frozen desserts, on the other hand, are similar in appearance and usage
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but may contain vegetable fats instead of milk fat, along with milk solids, sweeteners, and flavoring
agents. Although there is a technical difference in composition and standards, most consumers perceive
ice-cream and frozen desserts as close substitutes and often use the terms interchangeably while making
purchase decisions.

The ice-cream and frozen dessert market offers a wide variety of product forms to suit diverse consumer
preferences and consumption occasions. These include single-serve cups, cones, sticks and bars, multi-
serve family packs, and premium or artisanal products. The availability of multiple flavors—ranging
from traditional options like vanilla, chocolate, and strawberry to innovative and exotic flavors—has
significantly increased consumer interest and experimentation. Continuous innovation in product
formulation, low-fat or sugar-free variants, and fusion flavors has further expanded the market base.
Attractive and convenient packaging also plays an important role in influencing consumer preference, as
it enhances product appeal, ensures hygiene, and improves ease of consumption and storage. Ice-cream
consumption is often associated with impulse buying behavior, especially among children and young
consumers, and is strongly influenced by emotional factors such as pleasure, celebration, and nostalgia.
Although demand tends to increase during summer seasons, changing lifestyles and improved cold-
chain infrastructure have led to consistent year-round consumption. These combined factors contribute
significantly to shaping consumer attitudes and preferences toward ice-cream and frozen dessert
products.

1.2 Consumer Preference

Consumer preference refers to the pattern of choices made by consumers based on their individual
tastes, needs, perceptions, attitudes, and purchasing power. It reflects how consumers evaluate and
select one product or brand over another among the available alternatives. In the ice-cream and frozen
dessert market, consumer preference plays a vital role, as the products are largely discretionary and
driven by satisfaction, enjoyment, and personal liking rather than necessity.

Consumer preference in this market is influenced by a combination of rational and emotional factors.
Rational factors include price, quantity, quality, nutritional value, freshness, and easy availability of the
product. Consumers often compare brands based on affordability, portion size, consistency in taste, and
perceived value for money before making a purchase decision. These factors are especially important
for price-sensitive consumers and families.

Emotional factors also strongly influence consumer preference toward ice-cream and frozen dessert
brands. Brand image, attractive advertisements, celebrity endorsements, appealing packaging, childhood
experiences, and peer influence create emotional connections with consumers. Ice-cream is often
associated with happiness, celebrations, rewards, and social bonding, which further strengthens
emotional attachment to specific brands. Understanding consumer preference enables marketers to
effectively position their products, design targeted promotional strategies, build brand loyalty, and gain
a competitive edge in the highly competitive ice-cream and frozen dessert market.

1.3 FactorsInfluencing Preference

Consumer preference toward ice-cream and frozen dessert brands is shaped by a variety of interrelated
factors that influence purchasing decisions and brand loyalty. These factors determine not only the
initial purchase but also repeat buying behavior and long-term brand association.

Taste and Flavor Variety play the most significant role in influencing consumer preference. A rich,
consistent taste and the availability of a wide range of flavors encourage consumers to try new products
and continue purchasing the same brand. Innovative and seasonal flavors further enhance consumer
interest and satisfaction.

Price is another crucial factor, especially for students and middle-income groups. Affordable pricing
and value-for-money offerings attract price-sensitive consumers and increase the likelihood of frequent
purchases. Discounts, combo offers, and family packs also positively impact buying decisions.

Quality and Hygiene are essential considerations for consumers, particularly in food products. Brands
that maintain high quality standards, freshness, and hygienic production and storage practices gain
greater consumer trust. Assurance of safety and consistency strengthens brand credibility.

Brand Image significantly influences consumer preference. Well-established and reputed brands are
often perceived as more reliable and superior in quality. Brand reputation built through consistent
performance, positive word-of-mouth, and effective advertising leads to higher customer loyalty.
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Availability of products across various retail outlets, supermarkets, and local stores enhances consumer
convenience and preference. Brands that are easily accessible are more likely to be chosen over those
that are difficult to find.

Promotion and Advertising also play a vital role in shaping consumer preference. Attractive
advertisements, promotional campaigns, celebrity endorsements, and sales promotions create

awareness, influence perceptions, and encourage trial purchases. Effective promotion helps brands
differentiate themselves in a highly competitive market.

Together, these factors collectively influence consumer attitudes and preferences toward ice-cream and
frozen dessert brands, guiding purchasing behavior and brand selection.

2. Literature Review

Over the past two decades, there has been a substantial growth in research related to consumer
preference and buying behavior in the ice-cream and frozen dessert industry. Existing studies cover a
wide range of topics including consumer perception, brand loyalty, sensory evaluation, pricing
strategies, and the impact of advertising on purchasing decisions. The literature provides strong
empirical evidence highlighting how various internal and external factors influence consumers’
preference toward ice-cream and frozen dessert brands.

Several theoretical perspectives form the foundation of consumer preference studies in the food and
beverage sector. Consumer Behavior Theory explains how individual needs, perceptions, and attitudes
guide purchasing decisions. Sensory Evaluation Theoryemphasizes the role of taste, texture, aroma,
and appearance in shaping food preferences, which is particularly relevant in the ice-cream industry.
Brand Equity Theory suggests that strong brand awareness, perceived quality, and positive brand
associations significantly influence consumer choice and loyalty.

Taste and flavor have been the most extensively researched aspects in ice-cream consumption studies.
Previous research indicates that taste consistency and flavor innovation are the primary determinants of
repeat purchase behavior. Studies conducted on dairy product consumption have shown that consumers
are more likely to prefer brands that offer a balance between traditional and innovative flavors, as well
as superior texture and freshness. Sensory satisfaction has been identified as a key mechanism driving
emotional attachment and brand loyalty.

Price and value perception have also received significant attention in the literature. Research findings
suggest that while premium consumers are willing to pay higher prices for superior quality and
exclusive products, a large segment of consumers remains price-sensitive. Promotional pricing,
discounts, and bundled offers have been found to positively influence impulse buying and brand
switching behavior. These pricing strategies play an important role in increasing market penetration,
especially in urban and semi-urban regions.

Brand image and advertising effectiveness are other major areas explored in previous studies.
Researchers have found that well-established brands enjoy higher levels of consumer trust and
preference due to perceived quality and reliability. Advertising that evokes emotions such as happiness,
nostalgia, and celebration has been shown to be particularly effective in the ice-cream market. Celebrity
endorsements, social media marketing, and attractive packaging further strengthen brand recall and
influence consumer attitudes.

Studies focusing on availability and distribution reveal that easy access to products through retail stores,
supermarkets, and parlors significantly affects consumer preference. Consumers tend to favor brands
that are consistently available and conveniently located. Regional studies also highlight that local
culture, climate, and lifestyle patterns influence consumption frequency and brand choice.

Research on demographic factors indicates that age, income, and lifestyle significantly affect ice-cream
and frozen dessert consumption. Younger consumers are more experimental and influenced by peers
and advertisements, whereas older consumers tend to prioritize quality, hygiene, and health
considerations. Overall, the review of literature underscores the importance of understanding multiple
interacting factors that influence consumer preference, emphasizing the need for location-specific
studies such as the present research conducted in Amravati city.

3. Research Methodology

3.1 Research Design

The study uses a descriptive research design to analyze consumer
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preferences toward ice-cream and frozen dessert brands in Amravati city. It helps in understanding
consumer behavior, opinions, and factors influencing purchase decisions. The study adopts a descriptive
research design to analyze consumer preferences toward ice-cream and frozen dessert brands.
3.2 Sampling Technique :A non-probability convenience sampling method was used for data
collection.
3.3 Sample Size
The study was conducted on a sample of 100 respondents from Amravati city.
3.4 Data Sources
e Primary Data: Collected through a structured questionnaire
e Secondary Data: Collected from books, journals, research articles, and websites.
3.5 Data Analysis
The collected data were analyzed using simple statistical tools such as percentages, tables, and graphs.
3.6 Objectives of the Study
1) To study consumer preference toward ice-cream and frozen dessert brands in Amravati city.
2) To identify the factors influencing the choice of ice-cream and frozen dessert brands.
3) To analyze the impact of taste, price, quality, and brand image on consumer buying behavior.
4) To examine the role of availability and promotional activities in brand preference.
5) To understand the level of consumer satisfaction with existing ice-cream
4. Data Analysis And Interpretation

Demographic Factor | Category Frequency (N=100) | Percentage (%)
Age Group Below 20 Years 18 18%
21 - 35 Years 46 46%
36 — 50 Years 24 24%
Above 50 Years 12 12%
Gender Male 52 52%
Female 48 48%
Monthly Income Below 320,000 22 22%
320,000 — X50,000 45 45%
%50,000 —%X1,00,000 25 25%
Above %¥1,00,000 08 08%
Education Up to HSC 15 15%
Undergraduate 55 55%
Postgraduate 22 22%
Professional/Others 08 08%
Age Group Disriution
Occupation Student . N
Salaried (Govt/Pvt 2 n
Self-Employed/Bu: é N N
Homemaker/Retir ) n

Categary
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Fig no 4.1 :DemographicAnalysisof respondent

The table presents the demographic profile of 100 respondents based on age, gender, monthly income,
education, and occupation. The majority of respondents belong to the 21-35 years age group (46%),
followed by 3650 years (24%), while 12% are above 50 years. In terms of gender, 52% are male and
48% are female, showing nearly equal representation. Regarding income, most respondents (45%) earn
between 20,000-50,000, followed by 25% earning X50,000-%1,00,000. In education, 55% are
undergraduates, indicating a higher level of education among participants. For occupation, 38% are
salaried employees, 32% are students, and the remaining respondents are self-employed or
homemakers/retired. Overall, the sample mainly consists of young, educated, and working individuals.

2 Graph : Age Group DistributaionThe graph shows the age group distribution of respondents (N =
100). It indicates that the majority of participants belong to the 21-35 years age group, with about 46
respondents, making it the largest category in the sample. This suggests that young adults form the main
portion of the population involved in the study. The 3650 years age group is the second largest, with
approximately 24 respondents, showing a moderate level of representation from middle-aged
individuals. The Below 20 yearscategory includearound 18respondents, indicating that a smaller but
noticeable number of younger participants are also part of the sample. Meanwhile, the Above 50 years
group has the lowest representation, with about 12 respondents, suggesting that older individuals are
less involved compared to other age groups. Overall, the distribution reveals that the study is largely
dominated by participants in the young adult category, while the representation gradually decreases as
the age increases. This pattern may indicate that younger individuals are more active, available, or
relevant to the focus of the study. The presence of respondents from all four age groups, however,
ensures that the data reflects perspectives from different stages of life, which can help in obtaining a
more balanced understanding of the population being studied.

4.3 Graph:Education :

The pie chart shows the educationaqualification of respondents. It indicates that the majority of
participants, 55%, are undergraduates, making this the largest group in the study. This suggests that
most respondents are currently pursuing or have completed a bachelor’s degree. Thesecondlargestgroup
ispostgraduates, representing 22% of the respondents, which shows a significant presencof highly
educated individuals. Meanwhile, 15% of the participants have education up to HSC (Higher Secondary
Certificate). The smallest category is professional or other qualifications, accounting for 8% of the
sample. Overall, the data suggests that the respondents are largely well-educated, with most having
higher education backgrounds.
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Occupation

10% O B Student

20%
M Salaried
(Govt/Pvt)

Self-
Employed/B
usiness

4 Graph : Occupation

The pie chart represents the occupationaldistribution ofrespondents. It shows that the largest group,
38%, consists of salaried employees (government or private sector), indicating that many respondents
are engaged in regular employment. The second largest group is students, accounting for 32% of the
participants, which reflects a strong representation of young individuals who are still pursuing their
education. Meanwhile, 20% of respondents are involved in self-employment or business, suggesting a
moderate presence of entrepreneurs. The remaining 10% fall into other occupations. Overall, the data
highlights that most respondents are either salaried workers or students, with fewer individuals in
business or other professions.

Key Demographic Insights

. Dominant Age Group: The 21-35 age group (46%) represents the largest segment, highlighting
that young adults and professionals are the primary consumers of ice cream and frozen desserts in
Amravati.

. Income Trends: A significant portion of the sample (45%) falls within the middle-income
bracket (320,000-%50,000), suggesting that while ice cream is an indulgence, it is highly accessible to
the middle class.

. Educational Influence: Over 75% of respondents are graduates or postgraduates, indicating a
consumer base that is likely well-aware of brand reputation, quality standards, and nutritional labeling.
. Gender Neutrality: Consumption is almost equally distributed between males (52%) and

females (48%), showing that the product has universal appeal across genders.

Demographic Analysis of Respondents

The demographic analysis of respondents provides an overview of the personal characteristics of the
consumers participating in the study. It helps in understanding how factors such as age, gender, income,
and education influence consumer preference toward ice-cream and frozen dessert brands in Amravati
city.

The respondents were classified on the basis of age groups to identify consumption patterns across
different age categories. Gender-wise classification was used to understand differences in preferences
and buying behavior between male and female consumers. Income level was analyzed to assess price
sensitivity and purchasing power, while educational qualification helped in understanding awareness
levels regarding brand, quality, and hygiene.

This demographic information serves as a foundation for interpreting consumer behavior and analyzing
how personal characteristics affect preference, frequency of consumption, and brand selection in the ice-
cream and frozen dessert market.

5.1 Findings of the Study

. Taste is the most influential factor in selecting an ice-cream or frozen dessert brand.
. Brand image and quality significantly affect consumer trust and loyalty.

. Price plays an important role among students and middle-income consumers.

. Promotional offers and advertisements encourage trial purchases.
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. Availability of products influences brand preference.

6. Conclusion

The study concludes that consumer preference toward ice-cream and frozen dessert brands in Amravati
city is influenced by multiple factors, with taste, quality, and brand image being the most significant.
Companies should focus on maintaining product quality, introducing innovative flavors, and adopting
effective promotional strategies to strengthen their market position. Understanding consumer
expectations and preferences can help brands achieve long-term growth and customer satisfaction.

7. Suggestions

. Brands should focus on improving taste and introducing new flavors regularly.

. Affordable pricing strategies can attract price-sensitive consumers.

. Effective advertising and promotional campaigns should be adopted.

. Companies should ensure wide availability of products across retail outlets.

. Maintaining quality and hygiene standards is essential to build consumer trust.
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Abstract—Artificial Intelligence (Al) is rapidly transforming education and the IT industry. This study
examines the impact of Al on student mindset, skill development, and career readiness in a highly
competitive and constantly changing environment. While Al tools provide fast access to information and
improve learning efficiency, they also create significant challenges.

Due to rapid technological changes, students are required to continuously learn multiple programming
languages such as C, C++, Java, and emerging technologies. Additionally, companies often use their
own customized tools and frameworks, making it difficult for students to stay up-to-date. As a result,
employability has become more challenging, and only a small percentage of students (approximately 20
out of 100) are able to secure jobs.

The study also highlights that excessive dependence on Al reduces critical thinking ability and problem-
solving skills. It negatively affects student behavior, leading to increased aggression, reduced patience,
and trust issues. Furthermore, younger students are gradually losing traditional study habits such as
note-making, self-learning, and deep understanding.

This research uses survey and observation methods to analyze these effects. The findings indicate that
although Al offers advantages, its uncontrolled use can lead to serious educational and psychological
consequences. Therefore, a balanced and responsible approach to Al usage is essential for sustainable
student development and career growth.

Index Terms—Artificial Intelligence, Education, Student Mindset, Career Readiness, Technology

I. INTRODUCTION

Artificial Intelligence (AI) has become an integral part of modern education and the IT industry.
Students increasingly rely on Al tools for learning, coding, completing assignments, and solving
problems. These tools provide instant answers and simplify complex concepts, making the learning
process faster and more efficient.

However, beyond these advantages, the rapid growth of Al has created serious challenges in the
educational ecosystem. Students are gradually becoming dependent on Al tools, which reduces their
ability to think critically and solve problems independently. Instead of understanding concepts deeply,
many students prefer quick solutions, leading to superficial learning.

In the current scenario, the IT industry is evolving at a very fast pace. Students are expected to
continuously learn multiple programming languages such as C, C++, Java, and emerging technologies.
At the same time, companies often use their own frameworks and technologies, which require additional
learning. This creates pressure on students to remain constantly updated, making it difficult to achieve
job readiness.[1]

Moreover, the competition for jobs has increased significantly. Despite having access to advanced tools,
only a limited number of students are able to secure employment, while many struggle due to a lack of
practical skills and deep understanding. This situation highlights the growing gap between academic
learning and industry requirements.

Al dependency is also affecting student behavior and mental patterns. Reduced attention span,
decreased patience, and lack of independent thinking are becoming common. In younger students,
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traditional study habits such as note-making, writing practice, and self-learning are gradually
disappearing.
Therefore, while Al offers powerful support for learning, its uncontrolled and excessive use is creating
long-term challenges in student development, employability, and behavioral patterns. This study aims to
critically analyze both the benefits and the real-world negative impacts of Al on student mindset and
career readiness.
II. OBJECTIVES
. To critically analyze the impact of Artificial Intelligence on student mindset, including dependency,
reduction in critical thinking, and changes in learning attitude
. To examine how Al influences both technical and practical skill development, and whether it
creates a gap between theoretical knowledge and real-world application
. To evaluate student career readiness in the context of rapid technological changes, increasing
competition, and evolving industry requirements
. To analyze the challenges faced by students in continuously learning multiple programming
languages and adapting to new technologies and company-specific tools ¢ To study the changes in
learning behavior, including reduced interest in traditional study methods such as notemaking,
writing practice, and deep learning
. To compare traditional learning methods with Al-based learning in terms of effectiveness,
understanding, and long-term knowledge retention[2]
. To investigate the relationship between Al usage and unemployment trends, focusing on increased
competition and limited job opportunities
. To examine the impact of Al on human behavior, including reduced patience, increased
dependency, aggressive behavior patterns, and trust issues

[ll. PROBLEM STATEMENT
Students are required to learn multiple programming languages and adapt to rapidly changing
technologies. However, the constant change creates confusion, stress, and reduced focus among
students.[3]

IV. OBJECTIVES
. To study the impact of Al on student mindset
. To analyze career readiness challenges
« To understand behavioral changes due to Al usage

[ll. LITERATURE REVIEW
A. Study 1: Al and Personalized Learning
Several studies highlight that Artificial Intelligence improves personalized learning by providing
adaptive content and instant feedback. Students are able to understand complex concepts more easily
and perform better academically. However, researchers also note that excessive dependence on Al
reduces deep learning and independent thinking ability.
B. Study 2: Al and Skill Development
Research shows that students using Al tools improve their coding, problem-solving, and technical skills.
Al helps in faster learning and practical understanding. On the other hand, studies indicate that many
students rely on Al-generated solutions without fully understanding the logic, which creates a gap
between theoretical knowledge and real-world application.
C. Study 3: Al and Employment Challenges
Recent reports suggest that Al is transforming the job market by automating many tasks. While new job
opportunities are created, many traditional roles are reduced. This has increased competition, and only
highly skilled students are able to secure jobs. Some studies indicate that a significant number of
students struggle to find employment due to rapidly changing skill requirements.
D. Study 4: Social and Economic Inequality
Researchers also highlight that Al development is benefiting economically strong individuals and
organizations more than weaker sections of society. Access to advanced Al tools, highspeed internet,
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and updated resources is not equal for all students. This creates a digital divide where privileged
students gain more advantages, while others fall behind.

E. Study 5: Environmental and Technological Impact

Emerging research suggests that the rapid growth of Al infrastructure, including powerful servers and
data centers, requires high energy consumption. This may indirectly affect the environment. Some
observations indicate that arecas with high technological development and network infrastructure show
reduced natural interaction and environmental balance, raising concerns about long-term ecological
impact.

F. Study 6: Behavioral and Psychological Impact

Studies also report that excessive use of Al tools affects human behavior. Students may develop
dependency, reduced patience, and decreased attention span. In some cases, increased aggression and
trust issues are also observed. Younger students are gradually losing traditional study habits such as
note-making, writing practice, and self-learning.

G. Overall Conclusion of Literature Review

The literature indicates that Artificial Intelligence has both positive and negative impacts. While it
enhances learning efficiency and skill development, it also creates serious challenges such as
dependency, unemployment pressure, inequality, behavioral changes, and environmental concerns.
Therefore, balanced and responsible use of Al is essential.

VI. METHODOLOGY
This study adopts a mixed-method approach, combining primary observations with secondary data from
globally recognized reports and research studies.
A. Data Collection
Primary Data:
A structured questionnaire was conducted among undergraduate and postgraduate students ¢
Sample size: 50—100 students (approx.)
Purpose:
— To understand Al usage
- To analyze mindset and behavior changes
— To evaluate career readiness
Secondary Data: To ensure realistic and reliable analysis, data was collected from:
World Economic Forum reports (Future of Jobs)
McKinsey & Company reports
Published research papers and journals
Industry reports on Al and employment trends
B. Tools and Techniques Used
. Al tools for understanding trends and patterns
. Academic research papers for literature review
. Online reports for real-world data
C. Data Analysis Method
. Percentage Analysis (for student responses)
. Comparative Analysis (Traditional vs Al learning)
. Trend Analysis (Employment and skill demand changes)

D. Research Approach
. Qualitative analysis (behavior and mindset changes)
. Quantitative analysis (survey data and percentages)

VII. DATA ANALYSIS AND INTERPRETATION

A survey was conducted among 50—100 students to understand the impact of Al on learning, mindset,
and career readiness. The following analysis is based on their responses.[4]

A. Learning and Skill Impact
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TABLE I

LerRNING AND SKILL IMPACT
Factor Percenta

ge

Learning 85%
Improvement
Confidence 78%
Skill Development | 80%
Job Readiness 70%
Fast Problem | 82%
Solving
Dependency on Al | 76%
Reduced Thinking | 68%
Ability

B. Graph 1: Learning and Skill Impact

Graph 1: Learning & Skill Impact

Learning Improvement

Fast Problem Solving

skill Development

onfidence

Dependency on Al

Job Readiness

Reduced Thinking Ability

Fig. 1. Learning and Skill Impact (Bar Chart)
Interpretation:

. Majority of students (85%) feel that Al improves learning

« 76% students admit dependency on Al

. 68% say their thinking ability is reducing
Conclusion: Al helps in improving learning efficiency but also creates dependency among students,
which may reduce independent thinking ability.

C. Graph 2: Learning Behavior Changes

TABLE I
LEARNING BEHAVIOR CHANGES

Behavior Change Percenta
ge

Self-learning 71%

increased

Writing/Notes 65%

reduced

Attention span | 60%

reduced

Quick answer | 75%

dependency
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Interpretation:

Graph 2: Learning Behavior Changes

Quick answer dependency

2.6%

2%
Self-learning increased

Box

Writing/Notes reduced

Fig. 2. Learning Behavior Changes (Pie Chart)

* Students prefer quick answers over deep learning * Traditional study habits are decreasing

Conclusion: Learning style is shifting from deep learning to shortcut learning.[5]
D. Graph 3: Career and Employment Impact

TABLE III

CAREER AND EMPLOYMENT IMPACT
Factor Percenta

ge

Increased Job | 88%
Competition
Difficulty in getting | 82%
job

Need to learn | 90%
multiple skills
Industry skill gap 77%
Al replacing tasks 69%

Graph 3: Career & Employment Impact

Need to learn multiple skills 0%

Increased Job Competition 8%

Difficulty In getting job s

industry skil gap ™

A replacing tasks %

20 40 &0 80 100
Percentage (%)

Fig. 3. Career and Employment Impact (Bar Chart)
Interpretation:
.« 90% students feel they must learn multiple technologies
. 82% say getting a job is difficult
. 88% observe high competition
Conclusion: Al is increasing pressure and competition in the job market.
E. Graph 4: Behavioral and Social Impact
TABLE IV
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BEHAVIORAL AND SOCIAL IMPACT

Behavior Issue | Percenta
ge

Increased 78%

dependency

Reduced 66%

patience

Aggressive 55%

behavior

Trust issues 52%

Graph 4: Behavioral & Social Impact

Aggressive behavior

Increased dependency

Reduced patience

Fig. 4. Behavioral and Social Impact (Pie Chart)

Interpretation:
. Students are becoming more dependent
. Emotional and behavioral changes are visible
Conclusion: Al is affecting psychological and behavioral patterns among students.

VIII. RESULTS
The results of the study are based on survey responses, observations, and analysis of real-world trends.
The findings clearly indicate that Artificial Intelligence has both beneficial and adverse effects on
students.
A. Positive Outcomes
The study reveals that a significant number of students experience improvements in their learning
process:
. Faster Learning: Students are able to understand complex topics quickly using Al tools. Around
85% of students reported improved learning speed.
. Skill Enhancement: Al helps students improve technical skills such as coding, problem-solving, and
understanding new technologies. Approximately 80% of students observed skill improvement.
. Self-Learning Ability: Students are becoming more independent learners as Al provides instant
guidance and explanations.
. Career Support: Al assists in resume building, interview preparation, and career guidance. Around
70% of students feel Al helps in career readiness.
B. Negative Outcomes (Critical Findings)
Despite the advantages, several serious concerns were identified:
. Reduction in Thinking Ability: Around 65-70% of students reported that they rely on Al for
answers instead of thinking independently, which reduces critical thinking skills.
. Increased Dependency on Al: Nearly 75% of students admitted that they depend heavily on Al
tools for completing tasks.
. Loss of Traditional Learning Methods: Many students are no longer practicing note-making,
writing, and deep learning methods, which affects long-term knowledge retention.
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. High Job Competition and Uncertainty: The study indicates that only a limited number of students
are able to secure jobs. Due to rapid technological changes and Al automation, approximately 20%
of students are likely to achieve employment, while others face difficulty.

. Pressure to Learn Multiple Technologies: Students feel stressed due to the need to constantly
update skills, learn multiple programming languages, and adapt to changing industry tools.

. Behavioral Changes: Some students reported reduced patience, increased frustration, and
dependency, indicating a shift in behavioral patterns.[6]

C. Overall Result Interpretation
The findings suggest that while Al significantly improves learning efficiency and skill development, it
also creates dependency, reduces independent thinking, and increases jobrelated challenges.

Therefore, Al acts as a double-edged tool—beneficial when used properly, but harmful when
overused.

IX. TRADITIONAL VS Al LEARNING

The comparison between traditional learning methods and Al-based learning highlights key differences
in learning approach, understanding, and skill development.

Traditional learning focuses on deep understanding, discipline, and strong foundational skills through
writing, practice, and revision. In contrast, Al-based learning provides faster access to information,
instant solutions, and flexible learning methods.

TRADITIONAL LEARNING Al-BASED LEARNING

Fig. 5. Traditional Learning vs Al-Based Learning Comparison

While Al improves efficiency and accessibility, it may reduce critical thinking and increase dependency
if overused. Therefore, a balanced approach combining both traditional and Al-based learning is
essential for effective education.

X. UNEMPLOYMENT ANALYSIS

Artificial Intelligence and automation are significantly transforming the job market. While Al creates
new opportunities, it also reduces traditional job roles, especially entry-level positions.

Due to increasing competition and rapidly changing skill requirements, employment has become more
challenging for students. Observations indicate that out of 100 students, only around 20 students are
able to secure jobs, while the remaining struggle due to lack of advanced skills and practical experience.
Xl. UNEMPLOYMENT ANALYSIS

Artificial Intelligence and automation are significantly transforming the job market. While Al creates
new opportunities, it also reduces traditional job roles, especially entry-level positions.

Due to increasing competition and rapidly changing skill requirements, employment has become more
challenging for students. Observations indicate that out of 100 students, only around 20 students are
able to secure jobs, while the remaining struggle due to lack of advanced skills and practical experience.
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Al-driven tools are capable of performing repetitive and technical tasks efficiently, which reduces the
demand for human labor in certain areas. At the same time, students are required to continuously
upgrade their skills, learn multiple technologies, and stay updated with industry trends.

This situation creates pressure, uncertainty, and a growing gap between academic learning and industry
expectations.

Therefore, Al is not only a tool for development but also a factor contributing to increased
unemployment and job competition when not balanced with proper skill development.

Xil.  DISCUSSION
Artificial Intelligence has emerged as a powerful tool in education and the IT industry. The study
highlights that Al improves learning speed, skill development, and access to knowledge. However, it
also creates serious concerns such as dependency, reduced critical thinking, and increased job
competition.
The findings clearly indicate that students are shifting towards fast and shortcut-based learning, which
affects deep understanding and practical skills. At the same time, the job market is becoming more
competitive due to automation and rapidly changing skill requirements.
Therefore, Al should not replace human thinking but should be used as a supportive tool to enhance
learning and productivity.
Xi. EVALUATION
A. Positive Aspects

. Improves learning speed and efficiency

. Enhances technical knowledge and awareness

. Supports career preparation and guidance
B. Negative Aspects

. Reduces independent thinking ability

. Creates dependency on Al tools

. Increases job competition and uncertainty
Overall, Al has both positive and negative impacts, making balanced usage essential.[7]

XIv. CONCLUSION
Artificial Intelligence is transforming education and career development at a rapid pace. While it offers
numerous benefits such as fast learning, skill enhancement, and career support, it also introduces
challenges like dependency, reduced thinking ability, and increased unemployment.
The study concludes that Al is a double-edged tool — highly beneficial when used properly, but
potentially harmful when overused.
Therefore, a balanced and responsible use of Al is necessary to ensure effective learning, strong skill
development, and a stable future for students.
Xv. FUTURE SCOPE

Artificial Intelligence will continue to play a major role in transforming the education system and the IT
industry. Future developments may focus on integrating Al with skillbased learning, making education
more practical and industryoriented.
There is also a growing need to promote ethical and responsible use of Al, ensuring that students use it
as a support tool rather than becoming fully dependent on it.
In the future, a balanced combination of Al and traditional learning methods can create a more effective
and sustainable education system.[8]

xvl. RECOMMENDATIONS

Based on the findings of this study, the following recommendations are suggested:

. Students should limit excessive use of Al tools and avoid complete dependency

. Educational institutions should encourage self-study and critical thinking

. Greater focus should be given to practical skills and hands-on learning

. Regular updates in curriculum are required to match industry requirements
Proper guidance and controlled use of Al can help students achieve both knowledge and real-world
skills.
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Abstract

Explainable Artificial Intelligence (XAI) plays a vital role in improving the transparency and
trustworthiness of complex machine learning models. Widely used techniques such as Local
Interpretable Model-Agnostic Explanations (LIME), Shapley Additive Explanations (SHAP), and
Gradient-weighted Class Activation Mapping (Grad-CAM) provide post-hoc interpretations of model
predictions. However, these methods primarily rely on statistical correlations rather than true causal
relationships, which can lead to unstable and potentially misleading explanations.

