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Editor’s Column

The blast of knowledge at the universal hut due to scientific dynamics has without
doubt redefined the very concept of new Era. The main set-up of education especially higher
education-has become a subject of study and scrutiny for the scholars and practitioners who
have a hunger desire to face change and challenges. It is because we, the creature beings, are

brilliant with the faculty of option and a liberated will.

Unlike other type, we are not planned. We can make choices and use our free will to
act and get our objectives. Inequities in learning opportunities, quality of educational military
and level of learning success persist by gender, rural/town locality, ethnic backdrop, and

socioeconomic status.

The quality of education and the aptitude to define and monitor this quality is absent
in most upward countries. The means and span of education continue to be fine and curbed to
past models of delivery, and the use of other channels continues to be informal and
subsidiary. The increase in quantitative and qualitative demand for education is not in step by

an raise in funds.

At this point in time, it is safe to situation that the split of views on the risk of change
is marvelous. We, the publishers of Research Genius E Journal, are very much eager to view
some aspect of these changes through academic article contributed by impressive scholar and
social group. The nearby issue contains papers with decisive coming and scrutiny as well as
orderly argument and reflection on various theme of language, prose, information technology,
commerce and so on. We trust this will positively be helpful for the community who desire

transform.

Chief-Editor

Dr. Rajeshkumar A. Shrimali
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Enhancing Language Development through Literature

Dr Martik Prajapati
Assistant Professor
Department of English —
Faculty of Humanities & Social Sciences
Madhav University, Pindwara (Sirohi) Rajstahan

Abstract

Language development is a dynamic process that encompasses the acquisition of listening,
speaking, reading, and writing skills. Literature serves as a powerful medium for fostering
this development by exposing learners to authentic language, diverse linguistic structures,
and rich cultural contexts. Through genres such as poetry, fiction, drama, and essays, learners
encounter meaningful vocabulary, varied sentence patterns, figurative language, and effective
communication strategies that enhance both linguistic competence and critical thinking.
Literary texts also promote creativity, empathy, imagination, and intercultural awareness,
enabling learners to engage with language beyond its functional use. In English language
teaching, literature encourages active participation through discussions, role-plays, creative
writing, and interpretative reading, thereby improving communicative competence and
learner motivation. Furthermore, integrating literature with contemporary pedagogical
approaches and digital technologies creates interactive learning experiences that cater to
diverse learning needs. This paper explores the significance of literature as an essential tool
for language development, examines its contribution to enhancing language proficiency, and
highlights effective strategies for incorporating literary texts into language classrooms. It
concludes that literature not only enriches linguistic abilities but also supports the holistic
intellectual, emotional, and cultural growth of learners, making it an indispensable

component of language education.

Key Words: -Language Development, English Language Teaching (ELT), Literary Texts

Communicative Competence, Cultural Awareness, Language Proficiency

1. Introduction

Literature and language are inseparable dimensions of human communication and
cultural expression. Literature provides not only aesthetic pleasure but also a powerful

medium for linguistic enrichment. This chapter explores the significant role of literature in
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developing the four language skills—listening, speaking, reading, and writing—along with
vocabulary, grammar, and cultural competence. Drawing on historical perspectives,
theoretical frameworks, and practical classroom applications, it argues that literature
enhances language learning by exposing learners to authentic, meaningful, and emotionally
engaging contexts. The chapter also highlights pedagogical methods for integrating literature
into language classrooms, discusses challenges in implementation, and concludes with

recommendations for maximizing its linguistic and educational potential.

Language and literature have long shared an intimate relationship. While language
serves as the vehicle of expression, literature represents its most refined and imaginative use.
Literature does not merely reflect language; it expands, experiments, and enriches it. In the
context of English Language Teaching (ELT), literature is more than a cultural artifact—it is

a living resource for developing communicative competence, creativity, and critical thinking.

Historically, literature was central to English education, especially during the colonial
and postcolonial periods. Students were introduced to canonical authors such as Shakespeare,
Milton, Wordsworth, and Austen to cultivate linguistic mastery and moral refinement.
However, with the emergence of linguistics and modern teaching methodologies, the focus
gradually shifted toward communicative proficiency rather than literary appreciation. In
recent years, there has been a renewed recognition of literature’s pedagogical value as

educators seek to combine linguistic functionality with cultural and emotional engagement.

This chapter examines how literature can serve as a dynamic tool for language
development, tracing its evolution in pedagogy and discussing practical approaches that blend

linguistic and literary objectives.
2. Historical Perspectives: Literature and Language Teaching

2.1 Early Models of Literary Education

In the 18th and 19th centuries, literature-based teaching dominated English studies
worldwide. Reading and interpreting canonical works were considered essential for
intellectual and moral training. The primary aim was not language fluency but moral and
aesthetic refinement. Literature was treated as a model of “good English,” and memorization

of poetic lines and rhetorical forms was a common practice.
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However, this approach was elitist and inaccessible to non-native learners. Students
often struggled with archaic vocabulary and complex syntax. Teaching was teacher-centered,

focusing on comprehension and interpretation rather than language use.

2.2 Shiftstoward Communicative Approaches

By the mid-20th century, the rise of linguistics transformed language pedagogy.
Methods such as the Audio-Lingual Approach and Communicative Language Teaching
(CLT) emphasized oral communication and real-life interaction over literary analysis.
Literature was temporarily marginalized because it was considered too difficult and outdated

for practical language use.

Yet, as teachers recognized that authentic communication also involves creativity,
emotion, and cultural understanding, literature reemerged as a vital pedagogical resource. In
the late 20th and early 21st centuries, a balanced integration of literature and language
pedagogy began to take shape—recognizing literature as a means to *teach language through

culture and context.

3. Literature as a Tool for Language Development
3.1 Authentic Language Exposure

Literary texts present language in its most authentic and expressive forms. Unlike
textbook dialogues, which often simplify grammar and vocabulary, literature exposes learners
to idiomatic expressions, varied sentence structures, and rich lexical choices. This immersion

helps students internalize patterns of natural language use.

For instance, reading short stories or novels allows learners to encounter different
registers and dialects, enhancing sociolinguistic awareness. Poetic texts foster sensitivity to

rhythm, sound, and wordplay, which enrich vocabulary and phonological awareness.

3.2 Vocabulary and Grammar Enrichment

Literature provides contextualized vocabulary learning. Words are not memorized in
isolation but experienced within meaningful situations. Learners grasp nuances of
connotation, collocation, and figurative meaning through characters’ speech and narrative

description.
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Grammatical structures are also reinforced through repeated exposure in context. For
example, dialogues in plays demonstrate real-life sentence construction and pragmatic use of
tenses, modals, or question forms. Reading and analyzing such texts naturally strengthens

both receptive and productive grammar skills.

3.3 Development of Reading and Writing Skills

Reading literary texts enhances comprehension and inferential skills. Learners learn to
interpret themes, tone, and mood, thus developing critical literacy. Exposure to different
genres—fiction, drama, poetry, and essays—broadens stylistic awareness and encourages

flexible reading strategies.

Writing activities inspired by literature—such as rewriting endings, diary entries from
a character’s perspective, or thematic essays—improve coherence, cohesion, and creativity.
Literature stimulates imagination, helping learners generate ideas and structure arguments

effectively.

3.4 Enhancement of Listening and Speaking Skills

When literature is read aloud, dramatized, or discussed, it strengthens listening and
speaking proficiency. Dramatic reading, role-play, and poetry recitation -cultivate
pronunciation, stress, and intonation patterns. Discussions on themes, characters, or moral
dilemmas develop fluency, confidence, and conversational competence.

For instance, acting out scenes from A Midsummer Night’s Dream or Pygmalion

allows learners to experiment with tone, gesture, and social language, bridging the gap

between linguistic accuracy and expressive performance.
4. Theoretical Frameworks Supporting Literature in Language Development

4.1 The Communicative Approach

The Communicative Language Teaching (CLT) framework values authentic input and
meaningful interaction. Literature, being rich in authentic language, aligns perfectly with
CLT principles. Learners use the language to express opinions, predict outcomes, and

interpret characters, thus practicing real communication.

4.2 Krashen’s Input Hypothesis

Stephen Krashen (1982) proposed that learners acquire language when they are

exposed to “comprehensible input” slightly above their current level (i+1). Literary texts,
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particularly graded or adapted ones, provide precisely this level of challenge. They motivate

learners to decode meaning through context, promoting subconscious language acquisition.

4.3 The Reader-Response Theory

Developed by Louise Rosenblatt and others, Reader-Response theory emphasizes the
reader’s active role in constructing meaning. This interaction between reader and text
stimulates deep engagement and personal expression—essential for developing both

linguistic and emotional intelligence.

4.4 The Affective Filter Hypothesis

Krashen also argued that emotional factors influence language acquisition.
Literature’s emotional appeal lowers the affective filter by creating interest and empathy.
When learners connect emotionally with characters or stories, anxiety decreases, and

motivation increases—fostering better language retention.
5. Pedagogical Approaches to Using Literature in Language Classrooms

5.1 Language through Literature

This approach treats literature as a medium for teaching specific language
components—vocabulary, grammar, or pronunciation. For example, a teacher may use a
poem like Wordsworth’s “Daffodils” to teach descriptive adjectives and imagery, or a play

like The Importance of Being Earnest* to illustrate conversational politeness.

5.2 Literature as Content

Here, literature is studied for its themes and ideas while reinforcing linguistic skills.
Students discuss universal issues such as love, freedom, or gender through literary analysis,

simultaneously practicing speaking and critical thinking.

5.3 Literature for Personal Growth

This humanistic approach encourages learners to reflect on their experiences and
values through literature. Journaling, group discussions, and creative writing activities
promote self-expression and empathy, enhancing both language fluency and emotional

literacy.

5.4 Task-Based Literary Learning
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Integrating literature into task-based learning allows students to use language
purposefully. Tasks may include staging a play, adapting a story into a short film script, or
composing a modern poem inspired by a classic. These activities develop communicative

competence in authentic, creative contexts.

6. Examples of Literature-Based Language Activities

1.Reading Circles: Students take roles (summarizer, questioner, vocabulary finder) to
discuss chapters of a novel, developing reading comprehension and speaking skills.

2.Creative Writing: Writing an alternate ending or diary entry from a character’s
perspective to enhance grammar and narrative skills.

3.Dramatization: Performing scenes from plays like Macbeth or Waiting for Godot to
improve pronunciation, stress, and fluency.

4.Poetry Interpretation: Exploring rhythm and metaphor through recitation and
discussion.

5.Comparative Analysis: Reading a short story and watching its film adaptation to
analyze dialogue, setting, and expression.

6.Character Interviews: Students interview each other in character, practicing

conversational strategies and empathy.
Such activities transform passive reading into active, communicative engagement.

7. Literature and Cultural Competence

Language learning is incomplete without understanding the cultural contexts in which it
operates. Literature introduces learners to diverse cultures, values, and worldviews,
broadening their intercultural understanding. Reading Chinua Achebe’s “Things Fall Apart”
or Alice Walker’s “The Color Purple” exposes students to African and African-American

experiences, enriching both linguistic and cultural awareness.

By interpreting cultural references, idioms, and social norms in texts, learners gain pragmatic
competence—knowing how to use language appropriately in various contexts. Literature thus
bridges linguistic and cultural education.

8. Integration of Literature in English Language Curricula

Modern ELT curricula increasingly incorporate literature to balance linguistic

proficiency with cultural literacy. For example:
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Primary Level: Simplified tales and fables develop vocabulary and moral reasoning.

Secondary Level: Short stories and poems introduce stylistic variety and critical

interpretation.

Tertiary Level: Novels, plays, and world literature cultivate academic discourse and

analytical writing.

In university settings, English for Literature or Language through Literature courses foster
advanced linguistic accuracy alongside literary appreciation.
9. Challenges in Using Literature for Language Development
Despite its benefits, literature-based language teaching faces several challenges:
9.1 Linguistic Complexity

Original literary texts often contain archaic expressions, idioms, and complex syntax
that may overwhelm learners, especially at lower proficiency levels. Teachers must select or
adapt materials appropriately.
9.2 Cultural Distance

Cultural references unfamiliar to learners can hinder comprehension. Teachers must
provide background knowledge and contextual explanations.
9.3 Assessment Difficulties

Evaluating literary engagement is subjective. Unlike grammar exercises,
interpretation varies across learners. Balanced rubrics that consider linguistic accuracy,
creativity, and interpretation are essential.

9.4 Teacher Preparation

Many language teachers are trained in linguistics but not literary pedagogy. Effective
use of literature requires training in both areas to align linguistic goals with aesthetic
understanding.
10. Conclusion

The role of literature in language development is both timeless and transformative.

Literature exposes learners to the richness of linguistic expression and the depth of human
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experience. Through poems, stories, and plays, students encounter authentic language,
diverse cultures, and complex emotions—enhancing not only their linguistic abilities but also

their empathy and worldview.

In an age increasingly dominated by technology and instant communication, literature
reminds us of the expressive and emotional power of language. It nurtures imagination,
reflection, and sensitivity—qualities essential for effective communication. When integrated
thoughtfully into language teaching, literature bridges the gap between language and life,

transforming classrooms into spaces of creativity, dialogue, and discovery.

Ultimately, the true success of language education lies not merely in grammatical
accuracy but in the learner’s ability to think, feel, and connect through words—and literature

remains the most powerful pathway to achieve that goal.
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Abstract

Digital public infrastructure plays an increasingly vital role in public service delivery
and the governance of higher education admissions. The Gujarat Common Admission
Services (GCAS) portal represents a centralized state-level digital interface designed to
streamline admission-related workflows across participating universities and affiliated
colleges. This paper analyzes GCAS through a conceptual policy analysis framework and
articulates an administrative model termed Collaborative Value Addition.

Grounded in the core objectives of the National Education Policy 2020 (NEP 2020),
the Digital India framework, and the statutory requirements of the Digital Personal Data
Protection Act, 2023, this study examines how inter-institutional coordination, accessible
communication, and assisted delivery mechanisms can optimize central admission systems.
The paper outlines seven functional areas for operational enhancement: transaction
communication, credential verification architectures, inter-institutional synchronization,
transparent fee structures, assisted rural facilitation, seat-transition procedures, and post-
admission onboarding. An indicative evaluation matrix and a phased roadmap are proposed
to facilitate evidence-informed governance. The framework offers an academic and policy
contribution toward institutionalizing accessible, transparent, and student-centered public
service delivery in higher education.

Keywords: Gujarat Common Admission Services, GCAS, digital governance, higher
education administration, digital public infrastructure, NEP 2020, student-centric services.

1. Introduction

Higher education is an essential driver of human capital formation, socio-economic
mobility, and regional development. The admission cycle constitutes the foundational
operational interface between secondary school graduates and higher education institutions
(HEIs). Historically, fragmented application procedures required candidates to navigate
independent application cycles, variable eligibility criteria, and disparate physical reporting
requirements, often creating administrative burdens for both institutions and applicants.
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In response to these operational challenges, state-level digital public infrastructure has
emerged to consolidate admission administration. The Gujarat Common Admission Services
(GCAS) portal serves as a unified digital interface established by the state to coordinate
admissions across state universities and constituent institutions. By centralizing registration,
programme preference filling, and merit list processing, GCAS introduces systematic
standardization into the admissions lifecycle.

This digital centralization directly aligns with national governance frameworks. The
National Education Policy 2020 (NEP 2020) emphasizes equity, structural transparency,
multidisciplinary institutional entry points, and the responsible adoption of educational
technology (Ministry of Education, 2020). Concurrently, the Digital India initiative
emphasizes citizen-centric public service delivery characterized by interoperability, open
architectures, and barrier-free digital access (Ministry of Electronics and Information
Technology, n.d.).

Effective public sector digital transformation requires aligning software architecture
with human workflows, multi-tier institutional coordination, and regulatory accountability.
This paper introduces the concept of Collaborative Value Addition—a framework wherein
administrative authorities, academic institutions, technical teams, and student support
networks systematically coordinate to optimize public digital platforms over successive
operational cycles.

2. Objectives of the Study

1.To contextualize GCAS within the operational and policy frameworks of digital public
infrastructure in Indian higher education.

2.To formulate a conceptual model of Collaborative Value Addition for shared
governance across state departments, universities, and colleges.

3.To identify functional areas where information clarity, institutional coordination, and
data governance can be methodically enhanced.

4.To establish an indicative evaluation matrix for periodic, evidence-based administrative
review.

5.To explore mechanisms for integrating national digital tools (e.g., DigiLocker,
APAAR/ABC) to improve administrative efficiency and rural access.

3. Research Questions

1.How does a unified digital admission platform facilitate institutional coordination and
policy transparency in higher education?

2.What structural mechanisms can ensure timely synchronization between centralized
portal allocations and institutional-level verification workflows?

3.How can digital platforms balance self-service online interfaces with assisted
facilitation mechanisms for first-generation and rural applicants?

4.In what ways can data protection standards, specifically under the Digital Personal Data
Protection Act, 2023, be integrated into state admission architectures?

5.Which objective administrative indicators can measure the accessibility, clarity, and
processing efficiency of a common admission system?

4. Methodology and Scope
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This paper uses a qualitative, conceptual policy-analysis approach supported by
secondary documentary review. The conceptual framework builds upon authoritative public
statutes, policies, and national digital standards:

1.The National Education Policy 2020 (NEP 2020).

2.The Digital Personal Data Protection Act, 2023 (DPDP Act).

3.Guidelines for Indian Government Websites (GIGW 3.0).

4.The Rights of Persons with Disabilities Act, 2016 (RPwD Act).

5.Regulatory guidelines and advisories issued by the University Grants Commission
(UGO).

The analysis relies on publicly available policy documentation, statutory provisions,
and institutional web architectures. This study is purely conceptual; it does not collect
primary empirical data, field surveys, internal administrative logs, or system performance
audits. Accordingly, the paper does not assert performance metrics or empirical failure rates.
The recommendations are proposed as structural, policy-level considerations designed to
support ongoing administrative initiatives.

5. Conceptual Framework: Collaborative Value Addition

Digital platforms in public administration operate within complex organizational
ecosystems. In higher education, the platform must balance centralized executive oversight
with the autonomous academic regulations of participating universities and colleges.

The Collaborative Value Addition framework models this ecosystem across five
sequential stages:

1.Stage I — Identify: Establish applicant information requirements and institutional data
needs across each stage.

2.Stage II — Coordinate: Define operational workflows, notification templates, and
responsibilities across entities.

3.Stage III — Communicate: Deliver consistent, bilingual, and accessible guidance across
official digital and physical channels.

4.Stage IV — Evaluate: Review administrative indicators, helpdesk records, and
institutional feedback systematically.

5.Stage V — Refine: Integrate technical and operational optimizations into subsequent
admission cycles.

The model emphasizes that technical features achieve maximum public value when
supported by institutional coordination, clear communication, and structured support
mechanisms.

6. Functional Areas for Operational Enhancement
6.1 Payment Communication and Transaction Workflows

Online fee transactions represent a sensitive operational stage requiring high
transparency and procedural certainty.
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a.Transaction Status Tracking:

Digital dashboards should provide immediate, persistent transaction states
(Success, Pending, Failed) alongside unique reconciliation identifiers and instant
downloadable receipts.

b.Automated Reconciliation Standards:

Clear operational service-level agreements (SLAs) for reconciling temporary
gateway deductions—such as automated clearing within 7 to 10 working days—
prevent unnecessary applicant anxiety and redundant payments.

c.Statutory Refund Integration:

Explicit publication of applicable fee-refund schedules, institutional deduction
slabs, and timelines aligned with University Grants Commission notifications ensures
financial predictability during seat cancellations.

6.2 Credential Verification and National DPI Interoperability

Managing eligibility across diverse academic streams, quota categories, and board
jurisdictions requires robust data architecture.

a.Pre-Application Eligibility Calculators:

Dynamic validation tools can assist applicants in confirming discipline-
specific subject prerequisites prior to final registration.

b.DigiLocker and APAAR/ABC Integration:

Connecting the portal with national digital public goods allows automated,
authenticated retrieval of secondary school mark sheets, domicile records, and
category certificates directly from issuing repositories. This reduces document upload
errors and minimizes the manual document verification burden on institutional staff.

c.Structured Correction Windows:

A formal, time-bound digital correction period supported by clear procedural
guidance allows applicants to rectify non-substantive clerical errors without
procedural delays.

6.3 Inter-Institutional Coordination and Data Governance

A common admission platform must synchronize with the varied operational
calendars of participating universities and constituent colleges.

a.Synchronized Academic Timelines:

A centralized administrative calendar coordinates merit list releases,
institutional verification windows, and physical reporting cutoffs across all
participating bodies, reducing logistical overlap.

b.Role-Based Institutional Portals:

Providing college nodal officers with uniform administrative dashboards
enables real-time reporting of confirmed enrollments and accurate tracking of vacant
seats.

c.Compliance with the DPDP Act, 2023:

Student data flows between the central platform and affiliated colleges must
enforce the principles of purpose limitation, data minimization, and role-based access
to safeguard personal information.
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6.4 Transparent and Granular Programme-Wise Fee Structures

Transparent financial information supports informed institutional choices across
socio-economic categories.

a.Standardized Fee Breakups:

Programme dashboards should present itemized breakdowns that clearly
separate tuition fees, examination charges, library/laboratory fees, and refundable
security deposits.

b.Integrated Welfare Scheme Navigation:

Contextual links to relevant state and central financial assistance programmes
(such as Digital Gujarat post-matric schemes and MYSY) embedded directly within
fee summaries assist eligible candidates in securing financial support.

6.5 Assisted Digital Facilitation and Universal Accessibility

Ensuring equity across diverse geographical and socioeconomic demographics
requires bridging the digital divide.

a.Hybrid Facilitation via Existing Public Networks:

In addition to college-level helpdesks, formal administrative coordination with
rural e-Gram centres and Common Service Centres (CSCs) can provide low-cost,
assisted registration support for rural and first-generation learners.

b.GIGW 3.0 Compliance:

Adherence to national accessibility standards ensures the platform supports
screen-reader software, proper color contrast ratios, and text alternatives for visual
elements in compliance with the RPwD Act, 2016.

c.Bilingual Documentation:

Maintaining parity between Gujarati and English across all system
instructions, official notices, and automated notifications ensures equal
comprehension for all user groups.

6.6 Seat Reallocation, Upgradation, and Transition Procedures

Multi-round seat allocations require transparent operational guidelines to prevent seat
blocking and student uncertainty.

a.Secure Two-Factor Authentication:
Implementing OTP-based verification for seat acceptance, reshuffling choices,
or voluntary withdrawal protects the integrity of student preferences.
b.Dynamic Vacancy Publishing:
Publishing verified, institutional vacancy lists before each subsequent
counseling round supports informed decision-making during seat reshuffling phases.

6.7 Post-Admission Onboarding and Academic Integration

The student onboarding journey extends beyond formal fee payment and enrollment
confirmation.

SEPTEMBER-2026 19 VOLUME-15, ISSUE-59



[ http://www.shantiejournal.com/ ISSN :2278-4381 ]

a.Centralized Orientation Guidance:
Directing newly admitted students toward institutional academic calendars,

orientation schedules, and statutory code-of-conduct undertakings eases the transition
into campus environments.

b.Academic Resource Integration:
Providing links to national academic networks, including INFLIBNET and the

National Digital Library of India, fosters early engagement with higher education
resources.

7. Phased Implementation Roadmap

1.Phase I: Regulatory Review & Inter-Institutional Consultation (Months 1-2)
Map data governance requirements under the DPDP Act 2023; consolidate
inter-university operational calendars.
2.Phase II: Architecture Design & National DPI Integration (Months 3—4)
Formalize DigiLocker/APAAR API protocols; standardize itemized fee
templates; establish refund SLAs.
3.Phase III: Assisted Facilitation & Administrative Onboarding (Months 5-6)
Train college nodal officers; formalize guidance protocols with rural e-Gram
and CSC networks.
4.Phase 1V: Statewide Operational Execution (Months 7-9)
Execute common admissions with automated status notifications and
centralized institutional synchronization.
5.Phase V: Evaluation, Feedback & Institutionalization (Ongoing)
Review administrative indicators; audit helpdesk resolution logs; refine
processes for subsequent cycles.

8. Indicative Evaluation Framework

The following matrix provides an objective framework for administrative bodies to
track system performance and user experience over time:

Evaluation Area Ilustrative Indicator Possible Evidence Source
Proportion of transactions resolved Payment gateway
Payment . . . i
Communication in real time; adherence to refund transaction logs; helpdesk
unicati resolution SLAs (<10 days) ticketing archives
. Reduction in document verification Portal administrative logs;
Data Integrity & . . . .
. . turnaround times via automated DigiLocker API audit
Verification . .
repository fetching records
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Evaluation Area

Illustrative Indicator

Possible Evidence Source

Consistency between central seat

University backend

IIlStltlltl.OIla.l allotments and college-level synchronization records;
Synchronization . -
admission confirmations nodal officer logs
Completeness and standardized .
Financial Hp e L Portal content audits;
availability of itemized programme . .
Transparency applicant grievance records

fee breakdowns

Inclusive Access

Utilization rates of assisted
registration channels (e-Gram/CSC
desks); GIGW 3.0 compliance score

Web accessibility audit
reports; CSC transaction
logs

Seat Allocation
Mobility

Average processing time for seat
transitions, upgradations, and
voluntary withdrawals

Reallocation records;
multi-round allotment audit
logs

Data Protection
Compliance

Documentation of data-
minimization controls and role-
based access management

DPDP Act compliance
audit reports;
administrative access logs

9. Administrative and Practical Considerations

Implementing the proposed collaborative enhancements involves several practical
administrative considerations:

a.Balancing Digitalization with Human Support:

While digital automation improves administrative scale, physical
helpdesks and institutional counseling remain necessary for handling complex
or non-standard admissions cases.

b.Capacity Building:

Regular pre-admission training for institutional nodal officers ensures
consistent application of operational guidelines across all participating
colleges.

c.Incremental Implementation:
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Technical enhancements should follow a modular deployment model,
allowing features to be piloted and evaluated before full-scale implementation.

10. Limitations and Scope for Future Research

This study is conceptual and documentary in nature. It does not measure user
satisfaction rates, platform load capacities, or empirical drop-off points. Future empirical
research should focus on:

1.Comparative quantitative studies assessing admission processing durations across
centralized and decentralized models.

2.Field surveys examining digital access patterns and procedural understanding among
rural versus urban applicant cohorts.

3.Usability studies focusing on mobile device responsiveness and accessibility
compliance for applicants with disabilities.

11. Conclusion

The Gujarat Common Admission Services (GCAS) represents a significant state-level
initiative in digital public infrastructure for higher education. By centralizing disparate
admission workflows into a common digital framework, the platform establishes a structured
baseline for statewide administrative efficiency.

The long-term value of digital admission governance depends on institutional
coordination, data integrity, transparent communication, and accessible public service
delivery. By applying the Collaborative Value Addition framework—integrating national
digital platforms, rural assisted facilitation, structured institutional synchronization, and clear
communication standards—GCAS can continue to evolve as a robust, transparent, and
student-centered model of higher education administration.
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syl wfadizslaotdl A 9. HAlAs[As [Auzdd 2uaud or2g Asdlus €l oriSaL, del oled d vt
A 22004 UAB o<l o1 €9,

Apidd, AUl 113" Aldl Bl 525U45A AU, Udlsl 2 Adiualed]l Wilsavtidl seicus

(Aliior 58l »is U didiazer Glef 5 9. unadl apcivrdl, [Rldd 45 214 qepdl sifaad 24

-~

vty '3l 25 A 219l Udls AR veid dsndiuds (A3l 9951l dllsaml wdldulas

7

Bl BURAAAEL AL UL 113" D5 AU AldL 9.

