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From the Desk of the Chief Editor
Dear Readers,

Over the last quarter, | have noticed a slow but significant change in the way researchers
at our university carry out their work. More and more, they are drawn to issues that not only
describe a situation but also try to figure out the forces that shape it. The discussions about
research are more and more focused on the impact of new technologies, changing learning
habits, the environment, and societal inequalities on the content and methods of scholarly
inquiry. For example, artificial intelligence is not considered merely a means to cost-saving
efficiency, but rather a phenomenon that needs to be carefully studied in terms of creativity,
authorship, ethics, and cognitive development. Similarly, researchers in education, social
sciences, and humanities are becoming more and more enthusiastic about gaining the
experience of the field, the qualitative aspect, and the collaboration of different disciplines,
which is a sign of their shift from working in isolation towards research that takes into
account the complexity.

Omniscient is still within this bigger setting, constantly defining itself more and more as
a journal that appreciates clarity of purpose, seriousness of intent, and originality that is
based on thoughtful reflection. We are supporting scholars who move beyond the immediate
output and show a sustained engagement with ideas. The journal is becoming more and
more a place where researchers not only see themselves responsible for the correctness of
their results, but also for the moral side of their intellectual process. That move already has
some expectations: that authors have a broad reading, challenge their own assumptions,
revise their work carefully, and consider research as a valuable addition to the common pool
of knowledge and not as a personal achievement. These expectations are not limitations, but
rather invitations to carry on with a work that lasts beyond the time of the deadline and is
still meaningful beyond the publication.

At the same time, | recognise the pressure many scholars feel to publish quickly, often
before their thinking has fully matured. | hope that Omniscient can serve as a reminder that
research gains strength not from urgency, but from patience and depth. The work that leaves
a lasting mark is seldom produced in haste; it is developed through careful reading,
disciplined writing, and the willingness to refine and re-evaluate. When researchers allow
themselves this time, their studies not only meet academic standards, but they also help set
them. As editors and reviewers refine our processes, we aim to support writing that shows
intellectual honesty, methodological coherence, and conceptual clarity, while encouraging
authors to be ambitious in the questions they choose to pursue.

I am grateful for the scholars who continue to place their trust in this journal and for the
reviewers whose principled and thoughtful assessments make that trust worthwhile. As we
look ahead, | encourage all members of our academic community to stay committed to
meaningful inquiry, to approach their work with both curiosity and discipline, and to allow
their research to grow at the pace of understanding rather than the pace of pressure. If
Omniscient can help foster such a culture, it will not only publish research but also strengthen
the spirit that sustains it.

(Prof. K. P. Singh)
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Abstract

Evaluation is a central component in the development and practice of education policy, as well as
the improvement of the student learning outcome. In India two large frameworks called SAFAL
(Structured Assessment to Analyse Learning) and NAS (National Achievement Survey) which
helps to assess competencies of students and learning outcomes at the system level. As part of
the National Education Policy 2020 (NEP 2020), the CBSE initiated the SAFAL that targets
competency-based evaluation in Grades 3, 5, and 8 at the school level. NAS which is now
operational as PARAKH Rashtriya Sarvekshan is an extensive survey executed by NCERT by
means of measuring the overall performance of the education structure both nationally and state
wise. The following paper provides the comparative analysis of SAFAL and NAS in terms of its
goals, approaches, area of focus, and achievements. The analysis identifies the correlation of the
frameworks with the vision of NEP 2020 due to the betterment of the learning outcomes and
shares the implantation concerns. The results show that although SAFAL is used to facilitate
continuous evaluation and differentiated learning enhancements, NAS is used to provide
important evidence needed in the formulation of a policy and the transformation of a school. The
conclusion of the paper can be summarized as the suggestion to balance both of the said
frameworks to augment student learning and educational planning in India.

KEYWORDS: SAFAL, NAS, Competency-Based Assessment, NEP 2020, Educational
Evaluation

1. INTRODUCTION

Assessment is an institution of the process of education, and as a system, it is defined as a
method used to tracking, quantifying and improving student knowledge levels and the overall
work of the educational system as a unit. According to modern day education, assessment is not
just a kind of tool to grade or certify but rather a method based on evidence to enhance

pedagogy, adjusting the curricula to needed abilities, and decision making in terms of policies.
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An effective evaluation frame enables stakeholders such as teachers, policy makers and

curriculum developers to detect areas of learning areas, monitor what is being achieved over time
and how the interventions can address the gaps depending on the need at hand.

Large scale and school-level testing has gained momentum especially in the aftermath of the
National Education Policy (NEP) 2020 which proposes the replacement of the rote learning with
competency based holistic and constant evaluation. Two noticeable efforts that fuse these values
are SAFAL (Structured Assessment for Analyzing Learning) and NAS (National Achievement
Survey). Although both are intended to measure learning outcomes, they have vast difference in
their scope, method, and use of data.

SAFAL, a quasi-shorter version of NEP 2020’s vision, is a competency-based assessment tool set
in Grade 3, and Grade 5 and Grade 8 of schools associated with CBSE. In contrast to high stakes
tests, SAFAL focuses on conceptual advances, application of knowledge, and problem-solving
skills rather than on rote memory. This prescriptive nature is like DNA that provides constant
feedback that educators can use to optimize their teaching campaigns and pivot on learning
deficits as they occur. Safal also pursues the objectives of the NIPUN Bharat mission that aims to
access ensuring the skills of basic literacy and numeracy by Grade 3 by focusing on
Foundational literacy and numeracy (FLN).

Conversely, NAS, administered and assessed by the National Council of Educational Research
and Training (NCERT) has historically been a large-scale, sample-based, summative assessment
in Grade 3, 5, 8 and 10. It does assess learning outcomes nationally, at the state level, in the
district, and at the school-system level. NAS also offers macro-level data of quality, equity and
effectiveness of education to policy formulators hence directing changes in curriculum, capacity-
building in the educational teaching staff and allocation of resources. In comparison with the
SAFAL, which provides school-specific diagnostic information, NAS comes up with systemic
findings that assist in formulating systemic educational approaches.

Remarkably, as per the recommendation of NEP 2020 of developing a National Assessment
Centre, the NAS has now been renamed and made refurbished as PARAKH (Performance
Assessment, Review and Analysis of Knowledge towards Holistic Development) Rashtriya
Sarvekshan (PRS). This revised framework, also carried out in 2024, had objectives of enhancing
coherence, transparency and competency alignment to big-scale assessments in India. The

findings published in 2025 delivered a system-wide picture of learning trends among students



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

and demonstrated geographical differences and strengths and weaknesses of the systems. Such a

transformation constitutes a move to position PARAKH not just as an examination exercise, but
as a hub of measurement around which evidence-based educational policy making in the nation
should take place.

Although SAFAL and PARAKH Rashtriya Sarvekshan augment the general goals of NEP 2020,
both differ in terms of their design philosophies, implementation process and their impacts. A
micro-level of school-based management SAFAL that enhances individual student learning and a
macro-level of monitoring Rashtriya Sarvekshan of PARAKH are the guides that can clarify
national and state-level policy changes informed by national questions. This is because their
complementary importance allows us to develop an equal and integrated assessment ecosystem
that is an initiator of education change.

This paper sets about to make a comparatively critical analysis of SAFAL and PRARKH
Rashtriya Sarvekshan (or previously NAS) and the factors of goals, coverage, approach, focus
areas, and its compatibility with NEP 2020. It also discusses the strengths, the constraints and the
difficulty of implementing each and also offers judgments on how both tools can be integrated
together. We hope that by examining the manner in which these frameworks can act in synergy,
this study can assist educators, administrators and policymakers in the effort to improve the
output of learning and to promote learning reform in India based on evidence-based actions.

2. REVIEW OF RELATED LITERATURE

The related literature review is done in a way that it has a rooted view of the context,
development and implication of SAFAL and PARAKH Rashtriya Sarvekshan in India pertaining
to the educational assessment environment. The themes involve reforms to assessment under
NEP 2020, competency-based evaluation and its importance, large scale assessments in India,
school based formative assessment and its challenges and opportunities of implementation.

2.1 Assessment Reforms under NEP 2020

This paradigm shift in the education system of India has been proposed by the National
Education Policy 2020 that calls on shifting the education system of India towards the idea of
abandoning the rote memorization and shifting towards competency-based, holistic, and
continuous assessment (National Education Policy 2020, 2020). This form of teaching and
assessment uses low stakes, formative assessment rather than high-stakes exam- focused learning

as a strategy to increase both conceptual understanding and learning of knowledge application.
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The formation of the National Assessment Centre - PARAKH under NEP 2020 can be seen as a

standardization and a bench setter to establish quality and compatibility of assessment across the
country. Rao and Gupta (2023) observe that such reforms frame assessments as a part of the
learning process but not at the end of a process to evaluate the learners.

2.2 Competency-Based Evaluation and Its Significance

Competency-based assessments evaluate the competence of a learner in the ability to apply
his/her knowledge, think critically, and solve real life situations. NCERT (2022) states that this
transition is crucial to cultivating 21 st century skills and in fulfilling the targets of Foundational
Literacy and Numeracy (FLN) within the NIPUN Bharat Mission. CBSE (2021) has borrowed
this philosophy by measuring the learning outputs of its students in Grades 3, 5, and 8 in
conceptual understanding, application abilities, and problem-solving skills providing diagnostic
information on which to shape teaching methods.

2.3 Large-Scale Assessments in India

The National Achievement Survey (NAS) which is conducted by NCERT has traditionally
offered macro-level data in terms of learning outcomes among students at subject and region
level (Ministry of Education, 2021). NAS was restructured and renamed as PARAKH Rashtriya
Sarvekshan in 2024 and the results announced in 2025. This new design (revised framework)
gained intensity in the competency alignment, sampling procedures and reporting processes that
would effectively serve as national benchmarking tool. Such information is essential in guiding
education course of action, professional development actions, and provision of education
resources across the board (NCERT, 2022).

2.4 School-Based Formative Assessments

It has been concluded that formative assessment that is part of everyday classroom activities
leads to great results when used adequately. SAFAL is a diagnostic mechanism functioning at the
school level that assists teachers in recognizing gaps in learning and devising specific
interventions (CBSE, 2021). The popular work by Black and Wiliam (1998, as published by
NCERT publications) supports the idea that formative assessment questions have the capability
of offering constructive and timely feedback that can have significant impacts on student

achievements.
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2.5 Challenges and Opportunities in Implementation

Although there is potential, SAFAL and PARAKH also experience the lack of teacher
preparation, inconsistency in assessment meaning, and the infrastructural limitation, particularly
in the rural and under-resourced schools (NCERT, 2022; Rao & Gupta, 2023). Some
stakeholders also have the tendency to consider competency-based results in the traditional
marks-based format, which can hamper its objective. Still, there are chances in the usage of
digital tools, the strengthening of teacher potential through specific training, and the
synchronization of institutional efforts by CBSE, NCERT, SCERTs, and DIETs to be sure of its
uniform and social inclusion (CBSE, 2021; Ministry of Education, 2021).

3. METHODOLOGY

The research design used in this study is qualitative, descriptive, and analytical that attempts the
comparison of the aims, framework, execution, and result of the Structured Assessment for
Analysing Learning (SAFAL) and NATS now transformed into PARAKH Rashtriya Sarvekshan.
The study will use secondary sources of data, wherein various official policy documents have
been used, and these are the National Education Policy (NEP) 2020, the SAFAL Assessment
Framework which was issued by CBSE and the NAS 2021 National Report which was published
by NCERT. Other sources are press releases, updates and reports of the 2024 edition of
PARAKH Rashtriya Sarvekshan and its findings announced in 2025, as well as peer-reviewed
journals articles and policy briefs on large-scale and school-based evaluation in India.

Data were collected through systematic review of governmental actions in the case of
government portals, academic database, and valid scholarly research findings to ascertain
extreme relevance and legitimacy. The thematic analysis approach was considered to analyse the
information obtained with the main deals on the parameters that included purpose, scope,
methodology, focus of assessment, type of assessment and data utilization. Through this
comparative framework, similarities, differences, strengths, and limitations of SAFAL and
PARAKH could be identified, and how they match the objective of NEP 2020 could be found
out. Other issues studied involved the challenges of implementation, trends emerging, and
inherent areas where the two frameworks can be used to supplement one another in improving
the quality of education. The constrained range of this study is the publicly available data and

since the PARAKH Rashtriya Sarvekshan is an initiative recently implemented, conclusions
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about the long-term effects are taken according to the first cycle, that of 2024, and the outcome

of the initiative released in 2025.

4. COMPARATIVE ANALYSIS OF SAFAL AND NAS

The extensive comparison of SAFAL and NAS in consideration of the main parameters which
include the purpose, implementation, scope, methodology, focus, the type of assessment
performed and the way of data used makes sense in terms of the specific functions they play

within the Indian education system.

COMPARATIVE ANALYSIS OF SAFAL AND NAS

Aspect | SAFAL | NAS =) o> ) -~
u p - :_t
Diagnostic Evaluative ’ ‘ Q
Purpose »
Implementation Sohool-hased National
Scope internal Systemic
Methodology Competency Survey
l Focus FLN Subjects
i S
Assessment Formative Summative M)
L f
Use of Instructional Policy [Z H
Data
M4V
Figure 1

4.1. Purpose

In the context of the National Education Policy 2020, the CBSE has launched SAFAL a
competency-based assessment which evaluated conceptual understanding, skill competencies
and critical thinking in the 3rd, 5th and 8th Grades. It is mainly to track school-level learner
improvement and to give the teacher advice on how to perfect teaching methods.

Comparatively, National Achievement Survey (NAS) by NCERT is a large-scale national survey
that is supposed to evaluate the effectiveness of the entire education system in Grades 3rd, 5th,
8th, and 10th. Held every third year at both state and national levels organised by NCERT in

conjunction with state education departments, NAS is summative in approach moving toward the
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sample and it yields macro-level information to the curricular-reform policy and teacher

professional-development decisions.

4.2. Implementation procedures

SAFAL is used at school level. Because of the formative orientation of assessment, it is
conducted once a year at institutions affiliated to CBSE and such institutions exercise discretion
when they decided how the test should be scheduled and administered so that it correlates with
their curriculum goals.

In the case of NAS in comparison, its system of functioning is on 4 levels, national, state,
district, and school thereby covering the state board, CBSE and other educational systems
throughout the states and Union Territories. Also, its summative structure requires the use of a
representative sample, which is achieved by random stratified sampling procedure and
periodically administered.

4.3. The Spectrum of the assessments

SAFAL focuses on CBSE schools and can be utilized as an internal assessment device where
teachers and students can spot deficiencies in learning and perfect their classroom activity.
Compared to that, NAS is more inclusive instead. It is aimed at estimating work of the whole
educational system and not just the work of a particular institution.

4.4. Methodology

SAFAL, which is a competency-based assessment platform, evaluates students based on learning
outcomes, critical thinking skills and application-based skills rather than rote forms of pedagogy.
Its questions in tests are developed to coincide with the National Curriculum Framework (NCF)
and NEP 2020 guidelines.