This paper critically examines the limitations of existing XAl approaches, focusing on issues such as
lack of robustness, sensitivity to input perturbations, and inability to support counterfactual reasoning.
The study highlights the gap between correlation-based explanations and causal understanding,
emphasizing the need for more reliable explanation frameworks. Finally, potential directions for
developing causally consistent and robust explainable systems are discussed.

Keywords: Explainable Artificial Intelligence, Model Interpretability, Robustness, Explanation
Stability, Trustworthy Al, Correlation vs. Causation, Post-hoc Explanations

1. Introduction

In recent years, machine learning and deep learning models have achieved remarkable success across
domains such as healthcare, finance, and surveillance. However, their black-box nature makes it
difficult to interpret how predictions are generated, raising concerns about transparency, trust, and
accountability. To address this challenge, Explainable Artificial Intelligence (XAI) has emerged as a
key research area focused on making model decisions more interpretable and understandable [1].
Several post-hoc explanation techniques have been proposed, including Local Interpretable Model-
Agnostic Explanations (LIME) [2], Shapley Additive Explanations (SHAP) [3], and Gradient-weighted
Class Activation Mapping (Grad-CAM) [4]. The general workflow of such explainability methods is
illustrated in Figure 1.1. These methods aim to explain predictions by identifying important input
features or highlighting relevant regions in the data. Despite their effectiveness and widespread
adoption, they primarily rely on statistical correlations rather than true causal relationships.

This reliance introduces important limitations. Explanations generated by XAl methods can be unstable
and sensitive to small perturbations in input data, leading to

Machine Learning
Model Prediction XAl Method
(Black Box)

Correlation-Based interpretation

Explanation

Figure 1.1: Workflow of traditional explainable Al method based on feature attribution
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inconsistent interpretations [5]. Additionally, these approaches fail to distinguish between correlation
and causation, which may result in misleading insights. Another key limitation is the inability of current
methods to support counterfactual reasoning, restricting their usefulness in real-world decision-making
scenarios.
These challenges indicate a gap between existing explainability techniques and the need for more
reliable and meaningful interpretations. In this paper, we critically analyse the limitations of current
XAI methods and highlight the need for more robust and consistent explanation frameworks to improve
the trustworthiness of Al systems.

1. Related work
Explainable Artificial Intelligence (XAI) has gained significant attention as a means to improve the
interpretability of complex machine learning models. Among the earliest and most influential
approaches is Local Interpretable Model-Agnostic Explanations (LIME) [2], which approximates
complex models locally using interpretable surrogate models. Similarly, Shapley Additive Explanations
(SHAP) [3] leverage concepts from cooperative game theory to assign contribution scores to input
features, providing a unified framework for feature attribution. In the domain of deep learning,
visualization-based techniques such as Gradient-weighted Class Activation Mapping (Grad-CAM) [4]
have been widely used to highlight important regions in image-based models.
While these methods have improved the interpretability of black-box models, several studies have
highlighted their inherent limitations. Ribeiro et al. [2] acknowledged that local surrogate models may
not always faithfully represent the global behaviour of complex models. Likewise, Lundberg and Lee
[3] demonstrated that although SHAP provides theoretically grounded explanations, it can be
computationally expensive and sensitive to input variations. Furthermore, Ghorbani et al. [5] showed
that explanations generated by neural networks can be highly unstable, where small perturbations in
input data lead to significantly different interpretations.
Recent research has also explored the evaluation of explanation quality and reliability. Doshi-Velez and
Kim [6] emphasized the lack of standardized evaluation metrics for interpretability, making it difficult
to assess the effectiveness of different XAl methods. Similarly, Lipton [7] discussed the ambiguity in
defining interpretability and highlighted the challenges in ensuring that explanations are both
meaningful and trustworthy.
Despite these advancements, existing approaches remain largely correlation-based and fail to capture
true cause—effect relationships. This limitation has motivated growing interest in developing more
robust and reliable explanation frameworks. However, current XAl techniques still lack the ability to
provide consistent, stable, and causally meaningful explanations, indicating a need for further research
in this direction.

2. Limitations of Existing XAI Techniques
Despite the widespread adoption of Explainable Artificial Intelligence (XAI) methods, several
fundamental limitations restrict their effectiveness in providing reliable and meaningful explanations.
This section critically examines the major challenges associated with existing techniques.
3.1 Correlation-Based Explanations
Most existing XAl methods, including LIME [2] and SHAP [3], generate explanations based on
statistical correlations between input features and model outputs. While such approaches can identify
influential features, they do not capture true cause—effect relationships. As a result, features that are
highly correlated with the output may be incorrectly interpreted as causal factors.
This limitation becomes particularly problematic in real-world applications where spurious correlations
are common. For instance, a model may associate irrelevant background features with a prediction,
leading to misleading explanations. As highlighted in prior work, reliance on correlation can result in
incorrect reasoning about model behavior and reduce the reliability of interpretations [7].
3.2 Instability of Explanations
Another critical limitation is the instability of explanations. Small perturbations in input data can lead to
significantly different explanation outputs, even when the model prediction remains unchanged. This
issue has been empirically demonstrated by Ghorbani et al. [5], who showed that minor, imperceptible
changes to input samples can drastically alter feature importance scores.
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Such instability undermines user trust, as consistent explanations are essential for decision-making. If
the same input produces different explanations under slight variations, it becomes difficult to rely on the
interpretability method.

3.3 Sensitivity to Input Perturbations

Closely related to instability is the sensitivity of XAI methods to input perturbations. Many explanation
techniques depend on local approximations or gradient-based computations, making them highly
sensitive to noise or adversarial modifications.

For example, LIME [2] generates explanations by sampling perturbed instances around the input.
However, the choice of perturbation distribution can significantly influence the resulting explanation.
Similarly, gradient-based methods such as Grad-CAM [4] may produce inconsistent visual explanations
when the input is slightly altered. This sensitivity raises concerns about the robustness of explanations
in practical scenarios.

3.4. Lack of Robustness

Robustness is a key requirement for trustworthy Al systems, yet many XAI methods fail to meet this
criterion. Explanations can vary across different runs, models, or even implementations of the same
method. This lack of robustness limits their applicability in critical domains where consistent and
reliable explanations are required.

Doshi-Velez and Kim [6] emphasized that without rigorous evaluation frameworks, it is difficult to
ensure that explanations are both stable and reliable. Consequently, current XAl methods may provide
only superficial insights rather than dependable interpretations.

3.5. Absence of Counterfactual Reasoning

One of the most significant limitations of existing XAl techniques is their inability to support
counterfactual reasoning. That is, they cannot effectively answer questions such as: “What would the
prediction be if a specific feature were changed?”

Counterfactual explanations are crucial for understanding decision boundaries and enabling actionable
insights. However, most current methods focus on feature attribution rather than exploring alternative
scenarios. This restricts their usefulness in applications such as decision support systems, where
understanding the impact of changes in input variables is essential.

3.6. Ambiguity in Interpretability

Interpretability itself lacks a universally accepted definition, leading to ambiguity in evaluating XAl
methods. As discussed by Lipton [7], different notions of interpretability—such as transparency,
simulatability, and post-hoc explanation—are often conflated.

This ambiguity makes it challenging to compare different methods or determine which explanation is
more reliable. Without clear evaluation criteria, the effectiveness of XAl techniques remains subjective
and context-dependent.

These limitations indicate that existing approaches are insufficient for providing fully reliable and
trustworthy explanations. Addressing these challenges requires moving beyond traditional feature
attribution methods toward more advanced frameworks capable of capturing deeper relationships and
delivering consistent interpretations.

CorrelatiunfBased Instability
Reasoning
XAl
Lack of No Counterfactual
Robustness Methods Reasoning
Sensitivity Ambiguity in
to Perturbations Interpretability

Figure 3.1: Key limitations of traditional explainable Al techniques
1. Future Research Directions

The limitations of existing Explainable Artificial Intelligence (XAI) techniques highlight several
important directions for future research. One key area is the development of robust and stable
explanation methods that can produce consistent results under small perturbations in input data.
Ensuring stability is essential for improving user trust and enabling reliable decision-making.

Another important direction is the design of context-aware explanation frameworks that consider
relationships and interactions among input features rather than analyzing them in isolation. Such
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approaches can provide more meaningful and realistic interpretations, particularly in complex real-
world applications.
There is also a growing need for actionable explanations that go beyond feature attribution and provide
insights into how input variables can be modified to influence model outcomes. This would enhance the
practical utility of explainable systems in decision support scenarios.
Additionally, improving the usability and human interpretability of explanations remains a critical
challenge. Future systems should focus on designing user-centric explanation interfaces that are
intuitive and accessible to both experts and non-experts.
Finally, advancing explainability requires the exploration of more principled reasoning frameworks that
can capture deeper relationships between variables and generate consistent, reliable interpretations.
Addressing these challenges will be essential for developing trustworthy and effective Al systems.

2. Conclusion
Explainable Artificial Intelligence (XAI) has emerged as a critical component in enhancing the
transparency and trustworthiness of modern machine learning systems. While existing techniques such
as LIME, SHAP, and Grad-CAM provide useful insights into model behaviour, they primarily rely on
correlation-based reasoning, which limits their ability to deliver reliable and meaningful explanations.
This paper presented a critical analysis of current XAI methods, highlighting key limitations including
instability of explanations, sensitivity to input perturbations, lack of robustness, and the inability to
support counterfactual reasoning. These challenges demonstrate that existing approaches are insufficient
for ensuring consistent and trustworthy interpretability in real-world applications.
Furthermore, the paper outlined important future research directions aimed at addressing these
limitations, including the need for more robust, context-aware, and actionable explanation frameworks.
Advancing in these directions will be essential for developing next-generation Al systems that not only
perform accurately but also provide dependable and interpretable insights.
In conclusion, improving the reliability and effectiveness of explainability remains an open research
challenge, and continued efforts are required to build AI systems that are both powerful and
trustworthy.
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Abstract—Educational institutions increasingly require effi-
cient digital platforms for academic menitoring and commu-
nication. Conventional systems rely on manual operations or
fragmentedapplications,resultingindelayedupdates,dataincon-
sistencies,andreducedparentalinvolvement. Thispaperpresents
EduLifes, a cross-platform mobile application developed using
Flutter and Firebase cloud services to provide real-time atten-
dance monitoring, academic performance tracking, institutional
notifications, and secure parent-faculty communication. Role-
basedaccesscontrolensuresdataprivacyandsecureinformation
sharing. Experimentalresultsdemonstrateimprovedoperational
efficiency, reduced administrative workload, and enhanced com-
munication transparency.

Index Terms—AcademicMonitoring,MobileApplication Flut-
ter,Firebase,CloudComputing,Parent-FacultyCommunication.

I. INTRODUCTION

Effective communication between educational institutions
andparentsisacornerstoneofstudentacademicsuccess and
institutional accountability. In the modern educational
landscape, the ability to monitor student performance, atten-
dance, and institutional updates in real-time is increasingly
recognized as vital for early intervention and sustained stu-
dentengagement However traditionalacademicmanagement
processes continue to rely heavily on manual record-keeping
or fragmented digital systems, creating significant barriers to
transparent and efficient academic administration.

Current research highlights several critical limitations in
existing school management and communication platforms.
Many systems are designed primarily for internal adminis-
trative use or for students themselves, often neglecting the
specificworkflowsandinformationneedsofparents[6].Con-
sequently,parentsfrequentlyreceiveacademicprogressreports
only at the end of a term, rather than through continuous,real-
time updates, which limits their ability to support their
children’s learning journey effectively [1, 2]. Furthermore,
student data often remainssiloed acrossvarious physicalfiles,
disparatewebsites,ordisconnectededucator-focusedsoftware,
leadingtodatainconsistencyandcommunicationdelays[5].

While mobile technology offers a potential solution, many in-
stitutionsstilllackaunified,cross-platformmobileapplication
that integrates attendance tracking, performance monitoring,
and direct parent-faculty communication into a single, secure
environment [3, 4].

The research gap addressed by this study lies in the ab-
sence of a centralized, mobile-centric platform that bridgesthe
communication divide between faculty and parents while
maintaining students as a central, managed entity rather than
primary system users. Existing solutions often struggle with
real-time synchronization and role-based access that specifi-
cally empowers parents without overwhelming the technical
infrastructure of the institution.

To address these challenges, we propose EduLifes, a cross-
platformmobileapplicationdevelopedusingtheF lutterframe-
work and integrated with Firebase cloud services. EduLifes
provides a unified portal designed specifically for faculty-
driven academic management and streamlined parent access.
By cenfralizing attendance management, academic perfor-
mance ftracking, and notice broadcasting, the system ensures
data consistency and provides parents with instantaneous ac-
cess to their child’s academic status. This study details the
design and implementation of EduLifes, demonstrating how a
secure, role-based mobile platform can enhance transparency,
accountability, and operational efficiency in modern educa-
tional institutions.

II. LITERATUREREVIEW

The integration of digital technologies in educational insti-
tutions has significantly transformed academic management
systems. With the rapid growth of smartphones and cloud
computing technologies, educational institutions are increas-
ingly adopting mobile-based platforms to manage studentdata,
attendance, and communication processes efficiently. Modern
academic management systems emphasize real-time data
access, seamless communication, and centralized data
storage. Thissectionreviewsexistingstudiesrelatedtomobile-
basededucationalmanagementsystems,digitalattendance
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monitoring, parental engagement platforms, and cloud-based
architectures, while also identifying the research gaps ad-
dressed by the proposed EduLifes system.

A. Mobile-BasedEducationalManagementSystems

Mobile applications have become an effective solution for
improving communication and administrative efficiency in
educational institutions. Cross-platform development frame-
works such as Flutter allow developers to build applications
for mulfiple operating systems using a single codebase, which
reduces development time and ensures consistent user expe-
rience across devices [1]. Flutter provides high-performance
user interfaces and flexible design capabilities, making it
suitable for developing modern educational applications.

In addition, cloud platforms such as Firebase provide ser-
vices including real-time databases, authentication, and push
notifications, whichenablescalableandresponsiveapplication
architectures[2] Researchershavehighlightedthatcombining
cross-platform frameworks with cloud-based infrastructures
improves system scalability and simplifies backend manage-
ment in educational platforms [3].

However, many existing academic management systems
focusprimarilyonadministrativefunctionsorstudentlearning
management systems. These systems often lack dedicated
modules for parents and do not provide real-time academic
updates to stakeholders outside the institution. This limitation
indicates the need for an integrated platform that supportsboth
faculty management and parent monitoring, which is the
primary objective of the EduLifes system.

B. DigitalAttendanceandAcademicPerformanceMonitoring

Attendance monitoring plays a crucial role in evaluating
student participation and academic engagement. Traditional
attendance systems rely on manual recording methods, which
are time-consuming and prone to human error. To address
these issues, several researchers have proposed automated
attendance systems using technologies such as QR codes,
RFID tags, and mobile-based scanning methods [4][5].

These automated systems allow attendance data to be cap-
tured digitally and stored in cenfralized databases, enabling
institutions to track attendance trends and generate reports
efficiently. Furthermore, integrating attendance systems with
academic performance monitoring platforms allows educators
to analyze student participation patterns and identify students
who may require academic intervention [6].

Despite these advancements, many existing attendance sys-
tems operate independently and are not integrated with com-
municationplatformsforparents. Asaresult,parentstypically
receive attendance or performance information only during
scheduledmeetingsorthroughperiodicreports. Thislack ~ ofieal-
timecommunicationhighlightstheneedforauni- fied monitoring
system that connects attendance management with parent
notification systems, which is addressed by the EduLifes
platform.

C. Parent-InstitutionCommunicationPlatforms

Parentalinvolvementiswidelyrecognizedasacriticalfactor
influencing student academic performance and motivation.
Researchhasshownthatstrongcollaborationbetweenschools and
families contributes to improved learning outcomes and
higher student engagement [7]. To support this collabora-tion,
several educational institutions have implemented digital
parent portals that allow parents to view student grades,
attendance records, and institutional announcements.

Studies suggest that providing parents with real-time access
to academic information enables them to monitor their child’s
progress more effectively and take timely corrective actions
when necessary [8]. These platforms also enhance trans-
parency and strengthen trust between educational institutions
and families.

However,manyexistingsolutionsaredesignedprimarilyas
web portals and provide limited real-time interaction between
facultymembersandparents. Additionally,thesesystemsoften
lackintegratedmobilenotificationmechanisms, whichreduces
their effectiveness in delivering timely updates. Therefore, a
mobile-first platform that actively connects faculty members
and parents while maintaining centralized student monitoring
is required, which motivates the development of EduLifes.

D. Security and Scalability in Cloud-Based Educational Sys-
tems

Educationalmanagementsystemshandlesensitiveinforma-
tion such as student records, attendance data, and academic
performancereports. Ensuringthesecurityandprivacyof this data
is therefore essential. Cloud computing platforms provide
several security mechanisms, including user authen- tication,
encrypted communication channels, and role-based access
control policies that help protect sensitive data from
unauthorized access [9].

Scalability is another important factor in educational plat-
forms because these systems often serve a large number of
users simultaneously. Cloud-based architectures enable ap-
plications to handle increasing workloads efficiently without
compromising performance. Research has demonstrated that
scalable cloud infrastructures significantly improve system
reliability and long-term sustainability for educational man-
agement platforms [10].

Despite these benefits, many existing systems lack well-
defined role-based access models that clearly distinguish the
permissions of administrators, faculty members, and parents.
This limitation may lead to security vulnerabilities or ineffi-
cient workflow management. The EduLifes system addresses
this research gap by implementing a structured role-based
architecture that ensures secure access to academic informa-
tionwhilefacilitatingefficientcommunicationbetweenfaculty
members and parents.

. PROPOSEDMETHODOLOGY

ThemethodologyfordevelopingEduLifesfollowsanAgile
development life cycle, emphasizing iterative design, imple-
mentation,andtesting Thesystemisdesignedtoprovidea
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robust and real-time monitoring environment using a modern
serverless architecture.

A. SystemArchitecture

The architecture of EduLifes is based on a client-server
model where the Flutter mobile application acts as the client
and Firebase serves as the backend-as-a-service (BaaS). This
architecture ensures that all data remains synchronized across
multiple devices in real time.

Frontend Layer:ThefrontendisdevelopedusingtheFlut- ter
framework, which provides a consistent user interface and
user experience across both Android and iOS platforms. The
application utilizes the Provider pattern for state management,
enabling efficient handling of complex data flows between
different system modules.

BackendLayer:Firebaseprovidesthecorebackendinfras-
tructure Firebase Authenticationensuressecureuserloginand
identity management. Cloud Firestore is used for NoSQL data
storage and real-time synchronization, while Firebase Cloud
Messaging (FCM) enables the delivery of push notificationsto
system users.

Client Side
i (MZT}@

Secure
”5.‘0 Internet
Connection

Firebase
& Clowd
Backend
| | ] ]
Role-Based Firebase Firebase
@ W 8 hecess pomd  WEI WD dou
Control Firestore i Messaging
|
% Students Atlendance E Notices/Results

Collection Collection Collection

Fig.1 SystemArchitectureofEduLifesPortal

B. DataManagementandDatabaseDesign

The system utilizes Cloud Firestore, a document-oriented
NoSQLdatabasethatenablesscalableandreal-timedataman-
agement. The data is organized into hierarchical collections,
allowing efficient querying and implementation of role-based
access control.

UsersCollection: Storesprofileinformationinc ludingUID,
name, email, and role for faculty members and parents.

Students Collection: Maintains student records such asroll
mumbers, class or section details, and references to their
assigned faculty members and parents.

AttendanceCollection:Organizedassub-collectionsbased
on date and student ID, storing attendance status along with
timestamps.

Performance Collection: Stores academic marks for vari-
ousassessmentsandlinksthemtocorrespondingstudentIDs.

Notices Collection: Contains institutional announcements
along with metadata that enables filtering by department or
academic year.
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Fig.2 MajorModules

C. Module-SpecificWorkflows

Thesystemisdividedintothreeprimaryfunctionalmod-
ules,eachwithdistinctpermissionsandoperationalworkflows.
AdminModule: TheAdminmodulefunctionsasthecentral
control unit of the system. It manages the initial con-
figuration, including the creation of faculty accounts and the
definition of institutional parameters such as classes, subjects,
anddepartments. Additionally, theAdminmonitorssystem
logsandmanagesusercredentialstomaintainoverallsystem
integrity.

The module also enables the administrator to assign roles
and permissions to different users, ensuring secure access
control within the system. Through the administrative dash-
board,theadmincanmonitoroverallsystemactivityandverify the
accuracy of stored data. Furthermore, the Admin module
facilitates the management of institutional announcementsand
notifications that are distributed to faculty members and
parents. Thiscentralizedmanagementstructurehelpsmaintain
consistency, reliability, and efficient coordination across all
modules of the EduLifes platform.

Faculty Module: The Faculty module is responsible for
data entry and academic monitoring activities.

Attendance Management: Faculty members can mark at-
tendance through a digital register interface. Once submitted,
the record is instantly synchronized with Cloud Firestore,
triggering a notification to the respective parents.

PerformanceTracking: Teachersuploadmarksfortestsand
assignments. Thesystemautomaticallycalculatesperformance
metrics such as averages and trends for each student profile.

Communication: Faculty members can broadcast notices or
send direct messages to parents regarding specific academic
updates or concerns.

Assignment Management: Faculty members can create and
upload assignments for specific classes and subjects. Stu-
dents and parents can view these assignments through their
respective dashboards along with submission deadlines and
instructions.
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Timetable Management: The faculty module also allows
teachers to manage and update class schedules. The timetable
information helps students and parents stay informed about
lecture timings and subject schedules.

ExtracurvicularActivities:Facultymemberscanrecordand
update student participation in extracurricular activities suchas
sports, cultural events, and competitions, allowing parents to
track their child’s overall development.

Marks Updates and Notices: Teachers can regularly update
marks obtained in examinations and assignments, while also
publishing important notices related to academic schedules,
examinations, or institutional events.

Parent Module: The Parent module provides a read-only
dashboard optimized for monitoring student progress. Parents
log in using verified credentials to access their child’s data.
The dashboard presents attendance statistics, recent academic
performance, and a chronological feed of institutional notices.
It also includes a communication channel that allows parents
to directly contact the assigned faculty members.

In addition, the module provides real-time notifications to
ensure that parents remain informed about important aca-
demic updates and institutional announcements. The systemis
designed with a simple and intuitive user interface so that
parents can easily navigate through the available information
without technical difficulty. Access control mechanisms en-
sure that parents can only view information related to their
registeredchild, therebymaintainingdataprivacyandsecurity. By
providing continuous access to academic and attendance
information, the module helps parents stay actively involvedin
their child’s educational progress. This enhanced level of
engagementstrengthensthecollaborationbetweenparentsand
educational institutions and contributes to better academic
monitoring.

Faculty Module

Parent Module

Fig.3 MajorModules

D. Role-BasedAccessControl

To maintain data security and privacy within the EduLifes
system,arole-basedaccesscontrolmechanismisimple-

2278-9308

April

2026
mented. This approach restricts system operations
accordingtopredefineduserroles, ensuringthateachuserinteracts
only with the information relevant to their

responsibilities. Thesystemprimarilydefinesthreeroles:administ
rator, faculty member, and parent.

Theadministratorhasfullprivilegestoconfigurethesystem
environment, manage user accounts, and oversee institutional
settings. Faculty members are granted permissions to update
academic information such as attendance records, student
performance data, and institutional notices for the students
assigned to them. Parents are provided with read-only access
tomonitortheirchild’sattendance,academicperformance,and
official announcements.

Access policies are enforced using secure authenticationand
database-level security rules provided by the backend
infrastructure. These rules validate each request before grant-
ing access to the database, thereby preventing unauthorized
modification or exposure of sensitive academic information.
By implementing RBAC, the system ensures controlled data
access, improved accountability, and protection of user data
across all modules of the platform.

E. ImplementationgfReal-TimeNotifications

Real-time alerts are implemented using Firebase Cloud
Functions infegrated with Firebase Cloud Messaging (FCM).
When a faculty member updates an attendance record or
uploads academic marks, a Cloud Function is automatically
triggered. This function retrieves the corresponding parent’s
device token and dispatches a push notification to the mobile
application. Asaresult,parentsreceiveinstantupdateswithout
theneedtomanuallyrefreshtheapplicationinterface.Overall, the
integration of real-time notification services improves the
responsivenessoftheplatformandfacilitateseffectivecommu-
nication between institutional stakeholders, thereby strength-
ening the monitoring process of student academic activities.

manages faculty

accounts

|
|
Faculty members log
in using Firebase “‘@)
authentication
|
|

Admin creates and
Faculty account setup

Secure login process

Data entry and communication

Data stored in Cloud i i
i Real-time synchronization
Firestore database

Messaging sends Parent alerts

notifications

Firebase Cloud @

Parents access
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Fig 4 OperationalWorkflow
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IV. ConcLusioN

The rapid advancement of digital technologies has signifi-
cantly reshaped the landscape of academic administration and Admin Control Center O
communication. In this paper, EduLifes has been presented as
a comprehensive, secure, and scalable parent-faculty student
monitoring and communication portal designed to modernize
traditional academic management practices. By integrating
cross-platform mobile application development with cloud-
based backend services, the proposed system effectively ad-
dresses the critical challenges of delayed information flow,
fragmented data storage, limited parental engagement, and
excessive administrative workload.

EduLifes provides a unified platform that enables real-
timeattendancemonitoring, continuousacademicperformance
tracking, institutional notification dissemination, and struc-
tured parent—faculty communication. The implementation of
role-based access control ensures secure information sharing USER OPERATIONS
while preserving data confidentiality and integrity. Faculty
membersbenefitfromsimplifiedacademicdataentryandman-
agement, whereas parents gain instant access to their child’s
academic progress, fostering transparency and accountability. o) 5,
Thisintegrateddigitalworkflowsignificantlyreducesreliance on Lty w
manual procedures and minimizes data redundancy, result- ing
in improved operational efficiency and accuracy. Students

The adoption of Flutter for frontend development ensures
seamless cross-platform compatibility and consistent user ex-
perience across Android and iOS devices.

Firebasecloudservicesfurtherenhancesystemperformance by
providing real-time data synchronization, scalable storage, ACADEMIC SET
secure authentication, and instant notification delivery. To-
gether,thesetechnologiescreatearobustinfrastructurecapable
ofsupportinglarge-scaleacademicenvironmentswithminimal
maintenance overhead.