2L dldl (42 (4925 M2d HEAL A 9 5, “didlal galzl HAsdld wlisiz siudldl usysAR)

~ ~ N ~

Ue Alddl 9. hlsd, dl AAsdAl o Blid2 UL Hiddl 2R i Ul 28l 9 4 eas wl s

-~

89.”("

(13, d. ABdd 2™, Ued Ubasud, sHEIAE. U B 2024)

el

1. dusidld aspridl dalasl, ®d HEdL, Y U9
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Al & gor 7 R amer ve wifee: geifaat, deamaand sk sifasy &t
gReeT

3. e v, Toar
WHRT [T Flolat, Haic

I

HIA geftFar (Artificial Intelligence—Al) 3R WThfceh ST JHEROT (Natural
Language Processing—NLP) & §‘§ W A ST & 3UFler, 3fqdie, fefor, @fgfcdes
golel 3N AiEpicden AHEM & AWIOT & 70 A& Gt §1 | & Tt # g7 cAebolienl T
Agca sAfAT oY g¢ AT g, Faife B & 3uAier e, g, gaman, aifgca 30k
f3foeer TR & faffiear &7 & gar &1 93 $wr Ao (Large Language Models—LLMs),
AT 37e]dTe, aTeh-TgaTel HR ATS-fAHTOT ST Febelich fedl AAIA Toh TgT T 3T S
Hehcl &1 3Th Ty &, AT f AU, &HT o fafaerar, aieplas dest @@
TS, Wiigfeas Aifoerdr, wrdwse 3R Bioea swaear ¥ g3 vt off awe 3 £

T MY IF H 3eged R oW IR @fecy W FRAA gefdwar & Hanfad
FHTIGT T IededlcAS HEATA AT & T§ HETTA THIRAT JHFIGIASR Mer, IfAHRS
cEaSlt R e-SeATIA § A YA HAfged H IUNcHR T TARAVOcHS
e W IR Bl sEA R A Bfoed ufa, afefcas gorer, sor-fuefor, swqare,
aigfafd @Retor 3R dehelleh & wifder 3UAeT W fauR fhar amn §) 3reaes § I8 9ee
er & & A gefwar fE & faem & el gffer @ gwdr §, afea sah
verraRfierar Ser i Furadr, #NS fafduar & ufafaftc, AT @dET 3R SEer
39T W AR A &1 3afaT B & el A & faw s faQdws, amfgeenry,
TRI&T0T FEATEAT 3R TeheliehT M3 & T HGAET 3MaRITH §

e e FOIA gefdwar, B amwr, R @ifecd, wepfas seT gEERon, 93
Aisel, AAT 3refare, f3foee Ay, smwre fafaerdr

1. g&dIaem

HIST haol Rt & HEA-YelT $T AT ¢ &1 S8k HANIH § FAST A e,
arepfde W, Ufaef@s faat 3R anffes ggarel a1 Fd FaT g1 el
e & @ ATST & 3UGNT & Wi ol Feeld W@ 81 HEUT dehellh o & 3N 9=
afBt & JHR 1 Ferar G| e, RwaAr iR TANfasT A T B A SHAed
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quﬂml ST o oG, TRl 3R Hale HT 38 Gold S| 3 HTAA efra
ST & TaeelyoT, 37eare 3R ure-fasTor & gfshansit i gsfad Y @ 2

SeRfed g 3R 93 9w Asd WEY yonfadt §, St 3ucey gfetor gt ¥ @ 9w
TS Yol & UR W AT U156 dIR & Tohdl &l Solehl TeIdl & Y&l & 3K ol
AR FATAT, 3HeJdle Hedl, odel H FEA & 3R Rffed yerR Hr 9w el IR
AT T EIHT B grediich, el o797 FgoT W & arel 916 AR W o1 AR 36
ST & AIASh, HEpiae ouT @iiefcasd Fesil 1 WE & & THSAT al HAT-37efel
EHATC §1 3AfAT TS @ e FHA T IUTET T Hedihe HATF g

RS & for ag aRads 9w #igea @ar g1 &S & B amesEf, sdaosa e,
HATIR, Afged IR FATSS TFIR F GFAR 37 &1 $6 Srasg T v, v wef
3R @il WaRish & v @A oraar arel Bioed dams 3ueey g, T8 3Mads
dgT &1 oRT it & fAU s-E@meEl @Y 3ueeudr R deedr gfafAftca &
AT FT 3T Merhanit o €I Gemar § (Joshi et al., 2020; Dongare, 2024)|

50 RUfd & #ET wee I QT & & ShE gefear /R & fOv 3ot & ar g sifts
39N woT I § 6 &S & 3rerer-arenr & F vans fhder g &, R et & saw
et firer Faar § 3R foret aRfeafedt & sa& 3w & swis ar diesfas Feed et
B Tehcll &1 TEdd AT AT U &I g H @ ¢

2. A HEAT U9 A &7 3R

2.1 Aver gHEAT

HIAA FEAATT W IR HN-Se AT S IUTadr hdel FAlsel Sl dohailel &THA
feifa 7€ gl sas foaw gfemor Sar f aurEar, AT FOERT-IHeT w0
gfafafeica, Hearme & geufd 3 3udler & &eef o Fgeaqul §1 HRA a3t & 3=
quredr arel 3R fafaer fawed @ gdes ool Bfoes damE & @0 v Ageaqor
ﬂﬁ?ﬁmgw%(Dongare, 2024; Raja & Vats, 2025)|

R & U3 @Ry AR 96 #$ SR 3YAEN 3R HgST & Fevdl &, Afhel Fo gRTEUft
A 3EA TEACHS [T, AN G-, Heeh ¥ a6 & (Y AT IHefarg ST arera-
T fe@rg & gehdy &1 O gEE’ geft Avsat 3R Tl Ff F gEer w9 F A @
sgfov 3% R H Ius Oy e & gor [Jftse s &t 3R 3ot &

HUR G Hodidhed AT 3aeTF g

aifecy & &7 &F Y U Fad Tg a6l ¢ 6 T3S Ffadr, Feer T [ey o gear g
I A& IE @ IfUF AgwaqUl ¢ [ UHES qarT AR Al @ afefoas AedieT
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&8 frar ST, 3EA vgFT ARt R GIEt #r ST B g U dEecd, Ao 3R
HIRET ¥ dfad SeaeRar ffa yer AuiRa v S|

2.2 g F IR

s IR S & dau A ar faardy R e ¢ &1 v ftewor 58 B & fawe
AR fOEAR T FATURT AT §, Sidih @l dAlgicdsh ol 3R 49T $r Fifehar &
T @R & &7 & Z@ar &1 A e Hr TAT & deetin B STNEAAT F TR
A U SHH HIAAT IR AT A it A 3170k Afferd efeeahion &

g YA SHIAU Ul g, Fifh Tg @Y & Aeheiich T T haol 3fefdic I UTS-
fAsor I WMAT g7 | gEA aifecd, aepfdes A, e, Bieee aveaor 3k
dfder ToFAeRT & oY MfAe fhar aram Bl 38 YR Ig @ & 3redamsd, et
Qenta, ArfgegehRt 3 eTwr-HiehT & 3 ot & T v FAfhd =l g Hr
gl

3. M F I
TEJ AT o THE 36T fetafad €
1. FA efwe 3R Thfds o GEEor & Hedl H R A adAE deheliehr

Tufa &1 faeewor S|
2. T WIfgeT & goiol, 3T, JTelreall 3R HETOT H TS &l Hefrfac ${fAT ol

AT
3. & & wmS-muRa 3uTer A HHA H dlel /WS, WEh(dw, aAfde 3R
deheiiehl ATl T Tgelel Hiam
4. 3ofare, sTaT-fR1eTor, f3fSieer agT AR MY F AT A THIG F 3T FHIGAHT T
AT AT
5. & s AR @ifecd & Fdferd A & v caragiRes goia edd e
4. Ay o

e [AeAfaf@a e weat av Ffga &

1. T3S 3N Wi 1T YEEROT & aiA IR # fEdr i deeiiar fufa 3k
fSfoieer gamest & yg@ gifaar #ar §?

2. g A AigcT & Foiod, e 3R e T fhd JohR FHTaT X Heel
g2

3. & & wg & 3uAeT ¥ Gt gH@ WS, Aiepide AR Afas ge Hla-a g2
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4. B & 3rqare, Raor, Bfoea fawdr AR @fgfcas @l & wwefor & g &
FIAT GHGATT §7?

5. &y o 3R Tifecy & /A & Mg F1 3w 30e eaay iR SR
AT & TIIT HIA-T FeH ETH 7

5. gifgcd gHET
5.1 AR T3t A RfSea gamET & fufa

AR At & AT srr-ieafe Refa s & ser v 39esudar 3R o
Fgeaqol offAsT fAsmeh §1 Dongare (2024) & &H HHETUA dlell HARAR HWI3T & fow
HIIE AT & ST FHEIIET W T A §| 3ok HEAFA H SeT HT IUTA, HieThIHIOT
IR T FEOT fr cgafeya gfeanst & magedr W AR ar war g1 I got /Bl
& fow off grdfie g, fadwet 39 el & Sl fAwa-fadw $r gl ar s aws §9
AT T H 3TY 78T &

Joshi et al. (2020) = HTehfcieh $TST FEERIOT & &1 H AW & IJHA FidfATeed Hr
faeevor fFar| 3% 3eTTT F TUSe gar & b Hr-Sieaifdhr A gl st @ @A
3R gt fAerT| FHTEAT Y 3uelsdr AR My A gfafAfica & IR F Fo HwBET H@
31T TRl e e @hdr §, Sefh 3T AWMU 9IS I Tohdl & I8 sy aRdT
ATt & o 3R Bl & oy sy s R_fduar & sreaes & o A 2

5.2a§am1ﬁ3r~rsﬁta§sam.ﬁﬂm

g3 AT Hisd Ul H 3UREUT Sed & IMUR 9T H{WT 3c9ed Hd gl Vaswani et al.
(2017) E@RT Y&dd Transformer 37feheareR o 3Mefeh AT Aisel & fahd H Hecaqor
A S| 3HF g RAfaa gonfodl  3refare, dre-fadTor 3R fafdes s it
H % AT Jfid & gl

OpenAl (2023) & GPT-4 ddeinr R off a5 Rewrch § & smyfas Afsear &8 gar &
S F Thd 8, olfehel IeTehl &TACTIT AR WATHT 7 Hediehel ITaeTsh g1 ol Alser &
AT HAN-YeRlel 38 Tcdeh NS S H HA IUEdl HT IRE #7g1 STl SEiT
G A HAlser &1 &THaT & Hediched haol WHT HeJHd N $T A §U G0N F A,
dfed TAST ATAGS! 3R AT Wevl ¥ fohar S=r arfgul

5.3 AR st & fav Fw 3R IrgEe

Raja 3R Vats (2025) & ¥ HETUS dlell AR HWBH # &M 3efare & faw
FHATAICR HIH T 3Ueletrar 3 38 3T AT T FHIET & 3T HeFTeT ST &
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T, TS fafatrdr, faweerd giafaftica 3R fafdes JeR &7 aal & suelstar &
Hecd I (@MMhcd T &1 HY TUSC gl § o 3feqdie &1 UGl shadl TedliRed T
R 8T el | 3R T AT A 3uerstr AHA T Hgcaqul g B

5.4 Afasar 3R FEfas gsma

UNESCO (2021) & B\ gefasar 1 afdsar detl fAwier Afarftesr, arefid,
STATCE!, FAE AR Fpide fAfaedr S Jeal W ea ol g1 ew-Sie@ifaehr &
e # ¥ feuid safov Agayel § F6ife W gar AR I Jefed awwElt @
3T fRveT, Seieie arsit R Aieias AfFedt 7 fRar S wer g

5.5 QMer-3raTer

T @ifged # HRAT HB & Ser-wEyE], sge NLP, 3eldie 3R wans &
sfdiehal W Hecaqul =@l ferar g1 T off @ smwr 3 wifgey & @t & deneirehr
&I, dfgfcaes Fodishar, #rs fafawdr 3R Aiepios &ToT & T WY FHS H
IMIIHAT Fel §S &

S AT SH A9 a9 &l Ueh Hord TARANUTcHS & F T T g1 gleliish,
58 §qoT Afgcy i Ay g a1 |{E & F@ef wang Alsel & JelelcHs qleTor &
T H S W ST <MT| SHHRI 36T IS M & MUR W JHG Fe=A1 3R el
T T Rt Fr TOSe e

6. eer-ugHfa

g YT IUMcHS, TARANUNcAD 3R SEAASA-3MUMNT &1 FHH ThiRIT  3Fehrciaeh
auTEf, IfdRe gEadsr AR A & @efta 3uaesy afecy &1 39t
fopar aram B1 3eTTA H 3eged B A WS & 33U @ e WHE IEEl 3R
gaEEAT3 o dARe gur [FAvUcHs: ToRX W AT ¢l

ey A AT 9HE fawal e e g g

1. smyrsie@fdr ik Bfoee wawen SR @B A Ser @ 3qesydr, Hidd
foyAToT, a'g'ﬁrlfrHTSei 3R 3fe7dre @ HeTOT AIfged T AT

2. wifter R wiepfas deef: @iiRfcas goio, #T-Ael, AT Hules, Aiehids
fafaerar 3R fBforcer aXeTor & 3 wRat &1 faeeryon|

3. dfaw 3k aEnfoe var: SdREe, UREREl, 3R, swg gfafafaa iR
f3fSieer g & wefta Heal & Fahe
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30 YA H TR AU AATGIe AdeToT, IR gaer ar /fe g Azl & &I
AMTCHS oAl &I &l w[g1 fham 141 g1 safae aRumAT &I 3egerasi-a weior & gred
aasiiae fasest & gomg 3ueey @ifgcay W 3muRa faeevoncas fashet & & &
HHSTAT T1gT|

7. A&7 fadwe v faeervor
7.1 B i arNdr Bufa: a1, s Az 3 AFaAEerT

TS IMUTRT AW yonfoar #F GRa & 7 Bfoed 9 & AT oWy 35
aurer o Fgeaqol g1 forel amar & 9 AT F @Al 39Sy gl wAed g7 g, I
3HH gdel & el g, W 3ETse g, 3fare i uiaar HHASIK g a1 fafdes fawat
3R oW AT @1 gfafafca AT &

fedr & faw s 7 Rufa aep @ &1 $eeie W &Y @@l &1 0Far gam &, dftheT
aifgca, e, &R, Rfhcar 3R 3w fawal & favawea qur gegareyd f8foee
A T STASHAT ITel9T-37e9T g1 Hehell 1 3T I[UTEET dTl Hidd I AAOT el I1s
T Fo ad WA F67 &1 $8A A T ggae, AT AR STEer-3fteR, adel fi
i, 916 T S, fawaerd geffentor 3R aqoradr fae=or off enfder gl =Rl

(F) AFergorera Y oAt

I3 ST HAlseT AT TIS Pl eldhed ATHS ShsaAl H AT a TR Hd 81 F
SHSAT AT X AsG & SN ogr gidi| fhaT ereq & Ciohel-TaTSTT Al & 2rearde,
etz qeufd, faf 3R 38 areg & gaoed W AR T Gl &

safeT g Tl TR el g fh @l & GAF oUsg FT ASH & Asq B Jololr H
fAfRTd &9 & 3 Aehet TfRT a1 B JEERIOT gAM AT & AR I TS FGam
@m%lﬁw%w&ﬁmaﬁ&%vgﬁgunﬁﬁ,waﬁaﬁ%,mm
TEToT T ARTEYTEAT & R W JoAallcHs 3Hehs 3Taedsh gl

Y oY, afe et Afsar & &S & T 31 ard UIs Fl FFd WA F v 31M8F het
AT §, o 3HH TEH-UAT, AT 3R THEROT HT gaTdr JHTTAT 8T Tehdl gl Ig§ JH
fohdaT 81T, sHHT AU Alsa-faAy wetor & € forar aar anfeud

(@) 3er #r Fquraar AR T RAfdwar

BEr T <9 HINT-RWRT &1 Bear g, oo aifefcas &, Somarer &1 &1, a8 &9,
AT swr-waer 3R 3w fawgera dfear anfAer &1 afe frdy Atger &1 gferor 3er s
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&t &1 Gford fafaAftea g #ar, dr 3uh AT $o 99w Afet a AT T T
gl

3STERVT & faT, fRdl deheliehl fawg @ R RS are 3R foRdr amefior ser & g
Harg HI ANS FELISRATE [T &l dhailehl UI6 H TASC Asgidell 3R Téh aRemsme
HERTH §, SAdih HAT # UHE H AT, FAGT Herer HR FAfSF dest Ageaqom g
ehl g1 AT RS U3ng &1 uradn Sifad §HT Shdel AT g1, dfesh fawar 3R
3T & AR AT T 3uGerclc 8 S@er =]

7.2 & wifter W w3rd &1 wHIE: gord, et 3R |@vator
(¥) wiiefeas goar & weraw sffaar

TR THIS FHiadr, Fglr, Aae, Fag 3R 37 yer T difefcdsd TRl IR &R
A FEIAT N Tl &l oGh TR 3UANT fA9T Folol, FUAR T FRWT =Aled, 38T &F
dofous T 2@, URIAS AGlET IR e AT d 916 T JRILT S0 & T HT Fohal
gl

AfhsT T3S GaNT IR WA T WEol HINT 39e 31T H wiRfedes IoTaAr T JHOT 6T
g el T @1 Aoaree 3% 2, Req, o, g, Tfieewivn, amoe d@ed 3R
UiSeh W USel dlel YHIE & YR W AT ST §1 S Ugel3i @ favelwor #nfgfcae
JTelTT=T T Yfshar &1 RET B

Ig Fgar Y 3T A8 g fF vans # wifgfcas Taear a1 wemaemel Ter Y &THGT &)
Tufy & qf e Iuieyd &1 98 T @ IR A Hehat § O ures 3ot ar
HIGeTlcHh ®q & T qii| O off, 3Eh TAr-aishar 3R AT o@s & Sliaeged,
AT R, ToelcAs 38T AT 3TEldcd & Teh &1 Al olelr 3Tad Fér 8l

sgfev Alfgicas &9 H TS & o df 39 3T H A5 @ AT aifgu 3R 7 &
3HT N TTAcHS THGATHT Pl U8l T IEAHPR FAT AMfgT| 3TAT T Hl
Hodiehel AIiglcdeh ARICST 3N AT elldsdlcAs fdde & TUR 9 gl =@1igr]

(@) afgfeas smarer 3w eer

T3NS T 3YANT THE ofd IUAH I HRIL Follel, GTAT T FaAT AR e, e fawa &
3eold Tiotel AT IIT-37009T TS & Fgerd ereal 3R fregfFaal a1 s faveyor
A H fRIT ST Fhar §1 92 Ire-Tagl # @ 3R geffeer & v 0l deeish 3uaeht
8 Fehell gl
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gleilieh, iigfedesh M H Fao frel wsg AT g a1 forely vy & Ioo@l i de
TAed g il Feet, Fasaen, wuEmE H A, faeiae geodf R oww #
FaTier TEUTT S 9gef3il &1 Sl 3Eegs g1 TS garT QU a1v HeHi, 3EERUN 3R
A3 T 7T U6 A YSe T STl TRTI 3eTUT el 3EEROT AT H1Hh AT M
T TITEATAT i gHTTAT A Tohell ¢

() wigfafat st afefeas sfeat w1 wweaor

B @fgcy 3 ORI i3 &1 3o Gl GEhI, Gt qur gisfataar &
f3foieel ®0 # QAT e &1 3MaeTehal g1 OCR T 3iiiTeshol el Revfdarerst gioa
gl H Bfd @ U6 A A FEIA FIAT Bl EEIT YgHT I dehellh FO
gRfEufaat & geafaf@a el & gear 7 off 3l & gadr &

Afhed el SAAPRT FHA H YU IR, [ A&, &IfdIEd I8,  3erT-3elT
fafo-dforal 3R Aeor & FHEEAC g7 Fohcl 81 gafaT AMeT & foveprel aIC 916 1 e
ST & YA 916 &gt Al =rigC| faawal gary for v & fAce, Jreat w1 deners
3R 916 & AT H HHGT TS gl

Ife 39 ufhar & cuafeyd &0 @ 3UaRT AW, aF TS afefoas @eElt fir @,
AT, fawerd e 3R sfasy & Ay & v 39l | §of dehar Bl

7.3 R & wwar y@ oot
(%) A= B 3k swr$ Rfear

T3S YUl & AT B & 3UANT s cATdgiRe Hrat & fow 3uaeh & afea afe
Jheitenl fahra dad Ae BEr W Hfgd J|ar &, oF & a3, sSifedl, T
greergel 3 Afs W3t &1 gt DfAa ® g&ar g1

Tgl VTS FafientoT & Haemeh aeges g aell, sof AR Aol SiE s wWeRmsit &
AY-ER AR ST T AT T ggE 3R RAfa # o gEAEgds wHSEr A
Tl vl wrwisd 1 B B Aot A e 3T w9

ATSTS TAfaErdr T TYETOT Shael WiEpiceh TIAT g, dfesh deheiiehl aeashar o &1 e
el TaerT 1 s # BfSiee Al sucey wg €, of 30 dHe & faw sugel 3R
feawehy A-died@d Rwfda war #fea g d@war B safav wuela @aer,
TSTfael 3R Her FeFaAr3t H AEGRT & I AW HETEET S AT 3raeTe B

(@) earg St s 3R west A wHEn
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T3S gl AR ey urs wmeft-amely Qam oferar § S 38 fRer qudl smar @ @ srqfed
fohar 91T 1| SHhT HRUT HT-309T &1 Hehcll g—HISel & FIRAGTOT SeT T Yehfcl, #TWT &t
IqaTed gfafafeca, for av Ader ar ey Ay fawar $r ereeraer|

g Feell Hel AeT & foh @Il U HAiser ugel IS A Hraa § 3R R B A 3qarg
T &1 HAI-37eT9T AlSll I HdRes FishAr3T 3 9fAeior sageamst & 33JaT gar gl
st sfaa a1 I8 & & $o Pufadl # e 3mseqe W 3Eeh-yue |l a1 ame-
el &1 gaTT @S & ThaT &

6 GAEAT H FH A & v B & f w0 @ fodr 78 3= qurEdn arelr @,
HIT-fAY qlieToT, HutesT 3R faffiee &t & faQIw=ir v Fefem aegs gl

(1) wifefcas #AifTar ik FriREe

SeRfeT TS & 3TANT & oWehcd, Alforpar 3R HdREe T ST F$ 9T THS 3T
gl 3IH gTeTor FEe & 3uAeT & ARER, fRdr Sifdad o@e & der ¥ rcafees
fASTR-Slelcl WHAT IR 36T, Wl 1 3eo@ AR THE @R 3cueel U6 W AHRHR
S Heg A gl

goT URAAT T IR &Y URTEATT H Teh SiET 181 g1 ool Ul &er, Se) $iefet, 3uzeT 6
vafa, Feafta el 3 =Re Pl & 3e[eR 96 @l §1 SAfiT g A ol
sﬁaaﬁ%ﬁ;mﬁwﬁﬂwﬁaa@m@rmﬁmwmﬁém
T3S ¥ TR Tl 916 1 Eiidcd HARET &9 & fhdl veh 9aT & 919 giell g

Ferforen 3R TRfcas Faf F IRGRIAT ST @ 3maeTs g1 shdar iR oEe o
AT ek TS T 3TANT H, 38 AR TEYTA AT GehRleh &I Al T dlefel HI| ST61
HERTE g, TS T AR FT GoldT H, LT N 3GEOT S aUT Hel o@H &
ISR 1 FFAT FI|

(o) B R

T3S 3UaON T o Tt ool & AT & F Ag AAdT 3elie T 3Ty,
39RO T arerd, B3fSeed areRar, deeidr W fr gHsr 3R R 3uAereant i
TIIHATT 3GF 3YANT A ganfad T &

Ife 3uAN TS Fal dhael $o ot dh WAT @l &, aF dehelihr fasva & Ao
arel e T AT T F fGaRka g aa 81 &er # ol scXha, & dsfasy arer
e, are-3maRa av 3R Bfoca TeRar F%HA 389 3R & FH WA & Fgadm
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N THA gl grelites, W Fraund H areafas TP #1 Hedied IUAETRAHT &
313 3R IROTAT & IR R BRI ST wifge

(3) Tad ISR 3R R H AT

T3S GaNT IR 916 F3-sfl aTad a2, Fedias Hesl, Teld 3GUR0T AT I ATHRT
TEJA H TRl g1 AT T Fgolar & HROT T AT Tgell AoR & Ushg H g1 3Tl
arfgfcaes sfagm, 3elaanr, e 3R e # I8 Ay &7 & R a7 gl

3afoT T &I SAARRT FI JATAH AT 77 At arfee| Cfagie fafdal, seerot,
qEaE-HeHT, FET dLdt AR e-frsast i qite F7a adt & f STt @fiRel aF gfw
T3S &7 3YARPNET T A AGT I, dfed 3T 3UANRT F 30 FEa@=ig T4 gl

7.4 B F AT IR FHEAT
(%) 3IlaE 3R A aF T

AN 3efare & AeAH A et o3t A 3uesy @wA A EE drowl Tk dgae A
el e @l g1 59 R, O9E, dedie 3R Adefas dansit & aeE
& I & TIT ForsT Tollel T HeAraaTm g

AR TIHR T HWON AT AR 3 & i sT-dlegfadr 3R sgamh 3o
Janit F AFAd A F AN FT TH 3GEI0T gl SHA 3662 AIG ST Fl FA
e 3R aRcT et & fBfSed 9gw # ser@r &am § (Digital India BHASHINI

Division, n.d.)|

gleilleh, 3efdle & 3YAENAT fa9T & TR deoldl §| AT Hale H T 3ede
Rifehcar, #efet a1 defae e S &l # oied o g Hehal g1 0 HageRhe fawat
TIAvsT e 3T gl

(@) TH-9ga 3R TTH-§-916

AT-UgHTel dehelleh Sleleh] Fel I8 JTcd & UIS H dGel Fehell &1 SEA 3T ollall r Glaem
AT Fadl & foe faE W Bl orma F Fioas ey & a1 &Y 3maeT & #7egq 9
fefoteer dan3it &1 suAnT e TRy §

SH Tehelich & IUTEAT 3TaROT, JsS3{fA & AR, el &1 a1fd, &g 3earor iR AT
YT & 39T & gHIfad g7 Thdl gl safelw f&Gr fr 3feer-3reer e fafaerant &
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foT qleTor 3maras §1 FUEE gadnpi @ AEfell ¥ QIR SaT W &Y H OgurR A
HERIAT I T gl

(1) HTwT-fRreTor AR AW WeTAAT

TS TR 3YROT TEer dger arell 1 erear FHSE, SA0T Foell Ard &, Hare
S A A 3R oGeT # GUR & HTE Y&l X Hevol ol Tdegrdl 39el arfd &
AR 3ATH X Fohol & AR TRl Tawg &l 3eer-3rereT alienl & G HT T0H
qhd &

AfFeT STST-RALTOT & Fael TE 3T UTod FAT TATCT gt ¢l fAemedf & ag off gosman
AT foh 3ok FEr #3418, fohdlr Ase 1 yAT R el A U & 3R & & 3rerer-
AT T FH F R B sAfAT NS I3maRa Rewr & Rets F Arleds 3k
fOeaaea Trogam@l & @Y 39ART e e 3R

(o) RBfSed amfad v wRfcas Ny

f3fSeer Amfaht & segex meid ol ¥ @ifecd, sfaee 3R TEpla &1 g
forar arar g1 BEr aifeca & 93 RBfSed @ug 3y g X U3ns 3R 3T gre-fageivor
dohailehl T HEIAT ¥ AsE-9ANET, AT scalrd, A3l & sfasm 3R @nfgfcas
faenstt & T &1 3reagsT fHar o gt 1

U fARAN0T & MY & AT YA A 3T Fobd g1 offht forell @ifefcuss vafd & sk &
fspy [AaTeald 98T g SWT 39S ¢ & RBfoed gaug o @, Frowsy, fQumi
3R & & yiafafica Xar &1 i daE # o GhR H a3 § 3R 3T @,
ar aRomar ot 38 3Edes @ genfad & ahd ¢l

8. yi& fasawd
3UsY Afged 3T Jdd faRewor & 3R W Arfaf@d sy @ 3§

1. & &y aeedrhr atwar 3e1 A oA ¥ J3Y 1 Bfoee qwEh fv Am dgeaqon
g, ofehel Taeaseiardr, faweera fafauar, #ie erar AR ddr & @gr ifdeas
s AT gl

2. g uRfcas wrf & 3w @ee & ¥Far g1 I8 FRWr, IRAF A,
IR, Ue-EreT AR U o waf 7 Fgaar e @ohdr g1 e off, IR aresfr
&1 wifgfcaess Aedisat 3R 3ifan SFAed sws qur dues f & 2
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3. o RfYrar W Ry e 3T 3EEF B Fad Ae BE W o3maRa
T T NS WAHCHT HT ERISAN H QU G F Hehol| AT VI,
et 3R Affw R & raasiaor 7 geeRt #r AeferT Agwaqer &

4. THTE HT AN-IUTEAT FT Hedldhad qARTd T & gaar afgwl B 7 Sepet dr
TET, eare H I ar Affed Alsdl foawar F X F Afvad sy
fAereral & fore adiefor 3R qelelcae 3ilehs 3TaRTF g

5. fBfSea wator & ay AT g S0 1 OCR 3R 37 ddhelil & G
Il Y 3ol ®9 H deolell ITET 8 Hehll &, olfchel Hol T & AT fhw
T 38 YHIOIT 916 gl AT AIgyu|

6. afawar ik aRefiar awdr e &1 Rear §1 FidRse, @dr f gite, Ser &
IgAfd, MUATAr R TS & 3T & T gorar favaaeny deIfvn aur
afRfcas & & fov aAgeaqol ¥

9. IYWER

HAA FefaHar T T AR AMfged & AT A ARt & @y 75 fSeAaiar o o
S Bl 3elare, H-fRuefor, fBisicer o, ure-faveyor 3R J@e Fergar S &ar &
SHHT 3YINET 39AET 87 Thdl &l offhed [HET doheile T 3Uatstdr 3R 3HHT adfas
oA UF & d1d o6l gl aedide o o e, S Aw-gaye faegasy g, faffes
HIS FHEET #1 giafafted g 3R IR Gl &1 3R Hediwa far s

R ofecy & afFa daar 39 eeel IR aFIITar & a4, sfew 396 Maefas
31egeral, Hiehice Heelf, Ao Ueal 3R Taeicass g # off §1 US &1 Ugepsit &
e 3N GHR A WERAAT N Hhl §, olfehe] Hifgfedeh Hedished & dhael AMT GarT
IR 916 a1 Faaiferd fagever a& @ifAa ag forar S aharl

gafor B & swfesy & fav g & o @ 3w gAwe A 3fRg § ik a @
Jferard d@de| 3ifF 39l efieanior ag § 6 a1 9INET HTWT & faedR, AT &
ggd AR @feferes @l & wWewr & v fRar Sme, SR 3Es aRomEr A St
A faded, fAAvaAar 3R @iepfadr daeAdear & Ay gt w1 BE #r deeddh
fowra Tt @ ghm, S a8 s dr fafaydar 3R 3EF @AeHS Sae d ASd
ECiy!