In NAS, the large-scale survey-based methodology on the other hand uses scientific sampling
stage where students and schools which are considered samples are selected. It later measures the
learners based on pre-determined indicators and reports at the national, state and district level
track trends over time.

4.5. Focus of Assessment

In regard to the area of assessment focus, SAFAL focuses on foundational literacy and numeracy
(FLN) hence contributing to the goal outlined in NEP 2020 by enhancing learning outcomes in
early grades. This will help learners develop conceptual and solving skills as it has been done

with continuous student assessment.



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

In place of this, NAS is administered in core classes- Mathematics, Science, Social Science and

Language across the grade’s levels. The primary purpose is the evaluation of the effectiveness of
the educational system as such, instead of tracking the performance of a person.

4.6. Assessment Type

SAFAL is regarded as being a low-stakes an early formative selection: it is not supposed to be
graded or ranked and rather has diagnostic and intervening aspects. NAS, in turn, is a high-
stakes, summative assessment procedure founded on a survey that provides statistical
information concerning the student learning on a large scale. The individual scores are not
reported, but the combination of data is used in policy and resource allocation.

4.7. Use of Data

The SAFAL-derived data have been used by teachers, school administrators and education
planners to perfect pedagogical approaches, augment curriculum delivery and offer focussed
learning assistance. The general aim of doing this is to improve the performance of individual
learners and the performance of the entire school.

In the case of NAS, government agencies, policy analysts, and researchers are the most likely
consumers of the collected data as they are to analyse education trends in national and state
populations, detect inequality in learning outcomes, and allocate funds appropriately. In such a
manner, the tool can help in the community of policy building, process and capacity building of
educators and in determining curriculum change.

5. ALIGNMENT OF SAFAL AND NAS WITH NEP 2020

The National Education Policy (NEP) 2020 presents the vision of a student-centered
competency-based and holistic education system that does not revolve in memorizing and high
stakes examination. SAFAL and NAS are associated with NEP 2020, in various ways and,
bypass itself, being part of its aims of enhancing the learning outcomes, the reform of assessment

and reforms to policymaking that is based on evidence.
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Alignment of SAFAL and NAS with NEP 2020

ASPECT

Assessment Type

Formative, low-stakes, competency-
based

Summative, sample-based, system-
level

Focus Area

Individual student learning & FLN
(Grades 3, 5, 8)

Macro-level learning outcomes & FLN

NEP Alignment

Continuous, holistic assessment;
student-centric

System-wide progress; policy
feedback

Use of Data

Real-time school-level insights for
pedagogy improvement

State/National data for policy
planning

Skill Focus

Conceptual clarity, critical thinking,
creativity

Subject-wise achievement &
competency mapping

FLN

Supports NIPUN Bharat; promotes FLN,

reduces exam stress

Tracks NEP reforms; supports equity
and learning improvement

Guides teachers for personalized

Helps policymakers evaluate and

Outcome Utility

interventions reform the education system

Figure 2
5.1. Shift to Competency-Based Assessment
SAFAL and the NAS are two other tools that are not interchangeable but complementary to
follow the progress in competency-based education through the National Education policy 2020.
SAFAL is conducted in schools by measuring the ability of learners to apply, reason and solution
real world problems; moreover, it is also concerned with creating foundation literacy and
numeracy (FLN) which are concrete conceptual stems at first level of education. NAS, in its turn,
also represents a snapshot of such competencies used on a national level, by comparing results of
the learning based on a representative sample of students that can provide policymakers with a
rough understanding of the success of the process in which the system is being transformed to be
based on competency-focused practice.
5.2. Emphasis on Formative and Continuous Assessment
The two tools are formative-assessment oriented. Supporting low-stakes schools run by

classroom teachers, the monitored performance of the individual learner would be followed
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through and specific interventions provided, which fits the recommendations of NEP 2020 that

high-stakes board examinations be replaced by more regular and holistic assessments. NAS is
meant to be administered periodically but much like the other is more overtly summative,
although because it tracks national and state level trends provides decision makers with evidence
as to whether the incremental reforms to education are having appreciable results.

5.3. Data-Driven Decision-Making for Education Policy

Regarding data usage, SAFAL provides fine-grained, school-specific data to both teachers and
administrators that will enable them to distinguish and modify their instructional activities based
on live student performance. NAS, in turn, gathers macro-level evidence about literacy and
numeracy and, therefore, influences the strategic choices when it comes to curriculum design,
professional development of teachers, and resources allocations.

5.4. Focus on Foundational Literacy and Numeracy (FLN)

Namely, SAFAL monitors FLN at Grades 3, 5, and 8 and hence can help to pursue the NIPUN
Bharat Mission, an essential part of NEP 2020. By establishing the mastery over fundamental
language and arithmetical abilities, SAFAL helps the learners to receive the precondition to later
intellectual growth throughout their lives. Although working at a larger scale, NAS provides a
comparative data at the state, district and social levels of data, which help to evaluate whether
goals set nationally in literacy and numeracy are achieved.

5.5. Holistic Development and Multidisciplinary Learning

SAFAL is a tool that promotes comprehensive assessment by evaluating the work of students in
areas beyond the area of purely textual knowledge, which is the problem-solving, critical
thinking, and creativity, therefore reaching the goal of the National Education Policy 2020 of
raising all-rounder learners.

NAS, however, despite being subject-centred in the majority of aspects, provides data that is
relevant in developing holistic-education policy as such that schools will implement the directive
in the NEP 2020 of giving multidisciplinary instruction and curtailing curricular overloading.

5.6. Reforming Examination and Assessment Systems

SAFAL supports the suggestion made by NEP 2020 to reduce reliance on final examinations and
to introduce continuous, competency-based assessment with the focus on skill development. The

program aims at reducing the examination stress and idea-based learning also.
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NAS ensures effective monitoring of the implementation of the assessment-reform process,

which ensures that schools are moving out of the rote-based assessment process towards the
competency-based learning in line with NEP 2020.

6. CHALLENGES AND LIMITATIONS OF SAFAL AND NAS

While SAFAL and NAS play crucial roles in India's education system, they also face several
challenges and limitations that impact their effectiveness. These challenges arise from
implementation issues, data interpretation, assessment design, and systemic constraints.

6.1. Implementation Challenges

Regarding relative academic rigour, it is necessary to point out that despite the fact that SAFAL
is currently slated to be applied in all CBSE schools, the nonhomogeneous nature of its
implementation makes the programme vulnerable to different interpretations, thus introducing
fluctuation in the assessment quality. Comparatively, the NAS uses a mass sampling based
approach to derive national benchmarking data but the arising indicators do not necessarily give
precise data about the level of learning of the entire body of students. In addition, the logistical
issue of organizing surveys in different geographic areas, as well as the problem of managing
consistency in surveys, are the major implementation obstacles.

6.2. Teacher Training and Awareness

In terms of pedagogical implication, SAFAL and NAS are ambiguous with regards to the quality
of the teacher preparation and awareness. SAFAL presupposes that educators have skills of
creating and adapting competency-based assessment; however, the lack of professional
development may motivate teachers to switch back to rote-learning patterns, which is contrary to
the objectives of the programme. On the other hand, since the administration of the NAS, a test-
like assessment, is held externally, it is common that the validity of survey results is not
understood by teachers and hence may hinder its use in iterating classroom practice.

6.3. Overemphasis on Data Without Actionable Insights

Excessive can also be found involving the two programmes through the aspect of using data to
improve. Despite the indicators of performance at school level provided by SAFAL, the lack of
systematic measures to transform knowledge gained into data-informed decision-making can
work impedimentally in terms of significant improvement of instructional strategies. In the same
manner, albeit NAS delivers the macro-level knowledge, the subsequent level of detail does not

enable the school administrators to apply it directly in the classroom curriculum. The delays that
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are observed in the action of the policy, compared to the time that it took to collect the data can

also be a problem in translating the results of the surveys into action.

6.4. Assessment Design and Learning Context

Last but not least, the two frameworks are characterized by unique issues regarding the
correspondence to the pedagogy in a classroom setting. SAFAL shows more emphasis on
competency-based assessment but in the event that the mode of instruction at schools does not
match this type, then the learners might demonstrate difficulty in its proficiency. NAS conversely
is founded by a representative sample that could neglect the heterogeneous level of learning that
could exist between socio-economic strata, linguistic communities and schooling system and
hence its representativeness.

6.5. Limited Scope for Individualized Learning

Traditional models of school accountability, SAFAL and NAS, are used in particular ways in the
field of education. SAFAL, whose intended use was to keep track of the performance of
individual students, is not able to provide a personalized guidance to learners nor is it able to
give recommendations to learners, thus reducing the effectiveness with which learning
institutions are able to use assessment measures to provide specific instructional strategies to the
student. On the other hand, the results of NAS are aggregate scales of assessment that assist in
policymaking on a national or state level, but its outcomes can hardly be translated into practical
knowledge, which can be applied to a classroom setting in targeted pupils.

6.6. Resistance to Change in Assessment Culture

Moreover, the two systems are faced by an existing cultural resistance to change. The move to a
competency-based assessment as suggested by SAFAL has been quite controversial, with
educators, parents, and administrators alike viewing SAFAL outcomes, in a more marks-based
perspective, causing the fear of not performing well in marks. Similarly, the consequences
generated by NAS require long-term policy capture of many years, but administrative inaction
and deficiency of information among educators often hinder the application of reforms capable
of exploiting its analytical capabilities.

6.7. Technological and Infrastructure Constraints

Infrastructural and technological constraints are being faced within the two models. Seven
percent of they are not sufficiently dependent on either type of location in order to provide digital

assessment facilities, sufficiently trained teachers, and materials to manage routine digital
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assessment instruments' utilization and hence providing SAFAL even depicts a complex set of

issues. NAS similarly needs an effective coordination mechanism between NCERT and
concerned states of education and school levels and the asymmetry of the various levels of
digital infrastructure, professional development, logistic capacities paralyze data collection, data
processing, and sharing.

7. RECOMMENDATIONS

Some of the recommendations that are required to facilitate the effectiveness of SAFAL and
NAS in the realization of the goals of NEP 2020 are as follows. Such recommendations aim at
teacher preparation reserialisation, the implementation schemes, improvement of data utilization,
betterment of the infrastructure level, and policy aspect overall transformation thus entrenching
to more healthy and meaningful evaluation system.

Among the key ideas proposed concerns the training and capacity building of the teachers.
Considerable workshops, systematically arranged professional development seminars will be
required to the effect that teachers would become familiar with the standards of the competency-
based assessment and their proper use. Moreover, the introduction of digital instructional
modules can give the teachers assessment techniques, and the competence of data-based decision
making. Developing teacher-sensitive recommendations of how to interpret NAS outcomes
effectively will enable teachers to be more willing to convert the insight so gained during the
assessment into classroom behaviours that will later be reflected into observable improvements
in learning outcomes.

The element of enhancing implementation plans of both SAFAL and NAS is the second factor
that gives rise to a critical recommendation. Consistency in assessment procedures by possessing
a prototype layout of SAFAL in CBSE schools and being subjected to efficient monitoring and
supervising frameworks need to be in place. With NAS, on must further extend the logistic
coordination to eliminate the problem of sampling bias and be in a position to collect such a large
amount of information. Improved integration among state governments, CBSE and NCERT will
also contribute towards harmonizing school-based testing with one done by NAS, which
improves the consistency of the process of evaluation.

Better use of data should be employed to maximize the effect of these instruments. Introduction
of real-time dashboards will give schools an opportunity to study SAFAL results and introduce

tailored learning interventions. Moreover, the recommendations made by Nathan ought to be
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immediately adopted at the level of policy making to inform curriculum decision making and

professional development of teachers. Distribution of action such as district-wise and school-
specific reports with actionable recommendations will help educators in translating the data into
the good teaching strategy which finally reflects the student learning outcomes.

In an effort to make assessment practices compatible with the National Education Policy 2020
(NEP 2020), teachers have to focus more on critical thinking, problem-solving, and application-
based learning as opposed to rote learning. In such a context, the continuous-assessment models
would have a positive impact on the Speedy Assessment of Basic Skills in Learning (SAFAL)
program in terms of promoting its generalised scoring instead of focusing on using the high
stakes examinations which are periodically taken. The National Achievement Survey (NAS), in
its turn, should be expanded beyond basic literacy and numeracy, and admit multidisciplinary
one, socio-emotional skills and competencies of the twentieth century, to render the assessment
mechanism more multifunctional in its purpose to measure general student performance.

The implementation of technology will also be one of the fundamental interventions to change
both SAFAL and NAS to become less sensitive and more scalable. On Al-based assessment
tools, this kind of real-time feedback would be done automatically and help teachers along with
students more quickly recognize discrepancies in performance. The implementation of digital
assessment platforms in rural areas and schools that underperform would therefore play a major
role in closing the digital divide so that all high-quality assessments would be available to all
students. Simultaneously, machine-learning models and big-data analytics may be applied to
monitor the performance patterns across the curriculum so that specific interventions could be
implemented where they are necessary.

In addition, more emphasis on school level and policy level interventions is necessary to lead to
the actual taking of results of assessment into education. SAFAL data, in turn, should be used by
schools to develop remedial programme, peer-learning programme and differentiated programme
as per the needs of individual students. Policy level on the policy level, it will be enough to
create a feedback loop that will enable the responsive strategy to be deployed quickly between
the results of the NAS and the decisions on education reform. Improving performance among
parents and other members of the community is also crucial to the process of assessment in that
an inclusive participation of the latter will encourage the process of studying together with the

students with considerable intensity levels of competency-based education.
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Indian education system plays vital roles in large-scale assessment programs, like SAFAL and

NAS, but this depends on the proper provision of infrastructure and access. This need is
especially acute in terms of the rural and resource-limited schools. Consequently, they should
receive long term and equitable funding sources as well as have sufficient provision of
technological resources to make the implementation of SAFAL at these institutions worthwhile
in a responsible manner.

The area of upgrading digital infrastructure, mostly through supply of functional computers,
quality internet connection and special assessment software, is a pivotal prerequisite of
technology-based testing. Where this infrastructure cannot be reached, contingent strategies,
especially, the use of competency-based pen-and-paper testing supplemented with an explicit
evaluation rubric, should be systematically used.

This will help in aligning SAFAL to the large-scale evaluation tools because of the establishment
of a single national assessment framework. Formative school-based assessment combined with
macro-scale summative surveys has a coherent representation of what the student has learned
both on an individual level and the system itself. Achieving this goal requires greater
collaboration between CBSE, SCERTs, DIETs and NCERT to standardise assessment
formulation and administration to a variety of education boards and institutions.

All these proposals make it possible to conclude that both SAFAL and NAS are indeed a tool that
can be re-tuned in order to be more useful in improving instruction not only on local but on the
level of forming policy and acting in pedagogical practice. The intentional incorporation of
teacher professionals, incremental technology integration, procedural transformation guided by
evidence and the aligning with NEP 2020 will imply that the said structures will contribute value
to the new education panorama of India.