Infuturework, thesystemcanbe furtherenhancedbyincor-
porating artificial intelligence and data analytics techniques to
predictacademicperformancetrends, identifyat-riskstudents, Courses
andgenerateautomatedprogressreports. Theintegrationof
offlinedatacachingandadaptivesynchronizationmechanisms
canimprovesystemreliabilityinlow-connectivityenviron-
ments. Additionally,advanceddatavisualizationdashboards
andpersonalizedlearninginsightscanbeimplementedto  provide COMMUNICATION
deeper analytical perspectives for faculty and parents. Overall,

EduLifes demonstrates the effective application of
mobileandcloudtechnologiesintransformingacademicman-

agementandcommunication. Thesystemoffersapractical, o
scalable, and secure solution suitable for modern educational
institutions,contributingsignificantlytodigitaltransformation
ineducationandlayingthefoundationforfutureintelligent Broadcasts Events
academicecosystems.Overall theEduLifessystemcontributes to

improving transparency, efficiency, and engagement within
theeducationalenvironmentthroughtheeffectiveuseof

modernmobileandcloudtechnologies. Theimplementation

of EduLifeshighlightsthepotentialofdigitalplatformsin Fig 5 AdminModuleUserInterface
transformingtraditional educational management info a smart,

connected,andresponsiveecosystem
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Abstract

Breast cancer accounts for approximately 2.3 million new diagnoses annually worldwide and
remains the most common malignancy among women. Artificial intelligence systems integrated into
mammographic screening have demonstrated AUC values exceeding 0.90 on benchmark datasets;
however, the critical clinical phenomenon of radiologist—-Al disagreementwhere a high-confidence
model prediction conflicts with expert radiologist assessmentremains systematically unstudied. Existing
research neither characterises the frequency and structure of these disagreement events across
demographically diverse populations, nor explains them using explainability methods, nor aggregates
insights across institutions in a privacy-preserving manner. This paper examinesFedXDis, the first
Federated Explainable Al Framework for Disagreement Analysis in breast cancer mammography.
FedXDis deploys three complementary XAl methods : Grad-CAM, SHAP, and LIMElocally at each
federated node, aggregates anonymised disagreement statistics via Federated Averaging (FedAvg)
without sharing raw patient images, and constructs a Global Disagreement Atlas spanning INbreast
(Portugal), CMMD (China), and VinDr-Mammo (Vietnam). [llustrative results demonstrate that overall
disagreement rates range from 18.3% to 28.9% across nodes, that XAl maps reveal structured Al
misattribution with mean Disagreement Explanation Scores (DES) of 0.17-0.24 in the most critical
false-negative cases, and that the global federated model (AUC = 0.863) outperforms all individual-node
models. From the Atlas, we derive the first evidence-based three-tier Second-Opinion Protocol for
clinical deployment. FedXDis is the first framework to jointly address federated privacy, cross-
demographic disagreement analysis, and multi-method explainability in breast cancer screening.
Index Terms—breast cancer, explainable Al, federated learning, mammography, Grad-CAM, SHAP,
LIME, radiologist—Al disagreement, demographic bias, clinical decision support.
. INTRODUCTION

Breast cancer accounts for 12.5% of all new cancer diagnoses worldwide roughly 2.3 million
cases every year and the survival numbers attached to detection timing are stark: five-year survival
exceeds 99% at Stage I and collapses to 28% at Stage IV [1]. Early detection is not one clinical priority
among several; it is the intervention that determines whether a patient lives. Mammography is how that
detection happens at scale, with over 40 million examinations performed annually in the United States
alone and universal endorsement from major oncological and radiological societies [4]. Deep learning
has entered this space at pace. CNNs and vision transformer architectures have cleared AUC values
above 0.90 on curated benchmarks like CBIS-DDSM and INbreast [2],[3]; by 2024, more than 75 Al-
based radiological tools had received FDA clearance [4]; and prospective trials have shown Al-assisted
reading to be non-inferior to double radiologist reading in certain screening settings [5]. The optimism
that followed is understandable global radiologist shortages are real, diagnostic variability is a
documented problem, and Al looked like a tractable response to both.
What that optimism has not fully reckoned with is what happens in operational deployment when the Al
and the radiologist disagree. Not edge cases, not system failuresjust disagreement: a trained model and
an expert reader looking at the same mammogram and reaching opposite conclusions. This is not rare.
Depending on breast density and patient demographics, radiologist—Al disagreement occurs in 15-30%
of screening cases [5],[6]. The consequences sit at both ends of a bad spectrum. False positives drive
unnecessary biopsy and patient anxiety. False negatives missed true malignancies carry directly life-
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threatening implications in a disease where time is not neutral. Neither outcome is acceptable as a
background rate, and yet disagreement events of this kind have received almost no systematic study.
Demographic domain shift makes the problem harder. Al models trained predominantly on Western,
high-resource datasets degrade measurably when applied to Asian, African, and Middle Eastern
populations [7],[8]. The reasons are structural: breast density distributions differ, parenchymal
background patterns differ, imaging equipment characteristics differ. A 2025 systematic review of 287
mammography Al articles found that most studies had been built on Caucasian-majority datasets, with
Asian and African populations severely underrepresented [8]. As Al screening tools are deployed
globally, the variation in disagreement rates across demographic groups becomes not just a technical
problem but a clinical and ethical one.
Two barriers have kept this from being studied properly. Privacy legislation Privacy law is the first
structural barrier. HIPAA and GDPR do not merely complicate cross-institutional data sharing they
prohibit it in any form that involves moving raw patient imaging across national boundaries, which
means centralised aggregation of the kind that proper disagreement analysis would require is not a
methodological inconvenience but a legal impossibility. The XAI literature presents a different kind of
gap. Grad-CAM [9], SHAP [10], and LIME [11] have all been applied to breast cancer Al models, but a
2024 systematic review covering 30 such studies [12] turned up something telling: not one of them had
directed those methods specifically at disagreement cases, and none had looked at whether explanation
patterns shift across demographic cohorts.
Federated learning addresses the privacy barrier by aggregating locally computed model updates rather
than raw data [13]. Recent work has begun pairing FL with XAI in medical imaging [14],[15], but no
published study has used a federated XAl framework to systematically study, explain, and aggregate
radiologist—Al disagreement patterns across demographically diverse populations. That is the gap this
paper addresses.
Three contributions follow from it. First, FedXDis- Federated Explainable Disagreement System is
proposed as the first FL framework built specifically to mine, characterise, explain, and aggregate
radiologist—Al disagreement events across geographically and demographically diverse hospital nodes,
without raw patient data ever leaving its source institution. Second, the first three-continent cross-
demographic comparison of disagreement rates and XAI misattribution patterns is presented, using
three publicly available mammography datasets. Third, the Global Disagreement Atlas produced by the
framework is used to derive the first evidence-based, demographically-informed three-tier Second-
Opinion Protocol for clinical Al deployment. Section II reviews related work; Section III describes the
FedXDis architecture; Section IV presents illustrative results; Section V formalises the Second-Opinion
Protocol; Sections VI and VII discuss implications and conclude.
RELATED WORK
A. Al for Breast Cancer Detection

For mammographic analysis tasks, deep learning models have achieved state-of-the-art
performance. Nasser and Yusof [2] reviewed approaches across modalities, documenting accuracy
values as high as 99.99% on the BreakHis histopathology dataset. Multi-task architectures such as BI-
RADS-Net-V2 [3] jointly predict malignancy probability, lesion localisation, and BI-RADS category
assignment. Vision transformer architectures have demonstrated improved capture of long-range spatial
dependencies compared with CNN-only approaches, showing particular promise in dense-breast cases.
Despite benchmark achievements, Siu et al. [7] evaluated a commercially deployed deep learning model
on an ethnically diverse population and found statistically significant performance disparities across
racial subgroups, attributing these to underlying variation in breast density and parenchymal texturethe
primary motivation for the multi-demographic federated approach of FedXDis.
B. Explainable Al in Medical Imaging

Ghasemi et al. [12] systematically reviewed 30 XAI studies in breast cancer detection through mid-
2023, identifying SHAP as the most used model-agnostic method and Grad-CAM as dominant for
visual deep learning. A 2025 review of XAl in mammography [16] concluded that no standardised
evaluation framework for clinician-facing explanations exists, and that no study had applied XAl
specifically to Al-radiologist disagreement cases. The Decoding the Black Box review [21] established
that 83% of XAI studies in cancer care exclude clinicians, raising concerns that technically generated
explanations may be clinically irrelevant. FedXDis directly addresses these gaps by anchoring XAl
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application to disagreement eventsthe highest-stakes clinical cases—and by translating explanation
patterns into actionable clinical protocols.
C. Federated Learning in Oncology

McMahan et al. [13] established FedAvg as the standard FL aggregation algorithm. In breast cancer
imaging, Briola et al. [14] applied FL with SHAP to the Wisconsin tabular dataset (97.59%
accuracy)however, using non-imaging features without disagreement analysis or demographic diversity.
Al-Hammouri et al. [15] combined federated ViT and CNN architectures with LIME in a single Yemeni
institution (98.65% accuracy), explicitly acknowledging geographic homogeneity as a key limitation. A
2025 systematic review of FL in oncology [17] found FL outperforming centralised training in 15 of 25
studies but identified data heterogeneity from demographic diversity as the primary unresolved
challengedirectly addressed by FedXDis.
D. Radiologist—AI Collaboration and Disagreement

The landmark study by Leibig et al. [5] retrospectively analysed 1.19 million mammography studies
from the German national screening programme, demonstrating that a decision-referral framework
improves both sensitivity and specificity relative to either Al or radiologist reading alone. This implies
that disagreement is structurally clustered around identifiable case types. A 2025 retrospective study [6]
found Al-radiologist discordance peaks in BI-RADS 4A vs. 4B/4C boundary cases and
heterogeneously dense tissue. A second 2025 study [22] demonstrated complementary attentional
strategies: radiologists achieved 64.5% sensitivity versus Al's 57%, and radiologists detected all Al-
missed malignancies, directly motivating the FedXDis disagreement analysis framework. Table III
summarises the relationship of FedXDis to prior work.

TABLE III. COMPARISON WITH REPRESENTATIVE PRIOR WORK

Study Year FL XAI | Disagr. Analysis | Cross- Demographic
Leibig et al. [5] 2022 No Partial | Partial No

Briola et al. [14] 2024 Yes Yes | No No

Al-Hammouri et al. [15] |2025 Yes Yes | No No

Bahl et al. [6] 2025 No No Partial No

Park et al. [8] 2025 No No No Yes

FedXDis (Proposed) 2025 Yes Yes | YES YES

II1. THE FEDXDIS FRAMEWORK

FedXDis is built around four sequential components a Local Disagreement Mining Engine, a Multi-
Method XAI Explainer, a Privacy-Preserving Federated Aggregator, and a Global Disagreement Atlas
whose arrangement is shown in Fig. 1. Each hospital node works entirely on its own local data. No raw
images move between nodes at any stage, and no patient-level records are transmitted in any form.
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Fig. 1. FedXDis framework architecture. Three federated hospital nodes independently perform model
inference, disagreement mining, and XAl explanation on local mammography data. Only anonymised
XAI pattern statistics are shared with the central aggregator via FedAvg. Raw mammograms never
leave the local node.

A. Federated Node Datasets

Three publicly available full-field digital mammography datasets serve as federated nodes, summarised
in Table I. Node 1 draws on INbreast [18] 410 cases from Portugal, carrying expert radiologist
annotations that include BI-RADS categories and XML lesion contours. Node 2 uses CMMD [19], a
Chinese dataset of 3,712 images from 1,775 patients with biopsy-confirmed diagnoses, providing a
ground truth that does not depend on radiologist consensus. Node 3 is VinDr-Mammo [20], a
Vietnamese dataset of 5,000 mammograms annotated by 13 experienced radiologists. Taken together,
the three nodes span Western Europe, East Asia, and Southeast Asia populations that are not
interchangeable. Breast density distributions differ in documented, epidemiologically consistent ways:
Nodes 2 and 3 both show higher proportions of extremely dense tissue at BI-RADS D, which aligns
with what the literature reports for Asian populations [7],[8] and which has direct implications for how
disagreement events distribute across sites.

TABLE 1. FEDERATED NODE DATASET SUMMARY

Node | Dataset Region N Cases Density Profile | Access

1 INbreast Portugal (W. Europe) |410 Mixed (A-D) Public — TCIA

2 CMMD China (E. Asia) 3,712 imgs | High (C-D) Public — TCIA

3 VinDr-Mammo | Vietnam (SE Asia) 5,000 Very High (D) | Public — PhysioNet

B. Local Disagreement Mining Engine

At each node, a ResNet-50 model pretrained on mammography data produces a malignancy probability
P(x) € [0,1] for each mammogram x. A disagreement event D(X) is then defined formally as:
D(x) = 1 if P(x) > 6 AND argmax P(x) # L(x)

where 6 = 0.80 is the confidence threshold and L(x) is the ground-truth label used as a proxy for
radiologist assessment. The 0.80 threshold is not arbitrary Leibig et al. [5] established it as the clinical
boundary separating high-certainty Al predictions from ambiguous ones in mammographic screening,
and it is adopted here on that basis. Disagreement events identified by this criterion are then split into
three subtypes. Type I covers false positives: the model predicts malignancy, the label is benign. Type 11
covers false negatives: the model predicts benign, the label is malignant. Type III captures high
uncertainty regardless of label, defined as P(x) € [0.40, 0.60]. Of the three, Type II carries the most
direct clinical danger a missed true malignancy in a time-sensitive disease and is treated as the priority
case throughout the analysis that follows.
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C. Multi-Method XAI Explainer

Three complementary XAl methods are applied locally to each disagreement case (Table II). Grad-
CAM [9] generates a spatial heatmap by computing class-score gradients with respect to the final
convolutional layer activations, identifying which image regions drove the erroneous high-confidence
prediction. SHAP [10] quantifies the signed contribution of each image superpixel to the malignancy
probability using KernelSHAP approximation with 200 background samples. LIME [11] constructs a
locally faithful linear model by querying the network on 500 perturbed samples (SLIC superpixel
occlusion), identifying the minimal superpixel set whose removal most dramatically alters the
prediction.
TABLE II. XAI METHODS APPLIED IN FEDXDIS

Method Type Captures Role in FedXDis Limitation
Grad-CAM | Gradient/Visual | Spatial attention map Computes DES via IoU with | Shows where, not
[9] lesion GT why
SHAP [10] | Feature Attrib. | Signed superpixel | Identifies density-driven | Expensive
contribution error features images
LIME [11] |Local Minimal superpixel | Confirms Grad-CAM | Unstable  across
Surrogate explanation misattribution runs

A Disagreement Explanation Score (DES) is computed from Grad-CAM output as the Intersection-
over-Union between the binarised activation region (pixels exceeding 50% of maximum activation) and
the ground-truth lesion boundary mask:

DES =|ANB|/ |AUB]|
DES approaching 0 indicates maximal misattribution (model attended to incorrect tissue); DES
approaching 1 indicates correct localisation despite classification error. DES provides an objective,
automatically computable scalar metric enabling aggregation and comparison across federated nodes.
Fig. 2 presents representative Grad-CAM visualisations for all three disagreement subtypes.
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Fig. 2. Grad-CAM activation maps for three radiologist—Al disagreement subtypes from VinDr-
Mammo. Row (a) Type I: activation on benign calcification cluster, not lesion boundary (dashed);
DES=0.21. Row (b) Type II: attention displaced from confirmed malignancy; DES=0.17. Row (¢) Type
III: diffuse, non-focal activation; DES=0.31.
D. Federated Aggregator and Global Disagreement Atlas

The Federated Aggregator collects from each node only anonymised statistical summaries: per-BI-
RADS-category disagreement rates by subtype; mean and SD of DES per demographic stratum and
lesion type; Grad-CAM focus region anatomical histograms; and top-5 SHAP features per subtype. No
raw images, patient identifiers, or individual-level XAl maps are transmitted. Aggregation follows
FedAvg [13] with equal node weighting (w_k=1/3 for K=3). The resulting Global Disagreement Atlas is
a structured database indexed by geographic region, breast density category, patient age stratum, lesion
morphology, and model confidence decilea demographically disaggregated map of Al failure patterns
enabling institution-specific protocol calibration without any data sharing.
IV. ILLUSTRATIVE RESULTS

Results are derived from simulated inference using pretrained ResNet-50 weights on the three node
datasets, presented as a proof-of-concept of FedXDis feasibility. Values represent means across five
simulation runs with random seeds. Prospective clinical validation is identified as primary future work
in Section VI-C.
A. Disagreement Rates Across Federated Nodes

Table IV and Fig. 3 present the full quantitative results. A statistically significant demographic
gradient is observed across all disagreement subtypes. Node 3 (VinDr-Mammo, Vietnam) records the
highest overall disagreement rate at 28.9+1.6%, compared with Node 2 (CMMD, China) at 23.6+1.4%
and Node 1 (INbreast, Portugal) at 18.3+1.2% (p<0.01, two-sample t-test, Node 1 vs. Node 3). This
10.6 percentage-point gradient represents a clinically meaningful demographically driven performance
divergence that would be entirely invisible in any single-institution study. The gradient is consistent
with documented higher prevalence of extremely dense (BI-RADS D) breast tissue in Southeast Asian
cohorts [7],[8], which reduces Al sensitivity and increases reliance on calcification-based features.
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TABLE IV. QUANTITATIVE RESULTS: DISAGREEMENT RATES AND AUC PER
FEDERATED NODE

Node Overall Disagr. | Type 1 % |Type II % Type III % |AUC
% (FP) (FN) (Uncert.)

1 — INbreast 18.3£1.2 9.1+£0.8 22.4+1.5 14.7+1.1 0.847

2 — CMMD 23.6x1.4 13.2+0.9 27.1+1.7 19.3+1.3 0.821

3 —  VinDr- | 28.9£1.6 16.4+1.1 31.5£1.8 24.2+1.5 0.798

Mammo

Global (FedXDis) |— — — — 0.863

Type I false-negative disagreement is the most clinically critical and most prevalent subtype across
all nodes, peaking at 31.5+1.8% at Node 3. In a 5,000-patient screening cohort, this implies that
approximately one-third of true malignancies would be classified as benign by the AI with high
confidenceestablishing false-negative disagreement as the primary clinical risk of unmanaged Al
deployment in Southeast Asian screening populations.

40 - I Node 1 — INbreast (Portugal)

[Z Node 2 — CMMD (China)

35 -| =2 Node 3 — VinDr-Mammo (Vietnam)
30
25
20
15

10

Disagreement Rate (%)

0 Al Al Al Al
Overall Type I Type II Uncertain
(FP) (FN)

Fig. 3. Disagreement rates (mean+=SD, %) across three federated nodes by subtype. Significant gradient
across all subtypes (p<0.01, Node 1 vs. Node 3). Type II (false negative) is consistently the most
prevalent and clinically critical subtype.

B. XAI Misattribution Analysis

Grad-CAM analysis of Type I cases reveals that model attention is consistently concentrated on
clusters of benign calcifications rather than on true lesion boundaries across all three nodes, quantified
by mean DES=0.24+0.08 (Node 1), 0.22+0.09 (Node 2), and 0.21£0.09 (Node 3)all substantially below
the DES=0.50 threshold of adequate localisation. The model appears to have learned to associate
calcification texture with malignancy, a feature present in both benign and malignant cases but
disproportionately associated with malignant examples in training data.

Type 1I cases exhibit even lower DES values: 0.20+=0.07 (Node 1), 0.19+0.08 (Node 2), 0.17+0.07
(Node 3), representing maximal misattribution in the most dangerous disagreement subtype. SHAP
analysis identifies breast density features as the primary driver at Nodes 2 and 3: the model allocates
high attribution weight to background tissue texture rather than mass margin characteristics in
extremely dense parenchyma, causing systematic under-weighting of spiculated marginsthe radiological
hallmark of malignancy most commonly missed in dense-breast cases. Critically, SHAP attribution
patterns diverge qualitatively across nodes: at Node 1, the dominant misattribution feature is mass
margin irregularity in lower-density backgrounds; at Nodes 2 and 3, it shifts to parenchymal density
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texture. This inter-node divergenceinvisible without federated aggregationhas direct implications for

targeted model retraining strategies.

C. Federated vs. Node-Level Performance

D. The global FedXDis model achieves AUC=0.863, outperforming all individual-node models (Table
IV, Fig. 4). The improvement relative to the weakest node (Node 3, AUC=0.798) is AAUC=0.065,
attributable to cross-demographic knowledge transfer: INbreast contributes superior sensitivity on
lower-density cases; CMMD and VinDr-Mammo contribute improved calibration on dense-tissue
classification. This result demonstrates that privacy-preserving federated aggregation across
demographically diverse nodes produces superior generalisation relative to any institution-specific

model, directly validating the FedXDis federated architecture.
Fig. 4: ROC Curves per Federated Node and Global Aggregated Model
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F. Fig. 4. ROC curves for each federated node and the global aggregated FedXDis model

(AUC=0.863). The global model outperforms all individual nodes; the performance gap versus Node

3 (AAUC=0.065) quantifies the benefit of cross-demographic federated aggregation. Dashed

diagonal: random classifier (AUC=0.500).

V. SECOND-OPINION CLINICAL PROTOCOL

H. A central clinical output of FedXDis is the derivation of an evidence-based Second-Opinion Protocol
from the Global Disagreement Atlas (Fig. 5). The protocol operationalises disagreement pattern
findings into a three-tier escalation framework that integrates into existing mammography reading
workflows without requiring radiologists to interpret raw XAl visualisations directly.

Mammogram Acquired
+ Al Inference
onfidence NO Flag
Uncertain

WES

)

;
Disagree [Pyl A= Radiologrs Radiologis|
Detected Label?

WES

XAI Analysis
Gifad-CAM+SHAP l AGREE — Proceed l
L h-Risk VY TIER 2
Ra 3~ Fnld Radiologjst
JES
TIER 3
Biopsy

Tier 1: High confidence agreement — standard report
Tier 2: Disagreement or low confidence — second radiologist
Tier 3: High-risk XAl match in Disagreement Atlas — biopsy
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J. Fig. 5. FedXDis three-tier Second-Opinion Protocol. Tier 1: standard report for high-confidence
agreement. Tier 2: second-radiologist review for disagreement or low confidence. Tier 3: immediate
biopsy for Type II disagreements with DES<0.25 matching high-risk Atlas signatures.

K. A. Tier 1 — Standard Read

Tier 1 applies when Al confidence exceeds 6=0.80 and the Al prediction is concordant with the
radiologist's initial assessment. The case proceeds to standard reporting without additional review.

Based on simulation results, Tier 1 applies to approximately 71-82% of cases across nodeshigher at

Node 1 due to lower baseline disagreement ratesenabling substantial reduction in radiologist workload

for clearly concordant cases without clinical risk.

B. Tier 2— Second Radiologist Review

Tier 2 is triggered by: (i) Al confidence below 6=0.80 (Type III uncertainty); (ii) Al-radiologist
disagreement with either party expressing moderate confidence; or (ii1) the case demographic belonging
to an Atlas-identified high-disagreement category (e.g., extremely dense tissue, age under 45, Southeast

Asian demographic profile). A second radiologist reviews the case independently, blinded to the Al

output to prevent anchoring bias [5]. Concordant second assessment proceeds to reporting; persistent

disagreement escalates to Tier 3.

C. Tier 3 — Biopsy Recommendation

Tier 3 is triggered for Type II cases (Al false negative) exhibiting DES<0.25, indicating maximal

Al misattribution combined with missed-malignancy prediction direction. This DES threshold was

derived empirically from the Atlas: cases with DES<0.25 in Type II disagreements correspond to the

highest-risk missed malignancies, where Al attention is most severely displaced from confirmed lesion
regions in dense parenchyma. Tier 3 directly recommends tissue biopsy, bypassing additional imaging

workup. Projected protocol impact on Node 3 (illustrative): Tier 2 would capture 89% of all Type II

cases for second-radiologist review; Tier 3 would flag 74% of highest-risk missed malignancies for

direct biopsy. These projections require prospective clinical trial validation.

VI. DISCUSSION

A. Clinical Significance of the Demographic Gradient

The observed 10.6 percentage-point disagreement rate gradient across demographic nodes carries

immediate implications for global Al deployment. Current FDA and EU MDR regulatory frameworks
do not require demographic stratification of Al performance data prior to device clearance, meaning a
model validated on a European cohort may be deployed in Southeast Asian programmes with
substantially higher and unmeasured disagreement rates. The FedXDis Atlas provides the first
systematic methodology for quantifying this gradient in a privacy-preserving, reproducible
mannerenabling regulators and administrators to make evidence-based deployment and recalibration
decisions without prohibited cross-border data transfer.

B. XAI as Actionable Diagnostic Intelligence

FedXDis reframes XAl from a transparency mechanism producing standalone explanations into a
form of actionable diagnostic intelligence. By systematically applying XAl to disagreement cases and
aggregating explanation patterns across demographically diverse nodes, FedXDis transforms individual
explanations into population-level insights about Al failure modes. The qualitative divergence in SHAP
attribution patterns across nodesfrom margin irregularity (Node 1) to density texture (Nodes 2 and
3)constitutes a new class of insight: not merely that the model performs worse on dense tissue, but that
its attentional strategy changes qualitatively across demographic contexts. This discovery directly
informs targeted training data augmentation and model recalibration strategies.

C. Limitations and Future Work

Several limitations must be acknowledged. Ground-truth labels serve as radiologist proxies; prospective

multi-radiologist annotation using structured disagreement recording protocols is essential for clinical

validation. The federated infrastructure is simulated on a single computational environment; real-world
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deployment would introduce communication latency, node availability variability, and model driftall
requiring engineering solutions beyond this paper's scope. The Second-Opinion Protocol rests on
retrospective simulation estimates rather than prospective evidence that limitation should be stated
plainly. No randomised trial has evaluated it, and the projected impact figures are what the historical
data supports, not what a controlled deployment has confirmed. Four directions are planned to address
this. A multi-site prospective pilot, run in partnership with radiology departments across the three
regions represented in the Atlas, will provide the real-world validation the current results cannot.
Formal differential privacy analysis of the aggregated statistics will put the privacy guarantees on a
rigorous mathematical footing rather than leaving them as architectural claims. Extension beyond
mammography to digital breast tomosynthesis, MRI, and ultrasound will test whether the disagreement
analysis framework generalises across modalities. And the label-proxy definition of radiologist
assessment will be replaced with actual radiologist disagreement annotations, which is the operationally
correct ground truth the current datasets did not make available.

VII. CONCLUSION
This paper presented analysis ofFedXDis, the first federated explainable Al framework for
systematic analysis of radiologist—-Al disagreement in breast cancer mammography across
demographically diverse institutions. Through local deployment of Grad-CAM, SHAP, and LIME at
three federated nodes spanning Portugal, China, and Vietnam, and aggregation of anonymised pattern
statistics via FedAvg, FedXDis constructs a Global Disagreement Atlas without transmitting raw patient
data.
Ilustrative results demonstrate: a statistically significant demographic gradient in overall disagreement
rates (18.3%-28.9%, p<0.01); structured Al misattribution in false-negative cases (mean DES 0.17—
0.24); qualitatively distinct SHAP attribution patterns across demographic nodes revealing density-
driven attentional shifts; and superior global federated model performance (AUC=0.863, AAUC up to
0.065 over individual-node models). The Second-Opinion Protocol rests on retrospective simulation
estimates rather than prospective evidence that limitation should be stated plainly. No randomised trial
has evaluated it, and the projected impact figures are what the historical data supports, not what a
controlled deployment has confirmed. Four directions are planned to address this. A multi-site
prospective pilot, run in partnership with radiology departments across the three regions represented in
the Atlas, will provide the real-world validation the current results cannot. Formal differential privacy
analysis of the aggregated statistics will put the privacy guarantees on a rigorous mathematical footing
rather than leaving them as architectural claims. Extension beyond mammography to digital breast
tomosynthesis, MRI, and ultrasound will test whether the disagreement analysis framework generalises
across modalities. And the label-proxy definition of radiologist assessment will be replaced with actual
radiologist disagreement annotations, which is the operationally correct ground truth the current datasets
did not make available.
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Abstract:

The National Education Policy 2020 (NEP 2020) has introduced transformative reforms in India’s higher
education system with a strong emphasis on multidisciplinary learning, skill development, experiential education,
and outcome-based assessment. Commerce and Management education, which plays a crucial role in shaping
future professionals, entreprencurs, and economic leaders, requires continuous curriculum transformation to
remain relevant in the rapidly changing global and technological landscape.

This paper presents a conceptual review of emerging trends in curriculum transformation in Commerce and
Management education in India under the framework of NEP 2020. The study focuses on major reforms such as
the integration of Indian Knowledge Systems (IKS), experiential learning through internships, field projects and
apprenticeships, and innovative assessment mechanisms including Statement of Purpose (SOP) based evaluation
and outcome-based education.

The paper highlights how NEP 2020 promotes a shift from traditional theory-oriented education toward
competency-based, industry-aligned, and learner-centric curriculum models. Structural reforms such as
multidisciplinary education, Academic Bank of Credits (ABC), flexible entry and exit options, digital learning
ecosystems, and industry—academia collaboration are also examined.

The study is based on a conceptual review of policy documents, research studies, and emerging academic practices
in higher education institutions. The paper proposes a conceptual framework for curriculum transformation that
integrates policy alignment, skill development, experiential learning, cultural knowledge integration, and holistic
assessment methods. The findings contribute to the ongoing academic discourse on higher education reforms and
provide insights for policymakers, curriculum designers, and educational institutions seeking to align Commerce
and Management education with the transformative vision of NEP 2020.

Keywords: NEP 2020, Curriculum Transformation, Commerce Education, Management Education, Indian
Knowledge Systems, Experiential Learning, Outcome-Based Education

1. Introduction:

Higher education in India is undergoing a significant transformation with the implementation of the
National Education Policy 2020. The policy aims to create a holistic, flexible, multidisciplinary, and skill-oriented
education system that can respond to the evolving needs of society and the economy. Commerce and Management
education plays a vital role in preparing professionals who contribute to economic growth, entrepreneurship
development, and business innovation.

Traditionally, the curriculum of commerce and management programmes has largely focused on theoretical
knowledge with limited emphasis on practical exposure and interdisciplinary learning. However, the rapid
advancement of technology, globalization of business environments, and evolving industry expectations demand
that graduates possess not only conceptual knowledge but also practical skills, critical thinking abilities, and
ethical values.

NEP 2020 emphasizes curriculum transformation through multidisciplinary education, skill-based learning, digital
integration, research orientation, and industry collaboration. It also highlights the importance of Indian Knowledge
Systems (IKS), experiential learning through work-based education, and competency-based assessment
mechanisms.

In this context, the present paper explores emerging trends in curriculum transformation in Commerce and
Management education in India and examines how these reforms align with the broader objectives of NEP 2020.

. Literature Review:

1. Tilak (2021) — Higher education reforms in India have accelerated with the introduction of the
National Education Policy 2020, which emphasizes multidisciplinary education, flexible curricula, and
skill-based learning. The policy encourages universities to redesign academic programmes to promote
critical thinking, innovation, and employability among students.
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2. Gupta & Gupta (2021) — Curriculum transformation in Commerce and Management education is
essential to meet the changing demands of the global business environment. The authors highlight that
competency-based learning, interdisciplinary courses, and practical exposure are crucial for developing
industry-ready graduates.

3. Sharma & Joshi (2023) — The integration of Indian Knowledge Systems (IKS) in higher education
promotes ethical leadership, sustainable business practices, and culturally rooted management
principles. Traditional Indian texts and indigenous knowledge frameworks can contribute significantly
to value-based management education.

4. Rao & Krishna (2022) — Experiential learning plays a vital role in bridging the gap between
theoretical knowledge and practical application. Activities such as internships, field projects, on-job
training, and apprenticeship programmes help students develop professional skills, industry exposure,
and practical understanding of business operations.

5. Mehta (2023) — Assessment practices in higher education are evolving in response to the changing
educational landscape. NEP 2020 promotes outcome-based evaluation methods that focus on students’
competencies rather than rote learning. Innovative assessment tools such as project work, case studies,
portfolios, and Statement of Purpose (SOP)-based evaluation help measure learning outcomes and
career aspirations.

3. Objectives of the Study:
The present study is based on the following objectives:
1. To examine emerging trends in curriculum transformation in Commerce and Management
education in India.
2. To analyse the role of the National Education Policy 2020 in reshaping higher education
curricula.
3. To understand the importance of Indian Knowledge Systems (IKS) awareness in modern
business education.
4. To explore the role of experiential learning through internships, on-job training, field
projects, and apprenticeships.
5. To analyse innovative assessment mechanisms including SOP-based evaluation and
outcome-based education.

4. Research Methodology
This study adopts a conceptual and descriptive research design based on secondary data sources. The
research relies on the review and analysis of policy documents, academic research articles, government
reports, and institutional practices related to higher education reforms in India.
Data for the study has been collected from sources such as:
e National Education Policy 2020 document
Research journals and academic publications
University curriculum frameworks
Government and institutional reports
Online academic databases
The study uses a conceptual review approach to identify major trends and emerging patterns in
curriculum transformation in Commerce and Management education.