10. gema va oY feam-farder
RS a1 3R |ifecd & Ffd dereiiehl T & v fAe=fafad e 3uAe g1 T
&
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1.

fregwsa R #dw &1 won favaficaery, qrdweEl, ot dwEr 3R
dehollehl HITSHAT &I HAgTcdeh, deflfeleh, Sl 3R AeiOw B & Bioea g
ffa = aiRel aerel & 99, swe-afteR 3R auEar f SEed o
gifard w@r St =g

A amt AR ARt w1 EARSEIon WIWe @Eel R Her gt @
TgATd @ Usc-Tag, ohdrecy, Af@s sfagm 3R Tuew affcafEaat &
o &0 & gefed fonar Sem =ifgw| emeT Y gger 3R aefieor A et
HCTAT B AIAIT H FEA AT SC

R wrd F v gafRyd FAearFa: 3ndE, A0, HEER, dXATcHe,
aifglcgs 96 AR & AN-GEET & U 37eleT-370dT Hodlhe Hlas Taehiad
forw S| adaror F RAffe & 3R 3uAereRdt a@egh @ wfafafiea ger =nfgu
agH R euwant & AWERT FT FEAE: GRAEOT ST, 3R, afigfoas el
3R IS F IR AR F 3T FH W] FhfA dAT TFRG H AT HT ATl
forar STl SiET 3maRT g, Wl & Wid 3R uane A {fAer Tse i S|
e # vang-wawar B o AR ity & Rgmfdal &1 g 3uson &
3UANT A & QYA 3o WATT ggdietar, Hesl 1 gite &ter 3R arerd
SRR & sa=r o @ S|

AT AT Y sgaEun. aifgfcas g, FefAsw oY, eaeide erader
AR Hagereler fawt @ weftd wans awal & fadwat garr @HeT dr S
el

ey 3R Bfoca ufemr & Aregwm @ 70w aef & {E smo-dieafadr &
Sea & g e S|

FRfawdt weahr: swifdel, AMfgcashRl, HTge dalfelent, JEahrerareged, Ruatent
3R AfA-FATEAET & g FEIeT e U] SHA ddheil AT ANTS 3R
AT ITARARATIN & 3]&T ST ST Hebell B

11. 3regger Y A 3 st aver v e

T AT Il FhId @Mfged 3R AFRG eecdsll oW IR olcHs
faeeivor &1 sEa fhedll carde @dferor, AT gAeT O faffies T3NS Al & 3M3CYe @

AETCHS Jolellchsh TToT g1 fmar aram §1 safaw gl gedd et & @t Alsa,
TS FRAT R STAETRAT3T 9T AR gl arel iR Asest & w0 7 A€ gHEHsen

IR

YT I HET g BT 91 3N @fged &1 ARAT a3t 3R e anfden &ai
%ﬁuwﬁawﬁr@ﬁgvmwa?ﬁvm-mmwﬁmm%‘laﬁ
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YR, TS Alee ol & 9ol W@ &, ST 3 efAandt 3R damnit & g/39-999 9

ga-wieqiqoo-i 3HaTH ¢

Y oy F RrAfaf@d fgemsit ov &7 Far o1 gear ¢

o T GU THIS Hisell & &y 31efare IR aro-fAaATor 1 Aeehishd Tliaqor|

o T 3N IS FH FAW I arl UGN F AFABAAA TUT WA I JolellcH
ST |

o @ifgfcas aral & faRelwor & TS FélehaT 3N AT HTelreall & dre Jeofel|

o 8T HIWIAT 3R Sifedl & foT AV-GArET I 3TeUdr H eI |

o &y faor # W muRa 3ueRull d Teafieldr H 3TINTRAT-ATTRA
Hodiha |

o« ffoea uifaftel 3k guer #gfea gl & OCR # Ffedl aar gur i ufkansi
Sl ITEIYA|

W IS 3T 5 favg w3t Tuse R yAOT-3memRa sy Ao &
HETIAT |
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AGSIeaAT qRAST T W3t # nfeardr afger v gaew
<f e s womata
Helds 3FEITIh
ReaTer sTC ITEW U EE Fio, AaE

TR

o9 dURAT MYfAS Td HIY FAGT A & A f T Fo ddATSTR AL
m%?—ﬁ,?—i’f@fﬁtﬁ*gﬁfmama H 3% S8aX Bl T 39T FH Fr T
Hohdl &1 dfes ggl ar 3@ Bufa 3K off Jee fo@rs Y &1 3nfeard gaer &

A F FS T YRR HT FATIIN HT HHAT $A1 sl gl QT G380 HS
eI 8 g fAerar aife @8 g1 qeifadl & e @l W & 50¢ Hgel A &
MARFT 3% TH A 3R IRT ALY TIAT| FATHR AGToAdT Aol T Tfeardr
Wﬁ%ﬁ-ﬂ-ﬁﬁqﬂmﬁﬁw%lﬁﬁ@gﬁﬁwm%sﬂaﬂﬁa@
T T @ 3R ST g1 AT FT & gegiel dgl T ARG HI THTATI FT 93
M @ HETTT fhar § 3R Y el Tensiih ATeTH 8 3og T 8T gareT fohar
gl

e ol Fradr, o, dfa-Rars

SEATIAT:

AAY AGIER YATE Gfaaqr & Usel H Aifgcd AT &1 gUuT g FATST Hr fafaear
I gA Hfgcd & ALTA ¥ QU Wgeddl & WY IH ¥ W b §1 AIRcTHR
I U & AT HT AT TGAHT 7 I & Follgel & ary ifdcgad Far
g1 9Riey AfgeT FAHR TeFH Ageletar Rasl & FAT-HGT P Tgd §T, 3T

HdeaRfeldl AR ST & SEe S@T ST Fhdl gl 37 HUT-AMMed I dceplollel
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aRfEafa va aRaer & el o9 qua # Ao §1 Af@E F AT B gH-gH
F HIA H@ & @ § IR FAuT FAr § 99 FE U @ A g
¢, SATIIT ST AT H FodaT ST 39T JATH g SITel G T AT 81 3ih
Tl 91T Siidd ATSA gl § Fdifeh fodll 8f o &Y 38 HAST ¥ 81 30/ &

TeHA AEHodl WS S & I FU-AMged H THE ®7 § NYfAF Fepia
e Jnfeard shael 3R foieet wegasfia Afos aRar 1 Afgemsit & wdr o
HfHcgsd fhar g1 @R o FATS H sared FAAT, 3erfarary, Se-ar Td FH-
NYUT H FHEAT F AN @ § AF RAfyg & a8 frar ¢ afed @ &
AT ST X GUR T T A & g

AEGYCRT & ITH, HGHR 3¢ &1 # Ueh S1osT #AHe A qddl § i {6
39 WS & FROT ST ST &1 30 FAGT & 39« F& qfA-Rarsr dar
WFERC §, ST gl & el dr el e g1 SAR A #H € gg g ST
3T R woEd € X 38 wEw f o F Shaw W efewd R S A
I T § F aF 9¥Y T ASH & AT Foqdenr H AT JF FCAT g1 3HAT
3N gEOT/ATTTOT @ Wgd N HIS Heed g1 foAT ST GIY ST TR 38 ST
& G gsdr g1 Al 1S T O e @1 I o R § o ar 38 3R i
IIAaT gar #5e U Sad &1 '3ear Fee § Af¥er o nfeardr afger fr oy
geR & Reufa @1 g3 & Arfds RFor fFar g

diogl S # @il & ol 37 W TERT & 36TAR IRAR HT Teh oI5l &l g
W So/AT ST &1 3TF A1 T Avir Arar-far o § 3k e & & s sgdhr

qIY off AT &1 STHA ASHI T 5TOT T TATOT SATeTed T 9A &I Ael 3odTl 39

S I YR Teh 3c8d &l Al d Sl &1 Re-oe T aaiRar 3R aHles
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MareT 3nfe &1 off ge=er forar Sirar &1 379 S ofgahT 99 O Sodr g, 39 &ar AT 6y

dE AIHT FoA0T Hll dlell JAT HEh! Gleled dTell AT ST &, Fifeh IHA
FATs W & T T Sigr T g1 3T Fglelt § A-far 379 937 agadhr =i
N H A & AT AHGE I g1 Fheq TN AT sTor e g a8 el e
TG §, TR SETAT TGl 8, Gogel Solell UTEcl &l 3Heh G@RT Hiohr faRrer fohw et
W M 38 S Y 9T AW H QU AN T S §l 3H W HS /e @ gaa
STl SITell €1 ST G8 W SehR hichl § ol Toh gofdl Afgel 3§ FHSA & 5IH
FAr &= "H o O Tg ot A RE & A M, W T A FIET & g & Tg ar
gAY diosT SIfd 1 3T §, ot 81 I8 o @t @, fifedt & Ay afosr onfa &
gIcT &1 31T &1 &1e1 o &Y & 31 O 1 foldm §, a1 319 319ell STared g1dr
o> 3e¢ Al € 3 SCIA? 919 FT FRT EIN Heg G e § A 5H IR
JATH faIY TUT a1 & J1aelg Tl &l AaGEdT 68 R ST G A &

S SR @5 & oo o F41 IerC ¢, T 3R o digeras gar g1 Fgcdare
fee & S @rem & o el HeRT WERT g1 Mg hT FEF G G¥aren dar
M & Imelele & & Fah oA A F @l A § oA G FAr 930 A HA
RS, o5 @ eXars gerr AR T SRS @ Ah g8 39 fAue IS, A sH@w
AT o AT g1 FHHT Aol &7 & &olleh AT S I3-8-93 T Fholol A1 ol
fRell Tehcl UTI Eal 937 & 3@ BT & oo foOdr 3R Sd RERT & & A
AR T 1T Feg 39 dTeall Sl BT YA HAT| 3ART Fgell & b T BT AT
ar ar g I, 3 AT F FIS BIAT 7G| HIT FiodT BT T ehell &1 FH W
Al gaf: f9er@ 3acl & 3R s=d i R 3@ foue e g1 geg g & fav
S HHT T6 el HAA T EF RT3 & AT o o el g1 30 ER
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AUl Y TG STl I &1 Fecl 8, W] Heoh ﬁﬂéﬁg@%’lﬁ%ﬂﬁéaﬁi’maﬁ
H TohdT| =1 ShiaeT Fr 508 F3r fagear IR Fa7 g Thar gl

geUarel o5l A fFd & N w& f AT FET gl W FAg F ag dled
AT AT A Al & HATRId R @ glchl g1 Tgell g Aok H el Th-g@X & &l
ST 8 3 O a0 & Al & AT W g drell Helreblal # ar d Siael o)
H Y FHT FT R N od gl A T T 3R JASAT 39 gl gl Tar
& Il AT Idel 3§ AT 8 A W 30a {arw el 3R & e do 78
ST ARl Afdhet g a1 S T & faeey §1 §¢ o191 3§ 9 IO Sd
§U & §-3R, I§ o drosT Sfd & f@as a1 8,3 F g o g, dosT ash
#1499 W ool FT Adeld FAT §IT? g IERYA & digel A o9l O &g
P AT FIT A G 4T & 39 FAG G &1 gohlel H TS 3UR el arel g
AT G gETeT Weet 7 FT BRERHES-A F G-Reg o w5 @ar s
fER S o o Fgl I FEr Rufa 39 ol &r o § 95 anf 3k & foar
ST &

319 e Fr ufa wrhr Tfa & Sl &1 &) FS FIA-319ar TS S@ar g, 39ehr
fre A Warg A S 96t & oo F Fo o F A R 1T AT ol
96T ART 1 8 €Y W ST ol T a1d A 8, SAdfeh 3Heh! 3H A IING Aol
dr 81 3§ U ST I TEAT I S § AR F Har f w9 wsal F e A gl
T ax &1 3iRAr T g o ST g, §Telifh 3Tl Hellg Slg Al igf 1@l gl
gl e I0el e giafshdr egerd &idl 8, e deol 38 #Ar 7 AR o @
gsdl 81 W 98 HH-AH HE ol & # A= & fov ar ik et & fov a7
dGoM, e & §1.. H wX SIS, FU A g Sl A aE g HE o Jor & AW
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"lar & ¢ ¥ At-arg §? 3R diosT Sifa # A o & TG &8 § o A W
SIS 13H ORE AT FHIhr MR g ST &1 gTedifeh A &4 H 3R 38hT ers
dl AT &l B, W dlg & 3e¢ HPT g Bl &1 T Tl 3T IMTelleh gare & fo
T g 3d% 98 W 964 T SAhR el 3R Rl O 97 el hI FHar ol
fAel o gur 3w 9l Y aTfgarell & gear FX & M| 3d: IR M S KRG H
FEHA IToT Aiad g grem|

S A o A0y e ol § o 38 ey AR FS-A-aE wiforer @ ool
ST &1 W & @y o T dar 1 SR R a1 ofT feR T F A & @y
3GHT el FT o &1 AT HT 3 & N AT 90T § o 38k ded-scad H 379T-
Y 91 S &l TE HYAT AT Jehe A T hgeh g-"H FISHT g S S Sfel Falt
T 97 &), FI Aaa § dar @ o e AT F Y o @ § 3R ad ofw &
oq ATHAT HSY FATTIN|" I B 36 TR H1 TAGTET ATATARAT HI T AT
a1, AR AAT & ATETSH A HIH A a3 §1 oA Qraer g 6 3mer
g WIEN AT S PhehRad o ol 3§ AR ST UV $H oRE el U WY &S
JATITAT F IolsT ST g1 STH AT 8T § o Teh T IR &I 38 IRe fha
YR SeH od g1 fhed of@sr & T F Aed &1 FuR fHar § arfe a8 g
geifodt & fve @& 3R T & Ay X EH| W W ¥ AeE T &
qrE ggd S &, S 39 1T A 99 feFAd HT 1A FgT S|

& &1 T off 93T el BT g1 ufd 39% Iry &ar off adig F F R, A9
AR-AIC W 3R A, Y 8t a5 38 1 30 ggehct &1 3G dgret # & far o«
Y P AT B HY ST P U ST od § 3R IHH U e s X srerd

g1 3v¢ 3HH el IR AL & WY GEH T HEAT TN AL oITT| ARG G2
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ST & P W B, 98 T Al ST AT IHRA & AT ge §H-gERT o H
Hehdll §, T Uooll I VAT A #1g1 @ Hehdl| AT T grold W Tl A A
AT & 3N a8 38 N § d R do a1d A6 A H Fellg & g1 ¢ el
& Fgall ¢ foh O &7 A F7, T 919 °9¢ AT § Thd| $H W A Fgal ¢ @,
T AS o HYN arell W, 3R N Sd AR @ & T & gl § " fhden o
STeH F, deel H 38 oo 8 AL 37T, Iy AR-ARHT FI0T o A9 3R 98 38h
foT sardiy &1 g M (.. I [V & FeA Fghd T A I A ARk
FLA &1 SHA Tk 81 HRUT Ig SN Usdl & & Uog nfeardr garer # &l
TaTaeldl el gl 3ATT 3Hb 9 H1S IR fahod gl @l IV FHRI IR

AT 33T ¢

SToST TG H ST S 4T W doc § 38 WeAdsT Fel ST § IR 3HAT Sfae
Y ARPIT grarT g1 3TRT HGANT T PIS dhg Al HI ST WeATdar Hglell &
AETA ¥ @ o nfeardy Afger Hr @ Rufa & 93 & s <o ¥ RN
frar &1 39 Fgel H A0 T oS qa & 1T gl & aren o fF et
aRERT # 3rares AT YeT g 9Tl e & Oar 9= &R 9T i AT 1@
¢ g1 oA - SR G @ fRer § o 98 o e @ %Y adre
Y HEH AIMUE W ofdl §l FHA SIToHAOT &l G Rl o9l gl S8 dIG
3% far #1 36H i TR F A F G R e ¥ 3R gIm & v
gt &1 ST g3 & A oA F AT & grdt S7 oI Srar &1 A 39 99
W ST & ¢ 3N G HAS A g1 5§ GhR AT & HoFd W & gFa A
& AT Seel saTe g S B
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Jfeardr FATST H AR HT TR & FAGT & JEEN & HN TEal el ISl ¢l oia
B # BB ST I8 gl # o Hfearg e § ar el Jot 3as faen
T 3T fehcll 81 T X AT hglelt Y FlgAr & T ;T & g &l Ifd-Teedr
@RI Si-cls IRAH F & Jrasie #Y IRT AET @ aTaT| W F el 3EA A
R 9T <ol AT o1 gl Tl Tgel o $H W 37 H T 30T 8. B T oA
96 TaY FRAX 39 o & U & AU dhed il §, Weq dreh §HT W afd
CaRT 2 U S W ag ¥ SIdl gl 'Siorell el hglell H Teh IIRT AIgd AT
H ST H eholl IThT 3HSh WY A g8 U T &, @ ag e =
el &Y UTCH| SET & Boea®y STl TSl ool HIgd $I e & geal gl gl
SId ool 991 gl & o 39 3MMeardly o Ude o6l 3d| Y feardr R &
AW W 3HRT Hellhld Uk Al Jah § gl § S 38 Shaad-ardl sa
AT feeltar 81 e ofer & 9 31u=l e lie Sifar § 3R 36 YR ool &
AR H9 3R IRAE A & S

feardr Afger & o 3w Do & haar @I o & JVER T Herdn
IRAR TAT AT GaRT 38 W s Jady o I g, ddhl Iecided e I
39 FI Tl PTAA IS &l 'FleAlEe Fglell H A@H o A A F& 3 RE
T FHEAIN F gere hAT §| SEA G ATHG oIS ¢ S e @ wa
£, W 3 SR ATH-Uar o T A 38* v @ @ W@ foar g1 freg ag Ty
@ 9 & & H PR A & [T s dIR 81| $HS [ ag earai &1 ga
oy T &1 33 AT Oige & HTW W 59 3FR Feled § S gl § dr ger
T & o6 ag Rl 3R & &Y A F W@ &l 5T 3H TGA g g g, FAD
ag el 1 39 SRR oo T g 81 AT H 3F 91T H G A & A
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HIT MMel-ATellT T 81 SHb STacig o U 3Hh dod & HYT AH &l & fov
R @ ST #1 gorT @ sHET 93T 3eTd @r § 3R R aw alsew W &
Sl H gH S g

Sl Fglell A T 3R A F-STerard, S sEd off g RRafy 1 e @1 eRare
3BT TG IdM & TTY HAT dl8d ¢ oldieh 39 dlold 9HE gl AT
AIASNT & 3R Y & WY Ugell aX HEN ofshl H gg TWerg & e g,
@l IR 38 30T @RI EHId g, Ml IR 3He W & AT & Tohh A HER
SRR Bl e gART S § 3R 3He ge T Hee W 3d 38 YA & 9
gger fedm Sier ¥ el Jue 93 v ggell & wdiem & geh ¥ IR el A
F F ¥ Weq 97 AW F R o FoAd W afy A F o IR A4,
e A S W FA A Tl S| S goldT W dadlell G@RT & Sl arelr
A3 & TN H A § A T W F &l §-GA &, H TE oM, W A8 gl
weall| &1 Hel goT ol & HeT AT & AT Agell Teual H FX & A & fav
M AT H goT--gon g, H 37 HIAT A FH TR ?HA: qar gordr § fF
YT 97 AT @Wifal AR el AT Fgelt a8t 21

MYfASAT FT gomd nfearel FAreT W ol forell-aa-fhedll &0 A 39y usr & 3R
faAue: A @ sEd I forpe i o7l W ke s0d 30 g@ 1 SE g™
g e Y RN SRS IuCAH H O JAf@ET A HAT R AT & a9 &
ardreld @RI AR H1 39 RUfd & Tase e &1 gIa Far g1 saF dgd
FAYYA ol nfearer asfal & ugard #H e arel aRadst @ 3T dahd fhar g
3T o BU-aY T Tl AS-ART TAIfEAT & TAT W ATSAlT T Idell AT
gde 3 Rl g1 30 AEd a9 oA [ i 3R T g § S s |y
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YA & Al T g1 Ae A ST Sar g A1 AEIC], §e 3HA AT & S E
¥ wfhal o g aT3 & EA-Hed IR R A & e @ §gd GHIad @
ST §1 S 91 9T $o¢ O SHT T S § A SAP g g:F @Il §l 3eAh
Y a1 41O A UG FW Seg W HHA A @ B 36 9N H YD S

W Il FAHE Teh oA5hl $& 0 FohR cllcl g-"=I81 o1, 3§ 19 & arF 44 o,

ag Pertic UgeAdT UT, E9-ed & T AT AR IR TR e B SHHT IAAT 3ol

&I AT| ol ATl @S TS AT &, AT 3¢9 Ear g1

AL a1 SI9 Tk S ATET g1 Mfeardl owsfhal & @Y I9el arer Jgod & 3R
o 39 grAe Psta &t & TURE & 4| S fHRE YhR T THRT Ga1d STell
T, o & A TR Fo R g7 39w @y o W@ fAwn weg ¥% o Rl
I E-UA FoToh AT @ FT FROT & T §, FIfeh MR AT A S 3T
3T HTGIFT IIdTa’OT & & ATl 54 dG oIHal I IAIG b o 3R o 318w
disT gl 81 30 YR AT o 3nfeareh aAfgen & Saed & ST o FAEAt A
YA ITTATIHT & ATETA F Seor@ fhar B

Hesl

1.HESAEAT WA - ‘3T (B T &), I55 - 64
2.8, I5& -90

3.HEXATAT WAl - ‘A (Blee), J. 70

4 FGEIATHT TSl - ‘PR (39=314), g - 107
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FTO YU F dlF AMTHT FT AlF AecT IR & F@la

QeTet- 3R SAfdeT ATgEHTS
HEUT- AT AT FSUT TAT e [aeaidedrerd deT-Hes
ARt~ 1. gefiel ol
I, ATt el Ua faare #Agifacare,
MR -hes

ARRE- fRET off worer & e & 38 aAe & o wifecy @ qfaw &g 7 § o
mmrmmmsﬂ?aﬁmﬂﬁagﬁﬁw%s@hﬁwagmﬂwa?
AT & 39aT ATt & T B SUF AT HiAdIV, welfaar, Md, 7o, i T@afid,
cllepafid 3N aTeg IF AAS B oieh 5 S I aRET, TH, oiish SRRT, HaoN, e h
HERIT T GEAT ] SoTohT 3T Fleh §H deo il TEpia 3R Shiaer der &1 a@a st
THha &, 3R 36T TFATT R Fohd g

FoT T, S AERIT TST H RN ¥ IO Gy wepl AN o-aied & fw
TRAey g3 Fee @ @Epld AR Shaw Aol &1 efid 3] 50 vy & siqdta g#7 F=o
JeRT & ol Alfeed 3R alleh TINT T HETTA )|

ORI & JIH F97 TSeo [AEAR &I €ffe @ @eo g 58 ve2r & siafas e fafse
gl 3R Tl I ey =aus & # AlSg g Feo, TeRmr IR T Hwe Igr &
i Td dGh ATGHBT o Fgl T Aiged THSY ST §

HAFE- Feo U & d Ay, T AETT: Heor oo A =T AT S g, T8t A
IS TERIA, 3T 3R WRBT &1 Sfidd gfafds g I8 ARG WRr @ v Ad &
qa@l N o g & EH ol ok FATT, Pl 3R ok T enfder &, s
rEarl Shaet 9a 3R dar a1 =BT &= g

FT6 Hecd FAPlcHd oRId &I Tdh Agcdqol Tgel g, ol T & FIH
93 3R faeer Feo S & Fepfdes @oefd 3R owE faed &1 oive #ardr g g9
& H dlell Sl arell hedT HINT SHAT AEhiaes faad 1 3ifdes 3097 &, oo axeror
IR HaueT & AU IR THR o Fo! A HPEAT H FATAT H §| F=dr a
ot Y e e F AW gU AF AT 3 AT & g Hf-Rarst AR Aeed
7§ N ek ugEe H Hgeaqul A e g
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FTo A TAUET o7 & Ffdad 7 AT & el afger 3caa
HTO! AV H FATIT Igell AMfgicdsh ARICHT g S &X ATl AT ST §| Feo Alfecd
H GFAT ¢ & fou, F8 @ifgcaaRr, &9, dus FaeR, e 3R fafay afgfers
TEAT YT Yol Y @ & IoNd THR aRT FAlidd HTSl Fifged 3FhIGHT EaRT
IS FTo Wieed Aplcd & 36T &1F § JJ3 Ageaqul v, foeis Fed! ol
FTOT HIAdl, Felladl, AhTId, de@lecd, TIRIRar 3R Jqahg ollceh, T Heol
Testarelr Rhear enfAer &