8. CONCLUSION

As the comparative case study SAFAL and NAS reshaped into PARAKH Rashtriya Sarvekshan,
it is clear that, besides a shared goal of enhancing learning outcomes in India, both assessments
frameworks work on radically different planes and address complementary issues. As a school-
based, competence-driven, formative measure, SAFAL enables teachers to distinguish personal
learning shortcomings, encourage conceptual wisdom, and help build talents among pre-schooled

and middle years students. Its priorities in relation to Foundational Literacy and Numeracy
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(FLN) are quite similar to nep 2020 vision and contribute to constant improvement of the

situation at the classroom level.

Conversely, NAS converted into PARAKH Rashtriya Sarvekshan in 2024 is more of a macro-
level, sampling based large scale survey to produce strong, comparative student learning data at
the national, state, and district level. The 2025 output of PARAKH gave policymakers of the
necessary insights on the localized disparity, subject-specific skills, and equity of education,
enabling specific interventions to be made, and curriculum changes amounting to reform and
teachers’ professional development programmes. This rebranding and reorganization have taken
NAS to a periodical survey rather than a centralized national benchmarking mechanism
administered by PARAKH, to ensure uniformity in competency-based learning and standard-
setting throughout the education boards.

As pointed out in the analysis, synergy is the key driver to the realization of NEP 2020 vision of
a holistic, equitable, competency-based education system in terms of SAFAL and PARAKH
Rashtriya Sarvekshan. SAFAL will help our micro level instruction needs by offering diagnostic
feedback that may directly impact practice at the classroom level, whereas PARAKH will help us
deliver macro level policy intelligence able to drive systemic change and resource distribution.
Nevertheless, the two frameworks rely on the readiness of teachers, the use of data on time, the
sufficiency of infrastructures, and the eagerness of the stakeholders to adopt transition towards
competency-based education as opposed to rote learning.

India should have a loop of annual and ongoing assessment so that the assessment procedures of
schools operate more convincingly and purposefully on the national level. Granular data at
SAFAL, and aggregated results at PARAKH should then be used to design specific intervention
in schools, and policy priorities as well as capacity-building actions on a large scale. In addition,
deployment of technological advancements, development of digital infrastructure and
strengthening of cooperation between CBSE, NCERT, SCERTs, and DIETs will play an
important role in unifying the quality and accessibility of assessment throughout the various
regions.

Finally, the education in India cannot escape the future examination on the basis of selecting
between SAFAL and PARAKH but rather by balancing those advantages. Such a dual approach
integrating the formative and learner-centered focus of SAFAL with a system-wide oversight of

the role of PARAKH will ensure that data-filled insights find effect at the large-scale education
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system level. When applied successfully, this combined model is capable of turning assessments

into both an evaluation exercise and a weapon of equity, excellence and lifelong learning in the

Indian education environment.
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Abstract

Autistic girls face complex and diverse challenges. The present study aimed to study the
specific challenges faced by girls with autism spectrum disorder. The investigator had used the
case study method, for which a seventeen-year-old autistic girl, along with her mother, was
purposely selected for the data collection. Results based on the data collection had listed
various challenges that this autistic girl has been going through.

Keywords: Autism, Specific challenges, Autistic girl, Menstrual Cycle, Discrimination
Introduction

I was attached to a special school for data collection purposes for my PhD thesis when this
beautiful little girl, named Allen, an autistic girl, intrigued my interest. She had a habit of eating
salt, a bowl full of salt. She would cry or shout at the top of her lungs whenever that bowl was
taken away. Staff at the school were instructed to hide bottles/packets of salt, which were used
in the small kitchen of the school. Later, I observed that the same girl had some sort of itching
issues in her vaginal area. I heard once a lady staff member saying that either Allen eats salt all
day, or she keeps itching her private parts (which bruises her vagina). I don’t know why, but
after hearing this, I realised that there is some connection between itching with the salt. After
searching for many websites and research papers, I understood that some autistic children may
eat excessive amounts of salt due to sensory sensitivities, preference for intense flavours, or as
a way to self-soothe or cope with stress, which in turn causes hypernatremia. “Hypernatremia”
is a condition where there is too much sodium in the blood, which can affect urination patterns
and potentially cause itching in the vagina. I kept on thinking about the pain and uneasiness
this little autistic girl, Allen, must be bearing/holding due to the condition. Though, as per the
data, autism spectrum disorder is more prevalent in boys than girls (Wilson et al., 2016), the
ratio is 4:1(Baron-Cohen et al., 2014). But after coming across Allen, the need to address

specific challenges faced by autistic girls sparked in my brain.
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Autism Spectrum Disorder

Autism is a developmental disability. Individuals with ASD often have difficulties with social
communication and interaction, and restricted or repetitive behaviours or interests. It creates a
miscellaneous group of conditions and symptoms related to the progress of the brain. About 1
in 100 (WHO,2023) children have autism. Individuals with autism often have comorbid
conditions (WHO, 2023), including epilepsy, depression, hyperthermia, anxiety, attention
deficit hyperactivity disorder, difficulty in sleeping, and are prone to self-injury. The
comorbidity makes their life way too challenging, as many times in the presence of one
condition, the symptoms of another condition get camouflaged.
Autism in Girls
Females are more likely to display concealing or masking (Schuck et al., 2019) the symptoms
of autism than boys, often leading to delayed diagnosis. Sex differences have been reported in
autistic traits and systemising (male advantage), and empathising (female advantage) among
typically developing individuals (Baron-Cohen et al., 2014). While boys may display more
apparent behavioural challenges, girls are more likely to internalise their symptoms,
experiencing anxiety, depression, and social difficulties that may be unnoticed. In the dearth
of timely identification, detection and intervention, the challenges faced by girls are explicitly
specific. They are specific in all sorts of dimensions, viz, mental, physical, physiological,
social, and anatomical.
Significance of the Study
The present study is central and decisive because this study will help in understanding the
exclusive challenges a girl with autism must be living with, also the study will assist in
understanding the necessity of support systems. This research is especially significant because
autistic females are often underdiagnosed or misdiagnosed, leading to a lack of appropriate
support and increased vulnerability to mental health issues, physical health issues, abuse,
mishandling, exploitation and other challenges.
Objective of the Study

1. To study the specific challenges faced by girls with autism spectrum disorder.

2. To provide suggestions for overcoming the challenges faced by girls with autism

spectrum disorder.

Delimitation

1. Only a 17-year-old girl with ASD was selected for the study.
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2. A girl with ASD who was already labelled and studying in a special school in Lucknow

city was selected for the study.

3. A girl with level-1 autism was selected for the study.

4. Only 01 parent, the mothers of the girl, was selected for the study.
Methodology
As a case study, this is a preliminary investigation of a phenomenon over which we had little
control (Yin, 2017). According to Miles et al. (2019), a case is “a phenomenon of some sort
occurring in a bounded context”. As the researcher seeks an exploration of specific challenges
faced by girls with ASD, the Case study method was used in the study. Furthermore, this is an
exploratory case study given that it was not intended to test a particular hypothesis (Yin, 2017).
As noted by Hancock and Algozzine (2011), exploratory case studies serve as a prelude for
more expansive investigations that might seek to work with a concept in a more in-depth
manner. Given the small sample size, our findings are not generalizable.
Population
All the girls who are labelled as autistic make up the population of the present study.
Sample
Keeping in mind the onset of puberty, menstrual cycle and various bodily changes (so that
specific challenges can be studied), a seventeen-year-old autistic girl was selected for the
present case study. As the girls remain close to their mother and generally mothers look after
the child, so mother of this girl was also selected for the study.
Sampling
The Purposive sampling technique was employed by the investigator to select the sample.
Firstly, a list of all the autistic girls studying in the Rainbow Society for autism was made by
the researcher. Secondly, out of the above list, the investigator has purposely selected a 17-
year-old girl who was labelled as level-1 autistic.
Tools
As the investigator has to collect the data, keeping in mind the specificity of the challenges
faced by autistic girls. There weren’t any standardised tools available, so investigators had
developed an interview schedule for collecting data from the mothers of the autistic girl.
Theoretical Framework
The present case study is framed around the “Social Role Theory”. This theory impacts the
course of socialisation and personality development through the person’s input in increasingly

diverse and intricate social roles. Social role theory claims that gender differences in behaviour
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stem from the division of labour in society and the parts that men and women inhabit. It

assumes that societal roles, shaped by biological factors and then reinforced by cultural norms
and expectations, influence how individuals perceive themselves and others, leading to distinct
gender roles and stereotypes. The investigator has noted that the idea of specific challenges
faced by women in societal settings is not a new one; it has been documented throughout
history.

Context

The case study was carried out at a private special school for autistic children approved by RCI.
Though the school is specifically for autistic children, children with other types of disabilities
are also enrolled there. The total of this school is 108, out of which 37 are autistic children. It
was found that out of these 37 autistic children, only 07 were girls, as the prevalence of autism
is higher in boys. Out of these 07 autistic girls, only 02 girls were teenagers, i.e. puberty had
hit. Out of these two girls, only one parent permitted the collection of the data.

The school is run by a lady, the principal of the school. The staff of the school is predominantly
female, including teachers and Aya Didi. A few male therapists were also working there. The
school runs its school bus; the driver and conductor are male.

Participant

The participant is a seventeen-year-old autistic girl who lives with her mother, brother and
grandmother. She had lost her father a few years back. As per her mother, she was born normal-
a chirpy little girl. She danced on her first birthday, and everything was going well. Before her
second birthday, she started showing the symptoms of autism. She attends the school regularly,
along with the therapies being provided at the school itself. A cafe is being run by this school,
and the participant is among the few special children of this school who are being trained to
run this cafe.

Data Collection

A total of eleven visits were carried out by the investigator, with seven at school and four at the
cafe run by the school. Visits were typically on Mondays and Wednesdays, though one of the
visits was on other days of the week due to events at the school, due to which the investigator
was unable to meet the mother of the child or observe the child. The researcher has chosen
Monday and Wednesday because, as per the timetable, the child had to undergo the therapy
sessions as well, along with the regular classes. The mother had permitted the investigator to
video record the interview session. In the entire eleven-day visit, interview sessions lasted

around two hours every day. There was not a single problem encountered by the investigator
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while interviewing the mother of the participant, as she was regularly accompanying her

daughter to school, and remained sitting outside the classroom till the school day was over.
Besides, this mother was very genial with the investigator. The investigator also
tracked/observed the frequency of certain behaviours exhibited by the autistic girl in the school
and cafe.

Limitations

Case studies, predominantly those that are exploratory and utilise within-case investigation, are
not generalizable as they concentrate in-depth on one particular case to thoroughly comprehend
some facet of that case. Added time observing the participant and leading the study over an
extensive period of time would have given a more vigorous set of data. The investigator could
not get permission to interview the brother and grandmother of the autistic girl. Also, the
investigator could not observe the child at her home because of a personal reason, as quoted by
the mother.

Data Analysis

Miles et al.’s (2019) method on qualitative data analysis is followed in the present study. The
investigator had analysed in two phases of coding on the interviews. The first cycle of coding
employed numerous kinds of coding, including descriptive, in vivo, and emotion coding. The
purpose of the first cycle of coding was to précis the obtained data. The second cycle of coding
helped to recognise outlines in those codes. Codes were then assembled into groups or themes.
Later investigator marked down the themes. Following the use of jottings of marked themes,
analytic memoing was designed, which assisted in “synthesize (descriptive summaries of data)
into advanced level analytic meanings”. Analytical memos spread and join numerous data with
theory and the researcher's observations.

To formalise and organise the answers given by the mother of the autistic girl and observations
made by the investigator, the investigator had produced assertions and propositions (based on
both sources of data). These statements allowed the investigator to look at the findings broadly
and better determine the entire picture, based on the available data.

Results, Findings and Discussion

Being a woman is beautiful. But it can be challenging being a woman at times. It could be more
challenging when a womanhood is co-morbid with autism. Based on the data collected from
interviewing the mother of an autistic girl and observation done by the investigator, the

following findings are analysed by the investigator-
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I) Menstrual Cycle Related challenges:

The inception of menses (menarche) is a significant—and often challenging (Burrows and
Johnson,2005)—transition in any woman’s life. This is especially the case for
developmentally-disabled women, who may experience menarche and menstruation
contrarily—and more undesirably—related to non-disabled women (Ditchfield and
Burns, 2004; Rodgers and Lipscombe, 2005). While there are no significant differences in
the age of menarche between autistic girls and girls with other developmental conditions
(Burke et al., 2010), there are several reports (including case studies) of marked changes
linked to menarche and menstruation in autistic girls and women (the majority with
additional intellectual disabilities), including cyclical self-injurious behaviours (Lee, 2004),
mood symptoms and emotional dysregulation (Burke et al.,2010; Hamilton et al.,2011;
Lee,2004; Obaydi and Puri,2008), and an amplification of autistic symptoms (sensory issues
and repetitive behaviours; Hamilton et al.,2011; Lee,2004).

1) Track of Menstrual Cycle:

Keeping track of the menstrual cycle is the whole and sole responsibility of the girl's mother.

The autistic girl has no idea that she will undergo this process every month. Mother quoted-

“Generally, I set an alarm on a mobile application, but in case of being early or delayed cycle,

things get messed up. Mother cited that many times her daughter had returned home unaware

that her menses had started during school hours in dirty menstrual clothes.”

2) Irregular Menstrual Cycle:

As per the data obtained from the girl’s mother, the participant generally experiences irregular

menstrual cycles, including missed periods, longer or shorter cycles. Mother quoted-

“It is very difficult for her/ school staff to predict the onset of girls' menstrual cycle, which

could be due to hormonal changes or medications”

3) Pattern of Bleeding:

Menorrhagia, or heavy or excessive menstrual bleeding, is noted by the mother. Despite taking

medicines from a gynaecologist, no marked changes had been observed in the pattern of

bleeding. Sometimes she is required to change 5-8 sanitary pads.