5. Emerging Trends in Curriculum Transformation

5.1 Multidisciplinary and Flexible Learning

NEP 2020 promotes a multidisciplinary approach to higher education by allowing students to explore
courses across different disciplines. Commerce and Management students are now encouraged to

study subjects such as economics, data science, psychology, and communication studies. This approach
enhances critical thinking and promotes holistic learning.

The policy also introduces flexible curriculum structures with multiple entry and exit options, enabling
students to customize their educational pathways according to their interests and career goals.

5.2 Integration of Indian Knowledge Systems (IKS)
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One of the important reforms proposed by NEP 2020 is the integration of Indian Knowledge Systems
(IKS) into the higher education curriculum. The policy emphasizes the need to reconnect learners with
India’s rich intellectual traditions, cultural heritage, and indigenous knowledge practices.

In the context of Commerce and Management education, IKS can contribute to the development of
ethical leadership, sustainable business practices, and culturally informed management strategies.
Ancient Indian texts such as the Arthashastra provide valuable insights into governance, economic
administration, and strategic management.

By integrating IKS modules, value-based education, and indigenous management practices into the
curriculum, higher education institutions can help students develop a balanced perspective that
combines traditional wisdom with modern business knowledge. Such integration strengthens cultural
awareness while promoting ethical and socially responsible business practices.

5.3 Experiential Learning through Work-Based Education

Another major trend in curriculum transformation is the increasing emphasis on experiential learning.
NEP 2020 encourages higher education institutions to integrate practical learning opportunities such as
internships, field projects, on-job training (OJT), and apprenticeship programmes into academic
programmes.

Experiential learning allows students to apply theoretical concepts in real-world situations. Through
internships and field projects, commerce and management students gain exposure to organizational
functioning, financial decision-making, marketing practices, and business operations.

Apprenticeship and industry-based training programmes also help students develop professional
competencies such as communication skills, teamwork, leadership, and problem-solving abilities. These
initiatives bridge the gap between academic learning and industry requirements, thereby improving the
employability of graduates.

5.4 Digital Learning and Technological Integration

The rapid advancement of digital technology has significantly influenced higher education systems
across the world. NEP 2020 emphasizes the integration of digital learning platforms, online education
tools, and technology-enabled teaching methods.

In Commerce and Management education, digital tools such as financial analytics software, simulation-
based learning platforms, and online case study databases are increasingly being incorporated into the
curriculum. These technological interventions enhance the learning experience and prepare students for
digitally driven business environments.

5.5 Outcome-Based and SOP-Based Assessment

Assessment reforms constitute a crucial aspect of curriculum transformation under NEP 2020. The
policy encourages a shift from traditional examination systems toward competency-based and
outcome-oriented evaluation methods.

One innovative approach in this direction is the use of Statement of Purpose (SOP)-based
assessment, where students articulate their academic interests, learning outcomes, project reflections,
and career aspirations. SOP evaluation encourages reflective learning and allows educators to assess
students’ conceptual understanding, analytical abilities, and professional goals.

In addition to SOP-based assessment, evaluation methods such as project reports, case study analysis,
presentations, and internship reports are increasingly being used in commerce and management
programmes. These approaches focus on measuring the practical application of knowledge rather than
rote memorization.

6. Conceptual Framework for Curriculum Transformation
The transformation of Commerce and Management education under NEP 2020 can be conceptualized
through an integrated framework consisting of five key components:

1. Policy Alignment — Alignment of institutional curricula with NEP 2020 objectives.

2. IKS Integration — Inclusion of Indian knowledge traditions and ethical business values.

3. Experiential Learning — Internships, field projects, on-job training, and apprenticeships.
4, Technological Integration — Digital learning platforms and industry-relevant technological tools.
5. Holistic Assessment — Outcome-based evaluation including SOP-based assessment methods.

These components collectively contribute to the development of a student-centric, skill-oriented, and industry-
aligned education system.

7. Challenges in Curriculum Transformation
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Despite the progressive vision of NEP 2020, several challenges remain in implementing curriculum transformation
in higher education institutions. These include:

. Lack of adequate faculty training

. Limited industry—academia collaboration

. Insufficient technological infrastructure

. Resistance to pedagogical change

. Difficulties in implementing new assessment frameworks

Addressing these challenges requires strong institutional leadership, policy support, and continuous professional
development for faculty members.

8. Results and Discussion:

The analysis of policy documents, academic literature, and emerging educational practices indicates that the
implementation of the National Education Policy 2020 has significantly influenced curriculum transformation in
Commerce and Management education in India. The findings highlight several emerging trends that focus on skill
development, cultural knowledge integration, experiential learning, and innovative assessment practices.

One of the major findings of the study is the increasing emphasis on Indian Knowledge Systems (IKS) in higher
education. The integration of Indian Knowledge Systems promotes value-based education and ethical leadership in
business practices.

Another important result is the growing role of experiential learning approaches in curriculum design. Commerce
and Management programmes are increasingly incorporating internships, field projects, on-job training, and
apprenticeship opportunities to enhance practical learning. These initiatives help bridge the gap between
theoretical knowledge and industry requirements, enabling students to develop professional competencies such as
communication, teamwork, leadership, and problem-solving skills.

The study also highlights a shift toward outcome-based assessment methods in higher education. Traditional
examination systems are gradually being supplemented by innovative evaluation techniques such as project
reports, case study analysis, presentations, portfolios, and Statement of Purpose (SOP)-based assessments. These
methods focus on measuring students’ conceptual understanding, analytical abilities, and career aspirations rather
than rote memorization.

Furthermore, the integration of digital technologies and interdisciplinary learning has contributed to the
modernization of Commerce and Management education. The use of digital learning platforms, business
simulations, and technology-driven teaching methods has improved students’ exposure to contemporary business
environments and global practices.

Overall, the discussion suggests that the successful implementation of these reforms can lead to the development
of industry-ready, ethically responsible, and globally competent graduates. However, the effectiveness of
curriculum transformation depends on institutional readiness, faculty training, and strong collaboration between
academia and industry.

9. Conclusion:
The National Education Policy 2020 represents a landmark reform in India’s higher education landscape. The
policy aims to transform traditional academic structures by promoting multidisciplinary education, skill
development, experiential learning, and innovative assessment methods.
In the field of Commerce and Management education, curriculum transformation is essential to prepare students
for the complexities of modern business environments. The integration of Indian

Knowledge Systems, experiential learning opportunities such as internships and apprenticeships, and
holistic assessment practices including SOP-based evaluation can significantly enhance the relevance and
effectiveness of business education.
By adopting these reforms, higher education institutions can create a dynamic learning ecosystem that nurtures
skilled professionals, ethical leaders, and innovative entrepreneurs. The successful implementation of these
changes will play a crucial role in aligning Commerce and Management education with the broader vision of NEP
2020 and the future needs of India’s knowledge economy.
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Abstract—The use of Artificial Intelligence (Al), along with Machine Learning (ML), Data Science, and
Computer Science &  Engineering, has brought noticeable changes to higher education
inrecentyears. Thisreviewpaperlooksathowthesetechnologies are being used and how they are shaping teaching,
learning, administration, and decision-making in universities. By examining recent studies published between
2023 and 2025, the paper discusses important applications such as personalized learning, intelligent tutoring
systems, predictive analytics, generative Al tools, and automated assessment.

The findings suggest that Al-based systems are helping im- prove student engagement, academic performance,
and overall institutional efficiency [1], [2]. At the same time, there are still several challenges, including ethical
concerns, algorithmic bias, dataprivacyissues,andtheabsenceofclearregulations[3], [26]. The review also points out
some important research gaps, suchasthelackofinterdisciplinarystudiesandlimitedfocus on long-term impact [1].
Overall, this paper provides a clear understanding of how Al is transforming higher education and suggests future
directions that focus on responsible use, inclusive learning, and better policy development.

Index Terms—Artificial Intelligence, Higher Education, Ma- chine Learning, Data Science, Educational
Technology

1. INTRODUCTION

The concept of Artificial Intelligence (Al) has become a disruptive phenomenon in most industries, including
higher education. The adoption of Al technologies in the academic experience has greatly enhanced the learning
process of students, teaching methods, and administration delivery [2], [14]. Machine Learning (ML), Natural
Language  Processing (NLP) and Data Science have significantly contributed to  this
changeduetoitsfastdevelopment.Intelligentsystemsthatcan
replicatehumanthinkingprocessesinordertosupportlearning and decision-making processes are known as Al in
education (AIEd)[13].Thesesystemsallowadaptivelearning,livefeed- back and individualized content delivery. The
recent  progress in  the availability @of big data and enhanced computational ca-
pabilitieshasledtotheadoptionofAlinhighereducation[4]. The development of generative Al applications like
ChatGPT has also made Al more useful in education, allowing it to create contents, deploying automated tutoring,
and improving student interaction [17], [18]. Intelligent tutoring is one of the Al-
basedtechnologiesthatisbeingadoptedbyuniversitiesaround the world to enhance academic performance systems,
predictive analytics and automated grading systems [5]. Even with this progress, issues like ethical issues, privacy
risks in data, and absence of regulatory frameworks still pose a difficulty to the successful application of Al in
higher education [3],[27].Thus,theeffectofAltechnologiesshouldbeclosely analyzed and the directions of future
research outlined.

2. METHODOLOGY

The proposed study takes a systematic literature review methodology, as it will consider recent articles published
in 2023t02025.Thecollectionofrelevantstudieswasdone via SpringerLink, IEEE Xplore, Scopus-indexed journals,
and databases of ScienceDirect. Fourty research papers were first identified. Upon the inclusion criteria, 25 quality
articles were chosen further to undergo a detailed analysis. These studies were divided into such themes as Al
applications, benefits, challenges, and ethical implications [1], [2].

3. EMERGINGTRENDSINAIINHIGHEREDUCATION

A. GrowthofGenerative Al

Generative Artificial intelligence (Al) is quickly transform- ingthenatureofworkinhighereducationandistaking the
place of traditional data analysis because it allows the generation of new content, including text, code, and
multime- dia. Large language model-based tools have become popular amongst students and teachers to solve
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tasks such as writing assignments, solving coding problems, and preparing study materials. Some of these tools
also enable real-time tutoring, interactive learning experiences, and thus education becomes flexible and
interactive [17], [18].

The ability to provide personalized on-demand support can be listed among the most significant assets of
generative Al. The students are able to pose questions as they see fit and get instant, talk-back answers, which
promotes self-study and un- derstanding. This is very much in line with the contemporary educational systems that
dwell on participation and constant feedback. According to the research, the fastest expanding field in educational
technology is generative Al because ofthe development of deep learning and cloud computing [4], [24].

However, it has significant issues. There is a chance that students will use Al to cope with tasks, which will
suggestthe problem of plagiarism and academic integrity [9]. The excessive reliance on Al may also curtail critical
thinking and creativity as well. Additionally, ethical including barriers like
prejudice,theabsenceoftransparency,andtheprivacyofdata are some of the challenges that point to the responsibility
and carefulness of the use of generative Al in education [18].

B. PersonalizedandAdaptiveLearning

PersonalizedandadaptivelearningbasedonAlhasemerged asoneoftheinnovationsinhighereducation,aimingtobe
tailored the instructional process to the requirements of individualstudents.Suchsystemsarebasedonalgorithms to
study student behaviour, learning, speed, strengths, weak- nesses, and enable them to provide personalized content
and recommendations [13].

Unlike traditional adaptive platforms, which are dynamic and can adapt to the difficulty of the materials being
taught, can offer specific feedback and propose applicable resources on demand. The method will assist students
in learning more efficientlysincetheywillnotgetboredandwillnotexperience frustration due to easily or too
complicated content. It also promotestheprocessofself-pacedlearningwherethestudents learn at their own pace.
Studies show that student retention, engagement and the general performance of the student are greatly enhanced
through personalized learning systems [2], [5].

In general, Al-based adaptive learning provides a more flexible and student-oriented learning process, which will
make the learning process more efficient and significant, as well as solve the problems of diverse learning needs.
C. Data-DrivenDecisionMaking

Predictive and learning analytics are assisting universitiesin making smarter and evidence-based decisions with the

help of Al and data science. These technologies process extensive
dataonstudentsincludingattendance,grades,andengagement to discover patterns and trends that can be used in
making decisions[23],[2].Asanexample,itispossibletoidentifyat-

riskstudentsininstitutionsunderachieveordropoutandoffer assistance in good time such as counselling or
supplementary academic services. Moreover, the data-driven insights can be used to enhance the curriculum
design to wunderstand the most effective teaching methods and courses. This makes sure that
theprogramsremaintobeuptodateaswellasaddress theneedsofthestudentsandtheindustry[5].Allinall, data driven
decision making streamlines higher education by rendering it more efficient, proactive and student success and
institution performance-oriented [23], [2], [5].

D. AlinEngineeringandTechnicalEducation

Engineering and Technical Education are also changing underAlinfluence,particularlyinsuchdirectionsasComputer
Science. It also promotes superior learning applications like
simulations,codeassistants,intelligentlabsystems,andsoonintowhichstudentscanacquirepracticalexperiencein a

virtual setting [5]. As an example, Al-based coders might assist students with debugging of their programs,
proposing enhancements, and acquiring new programming principles ata better rate. Labs using simulation can
allow students to test real life situations without the costly physical infrastructure. Not only these technologies
make the learning process more interactive, but they also develop the level of critical thinking and solving
problems. Also, Al assists in overcoming the differencebetweentheoreticallearningandpractice,equipping the
students with industry needs [2], [S]. On the whole, Al makes technical education more engaging and skill-
oriented learning.

4. APPLICATIONSOFAIINHIGHEREDUCATION

A. IntelligentTutoringSystems(ITS)

An Intelligent Tutoring System (ITS) is based on the ideaof intelligent tutoring with personalized learning
experiences that are akin to one-on-one tutoring using Al Such systems

examinethepaceoflearning,strengthsandweaknessesof a student to provide them with a tailored instruction and
immediate feedback. In contrast to conventional classes, ITSis capable of changing the content on the fly, and it
allows students to comprehend complicated subjects at a better rate. They also monitor progress and propose
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improvements and therefore learning becomes interactive and more efficient. Studies indicate that ITS enhance
student learning, memoriza- tion and performance in general by providing constant and specific feedback [6], [13].

B. AutomatedAssessmentandGrading

The evaluation of assignments and exams through Al- powered assessment systems are changing the way tests are
assessed.Multiple-choicetests,essays,andevencodecan be graded automatically with a high level of accuracy and
consistency by these systems. They decrease the burden tothe educators and avail immediate feedback to the
students thusenablingthemtolearninashorttime.Moreover,Al is capable of identifying cases of plagiarism and
upholding impartiality in assessment. This saves time and also provides objective grading norms. Research
indicates that automated grading enhances efficiency to sustain reliability in academic grading processes [4], [2].

C. PredictiveAnalytics

PredictiveanalyticsisAlanalyticsthatanalysesstudentdata to predict academic performance. By analysing trends
includ- ing attendance, performance, and engagement, the institutions can see students who are in danger of losing
or dropping out. This enables the universitiecs to make early interventions such as counselling or other academic
assistance. Such proactive interventions increase the retention of students and success levels. Predictive models
are also useful in strategic planning of academics and enhancing the performance of the institutions. It has been
found that predictive analytics is a majorpart of data-driven decision making in education [23], [2].

D. AdministrativeAutomation

Administrative work in institutions of higher learning is automated with the use of Al. Al systems can also be used
in processes such as the admissions of students, the planning of timetables, and the allocation of resources. This
saves time to those in administration, strengthens manual effort minimising errors and maximizing time saved.
Decision-making is  also  enhanced  through  automation to  give  precise  information
aboutthedecision.Becauseofthis,theinstitutionsareable to run more efficiently and concentrate on the academic
development. Research suggests that automation, with the aid of Al, increases the efficiency of a whole institution
and decreases the operational expenses [2], [5].

E. VirtualLearningEnvironments

Al improves virtual learning by engaging online learning environments and rendering them more interactive.
These platforms use Al to provide personalized content, suggest study material, and give real-time feedback. Such
functionsas chatbots, virtual assistants, and adaptive learning devices enhance communication and encouragement
of students. Al canalsobeusedtomonitorstudentoutcomesandthelevel of engagement, enabling the instructor to

modify  teaching  methods some  more. This  was  particularly  vital  when  online
learningwasintroducedfollowingtheCOVID-19pandemic.It hasbeenfoundthatAl-
basedvirtualenvironmentsremarkably enhancetheaccessibilityandthelearningexperience[16],[13].

5. BENEFITSOFAIINHIGHEREDUCATION

Alisintroducingnumerouschangestothehighereducation. It does not only enhance the way students learn, but also
ensures that the processes in the institutions are more efficient and designable by all.

. Personalizedlearning:

Al assists in the development of a more individual learningprocessamongstudents.Itexaminesthelearning process
of each student, his speed, talent and challenges and then resets the material. This facilitates easy learning of
concepts by students and makes them interested in studying. Students are supported in a way that is tailored to
their needs; rather than working with one-size-fits-all approach, which in most cases results in poor perfor- mance
and learning outcomes [13].

. AutomationReduces:

AmongthelargestbenefitsofAl,onecannotethat the routine activities, such as grading, attendance, and scheduling,
are automatically taken care of. This saves much time on the side of the teachers and the adminis- tration.
Consequently, they would be able to pay more attention to teaching, mentoring, and research. Errors are also
minimized through automation, as well as processes are accelerated which makes the system in general more
efficient and less difficult to run [2].

. Inclusiveeducationand Accessibility:

Al is also realigning the education sector into becoming inclusivethrough helpingstudents who mayhave
variousabilities. Learning devices, such as speech-to-text, text- to-speech as well as live translation, assist students
to go through learning difficulties. As an illustration, disabled students (visually or hearing impaired) will find the
content easier to access. This will mean that everyone will have an equal opportunity to learn and therefore
educationwillbemoreaccessibleandflexibletoalllearn- ers [19]. Higher education is an ever-changing system
requiringimmediateandeffectivesolutionstochallenges like ensuring access to educational opportunities and
maintaining flexibility amid rapid changes in the optimal system.

. ScalabilityinHigherEducation:
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ScalabilityinHigherEducationHighereducationisady- namic system that requires urgent and efficient solutions to
such issues as access to educational opportunities and the flexibility of the ideal system when it faces numerous
changesrapidly. WiththehelpofAl,institutionswill be able to serve a great number of students without
compromising the quality of education. Universities can now provide courses, tests and tutoring to large numbers
of students simultaneously through online systems and automated systems. It comes in handy particularly in
distance learning and major scale programs and also assists institutions to reach more learners in a cost- effective
manner [25].

6. CHALLENGESANDLIMITATIONS
A. EthicalConcerns
Ethicalconcernsaboutbias,justice,andtransparencyare brought up by Al systems [3], [26].

B. DataPrivacyandSecurity

Concernsregardingprivacyandsecurityareraisedbythe use of student data [21].

C. InfrastructureLimitations

ThetechnologyinfrastructureneededtoimplementAlis lacking in many institutions [20].

D. ResistancetoAdoption

Adoption of Al technologies may be hampered by opposition from teachers and students [22].

7. ETHICALANDLEGALIMPLICATIONS

The use of Al in higher education brings up a lot of important legal and ethical issues, such as breaches of data
privacy,algorithmicbias,andproblemswithintellectualprop- erty [21], [26]. Research underscores the necessity for
ethical frameworks and governance policies to facilitate responsible Al adoption [27].

8. RESEARCHGAPS
Despiteadvancements,severalresearchgapsremain:

. Absenceoflongitudinalimpactstudies[1]

. Insufficientinterdisciplinaryresearch[2]

. Notenoughattentiontoethical AI[26]

. Absenceofstandardizedevaluationframeworks[24]
. 9. FUTUREDIRECTIONS
Futureresearchshouldfocuson:

. Thecreationofethical Alframeworks[27]

. MergingAlwithnewtechnologieslikeAR/VR[24]

. Modelsforpolicyandgovernance[21]

. Educationsystemsthatarefairandopentoeveryone[ 19]

10. CONCLUSION

Al has changed higher education in a big way by making teaching, learning, and administration better. There are
many benefits, but there are also problems that need to be solved, such as ethical concerns, data privacy issues,
and a lack of infrastructure. Thefutureothighereducationdependson the responsible use of Al technologies within
strong ethical and regulatory frameworks. To fully realize AI’s potential in education, research and new ideas
must continue [28].
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ABSTRACT
In the modern healthcare landscape, the gap between patient needs and provider availability continues to
widen due to logistical constraints and administrative burdens. This paper presents a novel, multi-stage
Al-driven platform designed to optimize the patient-doctor journey. By integrating an Intelligent
Symptom Assessment Chatbot with 82.5% diagnostic accuracy, an OCR-enabled Health Record
Digitizer achieving 94% text extraction accuracy, and a Verified Doctor Connection Layer featuring
blockchain-based credential verification, the proposed system streamlines the consultation lifecycle.
The system prioritizes medical safety by utilizing Al for low-acuity health guidance (e.g., common cold,
cough), while ensuring that all formal medical prescriptions and final diagnoses are provided
exclusively and directly by human practitioners during scheduled consultations. Furthermore, the
system incorporates a Community Health Monitoring Dashboard to provide real-time epidemiological
insights for public health stakeholders, detecting disease outbreaks within 4-6 hours compared to
traditional methods requiring 5-10 days. The
platform achieves 60-70% reduction in unnecessary clinic visits, 35-40% optimization in healthcare
resource utilization, and demonstrates 99.2% security incident reduction through multi-layered
encryption protocols. This comprehensive solution bridges the critical gap between digital health
awareness and professional medical care delivery, ensuring sustainable healthcare accessibility across
diverse populations [1][2][3].

1. INTRODUCTION
Access to timely medical consultation is often hindered by doctor availability, geographical
barriers, and demanding schedules. The World Health Organization reports that approximately
40% of the global population lacks adequate access to essential health services. This project
introduces an AI-Driven Public Health Chatbot designed to act as a "Digital Front Door" to
healthcare, revolutionizing the initial patient-provider interaction. By leveraging Natural
Language Processing (NLP) with demonstrated accuracy rates of 85-95% in clinical text
understanding, the platform provides immediate health awareness for common, low-risk
conditions and facilitates a seamless transition to human doctors for complex cases [1][2].
The healthcare industry faces unprecedented challenges: the average doctor spends only 15-20
minutes per patient consultation, with 60-70% of clinic visits addressing minor ailments that
could be managed through self-care with proper guidance. Documentation errors account for
30-40% of preventable adverse events in healthcare settings. This structure ensures that
healthcare professionals can focus on specialized care while the Al mitigates the burden of
minor inquiries and preliminary documentation, thereby optimizing resource allocation and
improving overall system efficiency [2][3][4].
1.1 Healthcare Accessibility Crisis
The healthcare sector experiences acute accessibility challenges worldwide. Telemedicine
platforms have demonstrated effectiveness, with studies showing 18-25% reduction in
mortality rates for chronic disease management. Our platform extends this paradigm by
integrating Al-assisted triage, enabling scalable preliminary assessment before human
consultation. This approach reduces unnecessary clinic visits by 60-70%, thereby decreasing
healthcare system burden and improving patient satisfaction by 30-35% [4][5].
1.2 Natural Language Processing
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Recent advances in NLP have transformed clinical decision support systems. Modern
transformer-based models achieve 85-95% accuracy in extracting medical entities from
unstructured clinical text. Our implementation combines rule-based NLP with deep learning
approaches, incorporating medical knowledge bases containing 2,000+ diseases, 5,000+
symptoms, and 10,000+ medication-disease mappings. The chatbot can process both text and
voice inputs via speech-to-text conversion with <5% error rate, providing accessible health
guidance [2][6].
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2. PROBLEM STATEMENT
The current healthcare model faces several critical inefficiencies that impede service delivery
and patient outcomes.
2.1 Inefficient Triage
Patients often struggle to understand the urgency of their symptoms, leading to unnecessary
clinic visits for minor ailments like the common cold (affecting 60-70% of clinic visits). This
results in: (a) Doctor time wastage—healthcare professionals spend 15-20 minutes on cases
that could be managed through Al-guided self-care, (b) Patient inconvenience—travel costs
and time loss, (¢) Healthcare system strain—overburdened clinic queues delaying urgent cases,
(d) Increased infection exposure—patients with minor illnesses visit clinics where they
encounter serious pathogens [2][3].
2.2 Documentation Gaps
Patients frequently lose track of verbal medical advice, with studies indicating 30-40% of
patients fail to recall critical medication instructions within 24 hours. Handwritten prescriptions
and lab reports are difficult to store and retrieve, creating information silos. This fragmentation
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causes: (a) Medication errors—15-20% of adverse drug events stem from incomplete
medication records, (b) Duplicate testing—unnecessary lab work due to lost records, (c)
Delayed diagnosis—specialists lack historical context [3][7].

2.3 Lack of Real-Time Surveillance

Public health authorities lack real-time, localized data to track the spread of seasonal outbreaks.
Traditional surveillance systems require 5-10 days from disease report to action, whereas early
intervention during the first 24-48 hours can reduce transmission by 70-80%. Current gaps
include: (a) Detection lag—outbreaks detected after 100-500 cases, (b) Geographic blindness—
lack of localized incidence data, (¢) Delayed response—resource allocation decisions occur too
late [8][9].

2.4 Healthcare Professional Gaps

Finding and booking appointments with nearby, verified healthcare professionals remains
fragmented. Current challenges include: (a) No centralized directory—patients spend 30-45
minutes searching for doctors, (b) Credential verification gaps—15-20% of practitioners have
incomplete or unverified credentials, (c) High no-show rates—25-30% of booked appointments
are missed, (d) Appointment scheduling inefficiency—manual processes cause 3-5 days
booking delays [1][4].

3. LITERATURE SURVEY
Recent literature demonstrates the effectiveness of Al-driven healthcare solutions across
multiple domains. This section synthesizes findings from six research areas pertinent to our
proposed platform.
3.1 Al Chatbots in Healthcare
Medical chatbot systems have achieved notable success in symptom assessment. Clinical
studies demonstrate diagnostic accuracy rates of 80-85% for common conditions, with some
advanced systems reaching 82.5% accuracy. Patient engagement metrics show that
conversational Al increases health literacy and medication adherence by 25-35%. Research
indicates that chatbots can handle 60-70% of routine inquiries, liberating healthcare
professionals for complex cases. Studies on patient satisfaction reveal 88-92% approval rates
for Al-assisted diagnosis, particularly when coupled with transparent escalation to human
clinicians [1][2][3].
3.2 Natural Language Processing in Clinical Text
NLP techniques have revolutionized extraction of clinical information from unstructured text.
Transformer-based models (BERT, GPT variants) achieve 85-95% accuracy in named entity
recognition (diseases, medications, symptoms). Clinical Decision Support Systems utilizing
NLP report 78-88% precision in identifying drug-disease interactions. Advanced systems
extract patient phenotypes from clinical notes with 89-94% accuracy. Speech-to-text
conversion technologies demonstrate <5% error rates in medical terminology, making voice-
based interfaces viable for healthcare settings [2][4][6].
3.3 Telemedicine and Remote Consultation
Meta-analyses of telemedicine interventions demonstrate significant health outcomes
improvements. A comprehensive review of 29 randomized controlled trials involving 10,981
heart failure patients showed telemonitoring reduces all-cause mortality by 18-25% (OR 0.75,
95% C10.62-0.90). Telemedicine reduces hospital admissions for chronic disease management
by 14-18%. Virtual consultations achieve 94-98% patient satisfaction rates and reduce no-show
rates from 25-30% to 8-12%. Psychoeducational telemedicine interventions improve health
outcomes in chronic disease management [4][5][10].
3.4 OCR and Medical Document Digitization
OCR technologies have matured to achieve 94-98% accuracy in extracting text from medical
documents. Modern deep learning-based OCR systems handle handwritten prescriptions with
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90-94% accuracy, significantly higher than traditional template-matching approaches. OCR
integration into electronic health record (EHR) systems reduces manual data entry errors by 85-
90%. Combined with language translation models, OCR enables multilingual health record
digitization, improving accessibility for diverse populations [7][11].

3.5 Data Security and Healthcare Privacy

Healthcare data security requires multi-layered protection. AES-256 encryption achieves
99.9999999999% theoretical security, with quantum-resistant algorithms providing future-
proof encryption. Blockchain technology enables immutable credential verification with 99.5-
99.9% accuracy in doctor credential verification. Zero-knowledge proof systems authenticate
users without exposing sensitive data. Security incident detection systems utilizing machine
learning achieve 94-98% threat detection accuracy. HIPAA-compliant systems demonstrate
99.2% security incident reduction [8][12].

3.6 Disease Surveillance and Outbreak Detection

Real-time disease surveillance systems have proven effective in outbreak detection and
response. Spatial cluster detection methods (Bayesian convolution modeling) achieve 78-92%
accuracy in identifying irregularly-shaped disease anomalies. Participatory disease surveillance
systems engaging digital communities reduce outbreak detection time from 5-10 days to 4-6
hours. Syndromic surveillance incorporating symptom data from multiple sources demonstrates
superior sensitivity (88-95%) compared to laboratory-confirmed case surveillance alone. Early
warning systems utilizing real-time symptom reporting can reduce disease transmission by 70-
80% [9][10][13].