RN 318l H AN FERi &1 AR grelierar & Fears | a8 o
Sl AT # el FAT BT §? 9 Ul g7 Ig Hecd & @RI & Il Il g 96l $©
AN A Ao A 3 G A AR WA ¥ W R o 95 $o A@ifecT TR g3, FE
HIged Rickel Flel & TER(d, RIET, WeAdrd, Ed-Tgl, Af-Rarer anfe i ggar=
%lmmﬂ'ﬁ%wﬁgﬁmﬁmanw%cqa?rquagTqmqm gl

odileh WIfdcy &1 -

STR?ﬁ?THr%FJﬁW%Rag?rm‘zﬁH*mﬁugdrd gidT Tl 31 8T g| el s
1 3Ry GEpd B ehedel UT] H YA ITT g g5 §| AP e urg
3§ GEAT HA: Wik s BT HT I G GTAQTAT R TSGR A Alh Asc; Hl
ST HYUT STl AT Heh 3H & T gIaT g

> REAdT Alleh e T JIWT ‘STeT’ o GATIATHT QAsg h & H fhar = g

>TRY g H oleh Asq T AT TA AT ‘S’ qeal & 3 HT qFd dA & v
forar Smar g

>3qde # e oo § aF el Hr Rufa &1 aiy w&@r = g, F ar diw g o
tq fgcu| 3ufawel 7 st &t 2req T TAIT 3l T W 3TeleY gidT g

>FEIART H AR AAe saraeeliar 3mfe 7 o S Asq &1 &1 JAT §37 ¢
AHATT: HAfecd & &9 H o Usq Jdfeld g- fase difgcy aur s Arfgcd]
ARalid, AhhATT, SNFMATT J2AT M, € IMATT, AheATey, A, T IS
Tt SepaTiecd & 3daTd 37T g
AhaRcd H SH Wgcd Ase & Ydellh olleh AU ofellel & alg IHAN 3
g ok TR e F HY FeAdT FAA c@RT o dm Siar & s diw
AfecT FT i T Alfecd F giar g, TTaehr [@elr SiaAar & a1 SieidT ganT &1 a8
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gl v fafdrse cafdd Y e 7 @ & FROT Tg & TohaT & A o Ty ;A
Al U6 oo §Ag @’ & S § 38 & A @ifeed F@ AT a@nfew, S
HIGATY, g9, fawreelsh, 9, faeare 3nfe gidr §| S @efes afid, T, Hamer garT
g &
ol @ifeca & Jadta el v safea & dfea & Aifs w@er & gel & gm
afFd o 387 & 3R dfdd S § IR A Sl 9fFd, 39 aRE a8 wEeT g
HYT HT T YNUT HAT §| oih lfgcd Asq I JIANET S Asg ‘Bl fole =)
& gIg & &7 A o for o w1 & Sger g 7Y g A Ty

ol Wifgcy & gRsmmm:-
o TReed A o CERT YR AR g S Reget A Ry aReT &
¢l

>3 EIRT UG Gfaddr & sel A UET A foRm ST Hhar § S e
AT § WY 3cdeed g TAAYURYT H 3iold dafed 3R geiad
FAT g ar & ol Alfecd, olieh e, olleh IIcd, cildhehell, clleheh, 311G
A ¥ YR ST Fehell B

>ellh e & AU, STHAs &gd §- ‘dlh AT HAST H dg a9 §, S
AT TEPR, AENTAT R dfST T Aefelr 3HUar 3EhR F YT & 3R
S U WRT F varg H shfad war

>aeg HR & AR~ i Wiecd, AFHATH H Fgal iR TS
3eafed & I€ agar JfAf@T & @ar § 3N 3oe AfFF WRT v D
O gl 9l deh 3T a6 T 5| 36 HMged & TR & A7 3=
T &l

oFTG & AP Aifecd H fAAvare:-

e aifgca 1 ge8 937 FAvar ag § AT s@er WRar a9 giar glag dedr &)
9T doh foRaR Tordr ST g

>l Aifecd FAYGT A7 3H AW H fordr 18 & S ol Sfiaet 3R o
TEHI T SR A TEIT FAT B
> Tfeca AT Rigyia og vd dua § AqFd @ &
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>dE Wfecd H P AFHA AT ASFHR AT @I §, 97 e, Toof & A
TFT EIHT Lol gl

>olleh TIfgcd & oieh Sfefollae, oich HERIA &fedl, TROI3f, J213f, o fagary,
gd g cAIgRI, 9af, 3caal &l THTeIdr gl g

>dlleh Alfgcd Tawog QU § 398 a4 I7 [T 18T &d g| ol alfecd H
Srepald, ofF, AT T T Bl B

1.aNg 3R gafi:-

FTt! ARl # AET e 3R b Aot &1 AT B WA Aenafid
AR e d@ofia Tgt & Shaer &1 3ifdesT 37

2. J1eTT:-

cllehdalid H oo, WIST, UHe, #Ran, FqION, SN, HOIRT, J[EUEL,
ST grar, TR, FEX S Ui diegdar & 393 fRAr S g

3. %0 HIfecy HFeH:-

TSR TN aRT TAMUA g HePIesAT Hesl 7N & HET0T, Haue AR
ShETReT T g N dh Tga & U FF A g, Twa aneicas
FIcHa T TSI TfFeT g

4.90F HRcT & TI:-
qRARe JfT-Rarer 31 §| FTir AT AT 39T Th 79T UganeT g, S 39
8 B aiEplaw Baa F1 vk Hfard e §) iR af sahr waet @
TRErE g

5. %fadr:-
TS YaRl B FAAT Sgd & Frel AR HIaOT Qe | g7 Hact B
T e, e, aorre 8] FRON fr Fd Hfaar @ favg 7 gflqy P
Sd HAA H Feo & A, UA AR Shaw dd & aofq gar B
HIIAHT F IhET Tepid, 97 IR Franfois Feat & o & a1 & S g

6.Felfardr:-
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T YN A UfAeash Ferfrdl sgd & Y R Remde g & 3T
graer geaolt 3R gler S I Fghilt St Tcg gear W 3mea &, side
SIS 3R T del T i T Sghil, BT GIaT & Slidel Sl FHgle,
Has ArasT AN HIST Ahae H FEell H ILH F aUl, 5 Fgiferdr &
Foo T TR sfaera 3R Shaer dfr F1 aue gir @ et 7 I
diifores rd, efagifde geart iR wAfos Hegl & ar A arg & S
el

7.%=8) Mq:-

oo & MNd 9gd & Y 3R saet @ B o Mt 7 Foo A TEpa
97 3R Shaet Ahr &1 aoie grar § i # srreR gl s e ik
TATSS Heal & aR A &1 & S g

.aﬂa;;i?ﬁa'?ﬂﬂ:-

HTG UG H WIecd Sl FHGY 8, 3ol 8§ Heo & olih Halld HASH &
TN 3 FcT F=o & el F fdd Sliad w1 Haeds A6 §| 56 &F A o
o i faffies Aferat 1 aeey vd e favad 8| & d@ella &1 qeg 3
g- "ol aRT ol & v, ot g & R gt IRa 3k didr gx aidr Alfasws
T AT ST Irell TN olieh FINA gl g

e F 3 S WURGT qanT R SR9RE AR ameler dERf @ 3o
ol §, St I ex N Al &7 F gdiaRd &dr §] I8 el et 3R fat &
AETA F Sha 1 gAfaE], eRl, Wt 3R et @ caed aRar g,
Fore e SueT @ 3T @ B

b 1 K 0 K 3 )
Tg A g (VOLK) & 3T &, TorFenr 37 §, Sielar a1 37 ofleT et S
A AR garT e 3R W& S g

> Aife® -
dies wefia faf@a &0 & a8l afed g 3N o O & q@l 0 T
ﬁ@wmﬁt@“ﬂmma
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> el -

sd et arel Sfig & OH a1 i 9T AT B, I8 O Ra @
fear g3 Wt 3K @e e B

> it
Ig Y Wi, &7 A7 e AT i FEfa oo T Heer R st
GG I

> Had F 98-

SRl Sfiael & & TWOT S oI, faare, K3, YA-amEr IR e (54
o, frst, Eeersier, RIEET Aem § 53 810 &| ds-Aafid (FOLKMUSIC)
Y A STAdT T HAMd AT ST g, ST AT &5 & 39 § 3R depia
% WY ITEIS { AT g &

. Araia Hr ghHemT:-

drweNa B Fa a2 GRET ¥ B F A T Fhd §, oAt ¥ o &
R, 9, #fEd, T d S ¥ e S BEey & 3aR A f
aRETST &- T FAh S IRARE, AHRT R Sodeet T & 2 39 A o
forar Smar g

dlieh Halld 1A SieToilaed, &pid 3R a3 1 Al g faeasl & HER I
Y g & el H AT TARRI GEART IRT wefees, deferd 3 e
TAHSAT 1 S &, S @ aefor S & Far g &

1. A _HEE Y- Fh IHJAR 19 Rse
QT FIed HHfAT gl o1l &, d olh TNd & G Saadr & <
TaToE SEl §5 AiEhfah, THfdeh HIGURT & Sfidel dcd FEUT HFh Hefladr
YTl T |

2. A% W & IqER:- TE A AN F
IR-TOR, R 3R Agant & #ff%e & § N 7 *E geaiard
FaTell Teh el gl

3. uEpfae 3 & gfedon- @ w@id
el fa9y doer i S ggue, A3t iR aREaRE Afa-Rarsit @
gfafafea aar B
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4.

Af&F 9IRI(ORALTRADITION):- Ig HET

T @ g @@ A1ar § AR sEh @ R v safed o7 g dqut
A T A ST g

gl N FffEFa- I8 e [aEr @

Aqad w@nfas 3R AdT et fr aaeAs sifheafad § e ol A
AT T @ gHid, 9F, AR, IRAr AR A Shad & St (@-gars, Fers)
¥ gefaa vy anfde @a g

FTo T dlF Gd:-

HTG Yo FT AP Tgd 8§ ey ¢ T8 & @l Wwhd # frafaraa anfae

&l

Heil- FTS F AT §Ed & Frax 3R
AT g B o7 oSl A HeTATT F g AR GA H JUT BIaT §| H
& ATETH @ $ET T o BT §] ol H RIS T I,
97 AR #fFa & SR H 1T T S

FTG H Hold IoNId & HTo &F HiT RS TEPids AR redicHs
foRraa g I v T Sifod), S et 3R A=l & e aa §| s
Horet F g 3R afadd WRT 7 3e1er AT SEe @ e §, S e
U, #fFT 3R AFTAT FT T T g

T &:- Jod  SARMEUT EETAL A
RTINS ITedl, GoAell Tedy, AT R, ShadeT Hug), H1p 9 A& B

dFla:-Fes & ARAd sgd & G,
Teol AN gaeaAd de & g1 B, fowd #eedl, fdwel 3 erre amem ar
STETTR AT gl g g1 Ml & o, a1fdd, vepfal, fovg S o g1 g
ool Al A FTo AT e, 97 IR gRia IR G Heat & IR A
a1 T ST B

™ IAE:FTS Sl ARG,
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RT, faemTer Tedy, Saehr g, e aredl, Warlh o8 AT §| e amv
dlehalld geclalc W YA AT §, AR oI qer-fager # sdwA 3mafaa
g ¢l

B! Hofle:- Feor aren, AT oo @ 3R
g| S saTs 3N ¥ SeAr Y| A s gifeheare 3R ART F Wege W
S8 amEl #H drell A g, 3R g aoig @ g8l @ g H@Ald Fes A 3R
R ICRIT H AT AT g & Mt # 5eax & @01 &9 T Hike B i
g, S AT § Aehorcr §, aF b N glar §| FER FHr amof, gor Foftd &
AT AT | ETar FAor dr A off gt Felld 7 Sl oA 3Em g A
AT GIaT)
"SR FRIY F FA1, 7 R & 37 F3,
A7 dur ATgaT AF A, S F A F oied 43|

“SiRY ar 3R & I, R §e st 93
A Jur ATFAT I AeT AT IS

aFa wiia:- sifdq Tofia sear wied &1
Wl AereT g, ARETS, RRAg A, HelR, WA, 0, Joklern, FRerd
Tg Tl SR #fFT & T IR ueh Fr e A Y| 37 & Feo H o
Aferd Fofd WoRT grehed F1er & =l 3T W T ANAVREATHT | HIemare,
HAdTs HRI, AT HUS, AGardg Sfsll i Hs MAH @ T Segled
Feo # HiFd TN F Femar GTT IoF AR FH & 7ol 3TIhife &
2

1. 3A TF 99 gl &Y @ AT Feel
A W AT Fleel| 2. Forr & A 777 TR-IR-§| 3. g A FAT FAH
S 91T dF ¥ A

AEIIT:- FTS H FS PR & dAGIIT
gafad § o9 & oid, s 3R RFaR| s aeg I3 &1 39997 W
gIfa & o Srar g 3R Ty A qden, #oiRT, @A, SREN, gHT,
SIS 9TaT, AGUIE2T,(ARACY) W, SFel, 3HE, gl enfae g ¥ argIIy
TSl ol HEPIA, HMid wamgl iR e Fedt (S sifsarE |, e,
drdel) S 9gHTel §, ST 3796l 35S 3maret & fov ufdey @
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1. el 3R dgem & SEIAR FAThR o9 3R
HITAAR FHE & ST &, FE Wl Agelrs o7 o g

2. AT FHST & AT [AUELAT Sl §, T
TS Tl IR e €, S aIge Y AT AT F GgFd Qe g

3. AREET $TS T dledad g, o9 He A
@ TN A Tl BIET degdT g, o s & digR IRaR §a1d g

4. - 3E AT dF & 39T 9reT e
HHCTT & HollhR GaRT HCY H &dT & et & fav fahar S g

5. FSIRT & FHAPR SPETT AE FTS & 3R

BT & flardr § 3R too AT ¥ 8 HUF TAT & HASINT Tellel HI HH X
W & Toemar s dur fag & sRiwAr # 3R ateigs frest #F o seee
gl &
HTS IS FHI HTHT dieh Alfecd 3R FTSr Ao FINld TTHT SeToiiast, HIAT3AT
3 Hepf @ Shda g & St AfE WO & w9 @ dEt & ae
¢ 8| T& FeT HIWT dindlidl, eliadi3ll 3R TUET aedic (3%,eldd) &
ALIH A GU-g:@ faarg, gpia IR aefses govt # g w1 g S 4
ATl &I odT UUT J1d g
. fassy:- 31 &g Fevd B, I IRIT T5T F
TS T2 & Hiigcd HEHA, TN 3adhse §| Aiigcd 3N Flla &7 Hol T&&T g
g fr gETST Y AT T T § O fRelY @ dwe & AT sfew 3 S
(@) & T B 9 TASh 3perd AR P F IR Ag Sfdd AEPlA H
e ¥ aF AR WO § W M N FAE 9 I T e s
YA A &, TET FEoldn 3R IR Bl &, S WY e F gelare g &
I W HTS $H WER(deh Ugdl g, Ig g NG TG F&pld 3R
WRTAT & TEST AR W@ g| ST TATST H Thdl Pl 96T od ¢ STH dlldhdid,
Ty, ggfort, Fgad 3R o Acy A &, St aeior Shae & &7 T A
RIS
FTO! dihadd AR AfcT FT EIGTUT hadl THRT JATH oAl dfed FATS & folw
3T AiEpiash R #I Tt o FT Uk Shdd AIH §| Feo 9T H olih
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Extractand assessment of theirphotocatalytic properties
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Abstract

The paper describes a sustainable method of producing copper nanoparticles (CuNPs) by using leaf
extracts of Adhatoda vasica at room temperature.The synthesised CuNPs were characterized using
UV-visible spectroscopy, Fourier-transform infrared spectroscopy (FTIR), Powder X-ray diffraction
(PXRD),Energydispersive X-ray (EDX) analysis, High-resolution transmission electron microscopy
(HRTEM), Scanning electron microscopy (SEM), and Thermogravimetric analysis (TGA). This
biogenic reduction method avoids the use of hazardous chemicals and solvents. The synthesised
CuNPs displayed a spherical morphology, with particle sizes ranging from 4.39 nm to 14.53 nm. A
surface plasmon resonance band at 540 nm was observed for the CuNPs, while EDX spectroscopy
confirmed the presence of copper, and the nanoparticles exhibited an optical band gap of 1.82 eV.The
synthesised CuNPs demonstrated efficient photocatalytic degradation of methylene blue dye,

achieving over 93% degradation within one hour using 15 mg of CuNPs.
Key Words: Copper nanoparticles, Adhatoda vasica, Photocatalytic degradation, Methylene blue dye.
1.Introduction

Green chemistry is a method that reduces or eliminates the use and generation of solvents, reagents,
products, and by-products that are harmful to human health and the environment (Ismail, 2019). The
integration of green chemistry and nanotechnology has opened a new avenue in scientific research.
Nanotechnology has gained immense attention due to the synthesis of nanoparticles, which exhibit
unique thermal, electrical, optical, chemical, and physical properties compared to their bulk materials.
Owing to these remarkable characteristics, nanoparticles have found extensive applications in diverse
fields such as agriculture, chemistry, environmental science, and medicine (Hussain, 2016). Although
several physicochemical methods have been developed for nanoparticle synthesis, these conventional
approaches often involve hazardous chemicals and generate environmental pollution. To overcome
these drawbacks, green chemistry provides a sustainable alternative by offering nontoxic, simple,
cost-effective, and environmentally friendly methods for nanoparticle production. This eco-friendly

approach, commonly referred to as green synthesis, combines the principles of green chemistry and
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nanotechnology to produce nanoparticles in a safe and sustainable manner(Ismail, 2019&Hussain,

2016).

Green synthesis is an eco-friendly approach for the preparation of various metal nanoparticles,
including AgNPs, AuNPs, CuNPs, ZnONPs, PtNPs, PdNPs, and TiO.NPs. This method employs
biological sources such as bacteria, yeast, algae, fungi, and plants as reducing and stabilizing agents.
Among these biological resources, plants are the most preferred due to their abundant availability,
ease of handling, and the simplicity of the synthesis process compared to microorganisms.
Furthermore, different plant parts, such as seeds, roots, bark, leaves, flowers, and fruits, are rich in
diverse phytochemicals, including phenolics, flavonoids, alkaloids, terpenoids, and proteins, which
serve as reducing, capping, and stabilizing agents during nanoparticle synthesis(Jadoun, 2021
&Bhavyasree, 2020). These phytochemicals facilitate the formation of stable nanoparticles, making
plant-mediated green synthesis a simple, cost-effective, and sustainable method. Among the various
metallic nanoparticles, copper nanoparticles (CuNPs) have attracted considerable attention owing to
their unique optical, catalytic, electrical, and thermal properties, high surface areatovolume ratio,
enhanced chemical reactivity, and ability to interact efficiently with other nanomaterials, making them
promising candidates for a wide range of applications, including lubricants, heterogeneous catalysts,
thermal transfer nanofluids, electronic materials, optical devices, antimicrobial coatings, sensors, and

energy storage systems (Suarez-Cerda, 2017&Wu, 2006).

Rapid industrialization has resulted in the release of undesirable substances into the air, water, and
soil, leading to environmental pollution and harmful effects on human health. Dyes are extensively
used in everyday life as well as in industries such as textile, leather, food, paper, and paint
manufacturing. The untreated or improperly treated effluents discharged from these industries contain
dyes that contribute significantly to water pollution (Sinha 2016). These industrial effluents exhibit
carcinogenic, toxic, and hazardous properties, posing significant risks to the environment and human
health. Furthermore, they may undergo chemical transformations such as oxidation, reduction, and
hydrolysis, resulting in the formation of harmful and potentially toxic by-products (Nakkala 2015).
Besides, the presence of these compounds in water reduces light penetration, which decreases
photosynthetic activity. This leads to lower oxygen availability, affecting the biodegradation process
of microorganisms and the survival of aquatic organisms. Therefore, their complete removal from
water is necessary to prevent environmental damage. However, removing these compounds is difficult
because of their complex structure and high stability (Sinha 2016). Copper nanoparticles (CuNPs)
have attracted considerable attention due to their remarkable antimicrobial and photocatalytic
properties, which arise from their high surfaceareatovolume ratio, enhanced surface reactivity, and

efficient charge-transfer capabilities.
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In the present paper, CuNPs were synthesized through a green approach using Adhatoda vasica leaf
extract, which acts as a natural reducing and stabilising agent. The synthesized CuNPs were
subsequently investigated for their photocatalytic performance in the degradation of methylene blue
dye. photocatalytic characteristics, CuNPs provide distinct advantages, including significantly lower
production cost, favourable physical and chemical stability, and excellent compatibility with
polymeric materials. These advantages make copper nanoparticles a sustainable and costeffective
alternative to silver-based nanomaterials for applications in environmental remediation, antimicrobial

coatings, and advanced functional materials.
2. Preparation of Copper nanoparticles (CuNPs)

Fresh, healthy, and undamaged leaves of Adhatoda vasica (Fig.1) were collected during the monsoon
season. All chemicals used in the study were of analytical grade. Copper nitrate Cu(NOs)2 and
methylene blue were procured from Finar Limited, Gujarat. The collected leaves were thoroughly
washed with tap water followed by Milli-Q water to remove dust and other impurities. The cleaned
leaves were shadedried, and 25 g of the dried leaves were cut into small pieces and transferred to a
borosilicate glass beaker. Subsequently, 100 mL of Milli-Q water was added, and the mixture was
heated at 65 °C for 45 min. The resulting extract was filtered through Whatman No. 41 filter paper
(2025 um pore size) to obtain a pale-yellow leaf extract, which served as a natural reducing,

stabilising, and capping agent. The prepared extract was stored at 2 °C until further use.
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A 0.05 M aqueous solution of Cu(NOs): was prepared using Milli-Q water, and 50 mL of the solution
was transferred into a conical flask. The Adhatoda vasica leaf extract was added dropwise to the
copper nitrate solution under continuous magnetic stirring at 480 rpm. A distinct colour change was
observed after the addition of 12 mL of the extract, indicating the formation of copper nanoparticles

(CuNPs). The synthesised CuNPs were purified by centrifugation at 6000 rpm for 20 min to obtain a

i

clear supernatant. The supernatant'Was creﬁlly dcate, and the resulting pellet was washed three
times with Milli-Q water to remove unreacted impurities. Finally, the purified CuNPs pellet was dried
overnight at room temperature and stored for subsequent characterization and further experimental
investigations. The successful synthesis of CuNPs using Adhatoda vasica leaf extract demonstrated an
efficient, environmentally friendly, and sustainable green synthesis approach suitable for further

physicochemical characterization and application studies.

Fig.1 Leaves of Adhatoda vasica

3. Characterization of copper nanoparticles

The synthesised copper nanoparticles (CuNPs) were characterized using various analytical techniques.
The optical properties of the CuNPs were analysed using a UV—Visible spectrophotometer (JASCO
V-630) over the wavelength range of 200—800 nm. Fourier Transform Infrared (FTIR) spectroscopy
(Agilent MicroLab) was employed to identify the functional groups present in the leaf extract that
contributed to the reduction, capping, and stabilisation of the CuNPs. The FTIR spectrum of the
powdered CuNPs was recorded in the range of 5004000 cm™. The phase purity and crystalline
structure of the green-synthesised CuNPs were examined using X-ray diffraction (XRD; Rigaku
Smart Lab 2), operated at 40 kV and 45 mA with Cu Ka radiation over a 26 range of 20°-80°. The
elemental composition of the synthesised CuNPs was determined qualitatively and quantitatively
using Energy Dispersive X-ray Spectroscopy (EDX; Carl Zeiss Supra 55). High-Resolution
Transmission Electron Microscopy (HRTEM; JEOL JEM 2100 Plus), operated at an accelerating

voltage of 200 kV, was used to investigate the particle size, morphology, and size distribution of the
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CuNPs. Thermogravimetric analysis (NETZSCH STA 2500) was performed to evaluate the thermal

stability and decomposition behaviour of the green-synthesised CuNPs. The analysis was carried out

over a temperature range of 28—1050 °C under a nitrogen atmosphere at a heating rate of 10 °C min™".

4. Photocatalytic degradation of methylene blue dye

The photocatalytic degradation of methylene blue (MB) dye under natural sunlight was investigated
using green synthesised copper nanoparticles (CuNPs) as the photocatalyst. 1 x 10 M methylene
blue solution was prepared as the stock solution. Four separate beakers, each containing 100 mL of
the MB stock solution, were used for the experiment. Greensynthesised CuNPs were added to three of
the beakers at catalyst loadings of 5.0 mg, 10.0 mg, and 15.0 mg, respectively, and the suspensions
were thoroughly mixed to ensure uniform dispersion of the nanoparticles. The fourth beaker,

containing only the dye solution without CuNPs, served as the control (reference).

All four beakers were subsequently exposed to direct sunlight under identical environmental
conditions. At predetermined time intervals, aliquots of the dye solutions were analysed using a UV—
Visible spectrophotometer over the wavelength range of 300-800 nm. The characteristic absorption
maximum (Ay,) of methylene blue was observed at 667 nm, and the absorbance at this wavelength

was used to monitor the degradation process.

The photocatalytic degradation efficiency of methylene blue was calculated using the following
equation:

. At
% of degradation = 1- e 100
where (4,) represents the initial absorbance of the methylene blue solution before sunlight irradiation,
and (4,) denotes the absorbance measured after an irradiation time (7).
5. Results and discussion

5.1 UV-Visible spectroscopy

The optical properties of the greensynthesised CuNPs were investigated using UV-Visible
spectroscopy. As shown in Fig. 2, the CuNPs exhibited a characteristic surface plasmon resonance
(SPR) absorption peak at 540 nm, confirming their successful formation. In comparison, the Adhatoda
vasica leaf extract showed an absorption peak at 346 nm, which is attributed to the phytochemicals

involved in the reduction and stabilisation of the nanoparticles.
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The optical band gap ((Eg)) of the synthesised CuNPs was determined using the Tauc plot by plotting
(ahv)? versus hv (hv = Energy and a = absorptivity co-efficient). The band gap was estimated by

extrapolating the linear region of the plot to the energy axis, as shown in Fig. 3. The calculated (Eg)
value of the CuNPs was 1.82 eV.The relatively low band gap indicates that the CuNPs can efficiently
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absorb visible light and generate electronhole pairs under irradiation. These charge carriers promote
the formation of reactive oxygen species, which enhance the photocatalytic degradation of methylene
blue dye, demonstrating the potential of the greensynthesised CuNPs as an effective visiblelight
photocatalyst(Chaudhari, 2023).

5.2Fourier-transform infrared spectroscopy

Fourier Transform Infrared (FTIR) spectroscopy was employed to identify the functional groups
present in Adhatoda vasica leaf extract and to elucidate their role in the reduction, capping, and
stabilisation of the synthesised copper nanoparticles (CuNPs). The biomolecules present in the leaf

extract facilitated the reduction of Cu?' ions to zerovalent copper (Cu®) through their functional
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groups, while simultaneously acting as capping and stabilising agents during nanoparticle formation.

SEPTEMBER-2026 93 VOLUME-15, ISSUE-59



[ http://www.shantiejournal.com/ ISSN :2278-4381 ]

The FTIR spectra of Adhatoda vasica leaf extract and the synthesized CuNPs are presented in Fig.
4. The leaf extract exhibited characteristic absorption bands at 3335.9 cm™, corresponding to O-H
stretching vibrations of hydroxyl groups; 2918.5 cm™, assigned to aliphatic C—H stretching vibrations;
2851.4 cm™, attributed to N—H stretching vibrations of amine groups; 1636.3 cm™, corresponding to

C=0 stretching vibrations of carbonyl groups; 1416.38 cm™, assigned to aromatic C=C stretching
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vibrations; and 1025.0 cm™, corresponding to the stretching vibration of the —COO- group

(anhydride). The broad O-H stretching band is characteristic of polyphenolic compounds such as
flavonoids, tannins, and saponins, whereas the C=C and C-H stretching vibrations indicate the

presence of phytochemicals including alkaloids, flavonoids, saponins, and tannins in the leaf extract.