4) Cramps during Menses:

On asking this particular question girl’s mother started crying and said, “It must be difficult to

handle a special child, but it is way more difficult to handle an autistic child, that too going

through a menstrual cycle”. She mentioned first three days of every cycle remain very painful,

full of cramps, which her daughter could not even communicate to her. All they could do as a
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family was arrange for hot water bottles, which sometimes her daughter wouldn’t allow her to

apply. Mother cited-
“Our family could never forget her first menstrual cycle and cramps, she was so restless that
even our neighbours noticed that something was unusual with my daughter”.
5) Management of Sanitary Napkins:
The girl has not yet learnt to use and change a sanitary napkin; this is done by her mother only.
Mother quoted-
“Of late, her daughter has started wrapping up used napkins after proper direction.”
Mother has to look after the menstrual hygiene of her daughter as her daughter experiences
heightened sensitivity to the physical sensations associated with such as blood flow or the
discomfort of sanitary products.
I1. Abuse and Molestation Related Challenges:
The majority of research literature to date has fixated on the peril and pervasiveness
of victimisation in autistic youth. Autistic adults experience more relational ill-treatment than
non-autistic adults, and the collective pervasiveness rate for poly-victimisation across the
lifetime in autism is 84% (Weiss & Fardella, 2018; Thrundle et al., 2022). Autistic youth are
three to four times more likely than non-autistic youth to experience sexual victimisation, and
between 40% and 50% of autistic adults report experiences of sexual abuse during childhood
(Thrundle et al., 2022; Weiss & Fardella, 2018). Similarly, autistic adults report a higher
prevalence of sexual harassment and abuse than the neurotypical population (Gibbs et al.,
2021). It 1s critical to note that victimisation is more common among autistic females than
autistic males and the neurotypical population (Cooke et al., 2025).
1. Difference between Good touch and bad touch
As per the data gathered, the autistic child was able to differentiate between good touch and
bad touch. The mother explained this by saying that she has observed her daughter generally
avoid going near unknown people, especially males. But nothing firm can be uttered on this,
as such children lack communication.
2. Autistic girls are more prone to sexual abuse:
As per the details obtained, no such thing had happened with the participant. But her mother
accepted that the probability of coming across such abuse is higher with her daughter, as she
is autistic. Being autistic brings her more chances of repeated sexual assault or abuse, as she
lacks any kind of communication. Her daughter even lacks speech; in that case, she can't ask

for help if such a situation arises.
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“Mother has mentioned this very clearly. When it comes to the safety of my autistic

daughter, I can't rely on anybody. I daily accompany her to school and remain seated outside
her classroom. I make sure her therapy sessions are done right in front of my eyes, as many
males are working there as therapists”.
The mother of the girl showed her concern while mentioning that sometimes her daughter
starts removing her clothes in front of anyone, further she added that it could be due to an
allergy to sensory issues. Mother cited-
“I want to make sure that my daughter learn as soon as possible that she must not remove
her clothes only in her room”

3. Safety Concerns at Public Places:
As per the data, the participant remains at high risk of exploitation and difficulties in
navigating social situations in the absence of communication and social impairment, which
are the core characteristics of autism. It had been observed by the mother that her daughter
either starts shouting or puts her hands on her ears might be due to sensory overload from
noise, crowds, and bright lights.
The mother of the participant mentioned-

“A very good initiative by the school has been taken to run a café, where they train special
children for public dealing. My daughter is also being trained there, but I again accompany
her there as I don’t have faith in anyone”.

4. Lack of ability to commute independently:
Due to a lack of social interaction, navigating public transport is difficult for the participant.
Public transport has difficulties with spatial awareness, potentially leading to safety
concerns in crowded or unfamiliar environments.
The mother of the participant cited-

“I don’t allow my daughter to commute by bus provided by the school bus, as it lacks any

female staff”.

II1. Discrimination-Related Challenges:
People with autism may happenstance countless instances of discrimination (Cleary et al.,
2023). For example, tertiary students with autism who, after revealing their diagnosis, report
being rejected from real-world placements because of a reluctance to accommodate autism

or other disabilities in practice-based settings (Sullivan, 2021).
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1. Discrimination in the family:

As per the information provided by the mother, the participant's grandmother and brother
are very caring and look after her whenever and wherever needed. But a lot of discrimination
has been faced by the family when it comes to the extended family, as they never fail to
realise them by posing fake concerns. Mother with utter grief on her face quoted-
“I have heard people saying kuch bure karm kiye honge in hone (some bad deeds must be
done by them)’
“Hey Bhagwan!!Ek to ladki, upar se autistic, kya hoga iska (oh god, what will happen to
this poor autistic girl)”
“Is pagal ladki se shadi kon Karega (who will marry this mad girl)”
The Mother of the participant very firmly mentioned that we have stopped going to such
family/social gatherings, which only demotivate us. We remain happy in our world. The
mother also recalled that one of his relatives had changed his residence when they were
expecting their first baby, as they believed that the shadow of my daughter might bring
misfortune for their unborn child.

2. Discrimination in Education:
Research has constantly reported discrimination across all levels of education.
Discrimination can take the form of rejection to enrol the child, dismissal from the school,
elimination from the class setting to another location, deferral from school, exclusion from
educational activities, or refusal to make reasonable adjustments to accommodate an autistic
person’s needs (WHO,2022). At its worst, there have been instances of autistic students
being locked inside a small room by teachers to provide ‘time out’ (9News, 2015) and, in
one instance, even being locked inside a cage during times the autistic student exhibited
extreme distress (Cleary et al., 2023b).
In the present study, though no discrimination at her present school is observed, but mother
expects more avenues for such children, as present schools are not well equipped, lack
trained teachers, and a curriculum. One thing that this mother kept on mentioning is the need
for special safety for such girls in and out of school premises.

IV. Challenges related to healthcare

Discrimination can be found in the processes that support autistic people to access health care,

and the responses of health professionals. Discrimination by the health system and staff is often

the result of a lack of knowledge and skills relating to various disabilities, including autism

(WHO, 2022).
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In the present case study, time-to-time anxiety, depression, mood swings, sleep disorders, and

eating disorders have been reported in the case of the participant, which could be attributed to
hormonal fluctuations and sensory sensitivities. But no proper test/ medication is available.
Also, again, it is very risky for such girls to visit any kind of healthcare with proper assistance,
despite attaining the age of seventeen.

V) Future-related Challenges:

1) Marriage:

Marriage or relationship or having a family for such girls is a taboo in society, as nobody would
take the chance of marrying her. The first statement mentioned by the mother on the question
related to marriage, and she became emotional; she took a long pause. Later, on her own, she
again started this topic and said-

“Her grandmother and I both are willing to marry her; there must be someone for my daughter
as well. God must have sent her soulmate. I don’t have big dreams; I am looking for a suitable
boy, maybe an autistic or disabled one. Maybe in future, when we are not here to look after her,
they both will be there for each other.”

2) Employment:

It is very difficult for the autistic girl to find any job or run any sort of business because of her
symptoms. The family is spending a lot on the autistic girl; the amount is so much that they
have to cut the spending on their second child. They want this girl to get trained in some sort
of skills, so that she can fulfil her common needs herself. Mother mentioned-

“I keep on looking for a job advertisement, but found none suitable for my daughter”
Conclusion

The life of an autistic girl can be diverse and complex. They may experience significant
challenges in leading their lives because of their symptoms. The social and communication
impairment is the biggest hurdle when it comes to their safety. The current study also suggests
that autistic people’s menstrual experiences (Burke et al.,2010; Hamilton et al., 2011;
Lee, 2004; Obaydi and Puri, 2008) are in some ways dissimilar from those of non-autistic
people, placing extra strain on what can be challenging lives. Such girls undergo many types
of social boycotts in the form of unsuitable education, healthcare issues, and various forms of
discrimination. The future of an autistic girl remains unpredictable in the dearth of suitable life

partners and job prospects.
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Suggestion:

I. For Addressing Menstrual Challenges

1. Education and awareness

On the part of the Government/schools/ NGOs, regular drives should be run to increase
awareness about menstruation and its potential impact on autistic individuals among families,
educators, and healthcare professionals. Such a drive should focus on providing intervention
to autistic girls before reaching puberty, specifically designed for the use of sanitary napkins,
their proper disposal, and hygiene to be maintained during the menstrual cycle. Early
interventions, precisely focusing on the menstrual cycle, will help in preparing the autistic girls
to be ready in the future for handling it.

2. Individualised support:

As per the need and level of autism, tailored support should be provided at school/ healthcare
services.

II) For Addressing Abuse

1. At School

¢ Every school should employ female staff when and where required. As in the present case
study, there was a sufficient number of female teachers, but therapies were conducted by
male staff. In that case school must provide a lady's assistance, proper installation of
CCTYV camera, and also it should be taken care of by the school that the room allotted for
such activity is not in a secluded place.

¢ Schools must hire at least one female staff member for school buses/vans.

2. At Home

¢ Parents must keep a track of visitors at home. Other than family members, nobody should
be allowed to take the autistic child anywhere without proper permission. Probably, an
appropriate installation of a CCTV camera should be maintained at the house.

¢ Only female help should be employed to take care of the autistic girl from the start.

e Parents must teach their autistic girls to change their clothes in private rooms.

III) Discrimination Related:

e By promoting equal access to quality education, healthcare and employment
discrimination related challenges can be lessen. It can be done by conducting public
awareness campaigns and educational programs.

¢ Encourage and involve men and boys in the conversation that are related to gender

equality.
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¢ Promote inclusive workplace, school and communities that value diversity and respect

for all gender.

IV) Future

e Government/NGOs/Schools should provide trainings designed specially for autistic

children. Parents should make sure their child get as much as exposure so that they can

learn newer skills.

e Marriage should not be considered as a taboo for autistic girls. Families of such children

can come forward through various online platform to find out suitable match. It is not

necessary that only non-disabled can get married. In case of not finding suitable match,

families of disabled person can find suitable matches within.
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Abstract
This empirical study investigates the technical barriers of integrating technology and Open

Educational Resources (OER) into Teacher Education Programs. The aim is to identify the
challenges educators face and propose strategic solutions to enhance the effectiveness of
technology integration in education. The research employed a mixed-methods approach,
combining quantitative data from structured questionnaires with qualitative insights to
comprehensively understand the current situation. The study's findings reveal that technology
integration is crucial for modernizing teaching techniques and addressing students' digital
preferences; nonetheless, it poses considerable hurdles. Significant issues include teachers'
reluctance to use new technologies, insufficient institutional support, and the necessity for
enhanced training to acquire essential skills. The study emphasizes the significance of
institutional assistance in overcoming these hurdles and fostering an environment conducive to
technological advancement. By addressing these issues, the study provides recommendations
for enhancing the integration of technology and Open Educational Resources in teacher
education programs. Further, it emphasizes the significance of institutional backing, the
advancement of novel pedagogical approaches, and the fostering of a technologically proficient
educational environment. Moreover, the study eventually supports working together between
schools and teachers to get future teachers ready for a classroom that is always changing and
using technology.

Keywords: Educational Technology, Open Educational Resources, Teacher Education, ICT
Introduction

The integration of technology and Open Educational Resources (OER) has become a crucial
strategy in transforming contemporary education, especially within teacher education
programs. The integration of technology with Open Educational Resources (OER) creates
endless opportunities to develop engaging, accessible, and adaptable learning environments
that address the varied needs of teacher trainees. Also, it can be seen in various research that

Open Educational Resources (OER) can democratize education by offering free, high-quality
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materials, while technology improves the delivery and interactivity of these resources
(UNESCO, 2019). Mutually, they possess the capacity to provide teacher trainees with the
necessary skills and competencies to effectively manage the complexities of 21st-century
classrooms.
Despite the transformative potential, the implementation of technology and OER in teacher
education presents significant challenges. A notable obstacle is the digital divide, which
restricts access to technological infrastructure, especially in rural or resource-limited
institutions. Moreover, numerous teacher educators and trainees do not possess the requisite
digital literacy to employ these tools effectively. In the study of Allen and Katz (2020) reported
that while awareness of OER is on the rise, its incorporation into curricula is obstructed by
issues related to quality, sustainability, and alignment with institutional objectives. Resistance
to change and a preference for traditional teaching methods hinder the adoption of innovative
practices (Bliss et al., 2013).
A significant challenge in achieving quality assurance in Open Educational Resources has been
marked. In the absence of effective evaluation and adaptation mechanisms, institutions may
find it challenging to ensure that resources align with educational standards and cater to
learners' diverse needs. The lack of consistent policy frameworks for technology adoption and
open educational resources (OER) intensifies these challenges, resulting in institutions
managing integration efforts autonomously (Wiley et al., 2014).
To have a proper solution to this, a comprehensive approach is needed that incorporates
capacity building, collaborative practices, and supportive policies. Studies indicate that
professional development programs emphasizing digital competencies can enable educators to
effectively utilize technology and open educational resources (Mishra, 2018). Fostering
collaboration among educators, institutions, and policymakers can facilitate the co-creation and
adaptation of high-quality OER suited to local contexts.
The National Education Policy (NEP) 2020 emphasizes the integration of educational
technology to enhance access, improve quality, address inclusion and diversity, and ensure
equitable, affordable, and accountable education. It acknowledges India's leadership in
information and communication technology (ICT) and other advanced fields. The key
highlights of the policy on ICT integration are as follows:
e "To be successful online educators, teachers need the right kind of training and
development." It is not a given that an instructor who excels in a traditional classroom would

also excel in an online setting. ... Para 24.3
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e "As technology is changing quickly and requires experts to provide high-quality e-learning,
a thriving ecosystem must be promoted to develop solutions that not only address India's
issues of scale, diversity, and equity but also adapt to the rapidly changing technology,
whose half-life is decreasing with each year." Para 24.5

e "HEIs will actively participate in the study of disruptive technologies, as well as the
development of early iterations of educational resources and programs, including online
courses in cutting-edge fields, and the evaluation of their effects on certain fields, such as
professional education. HEIs with thousands of students will be in a prime position to
expand these teaching and skilling initiatives, which will include specialized training for
work preparedness, once the technology reaches a mature state.” Para 23.10

Analysis of the Related Literature

Numerous studies offer educational leaders’ options to improve technology integration and

execute interventions, hence enhancing students' educational experiences. In 2024, Celeste and

Osias examined the barriers to the adoption and execution of technology in educational

institutions in the Baungon Districts, Division of Bukidnon, during the 2023-2024 academic

year. The findings of the study indicated a spectrum of concerns, with infrastructure and
resources obtaining the lowest evaluations, while equity and access garnered the highest
ratings. Notwithstanding these challenges, it was evident that technological integration was
occurring, particularly in the domains of communication and instructional integration.

Comprehensive interviews revealed that educators were committed to employing technology

innovatively to provide their pupils with optimal education. Strategic measures are required to

enhance technology integration and overcome barriers. Instructors should be afforded
opportunities for continuous professional growth.

Further, Panakaje et al. (2024) aimed to investigate the influence of technology integration on

the improvement of teaching practices related to student engagement, teacher performance,

pedagogical methods, and educator development. This study examined the potential of
institutional assistance to enhance the outcome variables. The results demonstrated the
significance of incorporating technology into pedagogical practices for educators. Furthermore,
the incorporation of technology substantially affects teacher performance and student
engagement through the mediation of teacher learning and pedagogical practices. The research
revealed that increased institutional support enhances student engagement with technology and
instructor effectiveness. This finding also suggested that educators should employ technology

to implement varied instructional strategies.
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Paskevicius (2023) clarified the possibilities, shortcomings, and future directions for teacher
educator programs to incorporate elements of open education into teacher preparation. A short
survey of students in a teacher education program in British Columbia, Canada, indicates
knowledge deficiencies among teacher candidates. Participant reflections encourage additional
investigation into strategies for incorporating open educational practices and materials into
teacher education programs. The findings analyze Kahle's (2008) design philosophy,
emphasizing the use of technology to promote openness, which corresponds with essential
elements in teacher education programs.

In 2022, Samed et al. contend that educators have identified numerous substantial barriers that

impede the successful incorporation of ICT into their teaching methodologies. The issues stem

from several factors, namely slow internet access, the complications arising from power
outages (often referred to as load shedding), inadequate infrastructure, insufficient experience
in online education, and the necessity for prompt intervention.