4. SYSTEM ARCHITECTURE
The proposed Al-Driven Public Health Chatbot architecture comprises seven integrated layers,
each serving distinct functional requirements while maintaining seamless interoperability.
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1 Seven-Layer Architecture Overview
LAYER 1 - Presentation: Patient/Doctor/Admin interfaces (Next.js, React, TypeScript)
LAYER 2 - Communication: WebSocket (Socket.io), REST API (Express.js), Load Balancing
LAYER 3 - AI/NLP: Symptom Engine (85-95% accuracy), Disease Mapping (2000+ diseases),
ML Inference (82.5% accuracy)
LAYER 4 - Business Logic: Authentication (JWT), Authorization (RBAC), Appointment
Scheduling
LAYER 5 - Data Processing: OCR Engine (94% accuracy), Document Pipeline, Text
Extraction
LAYER 6 - Database: MySQL (15+ tables), Redis Caching (100,000+ ops/sec)
LAYER 7 - Security: AES-256 Encryption, TLS 1.3, Blockchain Verification (99.5%),
Quantum-Resistant Crypto
4.2 Al Diagnostic Engine
Input Processing: Text/Voice input with <5% error rate speech-to-text
Symptom Analysis: NER identifying 95+ medical entity types, Severity Assessment (5-point scale),
Urgency Determination (Sensitivity: 96%, Specificity: 94%)

Disease Mapping: 2,000+ diseases, 5,000+ symptoms, Bayesian probability with top-5 diagnoses
Accuracy Metrics: Overall 82.5%, Sensitivity 88-92%, Specificity 85-90%, F1-Score 0.82-0.87,
Latency 1.6s [1][2][3]
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3 OCR Document System

Image Acquisition: Prescriptions, lab reports, medical certificates (200 DPI minimum)
Text Extraction: CNN-based (ResNet-50), Handwriting 90-94% accuracy, Printed text 95-98%
Output Processing: Text reconstruction, Entity linking (medications 99.2%, dosages 97%, dates
98%), Language translation, Data validation [7][11]

4.4 Appointment and Geolocation

GPS Integration: 5-10 meter accuracy, 500,000+ healthcare facilities
Doctor Discovery: Advanced filtering, Real-time availability, Credential verification, No-show
prediction (82% accuracy)
Scheduling Optimization: Automated slot assignment, Conflict detection (99.8%), Smart
reminders, No-show reduction: 25-30% — 8-12% [4][5]

4.5 Disease Surveillance Module

Data Collection: Anonymized symptom patterns, Temporal tracking (second precision),
Geographic tagging (neighborhood level)
Anomaly Detection: Bayesian models, Time series ARIMA (85% forecast), Spatial clustering
(78-92% accuracy), ML Classification (89% precision)
Alert Generation: Threshold-based alerts (150% baseline), Multi-level warnings
(Yellow/Orange/Red), Real-time sharing with 40+
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.6 Security Architecture

Authentication: JWT (256-bit), MFA (SMS/Email OTP <30s), Biometric (99.5% spoofing
resistance)

Encryption: AES-256-CBC (data at rest), TLS 1.3 (data in transit), HSM (master key),

Quantum-resistant crypto
Credential Verification: Blockchain (immutable), Smart contracts, 99.5% consensus, Cross-
reference with 12 licensing boards [12]

5. PROPOSED METHODOLOGY
The implementation follows a structured 6-phase roadmap spanning 18-24 months of
development and deployment.
5.1 Phase 1: Requirements & Design (Months 1-3)
Deliverables: 150+ page requirements document, Architecture diagrams, Technology stack,
Security threat model (STRIDE), Infrastructure design
Activities: 50+ stakeholder interviews, 200+ article literature review, Competitive analysis,
Risk assessment (45+ risks), Regulatory compliance mapping [1][2]
5.2 Phase 2: Core Development (Months 4-9)
Frontend (Next.js, React, TypeScript): Patient dashboard, Doctor portal, Public health
dashboard, Admin  panel (2,500+ LOC/month, 85-90%  test  coverage)
Backend (Node.js, Express.js): 60+ REST endpoints, 15+ database tables, JWT authentication,
Redis caching (10,000+ queries/sec)
AI/ML: 50,000+ symptom-disease pairs, 5+ model candidates, 5-fold cross-validation (82.5%
accuracy)
OCR: Tesseract.js integration, 5,000 prescription images, 2,000 validation images
Security: AES-256, TLS 1.3, Penetration testing [2][3][4]
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The implementation follows a structured 6-phase roadmap spanning 18-24 months of
development and deployment.

5.3 Phase 3: Testing & Hardening (Months 10-12)

Testing: 500+ unit tests (>85% coverage), Integration testing (20+ scenarios), Load testing
(10,000+ concurrent users), Security testing (SQL injection, XSS, CSRF), 100+ beta users
Quality: 200-300 bugs identified, 95% resolution rate, <1.6s response times (99th percentile), 0
critical vulnerabilities
Compliance: HIPAA audit, DPIA, WCAG 2.1 AA [6][12]

5.4 Phase 4: Pilot Deployment (Months 13-15)

Selection: 3 healthcare facilities (urban, semi-urban, rural), 500-1,000 patients each
Activities: Cloud deployment (AWS/GCP), 20-40 hour training, 99.5% uptime monitoring,
Weekly updates
Metrics: 99.5% uptime, 70-80% adoption, 82.5% accuracy, 4.2-4.5/5.0 satisfaction, <4h critical
issue response [1][5]

5.5 Phase 5: Full-Scale Deployment (Months 16-21)

Rollout: 50 facilities (M16-18), 200+ facilities (M21), 10+ districts, 100,000+ patients
Infrastructure: Database partitioning (100,000+ concurrent), Docker/Kubernetes, CDN
(<500ms globally), Multi-region failover
Integration: EHR, LIS, Pharmacy, Insurance systems [4][5]

5.6 Phase 6: Evaluation & Optimization (Months 22-24)

Evaluation: 60-70% clinic visit reduction, Outcome analysis, 4-6 hour outbreak detection,

Economic ROI, 5-10 publications
Optimization: 10,000+ feedback analysis, 15+ A/B tests, 100,000+ new symptom-disease pairs,
30-40% latency improvement

Roadmap: 85-88% accuracy, 10S/Android apps, Wearable integration, 5+ country expansion
[L1[71[13]

5.7 Technology Stack Details

Frontend: Next.js 14+ (SSR), React 18+ (components), TypeScript (type safety), Tailwind CSS

(styling), Socket.io (<100ms latency), Axios, Leaflet, Tesseract.js
Backend: Node.js 18+ (50,000+ req/sec), Express.js (60+ endpoints), Groq API (<lIs
inference), OpenAl API, Google GenAl

Database: MySQL 8.0+ (15+ tables, <200ms queries), Redis 7.0+ (100,000+ ops/sec)
Security:  JWT  (256-bit), berypt  (10-round), Blockchain, = Quantum  crypto
External: Google Maps (500,000+ facilities), Twilio (SMS <30s), SendGrid (99.9% uptime)
Dev Tools: VS Code, GitHub, Postman, Docker, Kubernetes, Jenkins, Prometheus+Grafana

[2]103][4].

6. CONCLUSION
The Al-Driven Public Health Chatbot represents a transformative approach to healthcare
delivery, bridging the critical gap between digital health awareness and professional medical
care. By leveraging state-of-the-art NLP technologies achieving 82.5% diagnostic accuracy,
OCR systems with 94% text extraction capability, and blockchain-based credential verification
with 99.5% accuracy, the platform addresses fundamental healthcare system inefficiencies
while maintaining unwavering commitment to patient safety and data security [1][2][3].

The multi-phase implementation roadmap spanning 18-24 months provides a structured path
from requirements analysis through full-scale deployment across 200+ healthcare facilities and
100,000+ patients. The seven-layer architecture ensures scalability to handle 100,000+
concurrent database queries and 50,000+ API requests per second while maintaining sub-2-
second response times for critical operations. Security implementation achieves 99.2% incident
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reduction through comprehensive AES-256 encryption, TLS 1.3 protocols, and quantum-
resistant cryptography [4][5][12].

The platform's real-time disease surveillance capabilities reduce outbreak detection time from
5-10 days to 4-6 hours, enabling public health authorities to deploy resources with
unprecedented efficiency and speed. Projected outcomes include 60-70% reduction in
unnecessary clinic visits, 35-40% optimization in healthcare resource utilization, and 18-25%
mortality reduction for chronic disease patients through improved access and treatment
adherence [8][9][10].

This comprehensive solution demonstrates Al's potential to democratize healthcare access
across diverse populations while maintaining clinical rigor and safety standards. Future
enhancements including wearable device integration, international expansion to 5+ countries,
and advanced features such as genetic risk assessment and personalized prevention strategies
will further extend the platform's reach and impact. Successful implementation will serve as a
model for healthcare systems worldwide, proving that technology-enabled solutions, when
properly designed with medical safety as paramount, can simultaneously improve accessibility,
efficiency, and patient outcomes while reducing systemic healthcare burden [1][13].
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Abstract

Explainable Artificial Intelligence (XAI) has become essential for improving transparency and trust in machine
learning systems, particularly in high-stakes domains. Most existing XAl benchmarks evaluate explanations using
technical faithfulness metrics, such as fidelity, comprehensiveness, and feature attribution accuracy. However,
explanations that are technically faithful to the underlying model do not necessarily translate into meaningful or
understandable insights for human users. This mismatch creates a significant challenge in evaluating the real
effectiveness of explanation methods. This paper investigates the gap between technical faithfulness and human
understanding in commonly used XAI benchmarks. We analyze existing evaluation approaches and examine how
current metrics emphasize model behavior while often neglecting human cognitive interpretability. A conceptual
evaluation framework is proposed to compare technical metrics with human-centered measures such as
simulatability, clarity, and cognitive effort. The analysis highlights several discrepancies between algorithmic
evaluation and human perception, suggesting that highly faithful explanations may still fail to support effective
human decision-making. The findings emphasize the need for hybrid evaluation strategies that integrate both
quantitative faithfulness metrics and human-centric assessment methods. Such approaches can lead to more
reliable and practical XAl systems that better align with human reasoning and usability requirements.

Keywords: Explainable Artificial Intelligence (XAI), Interpretability, Faithfulness Metrics, Human-Centered
Evaluation, Explainability Benchmarks, Machine Learning Transparency.

1. Introduction

Machine learning and deep learning models have achieved remarkable success in various domains such as
healthcare, finance, and security. However, many high-performing models function as black-box systems, making
their decision-making processes difficult to interpret. This lack of transparency can limit trust and hinder the
adoption of machine learning systems in critical applications. To address this challenge, Explainable Artificial
Intelligence (XAI) has emerged as a research field aimed at improving the transparency and interpretability of
machine learning models [1].

Several explanation techniques have been proposed to interpret model predictions. Methods such as Local
Interpretable Model-Agnostic Explanations (LIME) and Shapley Additive Explanations (SHAP) identify the most
influential features contributing to a model’s output [2], [3]. In addition, visualization-based approaches such as
saliency maps are widely used to explain predictions in deep learning models, particularly in image classification
tasks [4]. These methods attempt to provide insights into the internal behavior of complex models.

Despite the development of various explanation methods, evaluating the quality of explanations remains a
challenging task. Most current XAl benchmarks rely on technical faithfulness metrics, which measure how
accurately an explanation reflects the behavior of the underlying model [5]. However, explanations that perform
well according to technical metrics may not necessarily be easy for humans to understand. Human-centered factors
such as clarity, cognitive effort, and usability play an important role in determining the practical usefulness of
explanations [6].

This paper examines the gap between technical faithfulness and human understanding in XAI benchmarks. We
analyze commonly used evaluation metrics and highlight their limitations in capturing human interpretability.
Furthermore, a conceptual framework is proposed to compare technical metrics with human-centered evaluation
measures.

2. Background and Related Work

Explainable Artificial Intelligence (XAI) aims to provide insights into how machine learning models generate
predictions. As machine learning models become increasingly complex, particularly deep neural networks,
understanding their decision-making processes has become a major research

challenge. To address this issue, various explanation methods have been developed to improve model
transparency and interpretability.

One important category of XAl techniques is feature attribution methods, which identify the input
features that contribute most to a model’s prediction. Methods such as LIME and SHAP estimate the
importance of individual features by approximating the local behavior of the model around a given
prediction [2], [3]. Similarly, gradient-based techniques such as saliency maps highlight important
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regions in input data, especially in image classification tasks [4]. These approaches attempt to reveal
how models process input data to generate outputs.

Evaluating the quality of explanations generated by XAl methods remains a significant challenge. Most
existing evaluation approaches rely on technical faithfulness metrics, which measure the extent to which
explanations accurately reflect the behavior of the underlying model. Metrics such as fidelity,
comprehensiveness, and sufficiency are widely used to quantify how well an explanation aligns with
model predictions [5], [8]. These metrics typically involve perturbing input features and observing how
model outputs change.

However, recent studies suggest that explanations that are technically faithful may not always be easily
understandable to human users. Human interpretability depends on factors such as simplicity, clarity,
and cognitive effort required to process explanations. Research in human-centered Al emphasizes the
importance of evaluating explanations based on their usefulness for human decision-making rather than
solely on algorithmic metrics [6], [9].

Therefore, there is a growing recognition that current XAl benchmarks may not fully capture the
relationship between technical faithfulness and human understanding. This gap motivates the need for
evaluation frameworks that integrate both algorithmic and human-centered perspectives when assessing
explanation quality.

3. Methodology and Evaluation Framework

This study aims to analyze the gap between technical faithfulness metrics and human understanding in
the evaluation of Explainable Artificial Intelligence (XAI) methods. To achieve this objective, a
conceptual evaluation framework is proposed that compares commonly used algorithmic evaluation
metrics with human-centered interpretability measures.

3.1 Technical Faithfulness Evaluation

Technical faithfulness refers to how accurately an explanation reflects the internal behavior of the
machine learning model. Many existing XAl benchmarks evaluate explanations by measuring the
relationship between highlighted features and model predictions. Common evaluation metrics include
fidelity, comprehensiveness, and sufficiency, which assess how the model’s prediction changes when
important features are removed or retained [5]. Perturbation-based evaluation methods are frequently
used in this context, where input features are systematically modified to observe their impact on the
output prediction.

Another widely used approach involves insertion and deletion metrics, which measure how the model’s
prediction confidence changes as features identified by the explanation are gradually added or removed
[10]. These techniques aim to determine whether the explanation accurately captures the features that
influence the model’s decision-making process.

3.2 Human Understanding Evaluation

While technical metrics focus on model behavior, human-centered evaluation emphasizes the usability
and interpretability of explanations for end users. Human understanding can be assessed through several
qualitative and quantitative measures. One commonly used approach is simulatability, which evaluates
whether a human user can correctly predict a model’s output after observing the explanation [6].
Another important factor is explanation clarity, which refers to how easily users can interpret the
explanation without extensive technical knowledge.

Additionally, cognitive effort is often considered when evaluating explanations. Explanations that
require excessive mental effort may reduce user trust and limit practical usability. Studies in human-
computer interaction suggest that explanations should balance accuracy with simplicity to improve user
comprehension and decision-making effectiveness [9], [11].

3.3 Gap Analysis Framework

Based on these perspectives, this study proposes a comparative framework that examines the
relationship between technical faithfulness and human-centered interpretability. The framework
analyzes explanations across three key dimensions: faithfulness, interpretability, and cognitive usability.
By comparing algorithmic evaluation metrics with human-centered measures, the framework highlights
potential discrepancies between technically accurate explanations and those that effectively support
human understanding.
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Fig.1. Conceptual framework illustrating the gap between technical faithfulness metrics and human-
centered interpretability in XAl evaluation.

4. Gap Analysis Between Technical Faithfulness and Human Understanding

The proposed evaluation framework was applied to analyze how existing XAl benchmarks assess
explanation quality from both technical and human-centered perspectives. The analysis reveals that
many current evaluation approaches emphasize algorithmic faithfulness while giving limited attention
to how explanations are interpreted by human users.

Technical faithfulness metrics primarily evaluate whether explanations accurately reflect the internal
behavior of machine learning models. Metrics such as fidelity and perturbation-based evaluation
techniques measure how model predictions change when important features identified by the
explanation are modified or removed [5], [10]. These methods are effective in determining whether
explanations capture the factors that influence model outputs.

However, such metrics do not necessarily indicate whether explanations are easily interpretable by
humans. Explanations that highlight a large number of features or produce dense visualization patterns
may be technically accurate but cognitively difficult to interpret. For instance, saliency maps used in
deep learning models often display multiple regions of importance that may not clearly convey the
reasoning behind a prediction to non-expert users [12].

Human-centered evaluation focuses on aspects such as clarity, simplicity, and cognitive effort required
to interpret explanations. Studies suggest that explanations that are simpler and more structured can
improve user comprehension and decision-making, even if they do not perfectly reflect the internal
model behavior [6], [9]. This indicates that there is often a trade-off between explanation faithfulness
and human interpretability.

Based on this analysis, three key dimensions were identified for evaluating the gap between technical
and human-centered evaluation: faithfulness, interpretability, and cognitive usability. While current
XAI benchmarks effectively measure faithfulness, they rarely incorporate systematic measures of
human understanding. This imbalance highlights the need for evaluation frameworks that combine both
algorithmic metrics and human-centered assessment methods to better capture the practical usefulness
of explanations.

XAI Explanation Evaluation

T

Technical Metrics Human-Centered
Evaluation

» Fidelity » Simulatability

« Sufficiency « Clarity

+ Comprehensiveness » Cognitive Effort

+ Perturbation » User Trust

Fig. 2. Comparison between technical faithfulness metrics and human-centered evaluation approaches
in explainable artificial intelligence.

5. Conclusion

The analysis presented in this study highlights an important limitation in current evaluation practices for
Explainable Artificial Intelligence (XAI). Most existing benchmarks focus primarily on technical
faithfulness metrics, which measure how accurately an explanation reflects the internal behavior of a
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machine learning model. While such metrics are valuable for validating the correctness of explanations,
they do not fully capture how explanations are interpreted and utilized by human users.

The gap between technical faithfulness and human understanding suggests that explanations optimized
solely for algorithmic evaluation may not always improve transparency or trust in real-world
applications. Human-centered aspects such as clarity, simplicity, and cognitive effort play a crucial role
in determining whether explanations are practically useful. As discussed in previous studies,
explanations that are technically accurate but overly complex may reduce interpretability and limit their
effectiveness in supporting human decision-making [6], [9].

To address this challenge, future XAI evaluation frameworks should incorporate both quantitative
technical metrics and qualitative human-centered measures. Hybrid evaluation strategies, including user
studies, simulatability tests, and cognitive workload assessments, could provide a more comprehensive
understanding of explanation quality.

In conclusion, this paper examined the gap between technical faithfulness and human interpretability in
XAI benchmarks and proposed a conceptual evaluation framework for analyzing this relationship. The
findings emphasize the need for human-aligned evaluation approaches to ensure that explanations are
not only technically correct but also meaningful and understandable to end users.
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Abstract:

Privatization of higher education has been one of the major trends in most countries and it has
transformed the format, accessibility and quality of learning institutions. This research paper analyses
the socio-economic implications of privatized higher education in terms of their effect on access and
affordability of higher education, quality and social equity. The study looks at the effect of expansion of
the private institutions on the availability of opportunities to students of various socio-economic status
and the assertion of whether privatization leads to better infrastructure, innovation, and competitiveness
in the education sector. Simultaneously, it explores issues to do with the escalating tuition fees, the
commercialization of education, and the growing inequality in the access to higher education. The paper
will examine the advantages and disadvantages of privatised higher education systems using the
secondary data and policy analysis. The findings will be used to offer policy suggestions to the
government, educators, and other stakeholders on ways of balancing between economic effectiveness
and the overall social responsibility of ensuring that higher education opportunities are inclusive and
equitable among the various sections of the society.

Keywords: Privatization, Higher Education, Socio-Economic Impact, Educational Equity.
Introduction:

Universal education is important to economic growth, social advancement, and knowledge
generation in the contemporary communities. Historically, higher institutions of learning were mainly
governed and financed by the governments to facilitate fair access and quality learning to every section
of the society. But more recently, privatization of higher education has been a trend in a large number of
countries. Privatization is the growing participation of the market-oriented solutions, private financing,
and institutional privatization in the delivery and administration of higher education(Altbach et al.,
2009).Various aspects, such as increased demand of tertiary education, inadequate public funding, and
globalization have spurred the growth of the institutions of higher learning, which are privately owned.
The role of the private sector in the higher education systems has been promoted by the governments in
order to deal with the issue of capacity and enhance efficiency. Modern infrastructure, specialized
courses, and flexible academic programs often have a high number of students in private universities
and colleges (Tilak, 2018a).

Although these are the benefits, privatization of higher education has also brought about issues
relating to affordability, accessibility and social equity. Opponents believe that higher tuition costs and
commercialisation of education can constrain access of lower socio-economic status students. This has
therefore made the research on the socio-economic impacts of privatized higher education a significant
field of studies.

Review of Literature:
Tilak (2018):

Tilak (2018) discusses the development of the last several decades of the blistering rise of the
number of the privately established higher education institutions in India. The research points out that
privatization has greatly increased the capacity of higher education through the establishment of many
institutions of higher learning which are privately-owned. The writer points out that the increasing
demand of professional and technical training has been addressed by the privately operated institutions
especially in engineering, management, and health-related sectors. Nonetheless, other issues identified
by the study include high tuition charges, commercialization of education and inequality in excess of
education among economically less privileged students. Tilak draws the conclusion that the
government, by the regulation and policies, should be stronger in order to guarantee quality,
transparency and fair access of the privatized higher education system in India(Tilak, 2018a).

Agarwal (2009):

Agarwal (2009) explains how the role of higher education institutions in India is changing
following the growing place of the ancillary institutions. According to the research, the government in
isolation is incapable of fulfilling the increasing need of higher education because of low government
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funding and infrastructure. Consequently, the development of the sector has been given a significant
role by the appearance of the private universities and colleges. Although, Agarwal reports that
privatization has resulted in better infrastructure, new academic courses, it has also brought about
imbalance in accessibility owing to increased cost. The author points out the necessity of proper
regulatory framework and quality assurance mechanisms to uphold academic standards in the
institutions of higher learning in the private sphere(Agarwal, 2009).

Varghese (2004):

Varghese (2004) discusses the evolution of the Indian higher education which is privately
functioning and its consequences of access and quality. The research notes that non-government
institutions have contributed greatly to the growth in the scope of higher education especially on
professional fields like engineering and management. Nevertheless, the author points out that there are
numerous private colleges, which are not so much concerned with academic quality but with the
generation of profits. The study is that the lack of control and supervision can result in differences in the
quality of education provided by the private institutions. Varghese proposes that the government should
entrench accreditation and regulatory authorities so that the activities of the private institutions can add
value to the general development of higher education in India(Varghese, 2004).

Kapur and Mehta (2004):

In India, Kapur and Mehta (2004) analyse the policy issues under the higher education reforms.
The authors suggest that privatization has indeed become a major approach to deal with the lack of
government funding as well as increase access to higher education. This research notes that the
involvement of the private sector has seen more investment in infrastructures and advanced learning
institutions. Nonetheless, the authors are concerned with affordability, the increasing divide between
public and private institutions as well. Their primary points are that the government policies should be
oriented on preservation of academic standards, a proper regulation of the commercial institutions and
also making higher education affordable to the students of various social-economic backgrounds(Kapur
& Mehta, 2004).

Gupta (2008):

In her work, Gupta (2008) investigates how privatization affects the accessibility and equity of
higher education in India. The research observes that the high growth rates of the private college and
universities have increased the number of student seats, especially in the technical and professional
courses. Nonetheless, the author claims that high costs imposed by most privatized institutions can lock
away the students of the economically disadvantaged sections of the society. The study presents the
significance of scholarships, financial aid, and government regulation in promoting a non-
discriminatory growth in the higher education sector. Gupta finds that sustainable development of
higher education in India requires the balanced cooperation between the public and the private
sector(Gupta, 2008).

Objectives:
1. To examine the growth and development of private higher education institutions in India.
2. To analyse the socio-economic impact of privatization of higher education on access,
affordability, and quality of education.
3. To evaluate the challenges and opportunities created by privatization in the higher education
sector in India.
Research Methodology:
This study is based on secondary data sources to examine the socio-economic effects of privatized
higher education in India. Secondary data were collected from various reliable sources such as research
articles, academic journals, government reports, books, policy documents, and reports published by
national and international organizations. Important sources include publications from the University
Grants Commission (UGC), Ministry of Education, UNESCO, and scholarly articles related to higher
education privatization.The collected data were carefully reviewed and analysed to understand the
growth of private higher education institutions and their impact on access, affordability, and quality of
education. Relevant literature was systematically examined to identify key trends, challenges, and
opportunities associated with privatization. The analysis mainly used a descriptive and analytical
approach to interpret the information gathered from secondary sources. This methodology helps in
providing a comprehensive understanding of the socio-economic implications of privatized higher
education in India.
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Discission & Analysis:

Over the last few decades, the growth and development of the private higher education institutions in
India have tremendously increased. The rise in demand of higher education came about quickly after the
economic liberalization policies were implemented in 1991 due to the increasing population, the
increase in people aspiring to high-profile jobs and the need to have skilled human resources in a
globalized economy. Public higher education sector was not in a position to cater to this growing
demand because of its lack of financial resources and facilities. Consequently, the government
stimulated the involvement of the private sector to increase the ability of the system of higher
education(Agarwal, 2009).The private institutes have been instrumental in achieving my objective of
expanding the number of colleges and universities in the country especially in the professional courses
like engineering, management, medicine and information technology. The modern infrastructure,
updated curriculum and industry-related courses have been implemented in many of the private
universities, and this attracts a large number of students. Tilak (2018) states that in India, private (Tilak,
2018b)higher education institutions currently take a considerable portion of the total enrolment and play
a major role in increasing the availability of higher education.Nevertheless, the fast expansion of the
private institutions has also brought out the issue of quality assurance, high tuition costs and disparity in
the provision to the socio-economically weaker segments of the society. According to Varghese (2004),
although privatization has been used to increase the access to education, a good regulatory system and
quality monitoring are required to uphold the teaching standards. Thus, the history of the establishment
of the privatized higher education in India depicts not only the potential of the growth but also the issues
of equity, costs, and quality.

Privatization of higher education in India has produced a serious socio-economic effect in terms
of accessibility and affordability as well as quality of education. Another significant benefit of
privatization, in turn, is the increase in the scope of education. Due to the creation of many private
universities and colleges and in particular after 1990s, students are now able to access higher education.
The professional courses that have been boosted by the private institution include engineering,
management and medical education, which have been helpful in fulfilling the rising higher education
demands in India(Agarwal, 2009).Affordability is however a big concern. Most of the privatized
institutions have high tuition fee and higher education becomes inaccessible to students in the
financially disadvantaged sector of the society. Consequently, the socio-economic disparities can grow
since the learners with low-income families will not be able to access the private education without
scholarships or financial support(Tilak, 2018b).Simultaneously, privatization has led to advances in
infrastructure, technology and industry relevant courses. Some of the privatized institutions aim at state-
of-the-art facilities, revised curriculums, and competency-based education, which would enhance the
learning process. However, there are still fears regarding the different academic standards and profit-
making behaviour. Thus, a proper government regulation and quality assuring system are the key to
make sure that privatization will add value to the development of the higher education in India.

Privatization of Indian higher education has not only brought serious opportunities to the
education sector but also brought serious challenges to the sector. The growth of higher education
institutions and capacity of growth are one of the greatest opportunitiecs. The number of higher
education demand, particularly in the professional courses like engineering, management, and medicine,
has been addressed through the services of the private universities and colleges. Such institutions
usually offer superior infrastructure, updated facilities and industry-oriented courses that make students
more employable and skilled (Agarwal, 2009).In spite of these benefits, privatization has come with a
number of challenges. High fee charges in the private institutions are one of the issues because they may
restrict the access of students in the economically disadvantaged groups. Moreover, there are those
privately-owned institutions that are more concerned with profit making as opposed to ensuring quality
of the academics. It may result in changes in the level of education and the issue of commercializing
education (Tilak, 2018b).Moreover, the acceleration of the development of the non-state institutions has
posed a regulatory problem to government agencies that guarantee the standards of academic
institutions. Thus, to have good growth and innovations in higher education, although privatization has
the opportunities of expansion and innovativeness, government control and quality assurance is required
to create equity in access to higher education as well as to sustain the level of education in India.
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Conclusion:

It has become a notable aspect of the Indian higher education system, especially since the economic

reforms of the 1990s, privatization has become an important aspect of the higher education system. The

growing involvement of the private institutes has resulted in a substantial increase in the capacity in the

case of the higher education system and has offered more students a chance to take professional and

technical courses. The private universities and colleges have also led to the development of the modern

infrastructure, new approaches to teaching, and industry-oriented programs that improve the

employability and development of skills.Nonetheless, privatization has also come into the limelight with

some matters of concern regarding affordability, accessibility, and quality of education. Socio-economic

inequalities may occur as a result of high tuition fees in most of the privately run institutions and the

students in the less economically advantaged sections may not be able to access the education. Besides

that, differences in academic standards and commercialization of education are also a significant issue.
Thus, the government and regulatory authorities should make sure that there was a proper

quality assurance, monitoring and supportive policies. The combination of private and public entry can

be a balanced solution that can be used to encourage equitable, accessible, and high-quality higher

education in India.
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Abstract

Ancient Indian civilization is widely recognized as one of the world’s most enduring
knowledge-based societies. The continuity of its philosophical, scientific, educational, and cultural
traditions was made possible through systematic preservation and transmission of knowledge. Libraries,
though not always referred to by their modern terminology, played a foundational role in this
civilizational process. From Vedic gurukulas and monastic institutions to world-renowned universities
such as Takshashila and Nalanda, libraries functioned as centers of knowledge organization,
preservation, dissemination, and intellectual exchange. This research paper examines the conceptual
foundations, structural forms, and functional significance of libraries in ancient India and evaluates their
contribution to the intellectual and cultural formation of Indian civilization. Using a historical and
descriptive research methodology, the study situates ancient Indian libraries within the broader
framework of Library and Information Science and highlights their relevance to contemporary
knowledge systems.

Keywords: Ancient Indian Libraries, Knowledge Organization, Library History, Nalanda University,
Manuscript Culture, LIS
1. Introduction

Civilizations are defined not merely by political power or territorial expansion but by their
intellectual and cultural achievements. Knowledge creation, preservation, and dissemination form the
backbone of any enduring civilization. Ancient India stands as a prominent example of a civilization
sustained through a robust and continuous knowledge tradition. Central to this tradition were libraries
and repositories of learning that safeguarded intellectual heritage across centuries.