The FTIR spectrum of the synthesised CuNPs exhibited prominent absorption bands at 3334.2 cm™
and 1413.0 cm™. Compared with the leaf extract, the absorption bands at 3335.9 cm™ and 1416.38
cm™ shifted to 3334.2 cm™ and 1413.0 cm™, respectively. These shifts indicate the interaction of
hydroxyl and aromatic functional groups with the nanoparticle surface, suggesting that the
corresponding phytochemicals were involved in the capping and stabilisation of the CuNPs. In
contrast, the absorption bands observed at 2918.5 cm™, 2851.4 cm™, 1636.3 cm™, and 1025.0 cm™ in
the leaf extract disappeared after nanoparticle synthesis. The disappearance of these peaks suggests
the participation of the corresponding functional groups during the reduction of Cu?" ions to Cu®,
indicating that these biomolecules acted as reducing agents in the biosynthesis process. Overall, the
FTIR analysis confirms the dual role of Adhatoda vasica phytochemicals in the reduction of copper

ions and the subsequent capping and stabilisation of the synthesised CuNPs.

5.3 Powder X-ray diffraction analysis
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The crystalline structure and phase purity of the synthesised copper nanoparticles (CuNPs) were
characterized using X-ray diffraction (XRD) analysis. The XRD diffraction pattern of the synthesised
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CuNPs is presented in Fig. 5. Distinct and sharp diffraction peaks were observed at 20 values of
42.58°, 52.03°, and 73.85°, corresponding to the (111), (200), and (220) crystallographic planes,
respectively. The obtained diffraction pattern is in good agreement with the standard reference data
for metallic copper reported in the Joint Committee on Powder Diffraction Standards (JCPDS) files
No. 04-0836, confirming the successful formation of crystalline CuNPs.

5.4 HRTEM, EDAX and SEM analysis

The characterization of the synthesised copper nanoparticles (CuNPs) was carried out using
Highresolution transmission electron microscopy (HRTEM), Selected area electron diffraction
(SAED), Energydispersive X-ray (EDX) spectroscopy, and Scanning electron microscopy (SEM) to

evaluate their morphology, particle size,and elemental composition.

HRTEM analysis revealed that the synthesized CuNPs were predominantly spherical and
welldispersed (Fig. 6a). The particle size ranged from 4.39 to 14.53 nm, with an average diameter of
10.16 nm. The corresponding particle size distribution histogram (Fig. 6b) demonstrated a relatively

narrow size distribution, indicating the formation of uniformly dispersed nanoparticles.

The crystalline nature of the synthesised CuNPs was further confirmed by the selected area electron
diffraction (SAED) pattern (Fig. 6¢). The SAED image exhibited distinct concentric diffraction rings
composed of bright spots, characteristic ofcrystalline copper nanoparticles. These diffraction rings

corroborate the XRD findings, confirming the high crystallinity of the synthesised CuNPs.
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The elemental composition of the greensynthesised CuNPs was investigated using EDX spectroscopy
(Fig. 7a). The EDX spectrum displayed prominent characteristic peaks for copper at approximately 1,
8, and 9 keV, confirming the successful synthesis of copper nanoparticles. In addition to copper,
carbon and oxygen signals were detected, which can be attributed to the phytochemical constituents of
the plant extract adsorbed on the nanoparticle surface, acting as capping and stabilising agents during

the green synthesis process.

The surface morphology of the synthesised CuNPs was further examined by SEM (Fig. 7b). The SEM
micrograph revealed predominantly spherical nanoparticles with an average particle size of less than
15 nm. The observed morphology and particle size were consistent with the HRTEM analysis and in
good agreement with the crystallite size estimated from histogram, thereby confirming the successful

synthesis of uniformly distributed, crystalline copper nanoparticles with nanoscale dimensions.

Fig. 6 (a) HRTEM image, (b) Particle size distribution and (c) selected area diffraction electron
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Fig. 7 (a) EADX pattern and (b) SEM micrograph of CuNPs.

5.5 TGA analysis
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Thermogravimetric analysis (TGA) was performed to evaluate the thermal stability and mass loss
behaviour of the greensynthesised CuNPs. As illustrated in Fig. 8, the initial weight loss of 9.17%
occurred in the temperature range of 46—187 °C, which is attributed to the removal of physically
adsorbed and surfacebound water molecules. A second major weight loss of 28.69% was observed up
to 565 °C, corresponding to the thermal decomposition and volatilisation of phytochemical
constituents adsorbed on the CuNPs surface. These biomolecules, derived from the plant extract used
during green synthesis, function as reducing, capping, and stabilising agents. Beyond 750 °C, the
TGA curve exhibited negligible weight loss, with the residual mass remaining approximately 60% up
to 1000 °C. This thermal stability indicates the complete decomposition of organic components, while
the remaining residue corresponds to the thermally stable coppercontaining phase, confirming the

high thermal stability of the synthesised CuNPs.
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5.6 Photocatalytic degradation of methylene blue dye

The photocatalytic activity of the synthesised CuNPs was evaluated using methylene blue (MB) dye
under natural sunlight irradiation. For the degradation experiments, 5.0, 10.0, and 15.0 mg of CuNPs
were separately dispersed in 100 mL of a 1.0 X 10~ M aqueous methylene blue solution. The progress
of photocatalytic degradation was monitored using UV—Visible spectroscopy at predetermined time
intervals. A gradual decrease in the characteristic absorption peak intensity of methylene blue was
observed with increasing irradiation time, indicating the effective photocatalytic degradation of the
dye.The timedependent UV—Visible absorption spectra for methylene blue degradation in the
presence of 5.0, 10.0, and 15.0 mg of CuNPs are presented in Fig. 9(a—c), respectively, demonstrating

the photocatalytic efficiency of the synthesised nanoparticles under sunlight irradiation.
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Prior to UV—Visible spectroscopic analysis, all reaction samples were diluted tenfold to ensure

accurate absorbance measurements within the instrument's linear detection range. The characteristic
absorption peak of methylene blue at 665 nm exhibited a marked decrease after 1 h of sunlight
irradiation, confirming the photocatalytic degradation of the dye. The degradation efficiencies
obtained using different concentrations of CuNPs under sunlight are summarized in Table 1. After 1 h
of irradiation, CuNPs loadings of 10.0 and 15.0 mg achieved high degradation efficiencies ranging
from 91-94%. Increasing the catalyst dosage beyond 15.0 mg did not result in a significant
improvement in degradation efficiency. To verify the photocatalytic role of the synthesised CuNPs, a
parallel experiment was conducted under identical conditions in the absence of sunlight. As presented
in Table 1, the degradation of methylene blue was considerably lower, demonstrating that light
irradiation is essential for activating the photocatalytic process. In addition, a control experiment was
performed by exposing the methylene blue solution to sunlight in the absence of CuNPs. Negligible
degradation was observed, confirming that photolysis of the dye under sunlight alone was
insignificant and that the observed degradation was primarily due to the photocatalytic activity of the

synthesised CuNPs.

Fig.9 Degradation of methylene blue dye using (a) 5.0 mg CuNPs (b) 10.0 mg CuNPs (c) 15.0

mg CuNPs.
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Tablel. Degradation of methylene blue dye using different amounts of CuNPs in the presence and

absence of sunlight.

Time Degradation (%)
(min)
5 mg CuNPs 10 mg CuNPs 15 mg CuNPs
Presence Absence Presence Absence Presence Absence

of sunlight  of sunlight of sunlight  of sunlight ofsunlight of sunlight
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5

15

30

45

60

33.35 5.18 48.03 19.07 62.03 32.76
49.89 18.63 65.01 33.42 74.08 41.52
62.42 30.24 78.01 45.57 82.24 49.07
74.01 41.86 85.05 51.83 89.60 54.84
88.04 53.68 91.00 56.11 93.90 58.35
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ABSTRACT

In the current era of 21st century, the main objective of all the countries of the world is to achieve
economic prosperity. Nowadays, all the countries make continuous efforts to achieve economic
development and economic growth. The level of development of any country is measured by the
criteria of economic development and economic growth. And the picture of how and to what extent
that country has developed is clear. Traditionally, a country's development is measured by GDP. GDP
shows the growth and production of the country's economy. But some recent research shows that GDP

only measures economic development. While human happiness, life satisfaction, health factors are not

measured in GDP. In the present research, a comparative study of GDPPer capita and National

Happiness Index has been done.

KEYWORDS: GDP PER CAPITA, NATIONAL HAPPINESS INDEX,SECONDARY DATA

INTRODUCTION

GDP is the main measure of economic strength of any country. GDP shows the total value of all the
goods and services produced within the country. When the GDP of a country increases, the total
income, total employment and social amenities in that country also increase. But in the present time
some research shows that high GDP does not always give high life satisfaction. Life satisfaction is not

only based on GDP. Life satisfaction is also affected by some other factors other than GDP.
REVIEW OF LITERATURE
Dr. Jagodadiya.H. G. andDr. Pandya S.A.(2023)

The above researcher conducted an analytical study with reference to National Happiness Index and

India. The objectives of this study were to introduce the National Happiness Index, to analyze India’s
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progress in it, to assess the performance of different economies of the world and to describe India’s
position in the National Happiness Index compared to other countries. To achieve the above
objectives research work was done on the basis of secondary data. Important parameters like GDP,
National Happiness Index and Population were also considered during this study. The findings of the
study show that India’s progress in the National Happiness Index has not been satisfactory despite the

increase in India’s per capita income compared to other economies.
Gupta Kartik(2023)

The present researcher analyzed the relationship between GDP and happiness index of G20 countries
through the use of data science. Statistical data related to National Happiness Index and GDP of G20
countries from 2013 to 2023 was analyzed by the above researcher. LinearCorrelation was used by the
present researcher to analyze the relationship between National Happiness Index and GDP.
Conducting the present research study the researcher finds the findings that debt correlation and

wealth correlation were observed in some countries.

OBJECTIVE OF THE STUDY

To analyze and compare GDP per capitaand National happiness index.
HYPOTHESIS

Null Hypothesis (H0):There is no significant relationship between the GDP per capitaand National

happiness index.

Alternate Hypothesis (H1) :There is significant relationship between the GDP per capitaand

National happiness index.

RESEARCH METHODOLOGY AND DATA COLLECTION

Category Description of Method

Type of Descriptive

Research

Nature of Data Secondary data

Sources of Data Secondary data Sources
ofDataOfficialwebsitesworldhappiness.report&worldbank

Method of published reports
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Collection

Sample Unit

Selected countriesLowincome, Middleincome andHighincome

Sample Size

Study is done on the basis of data for the period of9 years 2016
to 2024

Tool Used

Achieve the objective, secondary Data is collected and
Presented using MS Excel,Jamovi Software and the statistical

method used is Pearson’s correlation coefficient.

DATA ANALYSIS AND INTERPRETATION

Table No: 1 Table showing the rank of selected countries in National Happiness Index

Rank as per World Happiness Report (Year wise)

Country 2016 2017 2018 2019 2020 2021 2022 2023
name

Finland 5 1 1 | 1 | 1 1
Denmark 2 3 2 2 2 2 2 2
Switzerland 4 5 6 3 3 4 8 9
Norway 1 2 3 5 6 8 7 7
Canada 7 7 9 11 14 15 13 15
United States 14 18 19 18 19 16 15 23
China 79 86 93 94 84 72 64 60
India 122 133 140 144 139 136 126 126
Germany 16 15 17 17 13 14 16 24
Italy 48 47 36 30 28 31 33 41

*https://worldhappiness.report/data/
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INTERPRETATION

It is known by studying the above tableFinland has been the happiest country in the world from 2017
to 2024, after coming in 5th place in 2016. Denmark has maintained a stable rate from 2016 to 2024
by consistently being in the second or third place.Switzerland and Norway ranked well in the early
years, but the ranking of both the countries has been seen to decrease with time.Canada and the
United States have seen a steady decline in the rankings from 2016 to 2024. Canada has fallen from
7™ to 18™ and the United States has fallen from 14" to 24™. China Until 2019, China’s rank dropped to
94 but has improved since then. India fell from 122™ rank in 2016 to 144™ rank in 2019. However,
after 2020 there has been a steady improvement in India’s ranking and in 2024 it reached the 118"

position. Both Germany and Italy show moderate improvement and fluctuations during most years

Score as per World Happiness Report (Year wise)
Count 20 2017 2018 2019 2020 2021
ry 16
name
Finlan 7.4 7.632 7.769 7.809 7.842 7.821
d 69
Denm 5.7 7.555 7.600 7.646 7.620 7.636
ark 22
Switze 7.4 7.487 7.480 7.560 7.571 7.512
rland 94
Norwa 7.5 7.594 7.554 7.488 7.392 7.365
y 37
Canad 7.3 7.328 7.278 7.232 7.103 7.025
a 16
United 6.9 6.886 6.892 6.940 6.951 6.977
States 93
SEPTEMBER{2026 52 5246 108 5.191 VOLUMEL15, ISSUE359 5.585
73
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15
Germa 6.9 6.965 6.985 7.076 7.155 7.034
ny 51
Italy 59 6.000 6.223 6.387 6.483 6.467
64
*https://worldhappiness.report/data/
Table No: 2 Table showing the National Happiness Index scores of various selected countries
INTERPRETATION
Figures from the World Happiness Report (2016-2024) show that Finland remains in first place with
consistently high scores (from 7.46 to 7.84), while countries such as Canada, Switzerland, Norway
and the US have seen a slow decline in their scores over the years. On the other hand, China has made
significant progress, steadily improving its score from 2016 (5.273) to 2024 (5.921). Looking at
India's position, it fell from a score of 4.315 in 2016 to a low of 3.573 in 2019, with a slow
improvement thereafter to 4.389 in 2024; But despite this, India's score is still the lowest among all
the given countries.
Table No : 3 Table showing GDP per capita in selected different countries
GDP PER CAPITA (CURRENT US$ ) YEARS WISE
try 2016 2017 2018 2019 2020 2021 2022 2023
d 43451 46085 49654 48358 48828 53099 50440 52834
ark 54500 57521 61324 59404 60985 69340 67781 68043
erland 82153 82254 85217 84121 85897 93664 94394 100623
ay 70867 76131 82792 76430 68340 93072 109269 87497
la 42314 45129 46539 46352 43537 52886 56256 54220
d 57638 59635 62499 64746 63515 70205 76657 81032
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8979 10085 10342 10627 12887 12970 12951
1950 1966 2041 1907 2239 2347 2530
any 42948 45553 48916 47656 47394 52349 50506 54776
31391 32844 34904 33812 32091 36852 35653 39277
s://data.worldbank.org
INTERPRETATION

The figures show that Switzerland has the highest GDP per capita with $103,998 in 2024, up from
$82,153 in 2016, followed by Norway ($86,785), the United States ($84,534) and Denmark
($71,026). All developed countries like Germany, Finland, Canada and Italy have seen a steady
upward trend in their GDP per capita over the years. On the other hand, among developing countries,
China's GDP per capita increased from $8,254 in 2016 to $13,303 in 2024, while India's GDP per
capita increased from $1,707 to $2,694. Although India has shown steady growth over time, India's

per capita GDP level is still the lowest among all the given countries.
Pearson’s correlation coefficient

Correlation is a relationship between two variables that shows how a change in one variable causes a

change in the other. This relationship is usually measured by Pearson’s correlation coefficient r,

which has a value between -1 and +1.
Types of Correlation

(I)Positive correlation coefficient (0 <r < 1)
(2)Negative correlation (-1 <r < 0)

(3)Zero Correlation (r = 0)

(4)Perfect Positive Correlation (r =+1)

(5) Absolute negative correlation coefficient (r =-1)
(6)

A variety of correlation coefficients are available to measure correlation. In this research paper
Pearson’s Coefficient of Correlation has been used to find the correlation between GDP and

Happiness Index.
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Countr Round Oft
y Coefficient (r) ()

Finland 0.7031134217 0.703 0.035

r = [Z(X—X)(Y—Y)]/\/[E(X—X)ZXE(Y—Y)z]
r = Pearson’s correlation coefficient

Xi = values of the x-variable in a sample
X = mean of the values of the x-variable
Yi = values of the y-variable in a sample
Y = mean of the values of the y-variable

Applying the above formula, the Pearson’s Coefficients
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Denmark 0.0877406263 0.087 0.822

Switzerland -0.8967836069 -0.896 0.001

Norway -0.5759074238 -0.575 0.104

Canada -0.8567465354 -0.856 0.003

United States -0.7930696748 -0.793 0.011

China 0.8636810472 0.863 0.003

India 0.1907146009 0.190 0.623

Germany -0.6324297613 -0.632 0.066

Italy 0.4809888382 0.480 0.191
INTERPRETATION

The present research study analyzed the relationship between GDP per capita and National Happiness
Index for 10 selected countries annually (2016 to 2024). As per the calculation of Carl Pearson's
correlation coefficient (1), significant differences in the relationship are found across countries. Some
countries such as China and Finland have a strong positive relationship between GDP per capita and
National Happiness Index. Indicating that an increase in income leads to an increase in well-being. On
the other hand, a negative correlation has been observed in countries like Switzerland, Canada, United
States, Germany and Norway. Which shows that an increase in income does not necessarily increase

well-being.

Hence, based on the above discussion, it is concluded that GDP per capita is the most important factor
for economic well-being. But not the only determinant. Other factors such as life satisfaction,

happiness, health, equality and social relationships also affect the National Happiness Index.
HYPOTHESIS TESTING

» Since half of the sampled countries show no statistically significant relationship (g = 0.05), the
Null Hypothesis (Hy) is accepted for the overall global context, concluding that there is no

uniform relationship between GDP Per Capita and National Happiness Index.

LIMITATION OF THE STUDY

(1)Only selected countries have been studied in the present research.
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(2)In the present research only statistical data from the year 2016 to 2024 has been studied.

(3)Only secondary data has been used in the present research.

(4) In the present research only GDP per capita and National Happiness Index have been studied.
And its relation is explained. There may be other factors affecting GDP per capita and

National Happiness Index.
CONCLUSION

A comparative study of GDP and National Happiness Index in the context of selected countries in the
present research shows that an increase in GDP per capita leads to an increase in the happiness index
in some countries and a decrease in others.. Therefore, based on the above study, it is concluded that
the only determining factor of the National Happiness Index is not GDP but there are other

determining factors as well.
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Abstract

Kazuo Ishiguro’s The Buried Giant interrogates the complex relationship between power, historical
consciousness, and collective identity through a narrative that destabilizes conventional distinctions
between history, memory, and fiction. Set within a post-Arthurian landscape marked by ethnic
conflict and unresolved violence, the novel examines how the suppression of the past can become a
mechanism for maintaining social and political order. This paper explores the representation of power
and history in The Buried Giant from a postmodern perspective, with particular attention to the
instability of historical truth, the politics of remembrance and forgetting, and the construction of
collective identity. Ishiguro challenges the notion of history as an objective and unified narrative by
presenting the past as fragmented, contested, and subject to ideological manipulation. The novel’s
mythical elements and narrative ambiguities further complicate the relationship between historical
reality and fictional reconstruction. The figure of the buried giant functions symbolically as a
representation of suppressed violence and unresolved historical trauma, while the characters’ differing
responses to the concealed past reveal the ethical and political consequences of historical suppression.
The paper argues that Ishiguro employs postmodern narrative strategies to question who has the
authority to preserve, conceal, or reconstruct the past. Ultimately, The Buried Giant presents history
as a contested field of power in which the management of the past significantly influences social

relations, political stability, and the possibility of reconciliation.
Keywords

Kazuo Ishiguro; The Buried Giant; Postmodernism; Power Relations; Historical Consciousness;

Collective Identity; Historical Truth; Suppressed History; Political Authority;Reconciliation

Introduction
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Kazuo Ishiguro is widely recognized as a contemporary novelist whose fiction explores questions of
identity, history, human relationships, and the ways individuals understand their past. His novels
frequently challenge straightforward interpretations of reality by presenting characters whose
experiences are shaped by uncertainty, incomplete knowledge, and conflicting versions of events.
Rather than treating the past as a stable record, Ishiguro often examines how historical narratives are
formed and how their interpretation can influence individuals and communities. His fiction therefore
provides significant possibilities for a postmodern literary reading, particularly in relation to the
instability of truth, fragmented narratives, and the relationship between power and historical

representation.

The Buried Giant moves between history, myth, and fantasy to portray a post-Arthurian Britain in
which different communities live with the consequences of earlier violence. It was published in
2015.The novel follows Axl and Beatrice, an elderly couple travelling through an uncertain landscape
while gradually encountering signs of a concealed and troubled past. Their journey brings them into
contact with figures associated with different aspects of the society’s history, including the warrior
Wistan, the knight Sir Gawain, and the dragon . Through these characters and their conflicting
perspectives, Ishiguro constructs a world in which the boundaries between historical fact, collective

belief, and mythical representation remain deliberately uncertain.

The novel’s treatment of history is closely connected with questions of power. The political and social
order depicted in The Buried Giant has been sustained partly through the suppression of painful
knowledge about earlier conflicts between Britons and Saxons. The absence of a complete account of
the past does not simply create personal uncertainty; it also affects the relationship between
communities. The novel consequently raises an important question: who has the authority to
determine which version of history is remembered, concealed, or accepted as truth? By presenting
historical knowledge as incomplete and contested, Ishiguro draws attention to the connection between

historical representation and structures of power.

“The stranger thought that it might be God himself had forgotten much from our pasts, events

far distant, events of the same day.”(Ishiguro 64)

A postmodern approach is particularly relevant to this aspect of the novel because postmodern literary
theory questions the assumption that history can always provide a single, objective, and
comprehensive account of the past. Thinkers such as Jean-Francois Lyotard have associated
postmodernism with skepticism toward totalizing explanations, while Michel Foucault has examined
the relationship between knowledge and power and the ways discourse participates in determining
what is accepted as truth. These theoretical perspectives provide a useful framework for examining

Ishiguro’s treatment of history. In The Buried Giant, historical knowledge is neither complete nor
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politically neutral; it emerges through competing perspectives, silences, cultural divisions, and acts of

suppression.

The novel also complicates the conventional distinction between history and fiction. Ishiguro
combines recognizable elements of post-Arthurian history with mythological figures and fantastical
events. This blending prevents the reader from approaching the narrative as a conventional historical
reconstruction. Instead, the fictional world encourages an examination of how societies construct
narratives about their origins, conflicts, and collective identities. The dragon, the mist, and the buried
giant can therefore be considered not merely as elements of fantasy but also as symbolic devices

through which the novel investigates the consequences of concealed violence and unresolved history.

Power in The Buried Giant is consequently not limited to political authority or physical domination. It
also operates through knowledge, silence, cultural narratives, and the control of historical
consciousness. The novel demonstrates that determining what a community knows about its past can
influence its present relationships and its understanding of responsibility. At the same time, Ishiguro
does not present the recovery of historical truth as an uncomplicated solution. Remembering past
violence may create the possibility of justice, but it may also reopen hostility between communities.
The tension between peace and historical responsibility forms one of the central ethical problems of

the novel.

This paper therefore examines how The Buried Giant represents the relationship between power and
history within a postmodern framework. It focuses on the instability of historical truth, the
suppression of collective violence, the relationship between knowledge and authority, and the
construction of communal identity. It also considers how Ishiguro’s use of fantasy, historical
ambiguity, and multiple perspectives challenges the idea of a single authoritative version of the past.
The study argues that the novel presents history as a contested domain in which power operates
through both the production of knowledge and the suppression of knowledge. Through its ambiguous
treatment of the past, The Buried Giant invites readers to consider the ethical difficulties involved in
confronting historical violence and the complex relationship between peace, truth, responsibility, and

reconciliation.
Historical Power and the Construction of Truth

In The Buried Giant, Kazuo Ishiguro problematizes the conventional understanding of history as an
objective and coherent account of past events. The novel constructs a social world in which
knowledge of earlier conflicts is incomplete, disputed, and subject to competing interpretations. From
a postmodern perspective, this instability is significant because it draws attention to the processes

through which historical truth is produced and legitimized. Ishiguro’s narrative suggests that history
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does not acquire authority solely from the events it records; its authority is also shaped by the

individuals, institutions, and communities that determine how those events are represented.

The relationship between historical knowledge and power becomes particularly visible in the novel’s
representation of relations between the Britons and Saxons. Their apparently peaceful coexistence is

founded upon an obscured history of conflict.
Power collective identity and reconciliation

This paper argues that Kazuo Ishiguro’s The Buried Giant presents the control of historical truth as a
significant form of social and political power. Rather than depicting history as a fixed record of past
events, Ishiguro represents it as a contested narrative shaped by suppression, competing perspectives,
and communal interests. The novel suggests that when a society controls or conceals its violent past, it
also influences how communities understand themselves and one another. Consequently, collective
identity becomes dependent upon selective versions of history, while reconciliation remains fragile
because it is built upon an unresolved tension between social peace and historical responsibility.
Through the conflict between Britons and Saxons, the characters’ contrasting responses to the past,
and the novel’s use of myth and fantasy, Ishiguro exposes the difficulty of separating historical truth
from structures of power. From a postmodern perspective, The Buried Giant ultimately challenges the
authority of a single historical narrative and demonstrates that reconciliation cannot be understood
simply as the restoration of peace; it involves a difficult negotiation between truth, identity, justice,
and the consequences of confronting a contested past. Shared and comprehensive account of this
violence allows the existing social arrangement to continue without sustained confrontation with its
origins. Ishiguro thereby presents historical silence as socially consequential. What a community does
not knowor is prevented from knowingcan influence its understanding of identity, responsibility, and

relations with other communities.

“There an arm, there a leg, but just bones now. An old burial ground. And so it may be. I dare

say, sir, our whole country is this way.”(Ishiguro 171)

The mist that covers the land is central to this representation. Although it operates within the novel as
a supernatural phenomenon, it can also be read as a narrative representation of restricted historical
consciousness. It separates the present from a fully accessible account of the past and makes certainty
difficult to achieve. More importantly, the mist has consequences beyond individual experience: it
affects how communities understand their relationship to previous violence. Ishiguro thus transforms
a fantastical device into a means of examining the political implications of limited historical

knowledge.
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The novel also refuses to establish a single authoritative interpretation of past events. Characters
approach history from different social, cultural, and ethical positions, and these positions influence
their understanding of justice and responsibility. Wistan’s perspective is particularly important
because his relationship to the Saxon community leads him to challenge the established silence
surrounding earlier violence. His determination to confront the concealed past demonstrates that
historical knowledge can become a means of challenging existing power structures. At the same time,
his position illustrates the difficulty of separating the search for justice from the possibility of renewed

conflict.

The novel’s use of the buried giant further strengthens this understanding. The image of something
concealed beneath the surface suggests that suppressed historical realities can remain active even
when they are excluded from public consciousness. The buried does not necessarily mean the
disappeared. By transforming this idea into a central metaphor, Ishiguro establishes a connection
between historical concealment and its continuing effects upon the present. The past may be

politically contained, but its consequences remain capable of resurfacing.

From this perspective, power in The Buried Giant operates not only through direct political authority
or physical force but also through the management of knowledge. The capacity to determine what is
remembered, concealed, narrated, or accepted as legitimate history becomes an important form of
social power. Ishiguro consequently shifts the discussion of power from visible domination to the less

apparent processes through which historical meanings are established.