Significance of the Study

The study's significance is as follows:

a. Technology integration and Open Educational Resources (OERs) are influencing policy and
practice.  This study aids policymakers and educators in understanding the challenges
related to the integration of technology and open educational resources (OERs) in teacher
education programs. It can establish regulations, criteria, and methodologies that facilitate
the effective use of technology and OERs in teacher training, thereby improving educational
quality.

b. Teacher education programs are crucial for equipping educators to effectively integrate
technology and Open Educational Resources (OERs) into their classrooms. Teacher
education programs can improve teacher preparedness by equipping them with essential
skills and knowledge, informed by an understanding of the challenges faced during the
integration process.

c. Technology and Open Educational Resources (OERs) facilitate the democratization of
access to high-quality educational materials and opportunities. This study aims to enhance
educational access and equity, especially in underserved regions, by analyzing the obstacles
that hinder participation in teacher education programs.

d. Examining the challenges associated with integrating technology and open educational
resources (OERs) in teacher education may lead to innovative concepts and collaborative

efforts within the educational sector.  Collaboration among educators, legislators, and
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stakeholders can lead to innovative solutions and support joint initiatives aimed at enhancing
teacher training through the identification of challenges and limitations.

e. This report may provide a basis for subsequent research and scholarship in technology-
enhanced teacher education.  This could stimulate further investigation into particular
elements of the integration process, assess alternative methodologies, and examine the long-
term effects of technology and OER integration on educational outcomes.

f. The study offers insights into the integration of digital technology and Open Educational
Resources (OER) to develop dynamic and interactive pedagogical frameworks, which are
crucial for contemporary teacher education.

g. The findings support teacher educators in improving their professional skills through
effective technology integration in classroom instruction, thereby enhancing lesson
preparation and delivery.

Objective of the study

The objective of this research is to accomplish the following.

e To explore the barriers faced by educators in integrating technology and OERs into
pedagogical practices.

e To investigate the availability and effectiveness of pedagogical support and training.

e To suggest educational implications for the effective use of technology integration and
QERs in the pedagogical environment.

Research Methodology

In the current study, the investigators used the descriptive survey approach. Data was collected

using both face-to-face and online survey approaches, depending on the nature of the problem.

The investigator used the simple random procedure to choose a sample from the target group

of teacher educators while keeping the fair probability of selection in mind.

Sample

The sample for this study consisted of teacher educators (male and female) enrolled in teacher

education institutions at Central University of Jammu and Nagaland University. The sample

was drawn at random sampling. A total of 75 teacher educators were taken as samples for the
research.

Tool Used

For the collection of data, the Self-constructed Technology Integration scale was used by the

researchers. The scale has two major domains. The first domain contains close-ended questions

and the other contains open-ended questions. The data was taken via Google form.
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Analysis and Interpretation

For the analysis of the collected data, the researchers have employed the Frequency Percentage

for the first domain and content analysis for the second domain.

GENDER

75 responses

Figure 1: Demographic profile of the respondents g

O Male
O Female

Table 1: Availability and Accessibility of ICT resources in their respective institution

S. No Subdimensions Available % Non-Available %
1. | Multimedia projector 88.00 12.00
2. | Smart boards 96.00 4.00
3. | Computer lab 54.67 45.33
4. | Instructional specific software (MOODLE, | 58.67 41.33

online based Instructional Software)
5. | Enrichment Material/Reference software in | 77.33 22.67
Library (Online encyclopedia, full text
magazine and journals)
6. | University Wifi 62.67 37.33
7. | Departmental Library 50.67 49.33

Table 2: Problems Confronted by teachers while using ICT in their institution

S.No | Subdimensions Never % | Sometimes % Often %
1. | Poor internet connection (LAN, Wifi) 10.67 68.00 21.33
2. | Lack of availability of resources 29.33 61.33 9.33
3. | Inadequate power supply 29.33 42.67 28.00
4. | Lack of technical assistance 21.33 57.33 21.33

37




Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

Table 3: Problems Confronted while using ICT in their institution

S. No | Subdimensions Never | Sometimes | Often
% % %

1. | Basic ICT skills (word processing, presentation, | 10.67 | 36.00 53.33
Software, internet use among Teachers in
Classroom

2. | Training for integrating technology with pedagogy | 18.67 | 45.33 36.00

3. | Skills to wuse ICT equipment (interactive | 12.00 | 42.67 45.33
whiteboard, digital projectors, laptops)

4. | Lack of aptitude in using technology in Classroom | 24.00 | 62.67 13.33

5. | More focus on Content Coverage 10.67 | 52.00 37.33

6. | Lack of Initiation form administration to integrate | 10.67 | 36.00 53.33
Technology

The results of the study pointed out that majority of participants agree with the fact that is the
availability of some of the physical resources for technology integration in the classroom
namely multimedia projector, smartboards, and Material/Reference software in Library
whereas only half of the students in the teacher education programme confirms the availability
of computer labs, specific instructional software, departmental library and resources etc.

The findings of the study revealed that in most of the problems confronted in teacher education
programme in the integration of technology includes the poor Wi-Fi and internet connection in
the Institution along with the interrupted power supply within the institution. The study results
are in line with the study of Rana & Rana (2020) who reported that the limited ICT
infrastructure and teachers’ poor ICT knowledge and skills have impacted the expected efficient
practice of available digital technology.

Therefore, it is also found that Basic ICT skills (word processing, presentation, Software,
internet use among Teachers in Classroom often acts as problem in the effective integration of
technology in the teaching learning process.

Further, Skills to use ICT equipment (interactive whiteboard, digital projectors, laptops) and
favorable aptitude among teachers in using technology in Classroom are also some other
challenges in the inclusion of digital transactional methods. These findings align with the
findings of the Johnson et al (2016) and elaborated that technology integration in the classroom
will require the ongoing collaborative efforts of teachers, educational technology professionals,
school administrators, researchers, and educational software personnel.

Educational Implications of the Study

¢ Availability of basic physical resources should be there in the institution of teacher education

if we want to prepare the future teachers and teacher educator as tech-savvy.
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e Developing the proper skills and competencies among the teachers of the teacher education
programme to use more than basic knowledge related to hardware and software components
of the digital aspects.

e Developing the favorable attitude among the teachers’ trainers so that they will use the
technology more frequently within the classroom. This can be done if they have enough
training through FDP and CBP regularly with the stipulated time duration.

e Teachers should have knowledge about technological pedagogical and content knowledge
framework so that they have that effective integration of technology as per the nature of the
content. (Baliya & Thappa, 2021).

e The faculty should be appreciated with some incentives if they are making sincere efforts in
the integration of technology in the classrooms.

Conclusion

Integrating technology and Open Educational Resources (OER) into teacher education is full

of opportunities and problems. While digital technologies have the potential to improve

learning engagement and accessibility, many instructors continue to struggle with inadequate
infrastructure, intermittent internet, and a lack of suitable training. Without the proper
assistance, technology might feel more like an impediment than an opportunity. To use the
power of technology in education, institutions must step up and provide greater support
systems, hands-on training, and an innovation-friendly culture. Teachers who use digital
technologies in the classroom should feel competent and empowered, not overwhelmed.

Together, educators, policymakers, and institutions can establish a setting where technology

complements education rather than makes it more difficult. Thus the objective is

straightforward i.e. to provide aspiring educators the abilities and self-assurance they need to
create vibrant, technologically advanced classrooms that motivate and excite the next

generation of students.
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Abstract

This study investigates the effectiveness of a targeted intervention program in enhancing
cybersecurity literacy among undergraduate university students of Assam. A total of 80
students were selected using convenient sampling, and the research employed a pretest-posttest
non-equivalent control group design within a quasi-experimental framework. Quantitative data
were analyzed using the Mann-Whitney U test and intensity index. The findings revealed a
significant improvement in cybersecurity literacy among the experimental group compared to
the control group. Intensity analysis also revealed that the intervention programme provided
relevant information and enhanced behavioural aspects among learners. The study concludes
that structured intervention programs are effective in fostering cybersecurity literacy. It
emphasizes the need for their integration into higher education curricula to prepare students for
the challenges of an increasingly digitalized world.

Keywords: Cyberliteracy, cybersecurity, students, higher education, intervention.
Introduction

In today's digital age, cybersecurity literacy has become an essential competency for
individuals navigating the online world. The proliferation of technology in everyday life has
brought unparalleled convenience, but it has also introduced significant vulnerabilities.
Cyberattacks, such as phishing, ransomware, and data breaches, have escalated in frequency
and sophistication, making digital security a pressing concern globally (Von Solms & Van
Niekerk, 2013). Despite this reality, research consistently reveals a lack of basic cybersecurity
knowledge and practices among young adults, particularly university students, who are among
the most active users of digital platforms (Hadlington, 2017; Haque, 2023).

Cybersecurity awareness encompasses understanding potential risks and adopting behaviours
to mitigate those risks effectively. However, existing studies suggest that educational
institutions have not adequately integrated cybersecurity into their curricula (Jagdeesan et al.,
2023; Oluwatosin, 2024; Binh, 2023), leaving a gap in students' preparedness to handle cyber
threats (Livingstone & Haddon, 2012). Given the critical role that university students will play
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in the future workforce and society, empowering them with cybersecurity literacy is
imperative.

Cybersecurity

Protecting computer systems, networks, and data against online attacks using tools like
firewalls and encryption is known as cybersecurity, and it is crucial for defending against ever-
changing cyber threats (Rajani and Thakur, 2024). However, some authors argued that
cybersecurity encompasses more than data security, including disinformation and social media
threats. It involves technical measures and institutional efforts to safeguard against cyber
threats and promote collective cybersecurity in cyberspace (Miller & Bossomaier, 2024).
According to Miller et al. (2024), cybersecurity is different from cyber safety because
cybersecurity is committed against intentional harm, but safety word used against accidental
harm. This cyber security can be practiced when we have awareness and knowledge of the
potential threats.

Cybersecurity: Awareness, Knowledge, Behaviour

Cybersecurity awareness, knowledge, and behaviour are interconnected but distinct aspects of
an individual’s ability to navigate the digital landscape securely. Cybersecurity awareness
refers to the understanding of potential cyber threats, such as phishing, malware, or data
breaches, and recognizing the importance of protective measures. It serves as the first step in
fostering a secure digital environment by helping individuals identify risks. Cybersecurity
knowledge goes a step further by encompassing the technical and procedural understanding
required to respond to and mitigate these threats effectively. This includes knowing how
firewalls, encryption, and multi-factor authentication work, as well as understanding
organizational policies. The proper knowledge of the individual pushes towards practicing the
event (Lee& Chua, 2023). Cybersecurity behaviour, in contrast, reflects the practical
application of awareness and knowledge. It entails the consistent execution of secure practices,
such as creating strong passwords, avoiding suspicious links, and updating software regularly.
These three components are collectively called literacy.

Cybersecurity Literacy

The ability to comprehend, evaluate and successfully address cyber hazards and security
difficulties in the digital world is known as cybersecurity literacy. It includes the fundamental
understanding of cybersecurity concepts—Iike identifying threats like malware, phishing, and
social engineering and the hands-on abilities required to put preventative measures into place,
like creating strong passwords, turning on multi-factor authentication, and keeping software

updated. Critical thinking abilities are also necessary for cybersecurity literacy in order to
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evaluate the reliability of material found online, identify harmful intent, and adopt safe
practices in both personal and professional settings.

Cybersecurity literacy is especially focused on maintaining safe interactions inside the digital
domain, as opposed to general digital literacy, which emphasizes the capacity to use digital
tools efficiently. In the linked world of today, when people and organizations must contend
with constantly changing cyber threats, it is a critical ability.

Review of literature

The study by Lim et al. (2021), titled Towards Effective Cybercrime Intervention, aimed to
analyze the impact of interventions on students' understanding of cybercrime consequences.
Using secondary data, it revealed that such interventions help students grasp the harmful effects
of cyber-attacks on systems and livelihoods, potentially deterring malicious activities. The
study also highlighted the importance of instilling ethical cyber practices and inspiring careers
in cybersecurity. Singaravelu and Pillai (2014) investigated cybercrime awareness among 200
B.Ed. students in the Perambalur district using a normative survey method and cluster
sampling. Their study found low awareness levels across urban and rural students, with no
significant differences based on location, computer ownership, or participation in cyber
forums.

Khan et al. (2018) explored Cyber Crime Awareness Among MSW Students, School of Social
Work, Mangaluru, surveying 100 students. The study revealed that 68% were somewhat
familiar with the term "cybercrime," while only 22% were very familiar. Students identified
various components of cybercrime, with the majority recognizing its intersection with
networks, technology, and human involvement. Financial institutions emerged as the most
vulnerable to cybercrime. Mobite et al. (2023), in their study Awareness About Cybercrime
Among College Students, analyzed 50 students from various disciplines in Narhe using
stratified random sampling. The results showed that most participants had antivirus software,
were cautious about online activities, and shopped only on trusted websites. They also
expressed confidence in safeguarding personal devices and supported legal frameworks against
cybercrime.

Sahu and Shukla (2024) conducted a study on Cyber-Crime Awareness Among Students in
Chhattisgarh, examining 60 students from urban and rural areas of Pt. Ravishankar University.
They aimed to assess awareness levels, revealing variations across gender and location.
Rajasekar (2011) employed a questionnaire-based survey to analyze cybercrime awareness
among students, considering gender and location. Using t-tests, the study found no gender

differences but significant rural-urban disparities in understanding cyber threats. Similarly,
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Narahari and Shah (2016), in their study on Cyber Crime and Security Awareness Among
Young Netizens of Anand, Gujarat, reported that 47% of participants were somewhat familiar
with cybercrime, while 36% were very familiar. Awareness of specific cyber threats like
hacking was relatively high (64.4%), but knowledge of issues like phishing and cyberbullying
remained low.

Malhotra and Malhotra (2017) studied Cybercrime Awareness Among Teacher Trainees in
Haryana, sampling 240 trainees from six colleges using a random selection method. Most
participants exhibited moderate awareness (62%), with only a minority achieving high or
excellent levels. Lastly, Bhate (2023) investigated Cyber Security Awareness Among Female
University Students at The Maharaja Sayajirao University of Baroda, engaging 167 participants
in an online survey. The study found low awareness of terms like phishing and cyberstalking
but noted better understanding in areas such as passwords and social media security. An
awareness session significantly improved knowledge, emphasizing the need for more extensive
training efforts.

The review of the literature highlights several studies exploring cybercrime awareness among
various demographic groups, such as students, teacher trainees, and young netizens, using
diverse methodologies. While these studies underscore the importance of understanding cyber
threats, gaps remain in comprehensively addressing cybersecurity literacy as a multi-
dimensional construct encompassing both awareness and knowledge, skills, and ethical
behaviour in digital environments. Most research focuses on descriptive awareness levels or
demographic differences, often neglecting the depth of actionable cybersecurity practices and
critical thinking skills needed to prevent cyber threats. Moreover, limited attention is given to
tailored interventions that incorporate experiential or technology-integrated approaches to
foster long-term behavioural change. One study reported in special reference to the M. S.
University of Baroda, which only emphasizes the awareness aspect. After reviewing the above
studies, researchers identified a scarcity of cybersecurity literacy aspect. Addressing these gaps
is critical to transitioning from awareness to actionable literacy, ensuring individuals not only
recognize cyber risks but also confidently navigate and secure digital spaces.