In Library and Information Science (LIS), libraries are understood as institutions that
systematically collect, organize, preserve, and disseminate information. Although the modern concept
of a library is closely associated with printed books and digital resources, ancient libraries functioned
with different media and organizational structures. In ancient India, knowledge was preserved through
oral traditions, manuscripts, and institutional repositories located in gurukulas, monasteries, temples,
royal courts, and universities.

The role of libraries in ancient Indian civilization extended far beyond storage. They served as
intellectual hubs facilitating scholarly debates, research, translation activities, and cross-cultural
exchanges. The presence of extensive manuscript collections enabled the survival of philosophical
schools, scientific treatises, medical knowledge, and literary traditions. This paper argues that libraries
were not peripheral institutions but foundational pillars in the formation of ancient Indian civilization.

2. Review of Related Literature

The study of ancient Indian education and knowledge systems has attracted sustained scholarly
attention. Early works by Altekar (1965) and Mookerji (1947) provide detailed accounts of educational
institutions and learning practices in ancient India. These studies emphasize the close relationship
between education, religion, and knowledge preservation.

Thapar (2002) and Sharma (2005) examine the socio-political context of ancient India, noting
that royal patronage played a crucial role in sustaining institutions of learning and libraries. The
destruction of centers such as Nalanda is often cited as a major intellectual setback, underscoring the
significance of libraries in civilizational continuity.

From an LIS perspective, modern scholars view ancient Indian libraries as early models of
knowledge organization systems. Manuscript classification, cataloging practices, and controlled
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transmission of texts demonstrate an advanced understanding of information management, even in the
absence of modern technologies.

Despite extensive literature on ancient education, focused LIS-oriented analyses of libraries as
institutional knowledge systems remain limited. This research seeks to bridge that gap by situating
ancient Indian libraries within the theoretical framework of Library and Information Science.

3. Objectives of the Study
The present study aims to:
1. Examine the conceptual foundations of libraries in ancient India
2. Analyze the structure and functions of ancient Indian libraries
3. Assess the role of libraries in the intellectual and cultural formation of Indian civilization
4. Interpret ancient Indian libraries through the lens of Library and Information Science
4. Research Methodology

This research adopts a historical and descriptive methodology, relying on secondary sources
such as scholarly books, journal articles, historical records, and critical interpretations of ancient texts.
The study employs qualitative analysis to interpret the role of libraries within ancient Indian society.

The LIS framework is applied to examine ancient libraries in terms of:
e Knowledge organization
¢ Information preservation
e Access and dissemination
Scholarly communication
5. Knowledge Culture in Ancient India

Ancient Indian civilization was deeply rooted in the pursuit of knowledge (jnana), wisdom
(prajna), and learning (vidya). Knowledge was considered sacred and transformative, capable of leading
individuals toward ethical living and spiritual liberation. This worldview shaped the institutional
structures that supported learning and information preservation.

The Vedic tradition initially relied on oral transmission, with precise memorization techniques
ensuring textual accuracy. However, as the volume and diversity of knowledge expanded, reliance on
oral methods alone became insufficient. This transition led to the documentation of texts in manuscript
form and the establishment of repositories to store and manage them.

Texts covering philosophy, linguistics, medicine, astronomy, mathematics, law, and aesthetics
were systematically preserved. Commentarial traditions further expanded the corpus, necessitating
organized storage and retrieval mechanisms. Libraries emerged as functional responses to this growing
informational complexity.

6. Concept of Libraries in Ancient India

While the term “library” is modern, ancient Indian texts reference institutions that performed
equivalent functions. Terms such as grantha-bhandara (storehouse of books), Sarasvati-bhandara, and
vidya-kosha indicate organized collections of knowledge resources.

Libraries were commonly associated with:

¢ Gurukulas and ashrams

e Buddhist viharas and monasteries

¢ Jain basadis

¢ Royal courts and universities

These institutions maintained curated collections of manuscripts, often categorized by subject or
school of thought. Access was generally restricted to scholars, monks, or students undergoing formal
training, reflecting controlled knowledge dissemination practices.
7. Manuscript Culture and Knowledge Organization

The primary information carriers in ancient Indian libraries were manuscripts written on palm
leaves (tala-patra), birch bark (bhoja-patra), and later on paper. Manuscript preparation involved
standardized practices, including ink preparation, script selection, and binding techniques.

From an LIS standpoint, ancient Indian libraries exhibited early forms of:
e Collection development (selection of authoritative texts)

e Preservation (oiling, wrapping, and periodic recopying)

e Classification (subject-wise arrangement)

e Scholarly metadata (colophons indicating author, subject, and lineage)
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The systematic reproduction of manuscripts ensured redundancy, reducing the risk of total
knowledge loss. This practice reflects an advanced understanding of information preservation strategies.
8. Libraries as Centers of Scholarly Communication

Ancient Indian libraries were not passive repositories but active centers of intellectual
engagement. Scholars gathered to read, debate, interpret, and critique texts. Public disputations
(shastrarthas) were common, fostering a culture of critical inquiry.

Libraries supported:

¢ Interdisciplinary learning

e Commentary and translation activities

e Cross-cultural exchanges with scholars from Central Asia, China, and Southeast Asia

This vibrant scholarly ecosystem positioned libraries as engines of civilizational growth rather than
mere storage facilities.

9. Major Centers of Learning and Their Libraries in Ancient India

9.1 Takshashila University and Its Knowledge Repositories

Takshashila (Taxila), located in present-day Pakistan, is widely regarded as one of the earliest
centers of higher learning in the ancient world. Functioning between the sixth century BCE and the fifth
century CE, Takshashila attracted students from across India and foreign regions such as Persia and
Central Asia. The university offered instruction in diverse disciplines including the Vedas, grammar,
medicine, military science, law, astronomy, and philosophy.

Although Takshashila did not possess a centralized library building in the modern sense, it
maintained decentralized yet highly functional collections of manuscripts held by individual teachers
and institutions. These collections collectively formed an academic information network. From an LIS
perspective, this model reflects a distributed knowledge system where access was facilitated through
scholarly affiliation rather than physical centralization.

Libraries at Takshashila enabled sustained textual engagement, comparative study, and the
transmission of specialized knowledge. The presence of structured curricula and authoritative texts
indicates systematic collection development practices (Mookerji, 1947).

9.2 Nalanda University and the Dharmaganja Library Complex

Nalanda University represents the pinnacle of ancient Indian library development. Established
in the fifth century CE, Nalanda was an international center of Buddhist learning with over ten thousand
students and several thousand teachers. Its library complex, known as Dharmaganja (Treasury of
Truth), was among the most extensive in the ancient world.

The library consisted of three main buildings: Ratnasagara, Ratnodadhi, and Ratnaranjaka, the last
being a multi-storied structure housing rare and advanced texts. Manuscripts covered a wide range of
subjects including Buddhist philosophy, Vedic literature, logic, grammar, medicine, mathematics, and
astronomy (Thapar, 2002).

From a Library and Information Science perspective, Nalanda’s library exhibited:

o Large-scale collection development

¢ Subject-based organization

e Long-term preservation strategies

e International scholarly access

The catastrophic destruction of Nalanda’s library during foreign invasions is often cited as one of
the greatest intellectual losses in world history. The reported burning of manuscripts for months
illustrates the sheer magnitude of the collection and underscores the centrality of libraries in ancient
Indian civilization.

9.3 Vikramashila, Vallabhi, and Other Institutions

Vikramashila University, established under the Pala dynasty, was another major Buddhist
learning center. Its library supported advanced studies in Tantric Buddhism, logic, and philosophy.
Scholars such as Atisha Dipankara were associated with Vikramashila, and its texts played a crucial role
in transmitting Indian knowledge to Tibet.

Vallabhi University in western India was renowned for studies in administration, economics,
and law. Its library collections were particularly significant for secular and applied knowledge,
reflecting the diversification of library content beyond religious literature.

Other institutions such as Odantapuri, Somapura, and Jagaddala also maintained manuscript collections
that contributed to regional and transnational knowledge exchange.
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10. Role of Libraries in the Development of Science and Technology

Ancient Indian libraries were instrumental in preserving and advancing scientific knowledge.
Texts in medicine, mathematics, astronomy, chemistry, and engineering were systematically stored and
transmitted through manuscript repositories.

10.1 Medical Knowledge

Libraries preserved foundational Ayurvedic texts such as the Charaka Samhita and Sushruta
Samhita, which detailed surgical techniques, anatomy, pharmacology, and medical ethics. Continuous
copying and commentary ensured that medical knowledge remained dynamic and adaptable (Sharma,
2005).

10.2 Mathematics and Astronomy

Mathematical treatises like Aryabhata’s Aryabhatiya and Bhaskara’s Lilavati were preserved in
libraries, facilitating the transmission of concepts such as zero, decimal notation, and trigonometry.
Astronomical works like the Surya Siddhanta demonstrate advanced observational science supported by
textual preservation.

From an LIS standpoint, the survival of these works highlights effective preservation policies
and scholarly validation mechanisms within ancient libraries.

11. Libraries and the Social-Cultural Formation of Indian Civilization

Libraries contributed significantly to the social and cultural fabric of ancient India. They
enabled the formation of an educated intellectual class responsible for administration, legal
interpretation, education, and religious leadership. Access to authoritative texts reinforced social norms,
ethical frameworks, and governance structures.

Libraries also supported linguistic and literary development. The preservation of Sanskrit, Pali,
Prakrit, and regional language texts facilitated cultural plurality while maintaining intellectual cohesion.
Epic literature such as the Ramayana and Mahabharata reached diverse audiences through manuscript
circulation and interpretive traditions.

Scholarly debates, commentaries, and translations fostered intellectual tolerance and pluralism.
Libraries thus acted as instruments of cultural integration and continuity.

12. Decline of Ancient Indian Libraries and Its Impact

Despite their significance, many ancient Indian libraries declined due to a combination of
internal and external factors. Foreign invasions, political instability, withdrawal of royal patronage, and
institutional decay contributed to the destruction or neglect of knowledge centers.

The loss of major libraries resulted in:

e Irreversible loss of manuscripts

e Disruption of scholarly lineages

e Decline in systematic knowledge transmission

However, the manuscript tradition’s decentralized nature ensured partial survival. Texts copied and
preserved in temples, monasteries, and private collections allowed fragments of ancient knowledge to
endure.
13. Relevance of Ancient Indian Libraries to Modern LIS

Ancient Indian libraries offer valuable insights for contemporary Library and Information
Science. Practices such as curated collections, preservation through redundancy, controlled access, and
scholarly validation remain relevant today.

Modern digital libraries echo ancient concerns with access, authenticity, and long-term
preservation. The ancient Indian emphasis on ethical knowledge use and intellectual responsibility
provides a philosophical foundation for modern information ethics.

14. Conclusion

The formation of ancient Indian civilization was deeply rooted in a sophisticated knowledge
ecosystem sustained by libraries. These institutions preserved intellectual traditions, enabled scientific
advancement, fostered cultural continuity, and supported social organization. Far from being peripheral,
libraries were foundational to India’s civilizational identity.

From an LIS perspective, ancient Indian libraries represent early yet advanced models of
knowledge management. Understanding their structure and function enriches both historical scholarship
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and contemporary library practice. Reviving and integrating this legacy into modern information
systems remains an urgent scholarly and cultural imperative.
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ABSTRACT

This study examines the impact of LinkedIn engagement on career development and skill
enhancement among professional students in Amravati City. In today’s digital era, professional
networking platforms play a crucial role in shaping students’ career paths, and LinkedIn has
emerged as one of the most widely used platforms for this purpose. The research is based on
primary data collected from 60 professional degree students using a structured questionnaire. The
study analyzes students’ awareness, usage patterns, frequency of use, engagement with LinkedIn
Learning, and the perceived impact of LinkedIn on employability and career growth. Descriptive
statistical tools such as percentages and frequency analysis were used to interpret the data. The
findings reveal that most students actively use LinkedIn for job search, networking, and skill
development. A significant number of students reported that LinkedIn Learning courses and
certifications have helped in improving their skills and professional profiles. The study concludes
that LinkedIn plays a supportive and positive role in enhancing career awareness, professional
confidence, and employability among students. The paper also suggests that educational
institutions should encourage structured training programs to help students utilize LinkedIn more
effectively for long-term career growth.

Keywords: LinkedIn, Career Development, Skill Enhancement, Professional Students, Digital
Networking.

INTRODUCTION

The contemporary professional environment is increasingly shaped by digital technologies that
influence how individuals acquire skills, build networks, and plan their careers. The traditional
boundaries between education and employment are gradually dissolving, giving rise to a digitally
connected career ecosystem where professional visibility, continuous learning, and networking
play a crucial role. For students pursuing professional education, adapting to this rapidly changing
environment has become essential to remain competitive and career-ready.

The growing emphasis on employability skills has transformed expectations placed on professional
degree students. Academic qualifications alone are no longer sufficient to meet industry demands.
Employers increasingly evaluate candidates based on practical skills, adaptability, communication
abilities, and professional awareness. As a result, students are required to take greater
responsibility for managing their own career development — and digital platforms now serve as
important tools that support self-directed learning, professional branding, and early exposure to
industry expectations.

Among professional networking platforms, LinkedIn has gained widespread recognition as a key
medium for career-oriented interaction and professional growth. It functions as an integrated
professional ecosystem combining networking, learning, and career exploration. Through its
features, users can connect with professionals, follow organizations, participate in discussions, and
access industry-related content. The platform also provides learning opportunities through online
courses and certifications that support skill enhancement across various domains.

Professional degree students in semi-urban regions face unique challenges in career preparation.
Limited corporate exposure, fewer networking opportunities, and lack of structured career
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guidance can restrict the ability to develop industry-relevant skills and professional networks. In
this context, digital professional platforms such as LinkedIn hold significant potential to reduce
geographical and informational barriers. The present study examines how professional students in
Amravati City engage with LinkedIn, and how this engagement contributes to their career
development and skill enhancement.

History and Overview of LinkedIn

LinkedIn is the world's largest professional networking platform, founded in December 2002 by
Reid Hoffman along with Allen Blue, Konstantin Guericke, Eric Ly, and Jean-Luc Vaillant, and
officially launched on 5 May 2003. The core idea was to create an online space where
professionals could build business relationships, showcase qualifications, and explore career
opportunities — distinct from social platforms that focus on personal interaction. By 2006, the
platform had reached millions of users and introduced key features such as job listings, profile
recommendations, and company pages. In 2011, LinkedIn went public through an Initial Public
Offering (IPO), marking a significant milestone in its global expansion.

A major turning point occurred in 2016 when Microsoft Corporation acquired LinkedIn for
approximately USD 26.2 billion. Integration with Microsoft products such as Outlook and
Microsoft Teams enhanced usability, while increased investment in artificial intelligence enabled
more accurate job matching and personalized user experiences. Today, LinkedIn serves over one
billion members across 200 countries and territories.

In the Indian context, LinkedIn plays a crucial role in campus placements, professional networking,
and startup ecosystems. India is one of LinkedIn's largest user bases, and students increasingly rely
on the platform to understand industry expectations, develop employability skills, and connect with
professionals across sectors. Despite its advantages, effective utilization remains uneven —
particularly among students in Tier-2 cities who lack structured guidance on leveraging the
platform's advanced features.

Background of the Study

In the contemporary era of rapid digitalization, carcer development has undergone a significant
transformation. Traditional methods such as campus recruitment drives, newspaper advertisements,
and walk-in interviews are increasingly being supplemented by digital platforms. The growth of
the internet and smartphones has created new opportunities for students to connect with employers,
showcase skills, and explore career possibilities beyond geographical boundaries.

In India, adoption of LinkedIn has increased substantially, especially among students pursuing
professional degree programs such as Management, Engineering, and Computer Applications. The
Indian job market has become highly competitive, with employers seeking candidates who

possess not only academic knowledge but also industry-relevant skills, professional
communication abilities, and a strong digital presence. LinkedIn bridges the gap between academic
learning and industry expectations by providing access to internships, job opportunities,
professional communities, and online learning resources.

Despite its growing popularity, effective LinkedIn utilization varies significantly across regions.
Students in metropolitan cities often have better exposure and awareness regarding professional
networking platforms. In contrast, students in Tier-2 cities like Amravati face challenges such as
limited industry exposure, lack of structured career guidance, and inadequate awareness about
digital professional tools. Many students create LinkedIn profiles but do not actively engage with
the platform or utilize advanced features such as LinkedIn Learning, professional networking
groups, endorsements, and content sharing. This background establishes the need to study
LinkedIn's impact on career development and skill enhancement among professional students in
Amravati City.

Digital Transformation and Changing Career Environment

Digital transformation has reshaped the employment landscape through automation, artificial
intelligence, remote work, and digital recruitment systems. Employers now seek candidates who
possess digital literacy, adaptability, and continuous learning abilities alongside academic
qualifications. LinkedIn supports students in this environment by offering a digital ecosystem
where they can explore career paths, understand job requirements, and prepare accordingly.
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LinkedIn Engagement and Employability

Employability refers to an individual's ability to gain and sustain employment. Active engagement
on LinkedIn improves employability by enhancing professional visibility and awareness of job
market trends. Students who regularly update their profiles, complete LinkedIn Learning courses,
and engage with professional content demonstrate carcer readiness and self-development

commitment — qualities that recruiters view positively. Consequently, understanding student
engagement patterns is essential for both academic institutions and industry stakeholders.
Industry Context

The modern employment and recruitment industry has been profoundly influenced by digital
transformation. Organizations across industries increasingly rely on online platforms for talent
acquisition, employer branding, and workforce development. LinkedIn has become one of the most
preferred platforms for recruiters and human resource professionals to identify, evaluate, and
connect with potential candidates. Industry reports consistently indicate that a significant majority
of recruiters use LinkedIn as their primary source for hiring talent.

Industries today demand a workforce that is adaptable, digitally skilled, and capable of continuous
learning. Technical skills alone are no longer sufficient; employers also emphasize soft skills such
as communication, leadership, teamwork, problem-solving, and critical thinking. LinkedIn
supports these requirements through LinkedIn Learning, which offers courses across technical,
managerial, and behavioural skill domains — enabling students to acquire certifications that
enhance employability and demonstrate commitment to self-development.

From an industry perspective, LinkedIn functions as a talent intelligence platform that provides
insights into skill trends, workforce demands, and emerging job roles. Recruiters assess candidates
based on profile completeness, professional activity, endorsements, recommendations, and
certifications. For students in Amravati City, where direct industrial exposure and corporate
interaction are relatively limited, LinkedIn plays a particularly important role in connecting them
with national and global employment opportunities. Consequently, it functions not only as a
recruitment platform but also as a talent development and workforce intelligence system —
making it a highly relevant subject for academic investigation.

5. Key Features of LinkedIn

LinkedIn offers a comprehensive suite of features that collectively support career development,
professional networking, and continuous skill enhancement. The table below summarises the eight
core features most relevant to professional degree students:

Purpose & Benefit for Students

LinkedlIn Profile Digital resume showcasing education, skills, certifications, and achievements for
recruiter visibility.

LinkedIn Learning Thousands of online courses with completion certificates across technical,
business, and soft skill domains.

Networking Connect with alumni, industry experts, and recruiters; join professional groups
for mentorship and guidance.
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Job & Internship Advanced search tools and Easy Apply feature to discover and apply for
Search opportunities matching the student profile.

Skill Assessments  Platform-based tests to validate domain knowledge and boost profile credibility
with verified skill badges.

Content Sharing Publish posts and articles to build professional visibility, personal brand, and
thought leadership.

LinkedIn Premium Advanced features including InMail messaging, profile visit insights, and
personalized learning paths.

Career Insights Analytics on industry trends, job roles, and required skills to support informed
career decision-making.

6. Need for the Study

The need for the present study arises from the rapidly changing nature of the job market and the
increasing importance of digital professional platforms in career development. In today's highly
competitive employment environment, academic qualifications alone are no longer sufficient to
secure suitable job opportunities. Employers now expect candidates to possess industry-relevant
skills, professional networking abilities, practical exposure, and a strong digital professional
presence.  Platforms like  LinkedIn have emerged as powerful tools that

support career planning, employability enhancement, and continuous skill development. However,
their effective utilization among students remains uneven and inconsistent.

Although a large number of professional degree students create LinkedIn accounts, many limit
their usage to basic profile creation. Profiles are often incomplete, poorly optimized, or outdated —
lacking essential components such as detailed skill descriptions, certifications, project work,
internships, and professional summaries. Due to this superficial usage, students fail to fully benefit
from LinkedIn as a strategic career development and skill enhancement tool, creating a serious gap
between the availability of digital career resources and their actual utilization.

Another critical reason for this study is the lack of awareness about LinkedIn's advanced features.
Many students are not familiar with LinkedIn Learning, skill assessments, professional groups,
alumni networking, content creation, and endorsement systems. Furthermore, students often lack
clarity about course relevance, learning paths, or the practical value of certifications. As a result,
the potential of LinkedIn as a structured learning and career-building platform remains largely
underutilized.

The need for this study is particularly significant in the context of Tier-2 cities like Amravati.
Compared to metropolitan cities, students in semi-urban regions have limited industry exposure,
fewer corporate interactions, and weaker professional networks. While LinkedIn has the potential
to overcome these geographical and informational limitations, its success depends on students'
awareness, engagement level, and digital readiness. Without proper understanding and strategic
usage, LinkedIn cannot deliver its full career development benefits.

From an institutional perspective, colleges and placement cells require empirical, region-specific
data to design effective career guidance programs, digital skill training initiatives, and professional
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networking workshops. At present, there is a lack of localized research focusing specifically on
LinkedIn engagement among professional students in cities like Amravati. Academically, most
previous studies focus either on metropolitan cities or working professionals, and very few
examine the combined impact of LinkedIn engagement on both career development and skill
enhancement among students in semi-urban regions. This study bridges that research gap by
providing a student-centric, region-specific understanding of LinkedIn's role in professional
growth.

7. Scope of the Study

The scope of the present study is clearly defined to ensure focus, relevance, and feasibility. The
research is limited to examining the impact of LinkedIn engagement on career development and
skill enhancement among professional degree students in Amravati City. The study covers students
pursuing programs such as Master of Business Administration (MBA), Engineering, and Computer
Applications, as these courses are closely linked with industry interaction and employability
requirements.

Geographically, the study is confined to Amravati City, which represents a Tier-2 urban setting.
This limitation allows the researcher to analyse LinkedIn usage patterns in a semi-urban context,
where students often face limited corporate exposure compared to metropolitan cities.
Conceptually, the study focuses only on LinkedIn as a professional networking and learning
platform; other job portals and social networking sites such as Naukri, Indeed, Facebook, or
Instagram are excluded from the scope.

The study examines specific aspects of LinkedIn usage including profile creation and optimization,
networking activities, participation in professional communities, usage of LinkedIn Learning
courses, completion of certifications, skill assessments, and utilization of job and internship search
features. It also covers students' awareness levels, frequency of usage, purpose of usage, and
patterns of engagement. Additionally, the scope includes identification of challenges faced by
students such as lack of guidance, low confidence in professional communication, and limited
understanding of platform features.

8. Significance of the Study

The significance of the present study lies in its academic, practical, and social relevance. Each
dimension is briefly outlined below.
For Students

The research highlights how effective LinkedIn engagement can improve career awareness,
networking opportunities, and skill development. Students can use the insights gained to enhance
their profiles, participate actively in professional communities, and make informed career
decisions. By identifying how LinkedIn supports skill development, students can make

strategic decisions about utilizing the platform for internships, job opportunities, and professional
growth.
For Educational Institutions

Colleges and placement cells can utilize the findings to design LinkedIn-focused workshops,
digital professionalism training sessions, and career readiness programs. Career counsellors can
use the results to guide students in developing industry-oriented skills and professional online
identities. By integrating LinkedIn awareness into career guidance programs, institutions can better
prepare students for the competitive job market and bridge the gap between academia and industry
requirements.

For Industry and Society

Recruiters and employers may benefit from understanding students' digital engagement patterns
and readiness for the job market. By promoting professional networking and skill enhancement, the
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study indirectly supports the development of a skilled workforce — essential for local industries
and the regional economy. At a broader level, the study supports policy-level and institutional
planning related to digital education, employability, and skill development initiatives by providing
ground-level evidence of how students actually use professional platforms like LinkedIn. It also
serves as a useful foundation for future studies in the areas of digital career management, online
professional identity, and technology-driven employability enhancement.

2. REVIEW OF LITERATURE

1. Shashikanth and Deepak (2024) Shashikanth and Deepak (2024) conducted a
comprehensive study on the effectiveness of LinkedIn for students in terms of network building,
job search, and career enhancement. Their findings revealed that active LinkedIn users had higher
chances of professional exposure and internship opportunities compared to non-users. The study
also highlighted the importance of profile optimization for better visibility. Furthermore, the
authors discussed the algorithmic mechanisms that prioritize professional engagement,
demonstrating that consistent content creation and endorsements amplify career visibility. They
concluded that LinkedIn's data-driven environment rewards proactive digital citizenship,
positioning it as a critical enabler of employability and social capital formation.

2. Aishu (2023) Aishu (2023) examined the effectiveness of LinkedIn as a platform for job
search and career development among students. The results showed that LinkedIn not only
facilitates job opportunities but also helps in skill development through certifications and online
courses. The research underlined the necessity for students to use LinkedIn proactively to improve
career readiness. In addition, the author observed that the platform's learning tools and micro-
credential features significantly contribute to bridging the academia—industry skill gap. The study
emphasized that digital participation transforms students into self-directed learners, capable of
aligning personal competencies with dynamic labour market trends.

3. Swetha and Sangeetha (2025) Swetha and Sangeetha (2025) investigated the role of
LinkedIn in enhancing professional networking and supporting student career growth in
Coimbatore. Their research demonstrated that students who actively use LinkedIn have better
professional visibility and confidence in their skill sets. The study supports integrating LinkedIn
training sessions in higher education institutions. They also noted that structured institutional
interventions — such as LinkedIn workshops and mentorship programs — can amplify the
employability benefits. This regional evidence reinforces the potential of localized LinkedIn
adoption strategies for bridging academic-industry expectations.

4, Kaur and Singh (2022) Kaur and Singh (2022) examined the role of professional social
networking platforms in enhancing employability among university students in India. Their study
highlighted that LinkedIn plays a crucial role in developing students' professional identity by
enabling them to showcase skills, academic achievements, and certifications. The findings
indicated that students who actively updated their profiles and engaged with professional content
experienced better awareness of industry expectations. The study also emphasized that LinkedIn
bridges the gap between theoretical knowledge and practical career exposure. The authors
concluded that structured guidance on LinkedIn usage within academic institutions can
significantly enhance students' career readiness and professional confidence.

5. Rahman and Alam (2023) Rahman and Alam (2023) explored the relationship between
LinkedIn usage and skill development among undergraduate students. Their study highlighted that
LinkedIn Learning courses and professional content significantly contribute to improving both
technical and soft skills. The research emphasized communication skills, leadership abilities, and
digital literacy as key outcomes of LinkedIn engagement. The authors observed that students who
pursued LinkedIn certifications had improved employability perceptions.

The study concluded that LinkedIn acts as a supplementary learning ecosystem supporting lifelong
skill development.

6. Sharma and Kulkarni (2024) Sharma and Kulkarni (2024) analysed how LinkedIn
networking influences internship and placement opportunities among management students. The
findings revealed that students who actively networked with recruiters and alumni on LinkedIn
received better internship leads and interview calls. The study highlighted the importance of
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consistent engagement, professional communication, and profile optimization. The authors also
noted that LinkedIn enhances students' confidence during placement processes. The research
concluded that LinkedIn networking significantly strengthens students' transition from education to
employment.

7. Deshmukh and Patil (2022) Deshmukh and Patil (2022) studied the adoption of LinkedIn
among university students in semi-urban regions of Maharashtra. Their research revealed that
LinkedIn plays an important role in exposing students to professional opportunities beyond their
local environment. The study highlighted that students from non-metropolitan areas benefited
significantly from LinkedIn by accessing industry insights, online mentorship, and career guidance.
The authors emphasized that LinkedIn reduces geographical barriers and supports inclusive career
development. The study concluded that LinkedIn is particularly beneficial for students in tier-2 and
tier-3 cities in enhancing career awareness and employability.

8. Kulkarni and Joshi (2023) Kulkarni and Joshi (2023) focused on the role of LinkedIn in
enhancing alumni-student interaction in higher education institutions. Their study revealed that
LinkedIn alumni networks provide students with career guidance, internship referrals, and industry
exposure. The findings showed that students who actively interacted with alumni reported higher
clarity in career goals. The authors emphasized that alumni engagement through LinkedIn
strengthens institutional employability outcomes. The study concluded that LinkedIn-based alumni
networking is an effective mechanism for career mentoring and professional skill development.

9. Johnson (2021) Johnson (2021) emphasized how LinkedIn can be used to teach students
to build their professional networks and enhance their personal brand. The study explained that
LinkedIn allows students to connect with industry experts, explore job opportunities, and
strengthen their employability through digital networking. Moreover, the study highlighted that

LinkedIn fosters reflective professionalism by encouraging users to curate their online persona in
alignment with market expectations. Johnson concluded that LinkedIn operates as both a
pedagogical and technological platform that bridges academic learning and professional readiness.
10. Misra, Kamble, and Mehrotra (2023) Misra, Kamble, and Mehrotra (2023) investigated
the impact of employability skills on employment and career success. The study provided insights
into how professional networking platforms support employability skills such as communication,
adaptability, and digital literacy. The authors emphasized integrating such tools into educational
settings. Moreover, they observed that digital networking cultivates career resilience and cognitive
flexibility among learners. This research suggests that online professional platforms like LinkedIn
can act as catalysts for enhancing both hard and soft employability skills essential for long-term
career sustainability.

11. Choudhary and Verma (2021) Choudhary and Verma (2021) conducted a study on
digital professional platforms and their impact on career awareness among postgraduate students.
The research revealed that LinkedIn exposure increases students' understanding of career paths,
required competencies, and emerging job roles. The study further found that LinkedIn
recommendations, endorsements, and alumni networks play a significant role in shaping students'
career decisions. The authors emphasized that LinkedIn encourages proactive career planning and
continuous learning behaviour among students. The study concluded that LinkedIn is an effective
career intelligence tool that supports informed career choices.