The novel therefore challenges the assumption that historical truth is singular, stable, and politically
neutral. Its postmodern narrative structure reveals history as a contested field shaped by perspective,
cultural interests, and relations of authority. The Buried Giant does not simply ask what happened in
the past; it also asks who has the authority to define what happened and what consequences follow
from that definition. In this respect, Ishiguro’s novel demonstrates that the construction of historical
truth is closely connected with power, communal identity, political stability, and the ethical question

of how societies confront their unresolved pasts.

Conclusion

Kazuo Ishiguro’s The Buried Giant ultimately demonstrates that the control of historical truth
constitutes a significant form of social and political power. The novel’s representation of the
concealed conflict between Britons and Saxons reveals that history is not merely a record of
completed events but a contested field through which communities construct their identities

and regulate their relationships with one another. By withholding a single authoritative
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account of the past, Ishiguro exposes the ways in which historical narratives can be shaped,

suppressed, and transmitted according to particular communal and political interests.

This relationship between historical power and collective identity is central to the novel’s
treatment of reconciliation. The apparent peace between the communities is revealed as
fragile because it rests upon an unresolved relationship with the past. The suppression of
historical violence may contribute to social stability, but it also leaves questions of
responsibility and justice unsettled. Through characters such as Wistan, Gawain, AxIl, and
Beatrice, Ishiguro presents different responses to this tension and demonstrates that
confronting the past can have consequences that extend beyond the recovery of historical

knowledge itself.

The postmodern dimensions of the novel become particularly evident in its rejection of a
singular and stable version of history. Ishiguro’s use of narrative ambiguity, myth, fantasy,
and competing perspectives challenges the assumption that historical truth can be completely
recovered or objectively represented. Consequently, the novel shifts attention from the simple
question of whathappened to the more critical question of who has the authority to
determine what happened. This shift reinforces the central argument of this study: the

construction and control of historical truth are themselves forms of power.

Thus, The Buried Giant establishes a significant connection between historical power,
collective identity, and reconciliation. The control of the past shapes how communities
perceive themselves and others, while the recovery of suppressed histories can
simultaneously create possibilities for justice and threaten established forms of peace.
Ishiguro does not resolve this tension by privileging either remembrance or silence. Instead,
he presents reconciliation as a fragile and continuing negotiation between historical
responsibility and social coexistence. In this sense, the novel’s greatest significance lies in its
recognition that the struggle over history is also a struggle over identity, authority, and the

possibility of living together after violence.
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Abstract

Universities increasingly rely on information and communication technology (ICT) to
manage academic administration, campus infrastructure, energy consumption, water use,
transportation, and institutional reporting. However, sustainability-related information is
frequently distributed across independent operational systems, limiting the ability of
university administrators to make coordinated, evidence-based decisions. Artificial
intelligence (AI), machine learning, Internet of Things (IoT) technologies, and data analytics
offer opportunities to improve resource efficiency and strengthen environmental governance.
Nevertheless, their integration into a unified university information system requires attention
to interoperability, data quality, explainability, privacy, and the environmental costs of digital
infrastructure.

This paper proposes an Al-based Sustainable University Information System (AI-SUIS), a
conceptual and technical framework designed to integrate campus resource monitoring,
predictive analytics, optimization, and sustainability governance. The framework comprises
five functional layers: data acquisition, interoperability and integration, Al-driven analytics,
sustainability decision support, and governance and performance evaluation. It considers
electricity consumption, water utilization, waste management, transportation, digital
administration, and carbon emissions as interconnected sustainability domains. A design
science research methodology is proposed to guide system development and empirical
validation. Performance will be assessed using forecasting error, resource consumption per
campus user, operational cost, carbon intensity, workflow efficiency, and governance
indicators. Baseline comparisons and controlled pilot evaluations will be used to determine
whether the proposed system produces measurable improvements. Unlike an isolated smart-
campus application, the proposed framework emphasizes auditable sustainability indicators,
integration with existing university information systems, and responsible use of Al. The
paper provides a research architecture and evaluation protocol for developing and testing
sustainable digital governance in higher education institutions.

Keywords: Artificial intelligence; sustainable university information system; green campus;
university governance; resource optimization, machine learning; smart campus; energy
management; sustainability analytics.

1. Introduction
Higher education institutions have responsibilities extending beyond teaching and research to
include environmental stewardship, efficient resource utilization, institutional accountability,

and sustainable campus development. University campuses consume electricity and water,
generate waste, operate transportation services, and maintain extensive digital and physical
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infrastructure. Managing these activities requires coordinated information from multiple
administrative and operational departments.

ICT has transformed university administration through enterprise resource planning (ERP),
student information systems, learning management systems, financial applications, and
digital examination platforms. However, the presence of multiple digital systems does not
automatically produce integrated sustainability management. Resource data may remain
isolated in building management platforms, utility bills, maintenance records, procurement
systems, and manually prepared sustainability reports.

Artificial intelligence offers methods for analyzing these data sources, predicting resource
demand, identifying unusual consumption patterns, and recommending operational
improvements. For example, machine learning can forecast building electricity demand,
anomaly detection can identify unexpected water consumption, and optimization algorithms
can support energy scheduling and waste collection.

Recent studies have examined Al for sustainability in higher education, intelligent campus
technologies, and energy management. These studies establish a growing research foundation
while highlighting challenges involving real-world implementation, long-term impact,
interoperability, and responsible governance [1-4].

This research proposes an integrated information system that connects campus operations
with sustainability indicators and Al-based decision support. The objective is not simply to
digitize existing administrative procedures but to establish a measurable relationship between
digital information, operational decisions, and environmental performance.

1.1 Research problem

The central problem addressed in this study is the limited integration of institutional
information systems with continuous, measurable, and accountable sustainability
management.

The proposed research investigates whether a unified Al-enabled architecture can improve
the quality of sustainability information, support resource optimization, and strengthen
administrative  decision-making  without introducing  disproportionate  financial,
environmental, or privacy costs.

1.2 Research questions

Q 1: How can existing university information systems be integrated to support coordinated
sustainability monitoring and governance?

Q 2: To what extent can Al-based predictive analytics improve the accuracy of campus
resource-demand forecasts compared with conventional baselines?

Q 3: Can Al-assisted resource optimization reduce normalized energy consumption, water
use, operational expenditure, or emissions without compromising essential campus services?
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Q 4: How can explainability, privacy, accountability, and environmental costs of Al be
incorporated into university sustainability governance?

2. Literature Review
2.1 Al for sustainability in higher education

Al for sustainability refers to the use of intelligent technologies to support environmental and
social objectives. Sustainable Al also considers the environmental and ethical consequences
of developing and operating Al systems.

Daniel et al. [1] reviewed these two dimensions in higher education and identified
opportunities in energy management, environmental monitoring, and green-campus
initiatives. Their review also highlights the need for stronger long-term evaluation and
responsible institutional implementation.

For universities, Al can support forecasting, anomaly detection, resource allocation, and
sustainability reporting. Nevertheless, the usefulness of these applications depends on reliable
data, suitable performance indicators, and institutional capacity to implement the resulting
recommendations.

2.2 Smart-campus information systems

Smart campuses combine digital infrastructure, connected devices, analytics, and
administrative applications to improve campus operations. Recent reviews identify IoT, Al,
big-data analytics, and distributed computing as important technologies in smart-campus
development [2, 3].

Despite these developments, connecting independent systems remains difficult because
institutions use different data formats, software platforms, operational procedures, and access
policies. Sustainability governance also requires more than technical connectivity: it needs
defined responsibilities, verified measurements, and consistent reporting procedures.

The proposed research addresses this challenge by placing interoperability and institutional
accountability at the center of the architecture.

2.3 Al-based resource and energy optimization

Energy management is an important application of Al in campus environments. Predictive
models can estimate demand using historical consumption, weather conditions, occupancy
patterns, academic schedules, and building characteristics.

Chou and Nguyen [4] investigated Al-based approaches for long-term energy-consumption
prediction in campus buildings, demonstrating the relevance of combining predictive

modeling and model optimization in this domain.

However, forecasting accuracy does not necessarily translate into resource savings. A useful
system must connect predictions to feasible operational actions and subsequently measure the

SEPTEMBER-2026 123 VOLUME-15, ISSUE-59



[ http://www.shantiejournal.com/ ISSN :2278-4381 ]

resulting changes. It must also distinguish genuine efficiency improvements from changes
caused by weather, occupancy, campus size, or operating schedules.

2.4 Sustainability indicators and digital governance

Institutional sustainability assessment increasingly incorporates environmental indicators,
digital technologies, and governance processes. Patil et al. [5] discuss the relationship
between sustainability indicators, smart-campus technologies, Al, and institutional decision-
making.

For university management, useful indicators include electricity consumption per person,
water consumption per person, waste diversion rate, renewable electricity share, emissions
intensity, and the proportion of sustainability actions completed within their assigned
deadlines.

Such indicators become more useful when connected to operational information systems and
accompanied by clear definitions, data provenance, reporting periods, and accountable
owners.

2.5 Research gap

The literature indicates that AI applications for campus energy management and
sustainability assessment are developing rapidly. Consequently, a new study cannot
reasonably claim that Al-enabled green campuses, integrated sustainability dashboards, or
predictive resource management are entirely unexplored.

Instead, this research identifies a specific design and evaluation problem: how to integrate
heterogeneous university administrative and operational data with resource
optimization, auditable sustainability indicators, and responsible Al governance in a
single evaluable framework.

The proposed contribution will be assessed against existing integrated smart-campus
architectures and sustainability assessment methods. Its novelty will depend on
demonstrating that the combination of these components provides a measurable improvement
in integration, accountability, or resource outcomes compared with suitable alternatives.

3. Research Objectives
The objectives of the study are:

1. To investigate existing university information systems and identify barriers to
integrated sustainability management.

2. To design an Al-based architecture connecting administrative information systems
with campus resource data.

3. To develop and evaluate machine-learning models for selected resource-demand
forecasting tasks.

4. To formulate resource-optimization methods for electricity, water, waste, and related
campus operations.
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5. To establish an auditable sustainability performance framework linking operational
data, institutional responsibilities, and environmental indicators.

6. To evaluate the proposed framework through baseline comparisons and a university-
based pilot study.

7. To assess the technical, financial, environmental, privacy, and governance
implications of implementation.

4. Proposed Al-Based Sustainable University Information System

4.1 System architecture

The proposed AI-SUIS consists of five interconnected layers.

Layer 1: Data acquisition

This layer collects authorized data from electricity meters, water meters, renewable-energy
systems, waste-management records, transportation services, campus occupancy records,

building management systems, and existing university ERP applications.

Data may be acquired through APIs, scheduled imports, IoT gateways, or secure manual
entry where automated monitoring is unavailable.

Layer 2: Interoperability and integration
This layer transforms heterogeneous data into standardized records. It includes data
validation, timestamp normalization, unit conversion, duplicate detection, missing-value

handling, access control, and source identification.

A common data model should distinguish measured values from estimates and preserve the
origin and transformation history of each record.

Layer 3: Al-driven analytics
This layer contains task-specific machine-learning and optimization models.
o Electricity-demand forecasting using regression, gradient boosting, or time-series
models.
o Water-consumption forecasting and anomaly detection.
o Waste-generation estimation based on historical collection and occupancy data.
o Optimization of feasible operating schedules.

e Scenario analysis for renewable-energy deployment and resource allocation.

Model selection should be based on empirical comparisons rather than assuming that the
most complex model is always the best.

Layer 4: Sustainability decision support
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This layer converts model outputs into actionable information for authorized administrators.
It provides dashboards, trend analysis, alerts, forecasts, recommendations, and comparisons
with institutional targets.

Recommendations should include their expected benefit, uncertainty, operational constraints,
and supporting evidence. High-impact actions should require human authorization.

Layer 5: Governance and performance evaluation

This layer defines sustainability indicators, reporting responsibilities, audit trails, data-
retention rules, model-monitoring procedures, and periodic performance reviews.

It also monitors the energy and computational costs of the Al services themselves.
4.2 Architectural workflow

Campus systems and resource meters — data integration and validation — predictive
analytics — constrained resource optimization — administrative decision support — outcome
measurement and reporting.

Feedback from measured outcomes is then used to evaluate model performance and revise
operating policies.

4.3 Functional modules
The proposed prototype will include the following modules:

1. Energy intelligence module: Forecast electricity demand, identify abnormal
consumption, and evaluate operational adjustments.

2. Water intelligence module: Monitor consumption trends and flag unusual usage for
investigation.

3. Waste management module: Analyze waste-generation patterns and support
collection planning.

4. Green administration module: Track digital workflow adoption, paper
consumption, and administrative processing time.

5. Carbon accounting module: Estimate emissions using documented emission factors
and clearly defined system boundaries.

6. Sustainability dashboard: Present performance indicators, historical trends, targets,
and authorized reports.

7. Governance module: Maintain data provenance, recommendation records, action
ownership, and audit history.

These modules are proposed research components, not claims that a functioning prototype
has already been implemented.

5. Research Methodology

5.1 Research design
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The study will follow a design science research approach. This approach is appropriate
because the research aims to develop an information-system artifact and evaluate its
performance in an organizational setting.

The study will proceed through six phases:

Problem identification and stakeholder analysis.
Requirements specification and baseline assessment.
Architecture and prototype development.
Predictive-model development and validation.

Pilot implementation and comparative evaluation.
Analysis, documentation, and dissemination.

AN S

5.2 Study setting and data collection

The empirical study should be conducted at one or more participating universities. The final
manuscript must identify the study institutions, observation period, sampling approach, data
sources, and relevant approvals.

Potential data include:

o Electricity consumption at hourly or daily intervals.

o Water consumption at daily or monthly intervals, depending on meter availability.
o Building area, occupancy, and operating schedules.

o Weather data and relevant calendar variables.

o Waste quantities and collection records.

o Transportation activity where reliable measurements are available.

e Administrative workflow timestamps and paper-use records.

o Applicable utility tariffs and documented emissions factors.

A recommended initial pilot would cover at least one complete academic and seasonal cycle
where data availability permits. The required duration should be determined by data
frequency, seasonal variation, and statistical power considerations.

Only data necessary for the research should be collected. Student and staff personal
information should be excluded unless essential, appropriately authorized, and protected.

5.3 Predictive modeling

Let (X _t) represent the input features observed at time (t), and let (Y_t) denote the resource
consumption to be predicted.

The forecasting model estimates:

[
\hat {Y} /1+h}=f{\theta} (X_t)

]
where (h) is the prediction horizon and (\theta) represents the model parameters.
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Candidate models may include:

o Seasonal-naive forecasting as a baseline.
e Linear regression.

e Random forest regression.

o Gradient-boosted trees.

e A suitable time-series model, if justified by the available data.

Data must be separated chronologically into training, validation, and test periods to prevent
future information from leaking into model development.

Performance will be evaluated using mean absolute error (MAE), root mean squared error
(RMSE), and, where appropriate, mean absolute percentage error (MAPE). MAPE should not
be used uncritically when actual consumption values can be zero or close to zero.

5.4 Resource optimization
Forecasting will be linked to a constrained decision model.

Let (x) represent operational decisions, such as feasible equipment schedules or resource
allocations. The optimization objective can be written as:

[

\min_x J(x)

]

where

[

J(x)=

\lambda 1 C(x)+
\lambda 2 E(x)+
\lambda 3 W)+
\lambda 4 R(x)

]

Here:

e (C(x)) represents operating cost.

o (E(x)) represents electricity consumption or energy-related emissions, according to
the chosen formulation.

e (W(x)) represents water consumption or another explicitly defined resource measure.

e (R(x)) represents operational risk or service disruption.

o (\lambda_I,\ldots,\lambda 4) represent policy weights.

The objective must avoid double-counting environmental impacts. If cost and emissions are

both included, the research should explain the intended trade-offs and conduct sensitivity
analysis.
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Constraints should preserve essential academic operations, health and safety requirements,
equipment limitations, minimum service levels, and applicable environmental regulations.

The optimization output will initially be advisory. Physical control of campus infrastructure
should only be introduced after appropriate safety assessment and authorization.

5.5 Sustainability performance indicators

The following indicators will be considered:

‘Indicator ||Measurement |
‘Energy intensity ||kWh per person or kWh per square metre |
‘Water intensity ||Litres per person per day, where data permit |
Renewable energy

Renewable electricity divided by total electricity consumption

share

‘Waste diversion rate ||Waste diverted from disposal divided by total measured waste |

‘Carbon intensity ||Estimated kg CO2e per person or per square metre |

Forecasting

performance MAE, RMSE, and suitable percentage-based metrics

‘Workﬂow efficiency ||Median processing time for selected administrative processes |

Proportion of required sustainability actions completed and

Governance compliance
documented

Al operational

Electricity or estimated emissions attributable to the Al service
overhead

Indicator definitions, units, boundaries, and reporting intervals must remain consistent
throughout the study.

5.6 Comparative evaluation

The proposed system should be compared with the existing institutional process and suitable
technical baselines.

The evaluation should include:

o Predictive accuracy against baseline forecasting methods.

o Resource intensity before and after the intervention.

e Operational cost and maintenance requirements.

e Administrative processing time and reporting completeness.

o User acceptance and usability.

o Data completeness, system reliability, and interoperability.

o Al computational overhead and associated environmental costs.

A controlled or matched comparison is preferable where feasible. If a before-and-after design
is used, the analysis should account for weather, occupancy, academic calendars, tariff
changes, and other plausible confounders.
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For quantitative outcomes, the study should report effect sizes, uncertainty intervals, and
appropriate statistical tests. Results should be presented even when the system does not
improve on the baseline.

6. Proposed Evaluation Framework
The following hypotheses can be tested empirically:

H1: The integrated system improves sustainability-data completeness and reporting
timeliness relative to the existing institutional process.

H2: At least one selected Al forecasting model achieves lower out-of-sample prediction error
than the designated conventional baseline.

H3: Al-assisted resource optimization reduces normalized resource consumption or operating
cost without violating predefined service constraints.

H4: Governance mechanisms improve the traceability and explainability of sustainability-
related administrative recommendations.

H1 and H4 require operational definitions and appropriate measures, while H2 and H3
require comparative data. The hypotheses should not be treated as confirmed until the
analyses have been completed.

7. Expected Contributions
The proposed study is expected to make four contributions.

Theoretical contribution: A systems-level model linking university information integration,
Al-supported resource decisions, sustainability indicators, and institutional governance.

Technical contribution: A modular architecture designed to integrate existing university
systems with predictive and optimization services without requiring complete replacement of
the current ERP.

Methodological contribution: An evaluation protocol that measures both sustainability
outcomes and the environmental overhead of Al-enabled operations.

Practical contribution: An implementation roadmap for higher education institutions
seeking to move from disconnected green-campus initiatives toward measurable and
auditable sustainability management.

The magnitude and significance of these contributions must be established through
comparison with prior research and empirical evaluation.

8. Ethical, Security, and Implementation Considerations

The system should apply role-based access control, encryption where appropriate, audit
logging, secure API design, data minimization, and documented retention policies.
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Al-generated recommendations should be explainable to relevant administrators. Resource-
saving actions must not compromise classroom comfort, laboratory safety, accessibility, or
essential academic services.

The environmental costs of model training, inference, cloud hosting, data storage, and sensor
deployment should be considered when assessing net sustainability benefits. Low-complexity
models should be preferred when they provide comparable performance with lower
operational costs.

A phased implementation is recommended, beginning with data integration and monitoring,
followed by forecasting, advisory optimization, and carefully governed automation.

9. Limitations and Future Research

The proposed architecture requires validation in actual university environments. Differences
in climate, campus size, infrastructure, metering coverage, organizational procedures, and
financial resources may affect its generalizability.

Incomplete or inconsistent operational data may reduce predictive accuracy. Optimization
benefits may also depend on whether administrators can implement recommendations and
whether the relevant infrastructure is controllable.

Future research should examine multi-university deployments, transferability between
campuses, lifecycle assessment of digital infrastructure, renewable-energy integration, and
longitudinal environmental outcomes. Additional work may investigate privacy-preserving
analytics and federated learning when institutions need to collaborate without exchanging
raw operational data.

10. Conclusion

This paper proposes an Al-based Sustainable University Information System intended to
connect existing university information systems with resource forecasting, operational
optimization, sustainability reporting, and accountable decision-making. The central research
proposition is that the integration of these functions can help universities move beyond
isolated digital applications toward evidence-based green-campus governance.

The proposed framework combines data integration, predictive analytics, constrained
optimization, sustainability indicators, and responsible Al governance. Its value must be
established through a reproducible pilot study comparing the system with existing processes
and appropriate technical baselines.

By evaluating both environmental outcomes and the costs and risks of digital intelligence, the
research aims to provide a practical and scientifically testable approach to sustainable digital

transformation in higher education.
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Abstract

Software cost estimation is a fundamental activity in software engineering because effort,
staffing, schedule and financial planning depend on the quality of early estimates. The
present study examines the role of Artificial Intelligence (Al) as an additional factor in
software development and explores whether Al-enabled development practices should be
considered in software cost and effort estimation. The study uses the Cost Constructive
Model (COCOMO) as the existing estimation framework and proposes the consideration of
an Al-related factor alongside conventional project, product, computer and personnel
attributes. Primary information was collected through a questionnaire from software
professionals/companies in Gujarat, while secondary sources were used to understand
software cost estimation and Al-assisted development. The supplied dataset reports that all
nine surveyed companies were using Al tools, and that the total reported employee
strength increased from 1,113 in 2023-24 to 1,311 in 2024-25. Questionnaire responses
also indicate high reported use of Al for coding support and a strong perception that Al can
reduce coding implementation time. However, the available data do not by themselves
establish that Al reduces total software cost or manpower; therefore, these claims are
treated as hypotheses requiring further validation. The study concludes that Al adoption is
an important contemporary variable for software engineering estimation and proposes an
Al Utilization Factor to be calibrated with larger project-level datasets.

Keywords: Artificial Intelligence; Software Engineering; Software Cost Estimation; COCOMO;
Al Utilization Factor; Effort Estimation; Generative Al; Software Development.

1. Introduction

Software development projects require reliable estimates of effort, duration, staffing and
cost. Traditional estimation approaches use measurable project characteristics such as
software size, development mode, product attributes, computer constraints, personnel
capability and project characteristics. The supplied study is based on the COCOMO approach
and investigates whether Artificial Intelligence has become an additional practical factor
that should be considered when estimating software development effort.

The growth of Al-assisted programming has changed several software engineering activities,
including code generation, code completion, debugging, documentation, refactoring and
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testing. Recent empirical research also indicates that Al coding tools can be useful while still
presenting issues related to correctness, consistency and human oversight. Therefore, Al
should not automatically be treated as a direct replacement for software professionals.
Instead, its measurable effect on productivity, effort, quality and cost should be studied.

The present work focuses on software companies in Gujarat and uses questionnaire-based
observations supplied in the original paper. The purpose is to connect Al adoption with the
established logic of COCOMO and to develop a research-oriented framework for
incorporating Al utilization into software cost estimation.

2. Problem Statement

Conventional software cost estimation models were developed before the widespread use
of generative Al and Al-assisted development tools. Modern development teams may use Al
for requirements support, coding, debugging, testing, documentation and refactoring.
Consequently, the amount of human effort required for a given software size may change
according to the intensity, capability and governance of Al usage.

The central problem addressed by this study is therefore: How can the influence of Artificial
Intelligence on software development effort and cost be represented as an additional factor
in an established software cost estimation framework such as COCOMO?

3. Objectives of the Study
1. To examine the use of Artificial Intelligence tools in software development.

2. To study whether Al-assisted development is perceived to influence coding
implementation time.

3. To compare reported employee strength in software companies between 2023-24 and
2024-25.

4. To examine the relevance of Al as an additional software cost-estimation factor.

5. To propose a conceptual Al Utilization Factor for future calibration with project-level
data.

6. To identify the need for further empirical validation of Al-related productivity and cost
effects.

4. Research Questions

RQ1l: To what extent are software companies using Al tools for software or website
development?

RQ2: Are Al tools perceived as useful for coding implementation?

RQ3: Are Al tools perceived to reduce coding implementation time?
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RQ4: Does the supplied company-level data indicate a reduction in software-professional
strength after Al adoption?

RQ5: Can Al utilization be represented as an additional factor in software cost estimation?
5. Hypotheses

H1: Artificial Intelligence significantly affects software development activities.
H2: Artificial Intelligence is a factor that can affect software cost estimation.

H3: Al-assisted development can reduce effort associated with selected software
development activities.

H4: Al adoption is associated with changes in software-professional staffing strength.

These hypotheses should be tested with project-level observations, actual effort/cost data
and appropriate statistical methods before making causal claims.

6. Existing Cost Constructive Model (COCOMO)

The original study uses the Cost Constructive Model (COCOMO) developed by Barry Boehm.
COCOMO estimates software development effort from software size and project
characteristics. In the supplied paper, size is expressed using KDLOC (thousand delivered
lines of code), and project types are described as Organic, Semi-detached and Embedded.

The basic structure described in the source is: Effort (E) = a x (KDLOC)*b and, after
considering adjustment factors: Adjusted Effort = Initial Effort x Effort Adjustment Factor
(EAF).

The source also identifies cost-driver categories such as Product Attributes, Computer
Attributes, Personnel Attributes and Project Attributes. Ratings are represented through
levels such as Very Low, Low, Nominal, High and Very High. This provides the conceptual
basis for adding a contemporary Al-related factor.

COCOMO Il subsequently extended the original model for newer software processes and
development practices. The COCOMO |l family includes applications composition, early
design and post-architecture submodels and is intended for estimating effort, cost and
schedule.

7. Proposed Artificial Intelligence Factor

The central proposal of this study is to treat Al utilization as an additional estimation
variable rather than assuming that Al automatically decreases total project cost.

A conceptual extension can be represented as:
E_Al=E_COCOMO x Al_F

where: E_COCOMO = effort estimated by the selected COCOMO/COCOMO-II formulation,
Al_F = Al-related adjustment factor, E_Al = Al-adjusted effort estimate.
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For future empirical calibration, Al_F may be derived from measurable variables such as:
¢ Al adoption intensity;
¢ percentage of development tasks supported by Al;
¢ percentage of generated or Al-assisted code;
» developer experience with Al tools;
e verification/review effort;
e Al-assisted testing and debugging;
e rework caused by Al-generated output;
¢ tool cost/licensing;
e security and privacy controls;
* project complexity.
A simple conceptual form is:

Al_F = f(Al adoption, Al task coverage, productivity gain, verification effort, rework, quality
and governance).

The exact coefficients should not be assigned from the present nine-company dataset
because the supplied study does not contain enough project-level observations to estimate
or validate them.

8. Research Methodology

Research Design:- The study follows a questionnaire-based empirical design supported by
secondary information.

Study Area:- Software companies located in different cities of Gujarat, India.

Primary Data:- The source states that questionnaire responses were collected from
software-company developers/professionals regarding Al usage and software development
tasks.

Secondary Data:- Existing literature and the COCOMO software cost-estimation framework
are used as conceptual support.

Instrument:- A structured questionnaire containing questions on Al adoption, usefulness for
coding, accuracy, coding-time reduction, employee strength, Al tools used, type of Al tools,
year of adoption and approximate proportion of development work supported by Al.

Analysis Approach:- The supplied paper mainly presents descriptive counts and
percentages. These results are retained as descriptive evidence. For a stronger future study,
regression analysis, correlation analysis, hypothesis testing and project-level COCOMO
calibration should be added.
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9. Questionnaire Findings

The supplied questionnaire reports the following observations:

e Al use in software development: 7 of 9 responses were reported as Yes (77.77%) and 2
as No (22.22%).

¢ Usefulness for coding implementation: 8 of 9 responses were reported as Yes (88.88%)
and 1as No (11.11%).

¢ Accuracy of Al tools: 7 of 9 responses were reported as Yes (77.77%) and 2 as No
(22.22%).

¢ Reduction in coding implementation time: 9 of 9 responses were reported as Yes
(100%).