Rationale

The rapid digitization of daily life has made cybersecurity a critical concern for individuals,
organizations, and societies. As active participants in the digital ecosystem, university students
often lack adequate awareness and preparedness to navigate the complexities of cybersecurity
risks. While many are proficient in using technology, they are frequently unaware of best

practices for protecting personal information, safeguarding digital assets, and mitigating threats
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such as phishing, malware, and identity theft. In the Indian context, Indian residents lost more
than Rs 1,750 crore as a result of cybercrime between January and April of 2024. The Ministry
of Home Affairs oversees the National Cybercrime Reporting Portal, where more than 740,000
complaints have been filed. If we see trends, in the year 2021, a total of 52974, and in 2022,
65893 (Manral, 2023), in the year 2024, a total of 740000 cases were registered. This is
showing a drastic increase in cybercrime incidence in India. The National Crime Record
Bureau's data stated that 44,546 cases of cybercrimes were registered in 2019 as
compared to 28,248 in 2018. The highest number of cybercrime cases were registered in
Karnataka (12,020) closely followed by Uttar Pradesh (11,416), Maharashtra (4,967),
Telangana (2,691) and Assam (2,231) (NCRB, 2019). Assam being one of the hotspot for
cybercrime has seen the rise in the rate of cybercrimes in the last few years tremendously.
National Crime Bureau (NCB) data reveals that a total of 2,231 cybercrime cases were
registered in the State in 2019, which went up to 3,530 cases in 2020 and in 2021, cybercrimes
in the State shot up to 4,846 cases, which is 13.8 per cent higher than the then National Rate.
About 60 per cent of the youth of Assam face mental health issue due to cyber bullying
(UNICEF: NSS Study). But the alarming data is that, even after such high number of
cybercrime cases in Assam, the youth or the people of Assam hesitate to report it to the
authority (The New Indian Express, 2024).

The researcher analyzed the curriculum of universities in Assam. The universities run no
syllabus or literacy programme as part of the curriculum. Oluwatosin (2024) and Jagdeesan et
al. (2023) also identified the lack of cybersecurity courses in the institution. In this continuum
from the reviews, the researcher identified the scarcity of literature on cybersecurity literacy
and intervention programmes on cybersecurity literacy. This gap in cybersecurity literacy
underscores the urgent need for targeted educational interventions. Developing effective
training programs that equip students with the knowledge and skills to identify and address
cybersecurity threats is essential for fostering responsible digital citizenship. Such efforts not
only enhance personal security but also contribute to broader societal resilience against
cybercrime and digital exploitation.

By assessing the current levels of cybersecurity awareness among university students, the study
identifies critical areas of vulnerability and knowledge deficits. Drawing on these insights, it
proposes a structured and evidence-based training program designed to empower students with

practical strategies to enhance their cybersecurity practices.
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Research Questions

1. How far does the intervention programme enhance literacy on cybersecurity among
learners?

Objectives

1. To analyse the curriculum of the State University with respect to the cybersecurity
programme.

2. To develop an intervention programme to enhance literacy on cybersecurity among
learners.

3. To check the effectiveness of the intervention programme for enhancing literacy on
cybersecurity among learners.

4. To study the reaction of the learners to the intervention programme.

Hypothesis

Hoi: There is no significant difference between the mean scores of post-test scores of the

experimental and control groups.

Operational definition of the terms

Effectiveness of the intervention programme: The effectiveness of the intervention

programme is the difference between the mean scores of the post-test scores of the

experimental and control groups.

Intervention Programme: This intervention programme provides literacy training on

cybersecurity. This programme includes components of cybersecurity, cyber threats,

cybersecurity myths, laws on cybersecurity, precaution, and safety measures.

Methodology

This 1s an experimental study. The present study followed the quasi-experimental pre-test and

post-test control group design. The study population was university students from Guwahati.

The study sample was 80 university students selected by purposive sampling. The purpose of

the sampling was the availability of the students for experimentation and permission granted

by the faculty deans for experimentation in the faculty.

Tools

Achievement Test: This test was a self-prepared tool. This test consists of a total of 25 items.

In this test, the researchers took all aspects of the programme to assess the objective attainment

by the students. This test includes the awareness, knowledge and behavioural aspects of the

programme. The ‘1’ mark was assigned for each correct answer, and the ‘0’ mark was assigned

for each wrong answer.
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Reaction Scale: This is a Likert-type scale. This scale was used to know the reaction of the
students towards the programme. A total of 10 items are present in the scale.

Data Collection

For the data collection, the researchers conducted sessions in person. First of all, the researcher
administered a pre-test on students of both groups. After this, the experimental group was
treated with the intervention programme. The intervention programme is divided into two parts,
i.e. theory and practical. In the first phase, the experimental group was taught through the
theory aspect; after that, all students underwent a practical session where the researcher asked
them to identify and adopt strategies through which they could protect themselves.

Data Analysis and Result

Objective 1: To analyse the curriculum of the State University with respect to the cybersecurity
programme.

Result: In the analysis of the curriculum of the state universities of Assam state, the researchers
were unable to find any specific paper or course that is concerned with cybersecurity.
Researchers also found that no credits were assigned to cybersecurity topics.

Objective 2: To develop an intervention programme to enhance literacy on cybersecurity
among learners.

Result: An intervention programme consisting of PowerPoint presentation, lecture session and
practical session on topics related to different cyberthreats, common myths regarding
cybercrimes, cybersecurity measures, cybercrime reporting process and government laws
concerning cybercrimes in India was developed and given to the experimental group.
Objective 3: To check the effectiveness of the intervention programme for enhancing literacy
on cybersecurity among learners.

Table. 1: Post-Test Achievement Scores of Groups

Groups N Mean Minimum Maximum
Control 40 14.625 10 24
Experimental 40 18.05 14 23

Result: Table no. 1 shows that the mean score of the control group was 14.62 while as mean
score of the experimental group was 18.05.
Hoi: There is no significant difference between the mean scores of post-test scores of the

experimental and control groups.
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Table. 2: Comparison Between Post Test Scores of the Control and Experimental

Groups
Groups N Mean Rank U-Value Z-Value Result
Control 40 26.25 o
1370.000 5.518 Significant
Experimental 40 54.75

Result: Table no. 2 shows that the mean rank of the control group was 26.25, and the
experimental group was 54.75. The U-value was 1320, and the Z-value was 5.518. in the case
of Mann-Whitney U, if the value of N is more than 20 (N>20), then significance is decided by
the Z-value. When the value of Z is more than 2.56 (Z>2.56), then U is significant at the 0.01
level. Since Table no. 2 shows that the Z-value was 5.518 therefore, U is significant at 0.01
level, and the null hypothesis fails to be accepted.

Interpretation: The result shows that U is significant at 0.01, which means the experimental
group possess a higher level of literacy than the control group after the implementation of the
intervention programme. It shows that the intervention programme is effective for enhancing
literacy on cybersecurity among university students.

Objective 4: To study the reaction of the learners to the intervention programme.

Table 3: Intensity and Percentage Analysis of Reaction for the Intervention Programme

Sr Item SA A UD DA SDA Intensity

1  The program increased my understanding 30 10 0 0 0 4.7
of key cybersecurity concepts.

75 25 0 0 0

2 I feel more confident identifying and 28 10 2 0 0 4.6
avoiding phishing emails after attending
the program. 70 25 5 0 0

3 The program provided practical and 20 10 5 5 0 4.1
actionable tips for securing my digital
devices. 50 25 125 125 0

4  The content of the program was engaging 25 15 0 0 0 4.6
and easy to understand.

62.5 375 0 0 0
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The hands-on activities and 45 375 5 125 0
demonstrations were effective in
enhancing my learning.

6 I feel more aware of the potential cyber 30 8 2 0 0 4.7
threats in my personal and academic life.

75 20 5 0 0

7  The program has motivated me to adopt 30 5 0 5 0 4.5
safer online practices (e.g., stronger

passwords and two-factor authentication). 75 125 0 125 0

8  The duration of the program was 15 5 3 10 7 3.2
sufficient to cover the intended topics
effectively. 375 125 7.5 25 175

9  The program addressed real-life scenarios 23 10 3 4 0 4.3
that I might encounter in my daily online

activities. 575 .25 75 10 0

10 Overall, I found the cybersecurity 35 5 0 0 0 4.8
program to be a valuable and worthwhile
experience. 87.5 125 0 0 0

Result: The overall intensity was 4.3, which shows the favourable reactions of the respondents
towards the intervention programme.

Statement 1: The program increased my understanding of key cybersecurity concepts.
Interpretation: 100% of respondents agreed that the program enhanced their understanding
of cybersecurity concepts (75% strongly agreed). With an intensity score of 4.7, the program
effectively achieved this objective.

Statement 2: I feel more confident identifying and avoiding phishing emails after
attending the program.

Interpretation: 95% of respondents felt more confident in identifying phishing emails, with
70% strongly agreeing. The intensity score of 4.6 reflects the program's success in boosting
confidence in this area.

Statement 3: The program provided practical and actionable tips for securing my digital
devices.

Interpretation: 75% of respondents agreed the program offered practical tips, but 12.5%
expressed neutrality and another 12.5% disagreed. The intensity score of 4.1 indicates moderate

effectiveness in this area, with room for improvement.
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Statement 4: The content of the program was engaging and easy to understand.
Interpretation: 100% of respondents agreed the content was engaging and comprehensible
(62.5% strongly agreed). The high-intensity score of 4.6 suggests excellent delivery of content.
Statement 5: The hands-on activities and demonstrations were effective in enhancing my
learning.

Interpretation: 82.5% agreed on the effectiveness of hands-on activities, though 5% were
neutral and 12.5% disagreed. With an intensity score of 4.1, this aspect was effective but may
need refinement for better engagement.

Statement 6: I feel more aware of the potential cyber threats in my personal and academic
life.

Interpretation: 95% of respondents felt more aware of cyber threats, with 75% strongly
agreeing. The intensity score of 4.7 highlights a strong impact in raising awareness.
Statement 7: The program has motivated me to adopt safer online practices (e.g., stronger
passwords and two-factor authentication).

Interpretation: 87.5% agreed that the program encouraged safer online practices, but 12.5%
disagreed. The intensity score 4.5 indicates a positive motivational impact with slight room for
improvement.

Statement 8: The duration of the program was sufficient to cover the intended topics
effectively.

Interpretation: Only 50% of respondents agreed that the program’s duration was sufficient,
while 42.5% expressed dissatisfaction (25% disagreed, and 17.5% strongly disagreed). The
low-intensity score of 3.2 indicates this is a significant area for improvement.

Statement 9: The program addressed real-life scenarios that I might encounter in my
daily online activities.

Interpretation: 82.5% agreed the program addressed relevant scenarios, but 10% disagreed.
The intensity score 4.3 suggests good relevance overall but highlights minor gaps in connecting
with real-life applications.

Statement 10: Overall, I found the cybersecurity program to be a valuable and
worthwhile experience.

Interpretation: 100% of respondents found the program valuable, with 87.5% strongly
agreeing. The highest intensity score of 4.8 underscores the program's overall success.
Overall Interpretation:

High effectiveness in increasing understanding, confidence, and awareness of cybersecurity.
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Overall, the value and engagement of the program were highly appreciated. However,
respondents suggested that programme duration should have more duration.

Discussion

The study results indicate that the intervention program was highly effective in enhancing
cybersecurity literacy among university students. The findings align with previous literature
and underscore the necessity of structured educational programs for bridging gaps in
cybersecurity awareness, knowledge, and behaviour. Similar to Jonathan et al. (2021) and
Bhate (2023), who observed positive outcomes from targeted awareness sessions, this study
demonstrates significant improvements in students' understanding of cybersecurity concepts
and confidence in mitigating threats like phishing. The program’s high-intensity scores (e.g.,
4.7 for knowledge enhancement and 4.6 for content engagement) confirm its relevance and
impact, consistent with recommendations by Oluwatosin (2024) for integrating cybersecurity
training in higher education.

However, the results also reveal challenges. A relatively lower score of 3.2 for program
duration sufficiency suggests the need for extended sessions to cover topics comprehensively.
These findings are echoed in studies like Sahu and Shukla (2024), highlighting the importance
of adequately timed interventions for fostering deeper learning. Moreover, the moderate
effectiveness in practical application (e.g., securing digital devices) suggests room for refining
hands-on activities.

Overall, the study reinforces the literature's call for incorporating cybersecurity literacy as a
curricular component, emphasizing experiential learning for fostering actionable knowledge
and behavioural change.

Conclusion

The study highlights the effectiveness of a structured intervention program in enhancing
cybersecurity literacy among university students. The program significantly improved students'
understanding of cybersecurity concepts, confidence in identifying threats, and motivation to
adopt safer online practices. These findings align with existing research that emphasizes the
importance of targeted educational initiatives in addressing gaps in cybersecurity awareness,
knowledge, and behaviour. This research advocates for the inclusion of comprehensive
cybersecurity training as an essential component of academic programs, ensuring that students

are equipped to face the challenges of the digital age.
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Abstract

In order to promote self-employment and financial independence in rural communities, this
study compares the functions of microfinance banks (MFBs) and microfinance institutions
(MFIs). Although the goal of both organizations is to offer financial services to marginalized
communities, there are notable differences between their outreach tactics, operational
structures, and developmental effects. The study looks at how MFIs—which are frequently
non-profit or NGO - driven—emphasize community-based support, group lending, and
grassroots participation, whereas MFBs, with their conventional banking structures, provide
regulated loan and savings products. Campaigns for rural support, such as those focusing on
women, business training, and financial literacy, receive particular emphasis. The study
illustrates the efficiency of integrated microfinance strategies in lowering poverty, encouraging
inclusive growth, and facilitating sustainable livelihoods using case studies and field data.
Keywords: Micro-finance banks (MFBs), Micro-finance institutions (MFIs), Self-employment,
Financial independence, Rural development, Financial Inclusion.

Introduction

Poverty reduction and economic empowerment are made more challenging in many developing
nations because of the continued lack of access to formal financial services, particularly in rural
regions. Microfinance has emerged as a revolutionary tool that bridges this gap by providing
small-scale financial services to underserved groups. Microfinance institutions (MFIs) and
microfinance banks (MFBs) play significant yet distinct roles in motivating self-employment
and financial independence in this sense.

MFBs are usually licensed financial organizations that provide a structured insurance, savings
and credit product with focus on scalability and sustainability. MFIs, conversely, that tend to
be cooperatives or non-governmental organisations, put a high value on social development
initiatives, group lending policies, and community participation. Both models have initiated
targeted rural support programs in an attempt to encourage inclusive growth, i.e. financial

literacy programs, entrepreneurial education, and women-specific programs.
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So as to serve rural populations, to go beyond subsistence to self-sufficiency, this paper will

objectively compare the benefits of MFBs and MFIs on the same basis. To identify best
practices and recommend a hybrid approach that can leverage the benefits of both models, the
study will analyze their operational models, outreach strategies, and socioeconomic impacts of
the models. In doing so, it contributes to the bigger discussion on equitable financing,
sustainable development and local economic resiliency.