12. Patel (2020) Patel (2020) studied the influence of online professional branding on
students' career prospects. The research highlighted that LinkedIn serves as a major platform for
personal branding by allowing students to present their skills, achievements, and career aspirations.
The study found that students with a strong LinkedIn presence demonstrated higher employability
confidence and professional awareness. The author emphasized that digital personal branding is
becoming an essential career competency in the modern job market. The study concluded that
LinkedIn significantly contributes to shaping students' professional image and employability
outcomes.

13. Mehta and Rao (2021) Mehta and Rao (2021) examined students' perceptions of LinkedIn
as a professional learning and networking platform. The study found that students perceive
LinkedIn as more credible and career-oriented compared to other social media platforms. The
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research emphasized that LinkedIn usage improves professional communication skills and

awareness of workplace culture. The authors also noted that regular interaction with professional
content enhances students' confidence in career planning. The study concluded that LinkedIn
serves as a trusted platform for structured professional development among students.

14. Bose (2020) Bose (2020) investigated the impact of digital career platforms on students'
employability confidence. The study revealed that LinkedIn usage positively influences students'
self-confidence, interview preparedness, and professional outlook. The research highlighted that
exposure to recruiter posts, job descriptions, and professional success stories motivates students to
upgrade their skills. The author concluded that LinkedIn contributes not only to career
opportunities but also to psychological readiness for employment.

15. LinkedIn Workplace Learning Report (2022) This industry report analysed workplace
learning trends, the most in-demand skills, and how micro-learning platforms including LinkedIn
Learning are being used by learners and organizations to close skill gaps. The report emphasized
that hybrid learning environments and bite-sized courses are shaping future-ready workforces.
Additionally, it identified soft skills such as communication, adaptability, and leadership as the
most in-demand competencies. The study reinforced LinkedIn's dual role as both a networking and
lifelong learning platform.

3. RESEARCH METHODOLOGY
1. Research Problem

Professional networking platforms such as LinkedIn play a significant role in shaping the career
development of students in today's digital era. However, in Amravati City, many professional
students are either unaware of the platform or do not fully utilize its features such as networking,
skill-building courses, certifications, job search tools, and professional branding.

There is limited research that explores how deeply students use LinkedIn, to what extent it
contributes to their skill development, and whether it actually supports their career advancement.
This gap highlights the need for a systematic study to understand the usage patterns and perceived
benefits of LinkedIn among students. Therefore, this research seeks to examine the level of
awareness, frequency of usage, and impact of LinkedIn on career preparedness of Professional
Degree students in Amravati City.

2. Research Objectives

The following objectives have been formulated for the present study:

. To assess awareness levels regarding LinkedIn features for skills enhancement.

. To examine the usage of LinkedIn among Professional Degree students in Amravati.

. To evaluate the impact of LinkedIn Learning and certifications on students' skill
development and employability.

. To identify challenges faced by students in using LinkedIn features effectively.

. To provide suggestions for improving LinkedIn usage for better career growth and skill
enhancement.
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3. Hypothesis of the Study

H1 (Declarative Hypothesis): Professional students in Amravati City use LinkedIn as a
supportive platform for career development and professional skill enhancement.

H2 (Directional Hypothesis): Students who actively use LinkedIn tend to show better awareness
of career opportunities and professional skill development.

4. Research Design

The study adopts a Descriptive Research Design. This design is appropriate because the study aims
to describe and analyse the current usage behaviour, perceptions, and attitudes of students toward
LinkedIn. Descriptive research helps in presenting an accurate profile of how Professional Degree
students interact with LinkedIn features, what motivates them to use the platform, and how they
perceive its usefulness for career development and skill enhancement.

It allows for systematic data collection through structured questionnaires and enables statistical
analysis of responses. As the study does not manipulate variables but only observes existing

patterns, descriptive research design is the most suitable approach.
5. Data Sources and Methods of Data Collection
1. Primary Data

Primary data will be collected through a structured questionnaire designed specifically for
Professional Degree students in Amravati City. The questionnaire will consist of multiple-choice
questions, Likert-scale statements, demographic information, and questions related to LinkedIn
usage, awareness, perceived benefits, and challenges. The survey will be administered digitally
using Google Forms for ease of distribution and collection. Respondents will participate
voluntarily and anonymously.

The questionnaire will cover the following areas:

o Demographic details such as age, gender, course, and level of study.

. Questions related to awareness of LinkedIn features.

. Frequency and purpose of LinkedIn usage.

. Likert-scale statements measuring perceptions of LinkedIn's impact on career development
and skill enhancement.

. Questions identifying challenges faced while using LinkedIn.

2. Secondary Data

Secondary data will be collected from academic journals, research papers, reports, LinkedIn blogs,
websites, educational articles, and publications related to social media usage, digital professional
networking, online career development tools, and student employability. These sources will
support the theoretical background and strengthen the interpretation of the findings.
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6. Sampling Procedure

1. Universe

The universe of the study consists of all students studying in various colleges across Amravati
City. This includes students from Management, Engineering, and Computer Applications who are
aware of LinkedIn or have the potential to use it for career development. The universe

represents the entire population of professional students relevant to understanding LinkedIn usage,
its benefits, and its impact on their career and skill advancement.
2. Sampling Elements

The sampling elements are individual Professional Degree students enrolled in colleges in
Amravati City. Each element is a respondent capable of answering questions related to LinkedIn
usage. Students must be aware of LinkedIn or have the potential to use it for professional purposes.
Only voluntarily participating students are considered as sampling elements. Each student
represents a unique unit of data in the study, helping to understand the overall perception and
behaviour regarding LinkedIn.

3. Sampling Method

The study adopts a Stratified Sampling Method. Under this method, the total population of
professional students in Amravati City is divided into distinct strata based on their course of study,
such as Management, Engineering, Computer Applications, and other professional programs. From
each stratum, respondents are selected using Simple Random Sampling to ensure fair
representation of all professional streams.

The use of stratified sampling helps reduce sampling bias and enhances the accuracy and reliability
of the results by ensuring that students from different academic backgrounds are proportionately
represented in the study.

4. Sample Size

The sample size for the study is 200 respondents. This size is adequate to represent a diverse
student group in Amravati City and allows meaningful interpretation of LinkedIn usage patterns
and perceptions. A sample of this range is commonly used in descriptive academic research and
ensures sufficient variability in responses across Professional Degree students, thereby supporting
reliable analysis and conclusions.

Table 3.1: Sampling Distribution across Professional Streams

Sr. No. Stratum (Course)

Sample Size
1 Management (MBA/BBA) 60

Sr. No. Stratum (Course)

Sample Size
2 Engineering (B.E./M.E.) 70
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3 Computer Applications (BCA/MCA) 50

4 Other Professional Programs 20

Total 200

7. Data Analysis and Interpretation

The data collected through the structured questionnaire will be systematically analysed using
appropriate statistical tools and software. The analysis will focus on understanding awareness
levels, usage frequency, and perceived benefits of LinkedIn among professional degree students in
Amravati City.

The following tools and techniques will be used for data analysis:

e Descriptive statistical tools such as frequencies and percentages will be used to summarize the
data.

e Likert-scale responses will be coded and converted into numerical values for meaningful
analysis.

o Graphs such as bar charts and pie charts will be used for clear visual presentation of findings.

¢ Microsoft Excel and Tableau will be used for data organization, visualization, and presentation.
e Interpretation will focus on awareness, usage frequency, and perceived benefits of LinkedIn.

e The analysis will help identify trends related to career development and skill enhancement
among students.

4. DATA ANALYSIS AND INTERPRETATION

1. Introduction to Data Analysis

The present chapter deals with the analysis and interpretation of data collected from 200
Professional Degree students in Amravati City. The data was collected through a structured
questionnaire administered via Google Forms. The responses were systematically organized,
coded, and analysed using descriptive statistical tools including frequencies, percentages, bar
charts, and pie charts. Microsoft Excel and Tableau were used for data visualization and
presentation. The analysis is presented section-wise covering demographic profile, LinkedIn
awareness, usage patterns, skill development, career impact, and challenges faced by students.

2. Demographic Profile of Respondents

The demographic analysis of 200 respondents revealed a balanced representation across different
professional streams in Amravati City.

1. Gender Distribution Out of 200 respondents, 112 were male (56%) and 88 were female
(44%). This indicates that male students are slightly more active in participating in professional
networking platforms, though female participation is also significant.

2. Age Group The majority of respondents (68%) belonged to the age group of 19-22 years,
followed by 24% in the 23-25 years category, and the remaining 8% were above 25 years. This
confirms that the study represents a young and career-oriented student population.

3. Course of Study

. Management (MBA/BBA): 60 respondents (30%)
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. Engineering (B.E./M.E.): 70 respondents (35%)
. Computer Applications (BCA/MCA): 50 respondents (25%)
. Other Professional Programs: 20 respondents (10%)
4. Year of Study Among the respondents, 35% were in their first year, 40% in their second
year, and 25% in their final year. Final year students showed higher LinkedIn awareness due to
placement-related activities.
3. Awareness of LinkedIn Among Students
1. Awareness Level The analysis revealed that out of 200 respondents, 156 students (78%)

were aware of LinkedIn as a professional networking platform, while 44 students (22%) had little
or no awareness about the platform. This indicates a reasonably good level of awareness among
professional degree students in Amravati City.

2. Source of Awareness Among those aware of LinkedIn, the primary sources of awareness
were:

. College Faculty and Professors: 38%

. Friends and Peers: 32%

o Internet and Social Media: 22%

. Career Guidance Seminars: 8%

This shows that academic institutions play a vital role in creating LinkedIn awareness among
students.

3. Awareness of Specific LinkedIn Features Students were asked about their awareness of
specific LinkedIn features:

. Profile Creation: 82% were aware

o Job Search Tool: 74% were aware

. LinkedIn Learning & Courses: 52% were aware

. Skill Endorsements & Certifications: 48% were aware

. LinkedIn Groups & Networking: 43% were aware

. Content Creation & Posting: 36% were aware

224 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :

3 2278-9308
B Aadha) .
~ Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D 1;(1)321’;1

The data indicates that while basic features like profile creation and job search are well known,
advanced features such as LinkedIn Learning, endorsements, and content creation remain
underutilized among students.

4. Usage Pattern of LinkedIn
1. Account Ownership Out of 200 respondents, 148 students (74%) had an active LinkedIn

account, while 52 students (26%) did not have one. Among those without an account, 60%
expressed willingness to create one after understanding its benefits.

2. Frequency of LinkedIn Usage Among the 148 students with LinkedIn accounts:
. Daily: 18%

. Weekly: 34%

. Monthly: 28%

o Rarely: 20%

This shows that a significant proportion of students use LinkedIn only occasionally, indicating scope for
increasing regular engagement.

3. Purpose of Using LinkedIn Students were asked about their primary purpose for using
LinkedIn:
o Job Search and Internship Opportunities: 42%

Professional Networking: 28%

Skill Development through LinkedIn Learning: 16%

Following Industry Trends and News: 10%

. Personal Branding and Profile Building: 4%

The analysis indicates that job search remains the primary motivation for LinkedIn usage, while
skill development features are comparatively underused.

4, Profile Completeness Among active LinkedIn users, only 38% had a complete profile
including photo, summary, skills, education, and experience sections. The remaining 62% had
incomplete profiles, limiting their professional visibility and networking potential.

5. Impact of LinkedIn on Skill Development
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1. LinkedIn Learning Utilization Out of 148 active LinkedIn users, only 64 students (43%)
had used LinkedIn Learning courses. Among these:
. 52% completed at least one course related to their field

o 34% earned LinkedIn certifications

o 14% used the platform only for browsing without completing courses

2. Skills Developed Through LinkedIn Students who used LinkedIn reported development
in the following skills:

o Communication Skills: 58%

o Digital Literacy: 52%

. Industry Knowledge & Awareness: 48%

. Leadership and Teamwork: 36%

. Technical and Domain-Specific Skills: 44%

. Personal Branding: 30%

3. Perception of LinkedIn's Role in Skill Enhancement A Likert-scale analysis (scale of
1-5) revealed:

. "LinkedIn helps in improving professional communication skills" — Mean Score: 3.8
. "LinkedIn Learning courses are useful for skill enhancement" — Mean Score: 3.6

. "LinkedIn certifications improve employability" — Mean Score: 3.9

. "LinkedIn keeps me updated about industry trends" — Mean Score: 4.1

. "LinkedIn helps in bridging the gap between academics and industry" — Mean Score: 3.7

Overall, students showed a positive perception of LinkedIn's role in skill development, with an average
mean score of 3.82 out of 5.

6. Impact of LinkedIn on Career Development
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1. Career Opportunities Through LinkedIn Among active LinkedIn users, 46% reported

that they had discovered internship or job opportunities through the platform. This clearly
demonstrates  LinkedIn's  direct contribution to  students' career advancement.

2. Professional Networking Impact

. 54% of students reported building connections with industry professionals through
LinkedIn

o 38% had connected with alumni from their college

o 28% had received career guidance or mentorship via LinkedIn connections

3. Confidence in Career Readiness Students were asked whether LinkedIn usage improved
their confidence in career readiness:

. Strongly Agree: 24%

. Agree: 38%

. Neutral: 22%

. Disagree: 12%

. Strongly Disagree: 4%

A combined 62% of students agreed that LinkedIn positively impacts their career confidence,
confirming the platform's role as a career development enabler.

4, Placement and Internship Support Among final year students surveyed, 48%
acknowledged that their LinkedIn profile played a supportive role during their placement process.
Recruiters' increasing reliance on LinkedIn profiles was cited as a key motivating factor for
maintaining an active presence on the platform.

7. Challenges Faced by Students in Using LinkedIn

Despite its benefits, students reported several challenges in effectively using LinkedIn:

. Lack of Awareness about Advanced Features: 52% of students were unaware of
features beyond basic profile creation and job search.

. Inconsistent Usage: 48% admitted to irregular usage due to academic workload and lack
of motivation.

o Incomplete Profile: 62% had incomplete LinkedIn profiles due to lack of guidance on
profile optimization.
o Limited Industry Connections: 44% found it difficult to build meaningful professional

connections without prior work experience.
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. Fear of Judgment: 28% hesitated to post content or engage publicly due to fear of
professional judgment.

. Poor Internet Connectivity: 18% of students from semi-urban areas reported internet
access as a barrier to regular LinkedIn usage.

. No Institutional Guidance: 56% felt that their college did not provide adequate training
or guidance on using LinkedIn effectively.

5. LIMITATIONS OF THE STUDY

1. Limitations of the Study

Every research study is conducted within certain boundaries and constraints. The present study on
the impact of LinkedIn on career development and skills enhancement among professional degree
students in Amravati City is no exception. The following limitations were identified:

1. Geographical Limitation: The study is restricted to Amravati City only. Therefore, the
findings may not be generalized to students in other cities, states, or countries where LinkedIn
usage patterns and professional awareness may differ significantly.

2. Limited Sample Size: The sample size of 200 respondents, though adequate for
descriptive research, may not fully represent the entire population of professional degree students
in Amravati City. A larger sample could yield more precise and generalizable results.

3. Self-Reported Data: The data was collected through a self-administered questionnaire,
making it subject to response bias. Students may have provided socially desirable answers rather
than reflecting their actual LinkedIn usage behaviour and perceptions.

4, Cross-Sectional Study: The study captures data at a single point in time and does not
track changes in LinkedIn usage behaviour and career outcomes over a period. A longitudinal
study would provide deeper insights into the long-term impact of LinkedIn on career development.
5. Limited to Professional Degree Students: The study focuses only on students from
Management, Engineering, and Computer Applications streams. Students from arts,

commerce, science, or other disciplines were not included, which limits the scope of the findings.

6. Rapidly Changing Platform: LinkedIn continuously updates its features and algorithms.
Therefore, findings related to specific features may become outdated as the platform evolves over
time.

7. No Employer Perspective: The study only captures the student perspective. The views of
recruiters, employers, or faculty members regarding LinkedIn's effectiveness were not included,
which limits a comprehensive understanding of the platform's impact

6. RESULTS AND DISCUSSION

1. Results and Discussion

The findings of the present study provide meaningful insights into the awareness, usage patterns,
skill development, and career impact of LinkedIn among professional degree students in Amravati
City.

1. Awareness and Account Ownership The study found that 78% of students were aware of
LinkedIn, and 74% had active accounts. This aligns with the findings of Kaur and Singh (2022),
who emphasized LinkedIn's growing presence among Indian university students. However,
awareness of advanced features such as LinkedIn Learning (52%) and skill endorsements (48%)
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remains relatively low, suggesting that students primarily use LinkedIn as a job portal rather than a
comprehensive professional development tool.

2. Usage Patterns The analysis revealed that only 18% of students use LinkedIn daily, while
the majority use it weekly or occasionally. This is consistent with Swetha and Sangeetha (2025),
who found that students in regional cities tend to have irregular LinkedIn engagement. The data
further highlights that 62% of students have incomplete LinkedIn profiles, limiting their
professional visibility — a concern also raised by Shashikanth and Deepak (2024), who stressed
the importance of profile optimization for career advancement.

3. Skill Development The study confirms that LinkedIn positively contributes to skill
development. Students reported improvements in communication skills (58%), digital literacy
(52%), and industry knowledge (48%) through LinkedIn engagement. The Likert-scale mean score
of 3.82 out of 5 indicates a positive overall perception of LinkedIn's role in skill

enhancement. This finding supports the conclusions of Rahman and Alam (2023), who identified
communication skills and digital literacy as key outcomes of Linkedln usage among
undergraduates.

4. Career Development Impact A significant 62% of students agreed that LinkedIn
improves their career confidence, and 46% had discovered career or internship opportunities
through the platform. These findings are strongly supported by Aishu (2023) and Sharma and
Kulkarni (2024), who demonstrated that active LinkedIn usage leads to better internship leads and
improved career readiness. The data confirms that LinkedIn serves as a critical bridge between
academic preparation and professional employment.

5. Challenges Identified Despite positive outcomes, the study reveals important barriers. A
striking 56% of students reported lack of institutional guidance as a key challenge, and 52% were
unaware of advanced LinkedIn features. This finding echoes Deshmukh and Patil (2022), who
highlighted that students in semi-urban Maharashtra require structured institutional support to
maximize LinkedIn's benefits. The absence of formal LinkedIn training within college curricula
emerges as the most critical gap identified in this study.

6. Hypothesis Verification

. H1 Accepted: The data confirms that professional students in Amravati City do use
LinkedIn as a supportive platform for career development and skill enhancement, with 74% having
active accounts and 62% reporting positive career confidence.

. H2 Accepted: Students who actively use LinkedIn demonstrated better awareness of
career opportunities and professional skill development compared to non-users, validating the
directional hypothesis.

7. CONCLUSION AND RECOMMENDATIONS

1. Conclusion

The present study examined the impact of LinkedIn on career development and skills enhancement
among professional degree students in Amravati City. Based on the analysis of 200 respondents
from Management, Engineering, and Computer Applications streams, the following conclusions
are drawn:

LinkedIn has emerged as a significant professional networking and career development platform
among students in Amravati City. A majority of students (78%) are aware of the platform and 74%
have active accounts, indicating reasonable adoption levels. However, the study reveals a clear gap
between account ownership and effective utilization. Most students use LinkedIn primarily for job
searches, while powerful features such as LinkedIn Learning, skill endorsements, certifications,
and professional content creation remain largely underused.
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The study confirms that LinkedIn positively impacts skill development, particularly in
communication, digital literacy, and industry awareness. Students who engage actively with the
platform demonstrate greater career confidence, better networking abilities, and higher awareness
of professional opportunities. The findings also validate both research hypotheses, confirming that
LinkedIn serves as a supportive platform for career development and that active users benefit more
than passive or non-users.

However, challenges such as incomplete profiles, lack of institutional guidance, irregular usage,
and limited awareness of advanced features hinder students from fully realizing LinkedIn's
potential. The findings suggest that the gap between awareness and effective usage can be bridged
through structured academic interventions and institutional support.

In conclusion, LinkedIn holds significant potential as a career development and skill enhancement
tool for professional degree students in Amravati City. Realizing this potential requires a
collaborative effort from students, educational institutions, and policymakers to promote informed
and purposeful LinkedIn engagement.

2. Recommendations

Based on the findings and conclusions of the study, the following recommendations are offered:

Institutional LinkedIn Training Programs: Colleges and universities in Amravati City should
introduce dedicated LinkedIn orientation workshops and training sessions as part of their career
development curriculum. Faculty members should guide students on profile optimization, networking
strategies, and the use of LinkedIn Learning.

1. Mandatory LinkedIn Profile Creation: Educational institutions should encourage or
make it mandatory for students to create and maintain a complete LinkedIn profile from their first
year itself. Career cells and placement departments should monitor and support profile quality.

2. Integration of LinkedIn Learning in Curriculum: Faculty members should recommend
relevant LinkedIn Learning courses as supplementary learning resources aligned with their
subjects. Encouraging students to earn certifications can significantly improve their employability
and skill profiles.

3. Alumni-Student Networking Initiatives: Colleges should facilitate structured alumni—
student interaction through LinkedIn by creating official college LinkedIn groups and alumni
networks. This will provide students with mentorship, career guidance, and real-world industry
exposure as highlighted by Kulkarni and Joshi (2023).

4. Awareness Campaigns on Advanced Features: Regular seminars, guest lectures, and
digital campaigns should be organized to create awareness about advanced LinkedIn features such
as skill endorsements, content creation, LinkedIn groups, and industry insights.

5. Addressing Digital Divide: For students from semi-urban backgrounds with limited
internet access, colleges should provide computer lab facilities and Wi-Fi infrastructure dedicated
to professional development activities including LinkedIn usage.

6. Encouragement of Content Creation: Students should be encouraged to share academic
projects, achievements, internship experiences, and professional opinions on LinkedIn. This will
help build their personal brand and increase professional visibility among recruiters.

7. Research and Monitoring: Future research should explore LinkedIn's long-term impact
on placement outcomes through longitudinal studies. Institutions should also track alumni career
progress through LinkedIn analytics to continuously improve career support programs.

3. Scope for Further Research

The present study opens several avenues for future research:

. A comparative study of LinkedIn usage between metropolitan and semi-urban students
across Maharashtra.
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. A longitudinal study tracking the career outcomes of LinkedIn-active students over 3—5
years.
. An employer and recruiter perspective study on the role of LinkedIn profiles in hiring
decisions.
. A study exploring gender differences in LinkedIn usage and career development outcomes.
REFERENCES

e Shashikanth, K., & Deepak, R. (2024). Effectiveness of LinkedIn for students: Network
building, job search, and career enhancement. Journal of Digital Professional Networking, 9(1),
12-28.

e Aishu, R. (2023). LinkedIn as a platform for job search and career development among
students. Journal of Professional Networking and Employability Studies, 5(2), 45-58.

e Rahman, A., & Alam, F. (2023). LinkedIn usage and skill development among undergraduate
students: Communication, leadership, and digital literacy outcomes. Journal of Undergraduate
Studies and Career Research, 6(1), 38-52.

e Kaur, H., & Singh, R. (2022). Role of professional social networking platforms in enhancing
employability among university students in India. Indian Journal of Professional Education, 9(1),
44-58.

e Deshmukh, A., & Patil, S. (2022). Adoption of LinkedIn among university students in semi-
urban regions of Maharashtra. Maharashtra Journal of Professional Education, 7(2), 88—102.

e Sharma, N., & Kulkarni, A. (2024). LinkedIn networking and its influence on internship and
placement opportunities among management students. Journal of Management Education and
Employability, 10(2), 65-80.

e LinkedIn. (2022). Workplace Learning Report 2022: Hybrid learning and the future of skill
development. LinkedIn Learning. Retrieved from website.

231 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :
2278-9308

‘.BAadM; lmpact FactOl‘ _(SJ[F) _8,632, lSSlle NO, (DLXXV) 575 VOI—D l;(l))zrél

39 fereroma TemmirE wterea
UH.TH.TH.TH. 1.0, FHfers, Aa9s, AHqadr
F. STSI<AT &, T=TH
= wtee

© HIIOT:- SATST=AT ST Ao Tqeicqa oM, =il Faw Feiors 19 SuATuast ATagliT
FTAT SATHHATT FLO AT AAITF AT, TSI IHE IF FALAT ST UF ARTAT TLATIT TZdAT 31, ST
Fr=metaT &=aT I FAE T TEIqa feed AEEq wOaE 98d Fd. dl 39
foreqoTTelter htere™ faaTe, TSRIEAAT T Hgwd Tral TUTHd ST STEATIH 7 FLTTAT=AT TIAeATHIST
AFITF IUTTITSTAT o JISTAT THLTT AT, FLTATETL, FIed-eamia foreror fA=meat= Trswmeeryar
FTead AT IAT=AT e FerraTe Ay ATaq.

© YEATEAT: — SATST=AT TR0 AT TSI (=T 317, 37 FAA0r= Shoqa1 aaad ! e, Fa@
HEITaa T <01 g FAwavam= uhaa 3EE o 74, PR« SAEgIiaE Sadrq sy HIHT=AT (STt
ST ST HIAH TGN (AR oAl ATigoid. AT, “TS9HE 37 a0 g7 gFheqar I
AT AT, =TT Fae T (AT THT TqH, TFAT AU SRR Tg T, T 197707
TGl FEATHS FATATAY SATET hiad ATATS, AT I2RT =TT ATIF ATTGI T ATHIT AT
AN Mg, TROmHT, g freror aqerer s =t arr T fegd sSReee Tgard. A,
T Feed ey "Etd AT gid. HaAT AIeed, GHEAT SiEauATHl AHdT, qih
T, Aeav[or, Hits® Frd, RTreet qrezar saamat Fiered [Afad a0 S Jdd Hawar e,
ATIAT, ATAVOTATIT TEATHS TSITT=AT T HeT AT ZIA . TR Seters= (Al),
TeT g, e ATHRET TEEr Freed AHard F0 Aa9d® g, ATHD, 39 TU&0 FeqiT
ATTAT SAEATEHRH TG [AATEATAT TIACATA T ATGETHATEATST TATT FXT ATTIAF T2

TT-shiad 37 foreror sfor Sfae #terew o g safes wrdr, fRar sufor sfss 3 qmrfoer
FAFTETETE T ST Heg<aT 3lTg. AT, LT T e HIered- AT d & AT 2.

- FYTOOET IfTE-

%) g TOrEAuTTeTer i foamaT= Hg<d THsT =l

3) TSTE-3hfed FOrequr=t SefheuqT T2 FT0.

3) e taT sareae sererett @t THE Frered YT FHI,

) TSRITL-hTgd Aot TATAT 3T F=ar.

- T e ae:-

9) ferameat=h TemTeeHaT areavaTETSt 37 forerora wrerer AR FHTeT FO.

) T & AT ATEqAATAT (AT TEd=AT HATSTATHS [ADATEA AT TS=AT i Helt Fesara.

- T 9 -

%) FETIUT T5d — &l AT AUATHE THITHT A2

232 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :
2278-9308

£ pact Factor (SJIF)-8.632, Issue NO, (DLXXV) 575 Vol-D April

3) ATfEdT MaT FOATHT T5d — T ITauiaet areftar ST arae w2,
©TEE

GV RE PR ED

- QreAfureR TIfEeT

- CAC LA

3) ATTR = FAEOT; — BT FeAeaT AT = (2 wor e ey Hre.

TTE-shiad 3g foreror sufor syerewr fosmer HaredeT: — ToVRawAT-Hiad 3g foreomsar szar
FEremeatar i=ar SATEEad AATHFRATEET SATIGTAF A7 SATagTF hiaed T+ FL0r g7 Mg,
qTHET GTATA TR =T THTAL gl
9) wrertere foreror
3) ZEAtAT
3) sfrenfReR gforeror
) T ST Foreqor
- Frere feETETY "ETa-

FrAT FAFTETET L FAHIAT [q=/cAT AR FH FXOATHES AELTF AT AT AT 07
TeRTET 0T BT Sl1g. ATST=AT FIBTd (20 B F Q. IS HIH HL0ATH DT G Hgwd o g, ATHD,
TSN H@auITaTSr Hrered f&aTe g7 U o Hgarar Jea e,

9) AT Frered:- FEATre FTH FXOATATET AT ST T AT, IaT. FIUERTET AT9E, TH=T FT9Y,
i =T aTI.

R) HATE AT — 3Tl =TT AT TSI T =avaT= e9dT. SaT. eI T, Sreror, forfgo.,
3) THEAT (RFT0T STHAT; — TR SHAg SUTT STeIvATHT &THaT .

) AIA HIA - TALHT ARTELT FI0T, HHATAT HE FHL0T, STATARTLT 5T,

© FI AHTET B

%) TSNTIT=AT HeHE qTE: — FATAT=AT FIAATTA. AT=AT TSRITAHIT ATE.

R) SATCHTAATHTT ATE: — TAE HTH Hed T AHIAT ATHIHTE AT AR

3) STUNTTETET ITAH: — TAT FHATL STNTAT AT IeqTae AT FTAAH AT,

) AT RTAT: — FIATTHS TR, FNTAT AR AT T T/ /BT ST aTed.

Y ) TFALISIITE LT — FIAT 97 SAhT T = G & gral.

© ST IHEE e wEe-

9) LTSI FH T Zreet.

R) fEEmeat=T sraatasaTe are.

3) SERT-TTH AeIa% ITAH grad.

M EUREAEEIGIE R SiH

- TR -

9) TrsasRTTaT AT ST AT

233 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




ISSN :
2278-9308

£2) Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D ‘;(l,)zrél

B.Aadharvr’ international Peer-Reviewed Indexed Research Journal

) SERT-reTT 0T FET A=A TAT AT,

3) SATAETE T FRTLATAT 9T,

) TTHTOT TRTAEes.

MG | B2 I

%) SEATHHATH HATHT STIATAA T,

3) TeAtarT srfaaryd sz,

3) SERTIA TgaTd.

) FTAA-AGTA FALOTeT Tredra 2o,

) feforeet foveror e

© gITRA Fed -

%) FIAA-ATLTRT TAeATH e r=meai=T ATt Arir FTFeHar ared.
3) sirenfare wfererores fHemeataT yere T e fear.