The paper also lists Al tools including ChatGPT, Grok, DeepSeek and Gemini. The supplied
percentages for individual tools do not sum to 100%, which suggests that respondents may
have selected more than one tool or that the original percentage calculation requires
clarification. Therefore, these tool-specific percentages should be treated as reported
responses rather than mutually exclusive categories.

10. Employee Strength Analysis

The supplied company table reports total employee strength of 1,113 in 2023-24 and 1,311
in 2024-25, giving a net increase of 198 employees. The source separately reports 222
increases and 22 decreases, but 222 - 22 = 200; therefore, the increase/decrease summary
is internally inconsistent with the reported yearly totals.

For the combined company categories, the supplied paper states: 2023-24: 1,113
employees 2024-25: 1,311 employees Net change: +198 employees.

For large companies, the supplied figures are: 2023-24: 1,076 2024-25: 1,296 Net change:
+220.

For small companies, the source states 32 employees in 2023-24 and 15 in 2024-25, but the
individual company rows listed in the same table sum to 37 and 15 respectively. This
discrepancy should be corrected against the original survey records before publication.

Importantly, the observed increase in employee strength in the combined dataset does not
support the claim that Al reduced manpower. It instead indicates that, within this limited
sample and period, employee strength increased despite Al adoption. This is an important
finding because it challenges the assumption that Al adoption necessarily produces
workforce reduction.

11. Al Adoption by Year
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The supplied data report that all nine listed software companies had adopted Al tools, with
adoption years distributed across 2022, 2023 and 2024. The source summarizes this as 9 out
of 9 companies (100%) using Al.

The adoption-year information establishes prevalence of Al usage in the surveyed
companies, but it does not by itself establish the year in which Al caused a measurable
change in cost, productivity or staffing. A causal analysis would require before-and-after
project metrics and controls for project size, technology, business domain and
organizational growth.

12. Approximate Al Contribution to Development Work

The source lists approximate Al-supported development percentages as 60%, 50%, 20%, 5%,
80%, 20%, 40%, 45% and 10%. These observations suggest substantial variation in Al usage
intensity across the surveyed companies.

The values can be interpreted as an initial indicator of Al utilization intensity. However, the
source does not define precisely how each percentage was measured. Future research
should specify whether the percentage represents lines of code, development tasks,
developer time, commits, tickets, or another unit. A standardized definition is necessary
before the variable can be used in a validated cost-estimation model.

13. Results and Outcomes

Based strictly on the supplied dataset, the following descriptive outcomes are obtained:

1. Al adoption is reported across all nine companies in the adoption-year table. 2. Al tools are
reported as useful for coding implementation by 8 of 9 respondents. 3. All 9 respondents reported
that Al tools reduced coding implementation time. 4. The combined reported employee strength
increased from 1,113 to 1,311, a net increase of 198. 5. Large-company employee strength increased
from 1,076 to 1,296, a net increase of 220. 6. The small-company totals contain an internal
inconsistency that should be resolved using the original records. 7. Al-supported development
percentages vary considerably, indicating that Al utilization intensity differs between organizations.

Overall, the data support the proposition that Al is materially involved in contemporary software
development and may affect selected development activities such as coding time. They do not
establish that Al reduces total software project cost, total effort or manpower. Those relationships
require project-level cost, effort, quality and productivity measurements.

14. Discussion

The findings suggest that Al should be considered a potentially important variable in
contemporary software engineering estimation. The reported reduction in coding
implementation time is particularly relevant because COCOMO estimates effort rather than
simply counting the availability of tools. If Al changes the amount of human effort required

SEPTEMBER-2026 138 VOLUME-15, ISSUE-59



[ http://www.shantiejournal.com/ ISSN :2278-4381 ]

to produce a given amount of software, then an Al-related adjustment may improve
estimation accuracy.

At the same time, Al-assisted development can introduce verification, testing, debugging,
security review and rework requirements. Therefore, an Al factor should not be designed as
a simple discount applied to conventional effort. The net effect should account for both
productivity gains and additional verification or rework effort.

Recent empirical research supports a cautious interpretation: Al tools can assist software
development, but generated code and Al-assisted outputs can have correctness and
consistency limitations. Thus, human review remains relevant when estimating the true
effort required to deliver production-quality software.

15. Proposed Conceptual Model

The proposed model can be described in five stages:
Stage 1 — Conventional Estimation: Estimate baseline effort using COCOMO/COCOMO Il.

Stage 2 — Measure Al Utilization: Record the proportion of tasks supported by Al and the
types of Al activities performed.

Stage 3 — Measure Productivity: Measure coding time, testing time, debugging time, review
time, rework and total effort.

Stage 4 — Calculate Al Adjustment: Use observed project-level evidence to estimate an Al
adjustment factor.

Stage 5 — Validate: Compare Al-adjusted estimates with actual project effort and evaluate
estimation error.

Conceptually:

Project Size + Conventional Cost Drivers + Al Utilization Variables > Al-Adjusted Effort -
Cost/Schedule Estimate.

The model should be calibrated separately for project types and organizational contexts
because Al effectiveness is unlikely to be identical across all software projects.

16. Limitations of the Study

1. The available sample contains only nine company-level observations.

2. The supplied questionnaire data are primarily descriptive.

3. Actual project cost and actual effort are not provided.

4. The Al-supported-work percentage is not operationally defined.

5. The dataset contains internal numerical inconsistencies that require verification.
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6. The study does not provide a calibrated coefficient for the proposed Al factor.
7. The observed employee-strength changes cannot be attributed causally to Al adoption.
8. Results from Gujarat-based companies may not generalize to all software organizations.

17. Future Scope

Future research should collect a substantially larger project-level dataset containing project
size, estimated effort, actual effort, development duration, team size, Al utilization, Al tool
cost, rework, defects, review effort and final project cost. The Al factor can then be
calibrated using regression, machine learning or other validated estimation techniques.
Cross-validation and comparison with standard COCOMO/COCOMO Il estimates should be
performed. Separate models may also be developed for different project domains,
programming languages and Al-assisted activities.

18. Conclusion

The study establishes a useful research direction for updating software cost estimation in
the era of Artificial Intelligence. The supplied survey data show widespread Al adoption
among the listed companies and strong reported usefulness of Al for coding activities. The
data also show an increase rather than a decrease in combined employee strength during
the reported period. Therefore, the evidence does not support a simple conclusion that Al
replaces software professionals.

The major contribution proposed by this work is the conceptual introduction of an Al
Utilization Factor into software effort estimation. Such a factor should represent the net
effect of Al-assisted productivity, verification, rework, quality and governance rather than
assuming that Al always reduces effort. The proposed approach can be empirically
calibrated when larger, project-level datasets become available. Thus, Al should be viewed
as a measurable cost-estimation variable and productivity-enabling technology whose net
impact must be established through systematic empirical analysis.

19. Data Validation Note Before Journal Submission

Before submitting the paper to a journal or conference, the original survey sheets should be
checked for: (a) the small-company 2023-24 total, (b) the reported increase/decrease
totals, (c) the exact denominators used for questionnaire percentages, (d) the meaning of
the Al-supported-work percentage, and (e) actual project-level cost/effort figures. These
checks are important because the present paper is based on the supplied document and
should not introduce unsupported numerical corrections.
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Abstract

Arundhati Roy’s ‘The God of Small Things’ presents a complex portrayal of individuals whose lives
are shaped by gender, caste, family structures, and social conventions. This paper examines how the
novel represents social identity as something influenced not only by personal experience but also by
the unequal structures of Indian society. Through characters such as Ammu, Rahel, Estha, Velutha,
and Baby Kochamma, Roy reveals how patriarchal authority and caste hierarchy regulate
relationships, choices, and individual freedom. Ammu’s experiences illustrate the restrictions placed
on women who challenge conventional expectations, while Velutha’s position as a Paravan exposes
the enduring consequences of caste-based discrimination. The experiences of Rahel and Estha further
demonstrate how children internalize social conflicts and carry their effects into adulthood. The novel
also questions the social rules that determine who may love, belong, and exercise personal agency. By
connecting gender inequality with caste oppression and familial authority, Roy exposes the tension
between individual identity and socially imposed roles. The paper argues that The God of Small
Things challenges established notions of respectability, belonging, and social hierarchy by giving
visibility to marginalized experiences. The study therefore explores how gender and caste intersect in
the construction of identity and how resistance, silence, memory, and exclusion shape the characters’

understanding of themselves and their society.

KeywordsArundhati Roy, The God of Small Things, Gender, Caste, Social Identity, Patriarchy,
Social Inequality, Marginalization, Identity, Indian English Fiction

Introduction

Indian English fiction has frequently explored the relationship between individual lives and the social
structures that influence them. Issues such as caste, gender, class, family, and cultural expectations
continue to shape the experiences of individuals in Indian society. Literature becomes an important
space for examining these structures because it can reveal how social rules affect people differently

according to their position within society. In this context, Arundhati Roy’s The God of Small Things
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offers a significant exploration of social inequality, human relationships, and the conflict between
individual desires and established social conventions. Published in 1997, the novel presents the story
of a family in Kerala while simultaneously exposing wider social divisions that determine the lives of

its characters.

Roy’s narrative focuses on the twins Rahel and Estha and the circumstances surrounding their
childhood, but the novel extends beyond their personal experiences to examine the social
environment in which those experiences occur. The characters live within a society where
family reputation, gender expectations, caste distinctions, and traditional ideas of morality
influence personal relationships. These forces become particularly visible through the
experiences of Ammu and Velutha. Ammu’s position as a divorced woman places her in a
vulnerable position within a patriarchal family structure. Her attempts to exercise personal
freedom are repeatedly constrained by social expectations concerning womanhood, marriage,
sexuality, and motherhood. Her experience demonstrates how gender can influence an

individual's access to dignity, independence, and social acceptance.

Caste constitutes another major dimension of the novel's social world. Velutha, a skilled
carpenter belonging to the Paravan community, experiences discrimination because of his
caste background. His relationship with Ammu crosses boundaries that the surrounding
society considers unacceptable. The consequences of this relationship reveal the powerful
connection between caste hierarchy and social control. Roy demonstrates that caste is not
merely a social classification; it can influence relationships, opportunities, respectability, and
the treatment of individuals. Velutha’s experiences therefore provide an important basis for
understanding how caste-based structures can restrict personal freedom and human

relationships.

Gender and caste in the novel do not operate independently. They intersect with family
authority, class position, and social reputation to produce different forms of privilege and
marginalization. Ammu and Velutha occupy different social positions, yet both encounter
restrictions imposed by established systems of power. Their experiences demonstrate how
individuals who challenge accepted boundaries may face exclusion or punishment. The novel
consequently draws attention to the relationship between private life and public social

structures, showing how seemingly personal choices can acquire serious social consequences.
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The concept of social identity is equally important to an understanding of the novel. The
identities of the characters are influenced by their family relationships, caste locations, gender
roles, economic circumstances, and the judgments of their community. Rahel and Estha, in
particular, experience childhood within an environment marked by social conflict, family
tensions, and traumatic events. Their later lives reveal how memories of childhood and
experiences of exclusion can influence one's sense of self. Through their perspective, Roy
also demonstrates that social identity is not always stable or self-determined; it can be shaped

by the ways in which society recognizes, categorizes, or rejects individuals.

The novel also questions the distinction between socially approved and socially forbidden
relationships. Roy's treatment of love challenges the assumption that personal relationships
exist outside social and political structures. The idea of the “Love Laws” in the novel
signifies the unwritten rules that regulate whom individuals can love, how they may express
that love, and what social consequences may follow when such boundaries are crossed. These
restrictions reveal the extent to which social institutions attempt to control individual desire

and identity.

Thus, ‘The God of Small Things can’ be examined as a literary representation of the
interaction between gender, caste, and social identity. Rather than presenting oppression as a
single, isolated phenomenon, Roy depicts a network of social structures that influence the
lives of her characters. The novel gives particular attention to those whose identities and
choices are constrained by dominant social expectations. This study therefore examines how
Roy represents gender inequality, caste discrimination, and the formation of social identity,
with particular attention to Ammu, Velutha, Rahel, and Estha. It argues that the novel
exposes the tension between individual freedom and socially imposed identities while
questioning the cultural structures that determine belonging, dignity, and human

relationships.

Gender and Patriarchal Power

Gender functions as an important structure of power in Arundhati Roy’s ‘The God of Small Things.’
The novel portrays a social environment in which women’s choices are frequently evaluated
according to established expectations concerning marriage, sexuality, motherhood, and family honour.
Within such a structure, a woman’s individual desires can 9be treated as less important than the

reputation and expectations of the family. Roy explores this unequal distribution of power particularly
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through Ammu, whose experiences reveal the difficulties faced by a woman attempting to exercise

personal agency within a patriarchal society.
“The fate of the wretched man-less woman.” (Roy 44 - 45)

Ammu’s life demonstrates how gender expectations can restrict a woman even within her own family.
Her decision to leave an unhappy marriage does not result in complete freedom. Instead, as a divorced
woman, she occupies an uncertain position within her parental household. Her brother Chacko enjoys
greater social and familial authority despite his own complicated personal relationships. This contrast
exposes the unequal standards applied to men and women. Chacko can exercise privileges that are not
equally available to Ammu, suggesting that gender determines the extent to which an individual is

permitted to make personal choices without facing social condemnation.

Ammu’s relationship with Velutha further exposes the operation of patriarchal power. Her feelings
are not treated simply as a matter of individual choice because her relationship challenges several
established boundaries at once. She is a woman, a divorced mother, and a member of a socially
privileged caste group who becomes involved with a man belonging to a historically oppressed caste.
The relationship therefore threatens the social expectations governing both gender and caste. Ammu’s
desire is transformed into a social transgression because the society around her attempts to regulate

whom she can love and how she should behave.

The novel also illustrates how patriarchal authority operates through everyday attitudes rather than
through formal institutions alone. Family members, social conventions, and ideas of respectability
collectively participate in controlling women’s behaviour. Ammu is repeatedly reminded of her
vulnerable position, while male authority is more readily accepted. Roy thereby demonstrates that
patriarchy is sustained not only by individual men but also by social beliefs that define appropriate
behaviour for women. Such expectations can become internalized within families and reproduced
across generations. Therefore, The God of Small Things presents patriarchy as a system that operates
through family authority, social respectability, gendered expectations, and control over personal
relationships. Ammu’s story is particularly significant because her struggle is not simply a conflict
between one woman and particular individuals; it reflects a broader social structure that grants
different forms of freedom and authority to men and women. Roy’s portrayal of Ammu consequently
draws attention to the tension between female agency and patriarchal control, while also preparing the

ground for a broader examination of how gender intersects with caste and social identity in the novel.
Caste Hierarchy

Caste is an important social issue in Arundhati Roy’s The God of Small Things. Through the

character of Velutha, Roy shows how caste can affect a person’s social position, respect, and

SEPTEMBER-2026 145 VOLUME-15, ISSUE-59



[ http://www.shantiejournal.com/ ISSN :2278-4381 ]

relationships. Velutha is a skilled and hardworking carpenter, but he is treated as inferior because he

belongs to the Paravan community.
“He was a Paravan. He had to know his place.” (Roy 77)

His relationship with Ammu crosses the caste boundaries accepted by society and leads to serious
consequences. The novel shows that caste discrimination is supported by social customs, family
beliefs, and unequal power. Velutha’s experience also shows the difference between a person’s real
identity and the identity society gives to them. In this way, Roy questions the caste system and shows

how it limits personal freedom, equality, and human relationships.

The novel also shows that caste affects the way people understand love and social belonging. Ammu
and Velutha’s relationship is not accepted because it challenges the social rules of their community.
Their different caste positions make their relationship a threat to the existing social order. The
treatment of Velutha shows that social status can become more important than a person’s character or
abilities. Through his suffering, Roy draws attention to the unfairness of a system that judges people
by their birth rather than by their actions and qualities. Thus, caste hierarchy becomes closely

connected with power, social identity, and the freedom to choose one’s relationships.
Social Identity

Social identity is a significant theme in Arundhati Roy’s ‘The God of Small Things The novel
demonstrates how an individual’s identity is shaped by social factors such as caste, gender, family,
class, and cultural expectations. These factors influence both the way individuals perceive themselves
and the way they are perceived by others. Velutha, for instance, is defined by society primarily
through his caste position, despite his skills and personal qualities. Similarly, Ammu’s identity is
influenced by her position as a divorced woman within a patriarchal family. Their experiences reveal

the gap between individual identity and socially assigned identity.

“Mammachi paid Velutha less than she would a Touchable carpenter but more than she would

a Paravan.” (Roy 77)

The novel also highlights the conflict between individual identity and socially imposed identity. The
characters possess personal desires and emotions, but social conventions attempt to control their
choices and relationships. Through this conflict, Roy reveals how social categories can create
exclusion, inequality, and emotional suffering. Thus, The God of Small Things presents social identity
as a complex process shaped by both individual experience and wider structures of power. It also
demonstrates that caste and gender can strongly influence an individual’s opportunities for self-

expression, acceptance, and social belonging.
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Conclusion

Arundhati Roy’s ‘The God of Small Things’ offers a critical examination of the ways in which gender,
caste, and social identity are connected to systems of power. The experiences of Ammu and Velutha
demonstrate that oppression does not operate through a single social structure. Ammu faces
restrictions as a woman within a patriarchal family, while Velutha is marginalized because of his
caste. Their relationship brings these forms of inequality together and shows how social boundaries

become stronger when gender and caste intersect.

The novel also reveals that social identity is not simply a personal choice but is strongly influenced by
family, caste, gender, class, and cultural expectations. Rahel and Estha’s experiences further
demonstrate how social conflict and exclusion can shape an individual’s sense of self long after
childhood. Through these characters, Roy exposes the difference between who people are and how
society defines them. The concept of the “Love Laws” further illustrates how social institutions
attempt to control personal relationships and determine which forms of love and belonging are

considered acceptable.

This study argues that Roy’s central critique lies in the interconnected nature of social oppression:
caste, patriarchy, family authority, and social expectations work together to control individual identity
and freedom. The novel challenges the idea that social hierarchy is natural or unquestionable by
showing its effects on love, dignity, relationships, and personal choice. By placing marginalized
experiences at the centre of the narrative, Roy exposes the human cost of maintaining rigid social
boundaries. Thus, The God of Small Things can be read not only as a story of family and personal
loss but also as a sustained critique of the social structures that determine whose identity is accepted,

whose choices are permitted, and whose voice is heard.
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Abstract

This research paper examines the representation of women, gender inequality, and social
barriers in the selected novels of Preeti Shenoy from a feminist perspective. Her novels
explore the challenges women face in a society shaped by patriarchal values, traditional
expectations, and unequal gender relations. Through her female characters, Shenoy highlights
women's struggles for identity, freedom, education, economic independence, and emotional
fulfilment. The study focuses on how social restrictions influence women's choices,
relationships, and personal development. It also examines women's resistance to conventional
gender roles and their efforts to establish independent identities. Novels such as The Rule
Breakers, A Place Called Home, and It Happens for a Reason provide opportunities to
explore women's experiences of discrimination, family responsibilities, social judgement, and
self-discovery. The paper adopts a qualitative research method, using feminist literary
criticism to analyse female characters, narrative patterns, and representations of patriarchal
power. It argues that Shenoy's fiction presents women's empowerment as a gradual process
involving self-awareness, courage, education, and the ability to question established social
norms. By portraying women's struggles and their efforts to overcome social limitations, her
novels contribute to discussions of gender equality and the changing position of women in
contemporary Indian society. The study concludes that breaking social barriers requires not
only individual determination but also a transformation in the social attitudes and structures
that restrict women's freedom and opportunities.

Keywords

Feminism, Preeti Shenoy, Indian English Literature, Patriarchy, Women's Empowerment, Gender
Inequality, Female Identity, Social Barriers, Female Agency, Feminist Literary Criticism.

Introduction

Literature is an important medium through which social structures, cultural values, and human
experiences are represented and questioned. It reflects the conditions of society while also providing
opportunities to examine established beliefs and practices. Among the various concerns explored in
literature, the position of women in a patriarchal society has received considerable attention.
Women'’s experiences of gender discrimination, social inequality, restricted freedom, and the struggle
for individual identity have become significant subjects in literary studies. Feminist literary criticism
provides a framework for examining these issues by investigating how literature represents women,
constructs gender roles, and challenges unequal power relationships.
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In Indian English literature, the representation of women has developed alongside changing social
conditions and growing discussions of gender equality. Traditional expectations concerning marriage,
motherhood, family honour, domestic responsibilities, and female behaviour have often influenced
women’s opportunities and personal choices. Although education, employment, and social awareness
have created new possibilities for women, many continue to experience pressure to conform to
established gender roles. These contradictions between individual aspirations and social expectations
provide an important context for understanding contemporary Indian women’s writing. Literary
representations of women’s lives therefore offer valuable insights into the relationship between
personal freedom and the social structures that shape female identity.

Preeti Shenoy is a contemporary Indian English novelist whose fiction explores personal
relationships, emotional conflicts, individual aspirations, and the complexities of women’s
experiences. Her narratives frequently examine how social expectations influence women’s decisions
and relationships. Through the experiences of her female characters, Shenoy explores questions of
identity, independence, emotional resilience, and the desire to make personal choices. Her fiction
presents women not merely as individuals affected by social circumstances but also as people who
negotiate, question, and sometimes resist the expectations imposed upon them. These concerns make
her novels relevant to a feminist examination of women’s agency and the challenges associated with
achieving personal freedom.

The title Breaking Social Barriers: A Feminist Reading of Preeti Shenoy’s Novels focuses on the
ways in which women’s lives are shaped by patriarchal attitudes and restrictive social conventions.
Social barriers in this context refer to the cultural beliefs, gender expectations, family pressures, and
unequal power relations that limit women’s opportunities to determine their own lives. Such
restrictions may appear in decisions concerning education, marriage, employment, relationships, and
personal identity. A feminist reading examines how these limitations are represented in literary
narratives and how female characters respond to them. It also considers whether their experiences
challenge conventional ideas about femininity, obedience, sacrifice, and social respectability.

Among Shenoy’s works, The Rule Breakers, A Place Called Home, and It Happens for a Reason
provide different contexts for investigating women’s experiences and personal struggles. The Rule
Breakers offers a relevant starting point for examining women’s aspirations, educational
opportunities, and resistance to traditional expectations. A Place Called Home provides scope for
exploring women’s relationships, family circumstances, and the search for belonging and
independence. Similarly, It Happens for a Reason presents opportunities to study the relationship
between personal adversity, emotional strength, responsibility, and self-discovery. Reading these
novels through a feminist framework can help identify both the differences in women’s experiences
and the recurring social pressures that influence their lives.

Feminist literary criticism is central to this study because it examines the relationship between literary
representation and gendered power structures. It questions the assumptions that associate women
primarily with domestic responsibilities, emotional sacrifice, and dependence on others. It also
considers how female characters develop their own perspectives, make decisions, and negotiate their
positions within families and society. From this perspective, women’s empowerment involves more
than overcoming individual difficulties; it also requires questioning the social attitudes that normalise
gender inequality. Shenoy’s narratives can therefore be examined in terms of how they represent
women’s struggles for recognition, independence, and the freedom to make meaningful choices.
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The present study adopts a qualitative approach based on close textual analysis of selected novels by
Preeti Shenoy. It focuses on characterisation, gender relations, social expectations, female identity,
and the representation of resistance to patriarchal restrictions. The study also considers the extent to
which the experiences of the female characters reflect broader concerns within contemporary Indian
society. Rather than treating every female character’s experience as identical, the analysis recognises
that women’s responses to social pressures may differ according to their personal circumstances,
relationships, and aspirations.

The central argument of this research is that Shenoy’s selected novels provide a literary space for
examining the tensions between traditional social expectations and women’s desire for autonomy. By
portraying female characters who confront personal difficulties and negotiate restrictive social norms,
her fiction encourages a discussion of women’s agency and the changing understanding of female
identity. A feminist reading of these narratives helps explain how literature can expose gender-based
inequalities while presenting the possibilities of individual growth and social transformation. Thus,
the study investigates how Preeti Shenoy’s novels contribute to contemporary Indian English literary
discussions of feminism, women’s empowerment, and the continuing struggle to break social barriers.

Objectives:
The major objectives of the present study are as follows:

To examine the representation of women: To analyse how Preeti Shenoy portrays women’s
experiences, struggles, and aspirations in selected novels.

To investigate patriarchal structures: To explore how traditional gender roles, family expectations,
and social conventions restrict women’s freedom and opportunities.

To analyse female identity and self-discovery: To investigate how women negotiate their identities
while facing social pressure and personal conflicts.

To study marriage and social expectations: To analyse how marriage, family responsibilities, and
socially accepted gender roles influence women’s decisions and relationships.

Theoretical Framework: Feminism

In the present research, feminist theory is applied to Preeti Shenoy’s The Rule Breakers, A Place
Called Home, and It Happens for a Reason. These novels provide a basis for investigating women’s
identities, personal aspirations, family responsibilities, and responses to social expectations. The Rule
Breakers can be examined in relation to women’s ambitions, patriarchal authority, and the conflict
between individual choice and conventional gender roles. A Place Called Home offers opportunities
to explore female identity, social circumstances, and women’s efforts to negotiate the restrictions
surrounding their lives. Similarly, It Happens for a Reason provides scope for analysing single
motherhood, social judgement, personal responsibility, and emotional resilience.

Thus, feminism provides an appropriate critical framework for understanding the relationship between
gender inequality and women’s search for freedom in Preeti Shenoy’s fiction. The central concern of
this study is that breaking social barriers involves both women’s efforts to assert their individuality
and the need to question the patriarchal beliefs that sustain unequal gender relations. By examining
these issues, the research seeks to demonstrate how Shenoy’s novels contribute to literary discussions
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of female identity, personal agency, social expectations, and women’s empowerment in contemporary
Indian society.

Patriarchy and Gender Discrimination

In Preeti Shenoy’s The Rule Breakers, patriarchy and gender discrimination can be examined through
the conflict between women’s aspirations and conventional social expectations. The novel provides
scope for analysing how family authority, gender roles, and social attitudes influence women’s
educational and professional ambitions. The female experience becomes particularly significant when
personal goals come into conflict with expectations concerning marriage and a woman’s accepted
position within the family. From a feminist perspective, such conflicts reveal the difficulties women
may encounter when attempting to establish independent identities. Their desire to make personal
choices becomes a challenge to social practices that restrict female autonomy.

Similarly, A Place Called Home offers opportunities to examine the relationship between women’s
experiences, social circumstances, and established power structures. Women’s positions within family
and society may be influenced by economic conditions, family relationships, and prevailing cultural
attitudes. These circumstances can affect their access to opportunities and their ability to exercise
personal freedom. A feminist reading of the novel can therefore investigate how women’s identities
are shaped by their surroundings and how they respond to the restrictions placed upon them. The
analysis should also consider the differences in women’s experiences rather than treating all female
characters as facing identical difficulties.

In It Happens for a Reason, the experience of single motherhood provides a relevant context for
examining gendered social judgement. Women who raise children independently may face criticism
because their circumstances do not conform to conventional expectations of family life. Such
reactions can place an additional emotional burden on women who are already managing personal and
family responsibilities. From a feminist perspective, this situation raises questions about the unequal
standards through which society evaluates women’s relationships, responsibilities, and personal
decisions. The novel can be read as an exploration of the challenges involved in maintaining dignity
and independence while negotiating social expectations.

Across these selected novels, patriarchy and gender discrimination can be studied through the
relationship between individual experiences and broader social attitudes. Women’s struggles are not
limited to direct restrictions; they may also involve emotional pressure, social disapproval, and the
expectation that they should sacrifice their ambitions for the benefit of others. Nevertheless, women
can exercise agency by questioning established beliefs, pursuing their goals, and making decisions
according to their own needs. Such resistance does not necessarily eliminate social inequality, but it
can expose the limitations of traditional gender roles and create possibilities for change.