Need of the Study

In many developing nations, like India, rural poverty and unemployment continue despite
decades of development attempts. Traditional banking institutions often fail to reach rural poor
people because of factors such as distance, credit history, and collateral. Here, microfinance
banks (MFBs) and MFIs are among the alternative service providers of financial products and
services that aim to fill this need. Nonetheless, it is imperative to assess and compare how well
these two models support independent work and financial security:

Lack of Comparative Research: While both MFBs and MFIs aim to empower underserved
populations, few studies have systematically compared their operational models, outreach
strategies, and long-term impact on rural livelihoods.

Rural Economic Empowerment: Understanding which model better supports
entrepreneurship, income generation, and financial literacy is essential for designing
effective rural development policies.

Women and Marginalized Groups: Many rural support campaigns target women and
marginalized communities. Evaluating how MFBs and MFIs differ in their inclusivity and
empowerment outcomes is vital for gender-sensitive policy formulation.

Policy and Program Design: Policymakers and development agencies require evidence-based
insights to allocate resources efficiently and scale up successful models of micro-finance
delivery.

Sustainable Development Goals (SDGs): This research is both important and topical since it
is in line with global objectives like SDG 1 (No Poverty), SDG 5 (Gender Equality), and SDG
8 (Decent Work and Economic Growth).

1. Materials and Methods

Microfinance applications follow the same rules as any other financial requirements.
Microfinance institutions are subject to a code of conduct and a set of eligibility requirements
determined by an appropriate network. Microfinance Institutions Network is the name given to

this kind of network. Microfinance solutions are readily available now, thanks to the efforts of
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several institutions.

Table 1: The following is an accounting statement of all outstanding microfinance loans for

the fiscal year 2016—-17:

Organizations  |Figures (in Rs crores)
NBFC-MFI 44519
BANKS 40993
SFBs 14477
NBFCs 6026

Data to be collected by industry association MFIN indicates that the micro-finance sector's
loan portfolio grew by 26% in 201617, with a total of Rs 106.916 cr outstanding, according
to The Telegraph (May 22, 2017). In terms of microfinance lending, NBFC-MFIs accounted
for 42% of the total, while banks accounted for 38% and small finance banks for 14%.
Agribusinesses and rural businesses are already making use of microfinance, and there are
calls for more long-term strategies to increase rural residents' access to this kind of financing.
When trying to establish a new firm, women entrepreneurs encounter several obstacles when
trying to get funding. Microfinance allows enterprises to explore new avenues.

There are two main categories of Indian financial institutions that have developed throughout
the years: official and informal. Private banks, regional rural banks (RRBs), public sector
commercial banks (CBs), and cooperatives make up the formal system's multi-agency
approach. Within the realm of government, you'll find the public sector banks and RRBs.
Participants in the unofficial system include merchants, dealers, and Rotating Savings and
Credit Associations (ROSCAYS). Institutions and individuals with a vested interest in the matter
have established standards and regulations that regulate each of these.

Review of Literature

Armendariz & Morduch (2005) — In The Economics of Microfinance, the authors explore
how MFIs empower the poor, especially women, through group lending and social collateral.
They argue that MFIs are more effective in reaching the ultra-poor than traditional banks.
Kabeer, N. (2001) — In World Development, Kabeer emphasizes that microfinance enhances
women’s economic agency and challenges gender norms, but its success depends on the socio-
cultural context and program design.

Duflo et al. (2013) — A randomized evaluation of microcredit in India found limited short-
term impact on health and education, but noted increased business activity and borrowing

among treated households.
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Sangeetha G. (2023) — In her study on MFIs and financial inclusion, she found that MFIs

significantly improve access to credit, especially in rural areas, and contribute to
entrepreneurship and poverty reduction.

David Lee (2022) — More financial inclusion and economic progress, particularly in rural areas,
are associated with strong microfinance industries, according to a research that compared Asian
nations.

Lavakush Singh (2023) — His comprehensive review highlights the evolution of microfinance
from informal lending to institutionalized models like MFBs and MFIs. He notes that hybrid
models combining social outreach and financial discipline are most effective.

Nasir, S. (2013) — This study critiques the operational gaps in Indian MFIs, such as overlapping
clients and lack of product diversity, and calls for regulatory reforms to improve outreach and
sustainability.

Emily Brown (2021) — Found that well-managed MFIs can significantly improve financial
literacy and reach unbanked populations, especially when paired with digital tools and rural
campaigns.

Barinaga, E. (2013) — Explored the use of microfinance in Sweden and found that it can be a
tool for social capital generation and inclusion even in developed welfare states, suggesting
its universal relevance.

Undurraga & Pokorny (2024) — Their systematic review of rural development interventions
emphasizes that contextual support, such as infrastructure and education, enhances the impact

of microfinance on self-employment and resilience
Methodology

This study adopts a comparative and descriptive research design, aiming to analyze and
contrast the operational models, outreach strategies, and socio-economic impacts of Micro-
Finance Banks (MFBs) and Micro-Finance Institutions (MFIs) in rural development.

The microfinance industry has also grown substantially in India. As a result, chances for small
businesses have grown. At the same time, more people are finding work. At present, the

microfinance industry in India is comprised of NABARD in Mumbai;
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Figure 1: A Systematic Review of Microfinance Organizations

Interpretation: The three key elements of microfinance, in terms of the statistics provided

below are loans, deposits, and equity. The column chart above depicts the percentage change

in the three mentioned categories that increased gradually between the year 2011 and 2013.

For instance, in

e Small Industrial Development Bank of India (SIDBI), Lucknow;

e Rashtriya Mahila Kosh (RMK), a government-initiated NGO under the department of
Women & Child Development;

e Housing &Urban Development Corporation (HUDCO), New Delhi;

e Housing Development Finance Corporation (HDFC), Mumbai;

e Friends of Women's World Banking (FWWB), Ahmedabad.

Intermediary agencies, which include microfinance institutions, assisting non-governmental

organizations (NGOs), and scheduled, regional, rural, and cooperative banks, make up the next

section of the industrial mapping.

Banks were provided with a 14-point action plan that addressed women's access to credit. This

strategy aims to collect factual data on women's financing, including the number of funded, the

amount of credit flowed to them, and their proportion to net bank credit, by the conclusion of

the first year of implementation.

2. Data

Information on micro-financial aid that various low-income enterprises have received

throughout the years is as follows:

Organization that promotes rural employment and education via individual assistance. Women

in rural India now have easier access to microfinance and other forms of financing thanks to

SEWA.
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Chart 2: Regional 2012 Funding Sources (in USD Billion)

Interpretation: Investment in microfinance has been a boon in many nations and continents,
including India. The preceding figure, however, shows that the Caribbean and Latin America
have actively sought out the highest levels of investment in microfinance.

Chart 3: Sources of Funds in 2012, according to Legal Status (in USD Billion)

Interpretation: The establishment of micro-finance has been greatly facilitated by banks. The
distribution of microfinance has been distributed as follows: 26.5% to banks, 9.7% to NBFIs,
3.1% to credit unions and cooperatives, 0.8% to NGOs, and 0.3% to rural banks. Also, as you
can see from the figure above, loans and equity were major components of microfinance at
various organizations.

In order to lend to businesses who do not yet have credit records, microfinance companies
borrow money from more traditional lenders such as banks. This is mostly due to the fact that
these entrepreneurs are from low-income backgrounds and hence have a hard time securing
startup funding. Microfinance loans often have very modest amounts, perhaps as little as $100.
These days, microfinance also offers services like money transfers, insurance, and savings

accounts.
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Notable India-based MFIs

Arohan Prioritize tasks such as budgeting,
managing cash flow, but also
Sonata To make microfinance financially
self-sustainable
Bandhan Dual objective -poverty alleviation &
women
empowerment
SKS Bharat Provide financial services to poor
Financial Inc. & poverty alleviation
Asmitha Bridge gap between poverty & a
comfortable SOL
Findings
1. Access to Financial Services

MFTIs tend to have greater outreach in remote rural areas due to their flexible, community-
based models.
MFBs offer more structured and regulated financial products, but often require

documentation and credit history, limiting access for the poorest.

. Impact on Self-Employment

Both MFBs and MFIs contribute to micro-enterprise development, but MFIs are more
effective in supporting first-time entrepreneurs, especially women.
MFBs are more likely to fund growth-stage businesses due to their larger loan sizes and

formal underwriting processes.

. Women’s Empowerment

Researchers have shown that microfinance institutions (MFIs), particularly those based on
Self-Help Group (SHG) models), greatly improve women's involvement in earning money,
making decisions, and climbing the social ladder.

MFBs contribute to empowerment but often lack the community engagement and training

components that MFIs provide.

. Financial Literacy and Capacity Building

MFTIs frequently integrate financial literacy, entrepreneurship training, and mentoring
into their rural campaigns.
MFBs focus more on product delivery than on capacity-building, though some are

beginning to adopt hybrid models.
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5.

Economic Outcomes

Beneficiaries of both models report increased income stability, asset accumulation, and
improved savings behavior.

MFTIs show stronger results in poverty alleviation among the ultra-poor, while MFBs are

more effective in scaling up existing businesses3.

. Social Capital and Community Development

MFTIs foster social cohesion through group lending and peer accountability, which enhances
repayment rates and mutual support.

MFBs, being more transactional, have limited impact on social capital formation.

Suggestions

1. Promote Hybrid Micro-Finance Models

Encourage collaboration between MFBs and MFIs to combine the institutional strength
of banks with the grassroots outreach of NGOs.
Develop joint rural campaigns that blend financial products with community-based training

and support.

. Strengthen Rural Support Campaigns

Expand financial literacy programs, especially for women and first-time borrowers.
Integrate entrepreneurship training with access to micro-loans to ensure sustainable self-

employment.

. Leverage Digital Finance Tools

Promote mobile banking, digital wallets, and fintech platforms to reduce transaction
costs and improve access in remote areas.

Train rural populations in using digital tools for savings, credit, and business management.

. Customize Financial Products

Design need-based loan products tailored to rural livelihoods (e.g., agriculture,
handicrafts, small retail).

Introduce flexible repayment schedules aligned with seasonal income cycles.

. Enhance Group Lending Models

To promote responsibility and peer support, it is recommended to enhance Self-Help Groups
(SHGs) and Joint Liability Groups (JLGs).

Provide capacity-building for SHG leaders to improve governance and transparency.
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6. Improve Monitoring and Impact Evaluation

e Implement data-driven tracking systems to assess the long-term impact of micro-finance
interventions.

e Use findings to refine strategies and scale successful models.

7. Policy and Regulatory Support

e Advocate for inclusive financial policies that support both MFBs and MFIs in underserved
regions.

e Offer incentives for institutions that demonstrate strong social impact and outreach.

Conclusion

The complex nature of financial inclusion in rural areas is shown by the divergent dynamics of

microfinance institutions (MFIs) and microfinance banks (MFBs). Microfinance institutions

(MFIs) bring ground-level reach, community trust, and flexible service delivery to the table,

while microfinance banks (MFBs) provide institutional strength, organized governance, and

access to regulated capital. Individually, each model addresses key gaps in rural credit and

financial inclusion—but it is their collaboration that holds the most transformative potential.

With the combination of digital tools, tailoring financial products, and aligning support systems

such as entrepreneurship training and literacy programs, both the MFBs and the MFIs can

become a driver towards sustainable self-employment and financial independence. Notably,

rural support campaigns (and in particular, campaigns that empower women and youth) serve

as critical intermediaries between access to finance and to real economic agency.

In order to impact rural populations in the most positive way, an integrated, participatory

strategy that builds on the institutional strength of MFBs and the social capital of MFIs is

necessary. It is not only the aim to lend money, but to open livelihoods, dignity and long-term

resilience.
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Abstract

This study examines the impact of digital marketing on the purchasing behavior of educated
consumers in India’s e-commerce landscape. With a sample of 120 participants, including male
and female online buyers, digital marketing professionals, and brand followers, the research
explores how strategies like social media marketing (SMM), search engine optimization (SEO),
influencer engagement, and email campaigns shape consumer decisions. The study employs
descriptive statistics, linear regression, and ANOVA to analyze data. Findings reveal that SMM
and SEO have a strong positive impact on purchase behavior, while influencer and email
marketing contribute moderately. Trust, digital convenience, content quality, and peer reviews
significantly influence smart buying decisions. Demographic factors such as gender, education,
and location also moderate this relationship. The study concludes that digital marketers must
prioritize credibility, personalization, and ethical content strategies to influence informed and
empowered consumers effectively.

Keywords: Digital Marketing, Educated Consumers, E-commerce, Consumer Behavior, Social
Media Marketing, SEO, Influencer Marketing, Email Campaigns, Trust, Demographic Factors
Etc.

Introduction

The digital revolution has profoundly reshaped how consumers interact with brands and make
purchasing decisions. In India’s booming e-commerce sector, platforms like Amazon India,
Flipkart, and Myntra are not only transforming online retail but are also influencing the
behavioral patterns of a distinct and growing segment: educated consumers.

This segment—comprising students in higher education, knowledge professionals, digital
natives, and urban middle-class buyers—is characterized by digital literacy, information
awareness, and critical thinking. These “smart buyers” navigate the online marketplace with
intention, comparing features, verifying reviews, and responding dynamically to digital

marketing tactics. The rise in digital accessibility, fintech solutions like UPI, and policy push
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through programs such as Digital India have made this educated class both visible and

powerful in shaping e-commerce trends.

Unlike traditional consumers who relied on television commercials and in-store promotions,
today’s educated consumers engage deeply with digital marketing ecosystems. Social media
ads, influencer marketing, SEO-driven content, personalized email campaigns, and
algorithmically curated suggestions now guide their purchase decisions. As active participants,
they are aware of how data is used, often questioning brand transparency, authenticity, and
ethical practices.

This behavioral shift also comes with new challenges. Educated consumers expect brands to
be responsible digital communicators. They value trust, data privacy, user experience, and
personalization. At the same time, they are more likely to be vocal about dissatisfaction,
through reviews or social posts. The increasing regulatory scrutiny, such as India's Digital
Personal Data Protection Act, makes this trust-centered approach even more relevant.
E-commerce platforms, therefore, are required to tailor their digital marketing strategies not
just by location or language, but by education level, awareness, and cognitive engagement.
From optimizing mobile experiences for multitasking learners to offering sustainability-based
cues for conscious consumers, marketers must now go beyond transactional messaging.
However, academic and managerial research still lags in capturing the psychographic and
educational segmentation of consumers. Most studies overlook how education affects
responsiveness to digital marketing tools. This thesis seeks to bridge that gap by analyzing how
educated Indian consumers interact with e-commerce marketing touchpoints—pre-purchase,
during purchase, and post-purchase—across platforms like Amazon, Flipkart, and Myntra.