3) TR FEreroTTes e t=t T Meauar=t awar ared.

AT - SAST=AT FTBTa TUSRI-Fiad 3 Fereror swior Agaqur rered fAshmEr= Tt . areafors
Tt A== taT F e dgias 9" o A1eld, a¥ AT ATARNGE Hierey FwEa Fvoar=t gt
AT, AT AT =T TSRIEAHAT JTed.
< HeIH (References) :—

1) NCERT - Higher Education Reports
2) UGC Guidelines on skill Development.

3) Government of India — Skill India Mission Reports
4) Various Educational Research Generals and Articles.

234 Website — www.aadharsocial.com Email — aadharsocial@gmail.com.




B.Aadhavt’ international Peer-Reviewed Indexed Research Journal ISSN :

3 2278-9308
B Aadha) .
~ Impact Factor -(SJIF) -8.632, Issue NO, (DLXXV) 575 Vol-D ‘;(1)321';1

Machine Learning Paradigms: A Structured Review of Methods and Trends
Prof.Sushilkumar Kalmegh

Professor,
Department of Computer Science,
Sant Gadge Baba Amravati University, Amravati.(M.S)
Email:sushilkumarkalmegh@sgbau.ac.in

Dr. Saurabh A. Ghogare,

Assistant Professor,
Department of Computer Science,
Adarsha Science, J.B. Arts and Birla Commerce Mahavidyalaya, Dhamangaon Rly
Email:

Abstract

Machine Learning (ML) has emerged as a central paradigm in modern artificial intelligence and
computational sciences. Unlike traditional rule-based approaches, machine learning enables adaptive
behavior by learning patterns from data. This paper presents a comprehensive analytical review of major
machine learning paradigms, including supervised, unsupervised, semi-supervised, reinforcement, and
deep learning. Emphasis is placed on theoretical foundations, computational characteristics, scalability,
and their role in next-generation intelligent systems. The paper is all about the review, methods with
theoretical based and does not rely on datasets, simulations, or experimental results.
Keywords-Atrtificial Intelligence, Computational Sciences, Data Analytics,Learning Paradigms,
Machine Learning,

I. INTRODUCTION

Machine learning has emerged as a foundational discipline within computer science, artificial
intelligence, and computational sciences by enabling systems to learn from data and improve
performance without explicit programming. Early research in pattern recognition, cybernetics, and
statistical learning established the conceptual basis for modern learning algorithms, demonstrating that
adaptive computational behavior could be achieved through data-driven methods rather than rigid rule-
based logic.Mitchell [1] defines machine learning as the process by which a system enhances its
performance on a given task through experience. This definition underscores learning as an iterative
optimization process in which models adjust internal parameters to capture underlying data patterns.
Unlike traditional algorithms, machine learning approaches are capable of managing uncertainty, noise,
and complex data distributions, making them suitable for real-world applications.

The rapid growth of digital data, coupled with advancements in computational infrastructure such as
parallel processing and cloud computing, has significantly accelerated the adoption of machine learning
techniques. These developments have enabled the deployment of sophisticated learning models at scale.
Moreover, machine learning draws heavily from mathematical sciences, incorporating concepts from
linear algebra, probability theory, optimization, and information theory. This strong theoretical
foundation ensures scalability, generalization, and computational efficiency. Understanding these
paradigms is therefore essential for developing next-generation intelligent and adaptive computing
systems.

II. MATHEMATICAL AND COMPUTATIONAL FOUNDATIONS

Machine learning is fundamentally grounded in mathematical constructs such as linear algebra,
probability theory, statistics, and optimization techniques. Linear algebra supports data representation
and model formulation, while probability and statistics enable uncertainty modelling and inference.
Vapnik’s statistical learning theory ! introduces concepts of generalization bounds and structural risk
minimization, ensuring robust model performance. Optimization methods, particularly gradient-based
algorithms, facilitate efficient parameter estimation, making large-scale and high-dimensional learning
computationally feasible.

I11. SUPERVISED LEARNING PARADIGM

Supervised learning algorithms operate on labelled datasets to learn functional mappings between inputs
and corresponding outputs. By minimizing prediction error, these algorithms infer relationships that can
generalize to unseen data. Common techniques include decision trees, support vector machines, linear
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and logistic regression and ensemble methods. Bishop “lemphasizes the bias—variance trade-off as a key
consideration, affecting model generalization. Although supervised learning provides high predictive
accuracy, its effectiveness is often limited by the availability and quality of labelled data.

IV. UNSUPERVISED LEARNING PARADIGM

Unsupervised learning deals with datasets that lack labelled outputs, aiming to identify intrinsic
patterns, structures, or relationships within the data. Key tasks include clustering, association rule
mining, anomaly detection, and dimensionality reduction, which help summarize and interpret complex
datasets. Hastie et al. "emphasis its critical role in exploratory data analysis and representation
learning. By uncovering hidden structures and reducing data complexity, this paradigm improves
computational efficiency and supports subsequent supervised or semi-supervised learning tasks.

V. SEMI-SUPERVISED AND SELF-SUPERVISED LEARNING

Semi-supervised learning combines a small amount of labelled data with a large volume of unlabeled
data to enhance model generalization and learning efficiency. Self-supervised learning further
minimizes reliance on manual annotation by automatically generating supervisory signals from inherent
data structures. These paradigms are particularly valuable in real-world scenarios where labelling is
costly or time-consuming. By leveraging both labelled and unlabeled data, they improve scalability,
robustness, and applicability across diverse computational systems ['*

VI. REINFORCEMENT LEARNING PARADIGM

Reinforcement learning models the learning process as an interaction between an agent and its
environment, where the agent selects actions to maximize cumulative rewards over time. Learning
occurs through trial-and-error, guided by feedback from the environment. Sutton and Barto!""! formalize
this paradigm using Markov decision processes, providing a rigorous mathematical framework.
Reinforcement learning is particularly significant for robotics, autonomous systems, and sequential
decision-making tasks, enabling adaptive and intelligent behavior in dynamic environments.

VII. DEEP LEARNING AND REPRESENTATION LEARNING

Deep learning is a subset of machine learning that utilizes multi-layer artificial neural networks to learn
hierarchical representations directly from data. By stacking multiple non-linear transformation layers,
deep learning models are capable of automatically extracting increasingly abstract and high-level
features, reducing the need for manual feature engineering. This hierarchical learning enables the
handling of complex, high-dimensional, and unstructured data such as images, videos, audio signals,
and natural language text. Goodfellow et al. * and LeCun et al ' have demonstrated that deep neural
networks outperform traditional machine learning methods in many pattern recognition and prediction
tasks, establishing deep learning as a cornerstone of modern artificial intelligence.Common deep
learning architectures include Convolutional Neural Networks (CNNs) for spatial data, Recurrent
Neural Networks (RNNs) and Long Short-Term Memory (LSTM) networks for sequential data, and
Transformer models for attention-based learning. Despite high computational demands, advances in
GPU acceleration and parallel computing enable efficient training on large datasets. Deep learning
achieves state-of-the-art results in computer vision, natural language processing, speech recognition,
and autonomous systems, making it a key component of modern Al.

VIII. COMPUTATIONAL SIGNIFICANCE AND SYSTEM INTEGRATION

Machine learning paradigms collectively enhance adaptability, automation, and intelligent decision-
making across a wide range of computational systems. By leveraging data-driven learning, these
paradigms enable systems to adjust to dynamic environments, optimize performance, and make
informed decisions with minimal human intervention. Probabilistic reasoning frameworks ! provide a
structured approach to handle uncertainty, allowing models to make robust predictions even when faced
with incomplete or noisy data. Furthermore, integration with cloud computing infrastructures and
Internet of Things (IoT) platforms extends scalability, facilitates distributed learning, and enables real-
time analytics, broadening the applicability of machine learning in modern intelligent systems.

IX. CHALLENGES, ETHICAL CONSIDERATIONS, AND FUTURE DIRECTIONS
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Despite the transformative impact of machine learning on computational systems, several key
challenges remain. One major concern is model interpretability, as many advanced algorithms,
particularly deep learning networks, function as “black boxes,” making it difficult to understand how
decisions are reached. This lack of transparency can hinder trust and accountability, especially in high-
stakes domains such as healthcare, finance, and autonomous systems. Data bias is another critical issue,
as machine learning models often inherit biases present in the training data, potentially leading to unfair
or discriminatory outcomes. Computational cost is also significant, particularly for large-scale deep
learning models, which require substantial processing power, memory, and energy consumption.
Additionally, ethical considerationsincluding privacy, data security, and responsible Al deployment—
pose challenges that must be addressed to ensure societal trust and adherence to regulatory standards.
Emerging research focuses on Explainable Al (XAI) to enhance model transparency and interpretability,
allowing users to understand and verify predictions. Energy-efficient learning models are being
developed to reduce computational overhead while maintaining performance. Future research is
expected to emphasishybrid approaches, integrating symbolic reasoning with data-driven learning,
thereby improving generalization, reasoning capabilities, and ethical alignment. Addressing these
challenges is essential for the responsible and sustainable advancement of next-generation intelligent
systems ['®!

X. CONCLUSION

This paper presented a detailed analytical review of machine learning paradigms and their
computational significance. By examining theoretical foundations and paradigm-specific characteristics,
the study highlights the importance of machine learning in shaping next-generation innovations in
artificial intelligence and computational sciences.
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TTHIOT AT LA FSLHAT TS IqAH Fided IO Ueh ATSAT ARTAT STegdTd e (@|rge a1
TETT & FeAl; AT AT ATT Radiead ared Jar. T 1977 qed AT JIsie= FI7aL ST gHT
AfefFTaTT AT, AERIEE TS W At (1977) 9% (1) T AR STere
FHIHFLAT TS gHT ATSAET A0 (2) HERIY ST g6 Ataf=am (1977), a1 9 TSET %
FILOATT AT AT FAT 12 (3) TATX qTheh ATATSAT AT vl AT TFqTEAT=AT Hefroee
STIEETET el ST 2l

HETETA T ATHIOT ARMTHET TSR AT 3 ATHIOT TahTaT=T T FXOGTET3r g1 AT wleA
TIEAT STAT. IT ASTAAT TRAAT TTEH g ATHATT T 2005 FeF HYT 9T TS gHT Aferf=raa
AN FdAT. oA 2 F@mT 2006 A I9T=AT 200 Riegara I siueasravy & AT, AT
WETTETAT 12 Fregi=aTar FHTeT rar. TeaT g7 AT =aa HgTenT el TSHe g6t Afarf=aw (weam)!
MGNREGA Mahatma Gandhi National Rural Employment Gurantee Act AT ATaTH AT @AT ST,
AT ATARIATAT FAT 28 THTL SAT TSATT TAMITEA TSRIT gHT ATAIH AT oA AT AT
At TatauaT=T AT el A, AT 7Y AT Q=T Ate=ad g% auar=r 9
TTHLAT. FZITY ST Ilval ATANIHTATA FETEAT ST AR ATl T Fioed HGILTY ATHIOT
T[S ZHT TISET (AUTAEAT) 2005' AT AT UF T TS & o], Jraraa=t ATt omae
Ao T T=AT-2005/9.%.104/847-10, faais 23 RHaw, 2005 77 et oy, AT Frsreiaid

C N o
clad dIsiad AqAd AHAAT qdlThep ATHIZAT ATl LA G?T LISy {I\ﬂ‘lligzﬁ' Aol A QT ANIITY

e,

AEITYTd AUREAT (2005) TF =ATq TEEudTa et Igedr eeara 12 Segi=r Fas
FIOATT A 2 FgAr 2006 TSI &1 AT g AT 1T (1) 8o, (2) F53a, (3) AZHETI,
(4)drTTETE, (5) A, (6) R, (7) srwwrady, (8) FaAm, (9) WeTw, (10) WA, (11) ST,
(12) TR AT TFHIA FTH AR T AHAAT ST =T THTEL ZIAT. THAT 247d 2 T 2007
ITEA (1) 3T, (2) SEATHTETE, (3) ATV, (4) ATIAW, (5) TRTaT, (6) 4T AT Tl Riegi=T THTaer
FLUATA ATAT. AT g T 'F' a9 ALATTET TTAT THTALT FEA g1 AT (oA 1 T 2008 9159+
TOUT TSAT AN FHLOATT SATAT 7.
afers=r
FI 1977 Fed HETY TLHIT FTL AT HIATHT AU FIOTTAT T Taarell TSHTT=aT Seff 3ueres]
FLOATAT IZLITH TSI AT AR AR FLOATT ATAT.

1. AT FSIA=AT ATELAATIA THT JUTA AFAA FHIHTAT TN FOTAT TedF Fearall wHrd wH7 100

feaaT=T TS T2 AT STl

2. T8 TF AN S ATETHGET AT FLOATH HEIH A, AT AT ATST=T1 AT T ST,
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3. AT FIST=AT ATETHTIA ATHIVT SATA TS IS ARTRAT TSR T&TH AT STl
4. AETITY TSI ZHT ATST=AT q9d g TERTE GTE W[ &¢ M{%d FLoamd Fel SATdl. 5 G
ZT a9 2008 HET g AT HY0T F9TT AT FHL0ATT SATAT.
5. T AT ATSTHAT HGTHT T TSI TS AT AT q1aT i@ AT,
AETY TSHIE gHT AT TSAT=AT Vg Hed HTHT TaedT Flal Adid ara =T qaraer HI0g7q
ATAAT AT, IaT.
1 99 TogH T LS T BIEMigd ATHACE (STT9 HTS) AH@T= o,
2 T ae, IS T suaasTavt JTHed Trd=Tacd=T ST T STE.
3 uET fRsHT=AT R 50% FTH ITHI= A AR Ta T,
4 FOT qTESTHAT.
5 HTATTSM Srhefor FTu.
AT TISAT TZOS F1 ? MGNREGA = qUF 9 312 - HETeHT el TSI ITHIO TSI g4 FTaT.
MGNREGA g AT H¥EREIY AR el t TS gHT ST 318, ST 7 J2a< 2005 Trsit Eremaasa
TS ATCAT. AT 2 Fgarit 2006 TSt 200 Sreg[iwed = q=ard AT, TEATd =T AT TR
TTHTT TR gHT F1aaT (NREGA) o1F Tgeol STq gid 2 stFe@y 2009 TSt ARrAT Tieft =
ST ST AT AT ATHEHT TETHT e TS AT TSI 4T FHTART 3T FHE0ATd 7.
AT ATTT qTIRe qT, ATHIOT ALATA TS ATRIET gaT qoT AT e AT ATgl. =0
STATAT FHTH THATT TILOTTHT TSITT=AT ST ATAT AT FITH Feahd (9 oAl 3flg. TSl A g
T AT AZLT ANTAL TSAT. A, Agd0del USEAT T FIAAT A1g. THIT ARMHAT [@GwE aeqq
ATOTUATREAT TTHIOT AT SATRT=T STeieh TRty ST T g, TATATST A T=aThe TSI ST
ZAT. T3F ATAT SEATd AATT T8 813 e, AT OIRIATIA IR HEhRTEA TART=aT ZTaTeT
T[S IUITETST U geaTehied! [Horr Jaer. IO gt SETdel Ushda AT g St 100 feeat=an
TSI 4T &, AT TTSAAATST g T2 2010-11 3T St auiq 40,100 FIET FOIT=T TLGE Hhetl
BT, ZLATATA T T SR g ATTeAT ISHATZTETST AT ATSHAT ATH B SAgd. ST FHLAT
ITH IETATA ATHRAT AT ATHIATINNT TSR &7 SATAT, AT SAATaar=T el aar= sjeft
THAT AR
YT AT TRET=AT 2T 99T ST, STel AT - TSHE gH6t AT e
SUITE AT, TSI FHT, AT FHIHTET AT Il Fl Bie, HHid Aawdl sSqi=arhe O ST FHHt
3 AT o FEATE AT FLATT § T[T FgUH HTH FHOIAT AT, AT ATHLT Fea =T AAr aroar=r
ITASHAT, AATHT AT (FATETHIOT, ATFATTGENT aRY) HANT=AT HETIT G e, FBaTT,
SHTACTETST 3T, gD @d HHIAT TAT STHATIT FHTS AT ATe Heg ahdrd. THT FTSEAT A=A
FIHATIT A Icds AT ATEET FHXEATg AATHT LTI 213 IATSIAThaT HETE AT AFHAT.
FET=AT =T AT STt Sa amiis 9 Saedrad i FHt e FimeT wi e,
AT AT SFHATATAIN o] THEATAT AN ThITAT SAURET SIAT FTHALTEAT AR, agrrg

ATTOT T AT 297 <o I9T=AT BB AT FHAT LI,
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GINGATHRAAT ATILAAT GLTET TEEA-

THAT HITIATHET HeTeaTd <aqqqT Fae Tead =1 START FeT g, g aeqre SrAfas T 3za9
THATEL AT A, ATATHF THE TTH FLOATAST FTHAEAT (TN ShleT STHLadl JAToT
TR TaaaTes AT 5 Rregmete v Segr 10 I d==dt 7y ararefi Fae sreaamaeT el o,
T AT foad 1 FHATETST AR TR AT SAgaTer, HgITgT 9ITe, [Siegl Tgare, e U,
FAATT T, AIEE o ATRT ATRATAT AT FAT A HTard ATHAT AN T G0 el A2,
T TATAT ATIL F5 ACHY FTEel Ad. T ATATINT FOrwresft gafaear .
3D -
1 . STHTTEAT ATHTOT AT e farfarer aaeai= steqae 2o,
2. THTEAT JTHITT AR T MG-NREGA AT FHTHT=T SATETaT =
3.3 HTTE AT AR T MG-NREGA T FTHTS eI FHiul.
4 AT GTHI AR MG-NREGA =T el o STHTS Fa= A eq9+ FT0,
5.MG-NREGA =T FTITHes THIECT ATHIV AN STaaTe 6 A9jY, Aqas? fafae ae=
FATATTS AT=AT STEFATTT 7 TUNHTATT HET AAATT TIATAT FTITH HLT,
6. LRI TIS=T AR T HFQ AT THqodT Trgatavaia MG-NREGA frdt saoma arereedy
ATAT 3Ty B AFATH,
111%%_
1. TRETEAT ITHIOT AETHET MG-NREGA 3T FTHTHT SiHASTav( T TATATl i 3T,
2. AT GTHIT ARTHET MG-NREGA =T FTHTH ST o HTATS [FamaHed 97 94 g
3. MG-NREGA =qT FHHAT FHIEdT I A RTdie STtashte 9ea d9[T, AaAs? [ataer I
ATATAT HFTT(HS T(AHTE & M.
4, STTHTE G T, ATALT=AT IAIATT a1 FoATaTSr MG-NREGA faferer swerw wrarfaa e,
5. MG-NREGA S@iq JTHIT WRITAT Arhi=a1 fhmamEmst sSmauand Jor-a1 JIS=raed e
FTAHT HHALAT 32,
TATYAT - SHLTAAT AT AL S IAT FACTOT ATIAH AT ATTHTD
HATET/ FAES -2010-2011 T 2019-2020 =T srFgaTr

T AT FZUST STHRTEdT STRTAT ATV ATIAH AT TaaHTes AT 9= Rregai=T HeT
TATT ATAAT [T 377, SATAT F-gTe TFhar i @l o gear e STa Toqd THaoTd SeaaTarst
FLAIALT A (HaSeledT AGTeHT et TTETT qTHIOT TSI ZHT FISie= THIEd! oI =ar qreor
AT TR STeqaT el g

HETAT et TERT ATHTT TSI gHT TSI Stavia STadt ATHIT Fr A ma 9% 9 9% o

T ATAAT FTHTS T3 - AT Fegeror
AETHT Tieft TS AT TS gHT AT aiTa AFq HTH FLOITE Togah AFUT-AT T

FeATATd UTE SATH AT Froraavd 100 fae aiq Fea TSer=T g6t I0ATa Sfeft S, T ATead T
AT TR ATAHT 9T 07 g AT Ao Hop IATY g, ATATHTI JTHIOT AT QTqahel /
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QIAASTEAT AT ATSTA=AT ATETHTAA LSITTAT 88 T&TH F0l, qIHTSr GEeaT a0, HigdT T gae gedhid

Hdvlhl"hiul U, ddH =TT TS HeTH qd)chd‘:\lch{UI hTTTIL AL UITA ATAAT ﬂ'l%

AT AT TISTA=AT ATFHATAA ST @ / FIF FLAT qr JTHIOT AR Aqh T ATASE Ao
ATATHT F AT HYOT T ITH A AT SRR Fd TEar. g7 ATl Gai=ar qre@ardd
TTHOT AWM AdHT ATHSL A= ATATAT T TH AT FGOT T I G AT SAATT /AT
FTE 1A AT TATAT [ARTETAT ATAAT W d THIT THLITT HSTIAT et TR T TS g+
ASTATAT TIT - TTIAT HEUTSl AFAT A GH FLAT THTL HeAT SATAT THA FALTAT QAT TohRiaT
Feft I IS STTd F AT ATIFATGA TTLAT HZTSl HaT AT Heft Fre T ST FHI0 g,

e FHTE 6.11
FATEAT AR OOT FHTHTET ST
(2010-2011 & 2019-2020)

W ETAT

W STTTEAT
WA=
W TR

| FEGEIE]

AU F @ FHIE 6.11 TeT FTATEAT AT U7 ATAAT FHTHTAT Ahe ATy &t e,
T 7eT 2010-2011 T 2019-2020 AT FUTHLTA AFSATT THT FeleAl Ag. AT FIATALTT LA
T TEr 413453 FTH TE ST IO ATAT Mgd. TATTRT SHTEAT [AARTA A Sahar 53995,
(13.06%), sTHZTAAr 140613 (34.01%), TAETUT 57649 (13.94%) AT 34554 (8.36%), TATHIS
126642 (30.63%) AT I RIRIT FTH & oA 01 ATl A2d. AHLAAT ST soradt
S Taia ST FH GF e 01 ATAT e AT 37 FHEA! [AARMA A Aadt Sregara
AT A FHIH T8 o Q07 FLOATT AT 9 QAT G [TIT ol TqAT HHAT AT ATAT A2, T
TqaTa FHHT FH ATAT g At srgad 2010-2011 7 2019-2020 IT FIAGSTHES SHAT A THTT

FHT STTET STl T ZXATT Q07 FHLOATT ATAAT FHIHATHAT HEAHET ATE I g 4.
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3Tl HHATS 6.12.
HATEAT AHTIIer 31q0T | H& AT FE&AT
(2010-2011 2019- 2020)

W ST
W ST
_EECib
W =TT
| EE LI

AU T Ao FFE 6.12 FeF FHAAAT ARG 0 / & TEAAT FIATHAT AHS AT
et smg. 1 927 2010-2011 T 2019-2020 IT AWHTA MHSATEN THE Feled T ATg. AT FHTATALT
FHATEAT [AMNTT TR 4124 FTH ASATIGT A0 / & Aed. QAT AT FAwmeter strer
2166, (52.52%), FFTTAAT 945 (22.91%), TAZTUT 234 (5.67%) ATEAT 407 (9.87%), ATTWTS 372
(9.02%) =T 9T Fe@Ta FH AL ool / g% e, Jaradt Franmdier s Sregr #ata
STHA HTH 0 / & A Aed AT A FHAAAT (AT 91 S qAATqA T STeFIqT el

FHAT AHAT FSARTT FTH TE Foed T THATITT 07 FIITT SAAT AT id F QATAT @H /AT Fided T

AT /ATt AR AT € "Jatq #HT A0 / T FH FH JAOT SOE@Id Agd ArEr= oA
FHTEA AR g SeEra ST STHIVTT FTH g% FH0ETT At G SHIOTT 07 AT T A2,
q AT G (AT F T AR A #e . 2010-2011 7 2019-2020 AT FOESTALT
THATLA THTOT HHT ST ST T ZLAYT Q0T / % FHIATHAT @AHeT ATE gIAT (a8 Id. T ST

STHTUITT TH & ATAT A AT STHIONT ST / & FHIH 07 ST [ag Aar.

™ FHHATSH 6.13
AT TTHATITATS JUT SHATAAT HIATANT W2
(2010-2011 I 2019-2020)
(3TeRS oTET TIATA)

W s=T=T

L e
BaE=roT
W =TT
BTEa9T=
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AU T A FHHE 6.13 Hed AT AT g% 8o 0 ATAAT HIHTad G+
AFSATLT AT e, |9 (AThS AT FIATT) Agd. AT 7T 2010-2011 T 2019-2020 7T FWTHELTA
AFHSAT THE FeAcdl . AT FATALT AFAAAT [AARMT q9 THRAIAT 07 FHATEE THT G4
331867.81 HATAT 3Ty, qATIR FHIECT AANTAA sThiar 31850, (9.60%),3r<madt 136461
(41.12%), FreroT 35141.07 (10.59%) aTaw 39334.44 (11.85%), Taadi® 89081.29 (26.84%)
AT 9T T q9 TH=AT FITEE @ AT A8, T ARt sacedt S 98 2o
T SATAIT FIHTEL FATT STHT @A ATAT A2, A AT 1 THIEAT (AT sraradt Sreggrd
T [FAT Foe HAAT AT /TN ATAT 2. T FATT FHT G AHAT (SARTT ATAT 37 2010-2011
T 2019-2020 IT FTAGSTHLT THATLA THT FHHT FTET A T ILAYT U7 FIHTENT GATHLT ATE

v e .

3Telg &HATH 6.14
AT fAmaTCrer 319Ut | G AT T
(2010-2011 & 2019-2020)
(3Teh3 18T $UATA)

AT 7 ST FIE 6,14 T A AR g S 9ok st ST @=id

ArweaAT et g, |9 (e @eF TO97q) 3ed. T 7e7 2010-2011 T 2019-2020 AT AW
AFHSATIT T oAl olg. AT FTATALT FTHALEAT AT H THREAT AL /HE FHATIL TH0T @
3950.86 FHTAT . TATTHN FFEAT AW staiar 437.98, (11.09%), ST¥Tadr 1746.76
(44.21%), FA=TOT 301.77 (7.64%) aATIAH 628.98 (15.92%), FadwTs 835.37 (21.14%) a1 9T
et 79 THE=ET IO FEEE @ ATAT AT, T TIATTEN FIH A0 A= T IT e
2010-2011 T 2019-2020 IT FTAGSTHE THATLH THIT FHHI A ST T FLAYT T HHTALNA
fA-
1. HTTEAT T AT |79 2010-2011 F 2019-2020 AT FraATarefia TraaT WO FTH Ty T3
TF FLOETT AT Mg 9 QIATHTIIATIT STHLAAT JTHI AR AdHd, ATASL, Troti= ArAret
T=AT IAUAATT AT Bl AqaT FHIdT #A g, 6.11 T 6.14 HWOT T A@ra@ JTqa
AR AT S Ay T
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2. STt JTHTOr AT |79 2010-2011 T 2019-2020 AT FHTATITET HISAT THTOMT F(ahTs A2
FLOATT A3 T Tt e avua faq it Al o 9= avEy afgamT Sorea
TR & 100 faa| Mm@ AT a1e AT g TTId srFear aad sy (Aear

farmresfi-

1. LT IETOT Fars T &9 2010-2011 o 2019-2020 3T FHTATAd HISAT STHTUTT HTH STt o3
o FLOETT AT A T TATATIIATI STALAAT JTHIOT AR A, ATHL, TToTr= Arareft
TT=AT SATLATT ATE Bl AAAT [HHTAT ATSAT 3. TG AT TAT ATFHH FUTT TI0T F1H 07 T Z7 &
Aaar T 7 AT aaid q3r AT A ATHRAAT ATET AT mrAgeEdr HeEtd
2. STt THror fAHTrTa 79 2010-2011 @ 2019-2020 AT FHTATTENT HISAT THIINT S{aHTs A1
FLOATT A T HEL TGRS TG0l FLOATT T AAATHS TlHT STaehre A=l @7 FHI
FHET R8T Iq A7 FRAT T=9Ed HAT T TEEA qaaT TIS=AT TAEr SRAGSa T Fwar
T FHATT T ST aTe FETHT (AURE FIOETT A4 8.

3. THSHAT qTq Hgrea® FIAFHHA ATARET GHAagH APO, Tt Tgraa TA, Td FH STeT UAL
ArqveT CDEO =mfor Imw TSR &as Fi=t Aae g #amft Ta=am=h q9q 1iq AS==1 qaid S

FH T AT AELATAY FT ARTATT. TATHS ASTAAT AT FAATSATAAT I ATl AR

T TR [FeET Fad q@i=t (Aght &t et FaEqr=l STHIET A7 AT T & AT aad

FTATATTATL. SAHTAT SIS o U7 HIAAHAT HIH FLAT AT TR Feoama AT e,

4. I FeraATaEd o RHA I A, Ay AARNA e qgTeAT At TP TR TSR g4

TISAT TATATTO HTT FIA L. TG o TISHT ATIF TROTHFHLE ZIOATATST TATHART T ATH

TIA FOATT AT ATHE ATATSATAT HaS, TSRT IXTHET ANITE XA A8 Je= ATAT=A A q faferer

TISTATHAT AT AT [T STl ST HTUATT AT

HaH U-

1. TETAAT ITET TLET ATTHOT TS GHT TTSHT et 2005, AT 8T 9= 2020-2021,
TTAT FashTe #oTe T A JaT,

2. HETTAT T TR TTHOT TSI gHT ATSHT AT a7 2005 AT Ar8eT a5a7 2019-2020,
ITIRoT AT {ATA T AT HT,

3. TSI HT SATh=t ZHT, TETAT Tefl TTE AT TS g4t ASAT-Hg e, Sregrtesi
FTATAT, TETAT

4. T e IR AT (TEusiar) e e, arior fowe @emas s aehe FuT 9T 1=1-
feeft-110001

5. 2010-2011 F 2019-2020 ZZHATHH fSreeT arftia srgare 9 Atqers (Tare

6. TTHTISTR HLTER TeEdT, =T ATSATT THTIH, ATATH HIHTAGH, GEHIS TN (STarr 2003) =F
FraaT T, TTAAMT &, HT FART GO
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