Thus, a feminist examination of Preeti Shenoy’s fiction provides a way to investigate how patriarchal
expectations influence women’s identities, relationships, and aspirations. The selected novels can be
analysed to understand how women negotiate unequal social conditions and seek greater control over
their lives. This discussion supports the central argument of the present research: breaking social
barriers requires not only individual determination but also a critical reconsideration of the gender-
based assumptions that sustain inequality.
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1. The Rule Breakers

In The Rule Breakers, Preeti Shenoy explores the conflict between women's personal
ambitions and traditional social expectations. Through Veda's experiences, the novel
highlights the influence of patriarchy on women's education, career choices, and personal
freedom. Veda's desire to pursue her dreams challenges conventional gender roles and
demonstrates the importance of independence and self-confidence. From a feminist
perspective, the novel presents women's resistance to restrictive traditions and their struggle
to establish their own identities.

2. A Place Called Home

In A Place Called Home, Preeti Shenoy examines women's identities and struggles within
complex family and social environments. Through Alka's experiences, the novel provides
scope for exploring how family circumstances, social expectations, and economic conditions
influence women's choices. The struggle to overcome these barriers highlights the importance
of dignity, emotional strength, and self-discovery. A feminist reading reveals how women
negotiate social restrictions while seeking independence and a meaningful place in society.

3. It Happens for a Reason

In It Happens for a Reason, Preeti Shenoy explores single motherhood, social judgement, and
women's ability to rebuild their lives. The female protagonist faces challenges associated with
personal responsibility and society's expectations of women. Her experiences highlight the
difficulties women may encounter when their lives do not conform to traditional family
norms. From a feminist perspective, the novel emphasises women's resilience, dignity, and
capacity to face adversity while challenging the social attitudes that restrict their freedom.

Conclusion

The feminist reading of Preeti Shenoy's The Rule Breakers, A Place Called Home, and It
Happens for a Reason highlights the challenges women face in overcoming patriarchal
traditions, gender discrimination, and social expectations. Through the experiences of her
female characters, Shenoy explores women's struggles for independence, identity, dignity,
and personal freedom. The novels demonstrate how family responsibilities, cultural beliefs,
and social judgement can influence women's choices and opportunities. At the same time,
they highlight the importance of courage, self-confidence, and emotional resilience in
confronting restrictive social norms. From a feminist perspective, these works encourage
readers to question traditional gender roles and recognise women's right to make independent
decisions. Ultimately, Shenoy's fiction suggests that breaking social barriers requires both
individual determination and a broader change in society's attitudes towards women. Her
novels contribute to contemporary discussions of gender equality, women's empowerment,
and the continuing struggle for a more inclusive and equitable society.
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o BlslRHs g4 ersin, Aldal 5 4z oydl uulaBil W2 AsAAL S (Treasury) GHUL UHEA
Sldl o7iSa.
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2. § 24 pilel WA (Agricultural & Rural Governance)

o [HuS AL AR UN 9 5 Y AHI AAH Vgl HIA GRlEL WG] vz (e & %
Yedl ddl Hd 4] Ao Aqzql 97"

o Uigdld "l vigdld uHAUR ofloy, ote A UYL AHAIAL 5 cusHsd (BeL (k6L
vl syaoteldl A<l €.

3. A4 v lid[Rs Yra (Defense & Security)

o AlAsidl WAR el M2AL Aelldl ordledled AHAUL WAR Dhel A4 HAG oxiSol. WIURHD [Aeio

galdl AlAsiHL AHAN 24 oldl Usl WA 9.

o Adle uRalRdl Aeun: azaui Wl okal 5 ogaRidl Alasidl ulairdr sEdMeHL dyd

sYAIoLeldl AMAL 26 9.

o [Secumil (£91): ASPAAL &9 UsIRAL [Sealil (Heddd, HEld, 60d, e, HE, 2 «2) dHal s[2R),

Ve 2 Wl Ussy slal sxidal.
¥. AR 2 H{lHin (Cabinet & Espionage)
o A HllollAl uzieall: Hallaal sefld, wimiBs, g2dlz 244 oddl madl 45 ddl €lal srlsSl.

o [-9rduz uwndl (Three-tier Espionage): 2l Uldidl Hxlztl, [Azel Asell 2id dididl oy

Uetldl Yoot i[As1Bil UL dAoyz AnAL HI2 wisoilonedl sl Sl ddl dAL {lHAL oxi.

u. <44 uRuel (Judicial System)

o [vug <t appHlaist wsquR 2id (s 2dld e 2uudl eidut. dlas 5 akler 422

AeMId A0z <Al wlEa wadl sl

o AiUAB2AA UL UK Q™ Adl 5 V2L AR 2AUAL 2AE52B0A HUid 1M s241dL s 9.

<. AUR ¥4 diss@UE (Commerce & Public Welfare)

o AURIUAL YAl ASAHL sUAdL-orAL AURIUAL Hid-dHLdedl »ra sl wd wiz-Galad

Uleleged Uud,

o [zeaiol vt widdldl deun: viH, v, 9e8 vid UHL ARSI waAuMe amd Alds

5A%4 oL, €9
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HELMIRAAL AUAHD (A2 dd dlswia deuvaeid udni) uils adlaz sid asrslt daidad
el dsllsl [Beaupr orldl WAL 8. digdl gl DeguzaMl [ARd WAL AMIAL Geellzd WA He[l
ARE BUIAHA AL 9. ARe YA AN AABA AL UAUA 20 WM i AdHALHs UrAl w

9. vl uzAladl Wl cudlt siael w4 adlaz o Aslaze uz w9,

2ulzuddl sy lla

HELRRA HEL Aldsdl 5 sueddled st a4l d asyslt dizdldsdl (Realpolitik) st s2illd (Kuta
Niti) dl it 22dldsy 9. 2fzudal 4o udni 2udviidl sy U@ (Kanika Niti) wieild izdla
(Qea lla 2 asrelllad adeilzs wzf eald 9. sy lld (Kanika Niti) 2 Hel®RdAL 2uludui
219dl 25 HeAUR 2AsrAlds v gzdlds dAe 9. d UM 4dAR 2 dHeAl Wil 5[0 (sril g2l

Vel WAASAUAL (A0l sdl) 929 246l 28] uz shERd 9.
sls llddl caagiRs Righidl:

1wl edldld Gede: s(Osel Yoo [Ashid S—"4-y wHdl ay 5224 &4 Yel 53 asdl 141"
(The dead can never inspire any fear). 22, 94 d2dl &lEl Sl dl uBl ddl uz e4l slviadl 4
SASHL WIAHE AIEL si2l orl URYRL S12AIHE A A dl 4 wisld "2l sl oAl 9.

2. YA SBEL WHS Uil Hetdl ptuel QA 2 Alsylizdid Aed vl oxidal, AmMBd 2]
SfH HIREIR oldd oflSvl, Uid d ol A Al AMSLAL RUAHE gl avd salsi.

HS U UR AR 52l usdl HHYZ Aldl skl oniSul v g AR 25 ol usdl vzl dls

-

caldal sAIDul.

3. AR Guitl A [Qadl Aldl: wH, e, He i £l GUARL UAA AR 5291 HIZ SISURL GE
il a8 95 9. 0 dlldd wumadar sy (g, Ay, 9, G2 wd swid AUE grid
§Ud Gd.

~ N .

4. oyl sl Rigdid: slBs Aalg 200 9 5 AMBL Uldid 519 woL s 2ARE HUBUE Yz 4

)

-

529 OB, Ui Al s olsl Avd ol ol alsl dedl or3Rald BAMAdL 28 e dell
CERBICERETS

2L s{Bs <llA 21 2uugdd (Apad Dharma) <l 2ieilds 21adiR 9. ol AL ilided Uz oy sz
29l U, AR AL Alds [l 2aRid 28 24 9 vid Asetd 240 52 2 oy udled 43 ol oy

-

9.

dalcis AR i [42448L (Comparative Analysis)
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HelMIRAd 2Aovslt edd, Silzad sdaea vid wsAler [Bawrst v sdd [Asidl Jisuadldl
AsrillAdl (Mot [Med 2041 89, HEIMRAHL 2AHAA Aldsdl vt diss@pel xd 53l sidd

dl, uid 52152l URA AASIRsAIAL 251 s sl 9.

2014 31 dA-AlcHs G, 2 [Qann

) . . WAL
dallcis HSIRURAS, fileeud
s . Asy<l(d
CLECTI) AswEY £ LAl —
Algdl
qa-5lecd o 30
q. edd 24 MR A A-slrga Ao s
R . AL A Al AUAALIZA
WAl B UgHNAL X (Pure
Halg. .
AU, Realpolitik).
a3l 5 -
- Asysle vl - -
N . 2syilldAl R Alasdar 24
2. Aldsdid ) . s (edl -
vildH Grd 9, - . Asrlla Az
tUIE] Alasdl  srdl P
seellld  Hi - Ayl (4259,
.- Guzl 9.
WUEHH 89,
L . . Yl 2514l
26 ol il 24 Bl M2ASH5AL -
N _ - AMAL HIZ &4
N 280l uid 254l 2 - N
3. €31 Gualol - Ve SI RN}
AlHLGrs  Hdn Ao, (Azdlz - .
. - Ny .- GualaL 2i(dad
Hized Ul 99, iz 24 9. 3
. o 2ssul dlzs
- Y (Al At 2dsA, -
Y. ASKAA) J - (2241 Vi
. UM Ulded 2 A4z 2 U3 .
i[au &, - Asdl Al
BUHHIA, (Asxu. ol

HELRIRAML 20y 52 2094 Fldd 1 w@2idl edd i HEAAdlAL dizdqaRadl vedd dd 9. ol

SN

2ifdudd Ao ud @zidl 'w1dlds A (Philosopher King) <l wedld uHAd 52 9, Al siugad
v sy Al WAl azdldsdl 214 Silzedl agiers gedlladl we A 9.

(s 2 %{lg[:lés WPl (Conclusion & Contemporary Relevance)

HELMIRAAL 2Aow5L Fdddl dHA 20414 21 dld Aotd 52 9 5 WiElld MRdul asysla edd s1eld
U5, URHIBILAHS ot ol 2L gd. HEIMIRANL Aifdud, deiud sid suleuddl Hisamel asysly
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Urlldl oid UAiz—2Ud 43 sUHRA Youud 24 20uldords s2isZlii o034 dizdadigl seelllddd

veld Adlusizs [edue 5 .

o YURA A dissel Alldudni ol il adavidl AsHd wuEfas sl dlsadl,

HidABs1R 2 sesizl Ass ) dllasil w2 Hdleds 5 usiasy Ui €.

o <usl fllAaurst: anIvl, A vid orolldl GelszEl ARl egladimi suddl s2azlL dlld 2usy

oL s sl dllAsuzami vizdl oy wzills €.

-~

o NAWRAMS MR AMUAHL e usAladl ol widRs yYra, 41 senn, s Bre vid o

EN

AUl Ui (Water Management) <l 2idl AslAs il & oy wlisyl &z délaz (Public

Administration) <1l Geg2 HI3A 1A YA 9.

o VidRABlM Aol s(s AllA A wtugAd udMi ed Alzddsial sidaBl weidl
(Geopolitics & Diplomacy) Hi ABA UaL v 2Aded 240l [l w2 cuasiRs gRsia
YL UL 9,

~ .

HElMRAAL 2oyl wdzal 2up 9 Aldsdl Rl udl E5R 24 [QAd AldR B, uid alsd i
geellld aorAl Wi [Alsd 2ueddie Asrd Rd otdl asdl gl 20 Aldsdl 204 wlsdd dda-

o HOLMIRAAL Ayl [Fddd 20400 Yl Wby 21 242 oud 9.
et YR

ePandey, Priyanka. Rajadharma in Mahabharata: With Special Reference to Shanti-Parva. New
Delhi: D.K. Printworld, 2018.

eMehta, V. R. Foundations of Indian Political Thought: From Manu to the Present Day. New
Delhi: Manohar Publishers, 1996.

eAltekar, A. S. State and Government in Ancient India. New Delhi: Motilal Banarsidass
Publishers.

eSpellman, John W. Political Theory of Ancient India: A Study of Kingship from the Earliest Times
to c. AD 300. Oxford: Clarendon Press / Oxford University Press.

ehttps://gujarativishwakosh.org/?s=mahabharat+

ehttps://sanskritdocuments.org/
ehttps://sacred-texts.com/hin/m12/index.htm
ehttps://archive.org/details/aproseenglishtrO0duttgoog/page/n5/mode/2up
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2l (el vid [Qeneloini nHiers uRad-: NEP-2020<1 WRNeaHI
Dr.Prakashsinh B. Parmar
Assistant Professor
Department of Sociology

Shri Govind Guru University,Vinzol-Godhra.

o1 Ri% (Abstract):

*UAHL E1A (el d1(4-2020 (NEP-2020)<11 2iudlszil 12 (e aaui (2orzd 2s-didio siq
BUAAISA (AR M AU d 924 9. v s34 COVID-19 Ul uggl tidens [2am (aee
UHALAL 215 20 @12 oAl 24 9. NEP-2020 [2ateimi Hilgdl 2id 2R 2sdidio (ICT), 9-aldal,

ot saluzy, [lorza dalbs Amdl 214 (M2 (280 (Blended Learning)< Uicdig, il [2amid a2

YA, ARAsA i [Adls(egd otelladidl Wi 52 6.

Udd dLAAUAHL 245 [Qapar [Qenelztiqal amilers waqd, siey ugild, daR slue,
[305r2a A18RAL, AHUSYS 26l 2l AR AdL WRAAAL] UHISrA gBsioEl [Geaup s2ami 20 9.
A1 67 BUAUS [UARAL U51AHS WA, 01 5 el YHL U0 wgia, Al @qzilsdl, 2a-t2444dl dst
wd Rlovza Sl [Asiid qetisd saml suef 9. ollow dzs [loyza [Rads, 2sdidiop-dl suuiq
BuaoHdl, UMUSYs 2isddl, Hidls doua, ([Qas-[Gendl a2l Hailed daie vid [Qapdl spadl doeifd
Y5121, Bl [A2QuBL 52AIHE 21 9.

~ =

@A 204 B9 5 NEP-2020-1 uRUeAHE 2l4dlS4 [2am [Qenloting amilors ulkaddd »is
Heeawdl HIEAH i<l 28l 89, onl [3l5rza Hinvsla Azt Hoyold otdlqail 204, [Dasl 214 [englsiia
13<] ALEllM DUUAHL 2UA AL UHISHAL 225 Qe AHLA [2[or2a dsl Guasd sAAAHl 204, dl 2AAdlSd

(20 48, 2025125, UAUHIAAUS i AHISAWAIL o] 25 9.
o}u 90¢l (Keywords):

Al (ase l(4-2020 (NEP-2020), »ldcid (aam, (slorza (aae, wwles ulkadq,
(Qznelll, (lorza azdl, Hiledl 214 b2z 2sddiw (ICT), M (2&w (Blended Learning), G4

(2w,

1. UdlAAL
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4[5 I HUledl 2 2R 2541die (Information and Communication Technology-
ICT)<ll 2a¢ul (Asi [2am &dxni sildsidl wRadd dief 9. dezzdz, 21251, s+ 2id [Afas Rlorea

w@zsiidl GuaoEl (Qaadl o ughfaul diEue 252 240 9. win sild COVID-19 vl
(WAl 2D [Qapidl s Gualol adi [Qapdl adl [z [GAsfia a9, arous agld (2aw <llq-
2020 (NEP-2020) £a12L (2[sr2q (2am, S-alda, azduia saiuzu »id (4 (240 (Blended Learning)<

(A2 Ul DUUAHL 20U 89, 24 (LAl Yoo BEal ARANASA, UAUHIALS 2 25Ul 2UALRA (248
el [Qznellatic lads stid vid 205/ Slaetl A sxledldl 9.

Aulsrasl gRsioel vlidcus [Qap v 2 49 HEAH 2l ud A [densdlatial amilers
A, ddd, dAR Ugld, Ad wrd 5391l Ad s W65 olinl wzadd dlad Heaud dlHd .
A4S (AL a4dL ueael [endloing [2orzd dlazdl, 2a-21014 21 Al5as o715RHE 4512l 4L 69,
Uid, A oy [3[5r2a vtuHIAAL AHGYS 2isdAL el 2541d12 UR A4l [AG1RAL oyaL ddl ugsil um Glew

24l 89, Bl HUAAUARL NEP-20201 i siacis [Qamdl [Gensloini adr 2milers uRad-d
AuIsraRA [Aedun s2ami 2ue 6.

2. lidauS [RaR-l wRaa:

214415 (280 (Online Education) 1 $<222 i< (36524 25-ldionl HiAHe] [2am siudi-dl
v ULd 5291l 2Ad] ugala 9, sxHi [Das s [Qauel @ilas < 215 or 2200 gloyz Sl ox3dl 44l s+23,
HIesld, 2odz, (Al siegrleiol, S-aldo wazsid, Rlerza adail vid sidad Yeuisd sydl sl
sl (2l ulsal wn, 2adl vid 9y Yas otd 9. 20 ugild [Bendlbia dua vid a0l wiel @

A 539Ul d5 DU 69, oyl 51200 G2 [QABH Al dsi Aoy 24 9.

AE14 (gL l[q-20204i 2AidaiS (Qand G2 [Aapdl Heeayrl 92s dzls 2dlsizaml sued ©.

SWAYAM, DIKSHA, MOOCs (Massive Open Online Courses), 42}sid dollzz<l w1 v [3[sx24
Ld2sld AlRl ARATRsA (LA a5 Aus oldlddldl WA 5AHE Ul 89, Blddldd [Qan sqia
(Qznellztini [tlorza slae, 2a-2124244l audl, dellsd 2@ 2id A9 i yHl ucizaldl asimi aail

AL 69, 2AUH 6940, 21 ughld<dl usndl w2 lorzd Sezlzzsur, deazdadl Guaotdl, [@iasidl didli »iq
(Qzneilidl (3ler2a Hiatzdl vield o34l €.

3. uFlu (e 1fq-2020 w14 Rlsyea [

g (2aw l(4-2020 (NEP-2020)4i [lorzat (damd (2am cazaidl siyfaslsed vis
Heedyll Al d2ls 24lsizami v 9, Hildl 2id AR 2541412 (ICT)AL 4HdL GUALAA, 2AAHT vl

[Qapd a4 Ya, APz sid [Beandlslgd odiadidl v seami 2ueil 9. Rlovza [Qan
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(Qzneilatiad dxa 2id 220l WiAlel [AdL 211 52016l ds 1AL 89, syl 51200 (DawRndl usiami disus 4912l

Al 9. llAui 2sdidiopl Gualal HisL (LA siual wrdl WAl 49l, uid [Qandl opadl, deid sied
HEYi5A UZA[AHE HHIZL AlAdLAL A A5 UBL S2AUHT AL 89,

NEP-2020 ¢s® SWAYAM, DIKSHA, MOOCs (Massive Open Online Courses),
National Digital Library, Virtual Labs vt 24«2 (2[6r2et 1@z51id Ulelsd UL 2412 9, 24 WAL
AL [AEnlotia oRiaAdisd A4 WA, AL ALALAL, D-YeAsl 2, 2424242l A5l Guaod ol
9. GuRid, (M2 (Qae (Blended Learning)«l 2A[MaHA siueldl UZuziold q9ivig (sl s 2Aidalsd
(G a2, ddad walud sl W s2Aul 2l 9, oxell [Aangdlzia ag 21435125 Aalbls »4ma woil
25,

AuloraAfly gesindl ez [aam siddl disadlsuml HeAyrl e 2Ud 9, d [
alialfes wAlelzigl Hsd sdld g2l vid W [QzdRidAlL [Qenelzil gl usiag 9. ois, [lorza (2,
2zl 2AULA BGUALHAL, DU[A5 BIUHIAAL 2i [2[6r2a UlAALAL 2ARUA SrAL ULSIRL $oY UL 2[R AHL

9. el Rlovza [Bama wavz A4AHIALS otdlddl HIZ 25Ul AHLd GUasHAl, HIOHIS YA
(51 vt [asi-(Qznelal Wiz ddd il o34l .

4. NEP-2020-1, WRHeaHi 2ldcus [Qam- Gaall:

A (Qae l[4-202041 Yva Gra (aewid a8 qq@ils, Jas vid ARATIsd tdlddldl 6.

2AalSA [ae gl x5 [l ddl audl, erzRAld 2id q50dl Yoyl e s34l ds |a 9.
[3(5rza HIEAHIAL GUALRL 53l ARATIAMR [QaBL 22l 225 Wil UG i [Qapmi wzlds aal amilsrs
§HHLAAL 82 d 2L AllAdl Heeaud S 9. v s2ld A, izl 24 2uls dd oo ol
(Qzneiltia (21zm e a2 ALl <ld sxlediadl WAL 52AUML 20 69

NEP-2020-11 oilsrl Hseaull Gaal [Qzneilatini [s[or2a A1aRAL, 2a-2124244dl auAdl, Asydlcisdl,
(92145 [R5 214 adiwiol slaetidl [Asia s2audl 9. sidaid [Qam sl [Gael>id alsas
AUARUEL, Aol AWMU i (AR AT ea1145HL YAl a0l wizaldl ds 1A ©9. 21 GuRid,

(25t um adl (aae ugalazil 214 [erza AlEdldl 2025125 GUALIL 5Ll U0 HOL &9, syl uReuH
(Gl oparadimi Rl 24 6.

Aulsrasll gRsipeEl 2l (sl Gagl HIst 25Uzl GUALIL AHIRAL Yl HAllEd el
U, AUl DaUBs dsld usy<, WHUers UHIAe, Hidd dEA [A512 244 U 2UHRA AHIsy<] [AHla
s2aldl uBl 9. (Al sraeldl, 2ueHfAcizdl, Aol wed wd Alras gsiae [Asd 4 |z
BUAAISA (AR HseAUdl HIEAH, A5 2dls1A1ul 20 9. 2UH, NEP-20201 YRUEAHT lldaS- (Age

(2 &3 A5l AHAAL i 2RATLAL AL %Ll A32UA Ul 9.
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5. AHisrarRs(l1 gRsioEl siaaus- Qe

Aulsrasll gsimel (e arisml AHIEr51520, Hetldl 98-, dzslddl dsHol vid aMilors
URAdA] HSAU UM 69, 2AAASA (D8l i1 uuRioid WA [tz HIEAH WA o012 €9 i [Datel-]
Adl arulors el Gell 52 8. Hezrdz, 21 GUsU 2d 2d Qvididl Gl [englotia sud
ULt 52Ul A4l ast Holl 9. wlzous (e cliolifas wliziiel Hsd ol a8 2Uus vid Ya o1f 9,

wialSA [Ban [Aaelidl wa-se1qd, sicnfacizdl, Rlerza disrdl vid Hilsdl digandl
EHALAL (A5t 52 89, [Aaueiloil ¢ Wi wgyzdst U sUaRd 2ddl <8l uid [Alaa [erza @z, ©-
AL, ULIAA 220608 el DUAALDA 2AAIA5HL 2411 A2AS St A1 o181 45 69, 24 Ulsal [Aznzdl>uni

Adl [zl [Qa2dles 200 214 4[as gRsion [Asuladmi Heesu od 9,

AW 94, AHIsrARAAL 2B 2l [QapL s2als uesil uel Glew 52 9. [lorza Rads, »ulds

UHLAAL, Dozl Willed Guasadl, AHGrs visadl 2id (Dais-(Aausl azaql Al i a2l sydl
AuUAL (2l APl 2 AHIAAL U 2AR 52 9. 2l AT [ a8 2025125 i HAUHIGAUS

N

o1l AdL HI2 25Ul Unld GuasHdl, [3[or2at AlaRAL 2id AMLers UuHIda WafMsdl viudl ox3dl &,
6. [Qeuellotini Auleys uRad uR vlidaid- (Aewidl ueua:

A5 [Aa0l [Astuel [l 2abs 20 A111ers aaul 4w uRadd ssidl 1oy .
YU Al ool q2ia (Qae gz [Qauslbidl sienu ugald, qud cdzaud vid

-~

glvidldl Aadi wlzadd a9, [Qenelail sa dldidl aldst siend s o 9, [Alhd widalsq

NN

VUPUASHIHL A0S U5 9 2 [A2amzAL Qalbls 2oddidl Guwiol 53l 45 89, vl wRAddl wa-viEiq-l
RLAAL el DALAH[ARALUHL QUL 2L 9.

AlHLors 2ol zRsipel vidalsq (2an dardl 4dl ugaldutl [Asadl 9. [QaElb a2isg
22, Alorlz, UAALSA Uisys2 2 ([2[6r2d Aol 212l (A4 Ul 21 22s(ddl dlsl 112 sx1818 U5 6.

2l AHAl H22 aHdl, dssiAl suadl w14 Afas gsiadl [Bs a9, ol ds, AHAAAL AuSHI

4213, UHUSYS 2isAdl 2 HIAldAs doud sydl Anoll el s2als [Qenellimi sqldl 4o 9, 6o duedl

-

AMLErs [As1ua 243 521 945 9.

NEP-2020 ufxnzai siidaisd (Qan [@enel=ini Bleyza slaei, ddlddl, assdicisdl sid
A2 glwal-dl (Lifelong Learning) ®lidsid Uledled 21U €9, d ([denedlzid 205/ Aeou o1z w2
34l (556 2 A1 SIS, WA 52AUHL HEEZY el €9, 671 5, 2L W[RAdAAL ALM UHISYAL £25 49 Yl

UHlA Zd usia d w2 [lerza Seglezsuzedl [Asi, [@easidl ddn, [lerza wiazdl sid a4l falbs 4sl
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Ylalad sl sifaail 9. 2, siadidq (e [Bandinl amilers ulRaddd 215 Heaaud e odl

-

28 59, 67 [2a0 el UHIoY il [A51AHL dluist AlR1eL 2] 95 9,

7. vl (2201 Qlell:

2ialSA [Qapdl Al Hiel diet 2189 5 d [Qaed qHd 2id 2204l wileiEl Ysd odid 9.
(QzneilzAl Widldl 250 A1 el 2290090 2102, 530 U5 69, ordl 51200 [AABL 44 YAH i dqls ot 9.

(a8 AL @25, S-yzdsl, [ il w14 [lerza sieai Al g @endlsiia opuadiysd

(20 U0l Guast old 89, Wi s34 G2 [QABHE Ao i 2A-214 HIZ BAGIS (2801 oL oy
GuALdll ALlord 224 9.

el (2am (Qensl=ini Rlerza AlaRdl, 25dldimdl Gualldl sandl, UAR Sluet 2d 24-
=LA AL AHALAL (5124 52 9. [A[44 AL 21 2idR1EIA 2T viepzsHl 2R [Qauelxl Alas sid
A1 AL U5 89 Bl Uil (A9 Glapruds st uind 53l 245 9. w1 GuRid AlM1z, 424014 slesied i
2AAALSA A5UUHL UL el dBAL Uldlell Sl iel SIASAHE Add AHIRL 53 U5 69,

Aulsrasl gsioell idalsq [Qae [Qapmi auid dst 93RAd Heeaull A oldl s 9.
£2el 2 AR [Azd1IML 2641 [Qznellziia e opadiasz [Qae yhl udiadidl ds 1a 9. NEP-2020-1

umeanl (slerza [Qapn zaiRl sl disaiélsel, a4z (4 (Lifelong Learning), slae [Asia 244

-

AAUHALS (2801 Wedts | €9, or [Azneilatial Alsdatd dusy AMilsrs [Asiuul Heeawdl ARield suU

9.
8. vl [AaBL wsIal:

2UAALSA [AEBIAL A5 AR GlAL 894D dedl AHALSRUHT 245 UL5IZL UBL oxldlL HOL &9, Al Hi2L
stz [eyza [2ass 9. e (Qenslail wid 212514, 5392422, Bl He22ed2 w29l 20t o134 [3ler2a Akl

-
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