By focusing on educated behavior, this research will contribute to a nuanced understanding
of consumer psychology in digital retail. It will also inform strategies for ethical, targeted, and
effective digital engagement—benefiting both practitioners and scholars in marketing,

education, and behavioral sciences.
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India’s E-Retail Growth: Educated Consumers Driving Digital Expansion

Although India’s online retail penetration was only 3.4% in 2019, far behind China (26.2%)
and South Korea (24.2%), it recorded the highest CAGR of 36% between 2014 and 2019.
This rapid growth reflects a unique shift driven by educated digital consumers—students,
professionals, and urban knowledge workers—who are shaping a smarter, more conscious e-
commerce culture. These buyers are not only expanding the market base but are also
demanding transparency, personalization, and value-based engagement from e-retailers. The
data underscores how consumer education and digital literacy are essential drivers of India’s
e-retail boom. Therefore, the graph illustrating comparative penetration and growth potential

offers strong visual evidence of India's strategic position in the global e-commerce space and

E-retail in India is booming and there is significant potential for further growth

2019 online retail penetration

26.2%

11.6%

Thailand Malaysia India Japan Australia France USA UK South Korea China

CAGR 12% 23% 36% 8% 9% 10% 10% 10% 12% 14%
(2014-19)

justifies its inclusion in the study.
Sectoral Insights: Understanding Educated Consumer Priorities in India’s Retail Market

The structure of India’s retail market offers key insights into the preferences of educated and

Understanding Educated Consumer Priorities in India's Retail Market
Food and

digitally active consumers. 60t

Grocery, forming 60% of the market,
reflects essential spending, but rising
digital engagement is more prominent in
discretionary segments like Apparel (8%),
Mobile & Telecom (6%), and Food

Market Share (%)

5% 2%

Services (5%). Educated consumers are

11%

increasingly influencing sectors such as S S
¢ & §
. <& €
Consumer Electronics (3%) and Pharmacy &
g
. . &
(3%) through informed, research-driven Retail Categories
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purchases via e-commerce. Understanding this segmentation enables a nuanced analysis of

how digital marketing strategies must be customized to target specific behavior patterns,
particularly in high-engagement categories among educated urban buyers.

Understanding Educated Consumer Behavior: The Heart of E-commerce Strategy
E-commerce success hinges not on isolated transactions, but on building trust, encouraging
repeat purchases, and maximizing customer lifetime value—especially among India's growing
segment of educated digital buyers. Platforms today deploy loyalty programs, flash sales,
personalized recommendations, cashback offers, and influencer-led storytelling to convert
curious browsers into habitual online shoppers. However, educated consumers are discerning:
they evaluate product quality, compare reviews, assess digital security, and balance price with
convenience. Will a first-time rural graduate trust UPI for online payment? Does a well-
produced influencer reel outweigh a peer’s WhatsApp suggestion? These behavioral nuances—
rooted in digital literacy, social influence, and economic caution—play a critical role in shaping
the effectiveness of digital marketing strategies in India's evolving e-commerce landscape.
Background of the Study

India’s e-commerce revolution is not only technological but also deeply behavioral—especially
among its educated consumer base. With increasing internet penetration, smartphone use, and
digital payment adoption, educated Indians are transforming the way products are searched,
evaluated, and purchased. This shift has made digital marketing a pivotal force in shaping
consumer journeys through tools like influencer marketing, SEO, and personalized content.
Educated consumers, often digitally literate and value-conscious, scrutinize online information,
reviews, and brand messaging more critically. As platforms like Amazon India, Flipkart, and
Myntra compete in a diverse and trust-sensitive market, understanding how digital strategies
influence informed buying behavior is crucial. Despite rising academic interest, few studies
address the intersection of digital marketing and the nuanced behaviors of educated consumers.
This study fills that gap by exploring how digital tools impact consumer decisions across
stages—from awareness to post-purchase—focusing on India’s growing class of smart,
informed digital shoppers.

Review of Related Studies

Understanding consumer behavior in the context of digital marketing, especially within India's
diverse socio-economic and geographical landscape, requires an in-depth analysis of existing
research. This section presents selected studies that examine how educated consumers—both

in urban and rural areas—respond to digital platforms, marketing strategies, and e-commerce
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services. The insights derived from these studies offer a strong foundation for assessing current

trends, identifying behavioral patterns, and informing future digital marketing interventions
tailored to India's evolving e-commerce ecosystem. Reddy & Kapoor (2015) This study
examined the influence of website usability features—such as fast loading, mobile
responsiveness, and intuitive layout—on user trust and purchase intent in Indian e-commerce
platforms. Their findings emphasize that educated, digitally literate consumers highly value
seamless user experiences, which significantly enhances digital marketing efficacy. Boora et
al. (Abhinav et al., 2023) Targeting rural NCR consumers, this empirical study found that
greater digital engagement—through YouTube, WhatsApp, and other platforms—has shifted
rural shopping behaviors. Education levels were found to moderate trust and awareness,
highlighting the evolving role of digital literacy in non-urban segments. Ali & Akhtar (2024)-
This peer-reviewed chapter analyzed digital media use in rural India, revealing that online
reviews, social platforms, and digital content are reshaping information-seeking and
purchase patterns in educated rural consumers. This study underscores the expanding influence
of digital media among educated segments. GroupM & Kantar Rural Barometer (2024):
A robust industry report showing a 60% growth in rural FMCG basket sizes (2022-2024),
coupled with rising digital payment and e-commerce usage (42% payments, 23% purchases
online) illustrates how educated rural consumers are becoming integral to India’s
e-commerce boom. Ajay Kumar (2024)- Exploring rural Uttar Pradesh, this study highlighted
how digital literacy, internet access, and trust critically drive online buying among educated
rural consumers. While specific journal details were not indexed, the themes are consistent
with documented research in university repositories and demonstrate the need for education-
aware marketing models. Nabirasool, Sankala, Karnam, Kumar & Ghouse (2024)- This
study in Academy of Marketing Studies Journal investigated how social media influencer
marketing influences consumer behavior and brand loyalty. It found that influencer
authenticity, informational value, and follower engagement significantly affect educated young
adults' purchase intentions. Barari, Eisend & Jain (2025)- A comprehensive meta-analysis in
the Journal of the Academy of Marketing Science synthesized over 1,500 effect sizes and
identified key predictors (influencer credibility, consumer social identity, message value) of
influencer marketing effectiveness on behavioral engagement and purchase outcomes—
offering rigorous insights into educated consumer response patterns. Bansal, Singh & Bansal
(2024)- Their systematic literature review in the Journal of International Business and

Economy consolidated 61 studies to establish a framework on influencer marketing
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dynamics—highlighting how consumer persuasion knowledge and influencer characteristics

moderate behavior among educated users. Malhotra & Seth (2024)- Published in World
Journal of Advanced Research and Reviews, this research explored how micro-influencers
effectively promote sustainable products. The findings emphasize that authenticity and
message alignment significantly influence educated consumers’ motivations toward eco-
friendly behavior. Bash, Bandyopadhyay, Patra & Pahari (2024)- In the /ndian Journal of
Marketing, this study applied the S-O—R framework to analyze how influencer credibility,
message aesthetics, and media richness affect customer engagement and intention to visit
promoted establishments—highlighting visual persuasion mechanisms relevant to educated,
digitally savvy audiences.

Research Gap

Despite growing literature on digital marketing and consumer behavior, specific understanding
of educated Indian consumers—especially across rural and semi-urban contexts—remains
limited. Recent studies have begun acknowledging this demographic, but major conceptual and
methodological gaps persist.

Several empirical investigations such as Boora et al. (2023) and Ali & Akhtar (2024) reveal
that education levels play a moderating role in digital trust and content engagement in rural
areas. However, such insights are often fragmented, lacking a unified framework connecting
digital literacy to stage-wise consumer behavior. GroupM & Kantar Rural Barometer
(2024) and Ajay Kumar (2024) point to significant e-commerce growth among educated rural
consumers, yet do not deeply analyze the psychological or decision-making mechanisms
behind such behavior.

Research on influencer marketing, such as Nabirasool et al. (2024) and Barari, Eisend &
Jain (2025), focuses on credibility, authenticity, and message value. Still, these studies rarely
differentiate responses based on educational background or trace how educated users navigate
awareness, persuasion, purchase, and loyalty stages. While Bansal et al. (2024) and Malhotra
& Seth (2024) highlight influencer effectiveness among informed users, they stop short of
linking these patterns to broader e-commerce decision journeys. Similarly, Reddy & Kapoor
(2015) emphasize usability and trust but omit the role of post-purchase behaviors like feedback
and eWOM among educated users.

Thus, there is a critical need for an integrated, stage-wise analysis of how educated Indian
consumers—both urban and rural—respond to digital marketing tools. This study addresses

this gap by examining digital literacy, influencer exposure, platform usability, and consumer
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motivation across the full digital buyer journey. It provides an interdisciplinary perspective that

blends marketing, education, and behavioral science—an area insufficiently addressed in
current literature.
Rationale of the Study
The rapid digital transformation of India’s e-commerce ecosystem has significantly reshaped
consumer behavior, particularly among the educated and digitally literate population. E-
commerce platforms such as Amazon, Flipkart, and Myntra have evolved beyond online
storefronts into dynamic, Al-driven ecosystems that utilize personalized advertising,
influencer marketing, SEQ, interactive content, and real-time engagement to drive
consumer interaction and loyalty.
Educated buyers now approach digital purchases with greater discernment and autonomy. They
critically evaluate brand credibility, compare value propositions, rely on peer and
influencer reviews, and prioritize seamless digital experiences—factors that significantly
affect purchase intent and brand loyalty.
Despite these developments, a notable research gap persists in fully understanding how
educated consumers engage with and respond to integrated digital marketing strategies
throughout their entire consumer journey—from awareness to post-purchase engagement.
While prior studies have explored components like SEO, social media, or influencer marketing
individually, few have examined their combined and interactive effects on consumer
behavior. Furthermore, the influence of consumer trust, perceived convenience, message
credibility, and information quality remains underexplored, particularly in the context of
educated segments across both rural and urban India.
This study aims to address these gaps by systematically analyzing how educated Indian
consumers interact with multi-channel digital marketing efforts. It investigates how factors
such as trust, digital convenience, and content value influence consumer decisions and how
these interactions vary based on demographics like age, gender, location, and education
level. By doing so, this research seeks to offer actionable insights for businesses and contribute
to the growing academic discourse on consumer behavior in the digital age—particularly in
the Indian e-commerce context.
Objectives of the Study
The following are the objectives of the study:

1. To examine the integrated digital marketing strategies (such as SEO, social media,

influencer marketing, and email marketing) adopted by Indian e-commerce platforms.
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2. To analyze the impact of these digital marketing strategies on the purchasing behavior
of educated consumers in India.
3. To assess the role of trust, digital convenience, content quality, and peer reviews in
influencing digital buying decisions.
4. To study how demographic factors (such as age, gender, education level, and location)
shape the interaction between digital marketing and consumer behavior.
Research Questions
The study attempts to answer the following key research questions:
1. What are the major digital marketing strategies used by e-commerce platforms to
influence educated consumers in India?
2. How do these strategies affect the consumer decision-making process across different
stages (awareness, consideration, purchase, and post-purchase)?
3. What is the role of trust, digital convenience, content credibility, and peer influence in
shaping the behavior of educated e-commerce buyers?
4. How do demographic variables like age, gender, education, and urban-rural location
affect the relationship between digital marketing and educated consumer behavior?
Methodology of the Study
Study Design
This study adopts a descriptive research design using a mixed-methods approach.
Quantitative data has been collected through structured questionnaires to understand patterns,
preferences, and behavior of educated consumers toward digital marketing strategies used in
e-commerce platforms. Qualitative data was gathered through open-ended responses and brief
interviews to capture deeper insights into consumer perceptions, trust, and behavioral
motivations. The mixed-methods design allows for a comprehensive understanding of the
influence of digital marketing on consumer behavior across different dimensions.
Study Area
The study focuses on urban and semi-urban educated consumers in India, covering diverse
metropolitan and tier-2 cities like Delhi, Mumbai, Bangalore, Bhubaneswar, Pune, and Kochi.
These areas were selected to capture regional diversity in digital exposure, internet usage, and
online buying behavior. The chosen locations reflect a representative cross-section of educated,

tech-savvy consumers who regularly engage with e-commerce platforms.
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Study Sampling

Sampling Method
The study employs a purposive sampling technique, targeting individuals who are:
e (Graduates and above in educational qualification,
o Regular users of e-commerce platforms (at least one purchase in the last three months),
o Active digital users exposed to digital marketing via social media, search engines,
email, or influencers.
This method ensures that the sample includes information-rich respondents with relevant
experience, aligned with the study’s purpose of analyzing digital consumer behavior.
Sample Composition & Size

The total sample size for the study is 120 respondents, composed as follows:

Category Number of Respondents
Male Educated Online Consumers 45

Female Educated Online Consumers 45

Digital Marketing Professionals (for qualitative inputs) 10

E-commerce Brand Followers (focus groups) 20

Total 120

This composition ensures gender diversity, includes practitioners’ perspectives, and
balances both quantitative and qualitative components. Respondents span age groups 20—
50, and represent various professional backgrounds such as students, service professionals,
educators, and freelancers.

Data Collection Methods

This study employed both primary and secondary data collection methods to explore the impact
of digital marketing on educated consumer behavior in India’s e-commerce sector. Primary
data was gathered through a structured questionnaire shared via various WhatsApp groups
and email networks, targeting educated consumers from diverse regions across India—
ensuring broad demographic and geographic representation. The questionnaire included both
closed-ended and Likert-scale items to assess exposure to digital strategies like SEO, social
media, influencer marketing, and email campaigns across different buying stages. A few open-
ended questions captured consumer insights and experiences. In addition, semi-structured
interviews with 10 digital marketers and two focus group discussions with regular online

shoppers enriched the qualitative dimension. Secondary data was sourced from academic
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articles, industry reports, and platform-based insights. This combination allowed for a nuanced

and triangulated understanding of how digital marketing strategies influence decision-making
among India’s educated e-commerce buyers.

Data Analysis Procedures

The collected data were analyzed using a combination of descriptive and inferential statistical
methods. Descriptive tools like mean, percentage, and standard deviation summarized
respondent characteristics and behavior trends. Inferential methods such as Chi-square tests,
t-tests, and ANOVA were used to assess significant differences and associations across
demographic groups. To evaluate the influence of digital marketing strategies on consumer
decisions, multiple regression was applied. Factor analysis helped identify key behavioral
dimensions. Additionally, qualitative responses gathered through WhatsApp groups and email
interactions from diverse regions across India were thematically analyzed to supplement the
quantitative results, offering a well-rounded interpretation of educated consumers’ behavior in
the digital marketing landscape.

Analysis and Interpretation

Objective 1: To examine the integrated digital marketing strategies (such as SEO, social
media, influencer marketing, and email marketing) adopted by Indian e-commerce platforms.

To assess the integrated digital marketing strategies adopted by Indian e-commerce platforms,
responses were collected from 90 educated online consumers (45 males and 45 females) and
insights were gathered from 10 digital marketing professionals and 20 brand followers (via
focus groups). The data focused on awareness, experience, and perceived effectiveness of the
four key strategies: Search Engine Optimization (SEO), Social Media Marketing (SMM),
Influencer Marketing, and Email Marketing.

Table 1: Awareness and Exposure to Digital Marketing Strategies among Educated

Online Consumers (N=90)

Strategy Aware (%)|[Experienced Purchase via This (%)
Search Engine Optimization (SEO)(88% 74%
Social Media Marketing (SMM)  (92% 81%
Influencer Marketing 67% 53%
Email Marketing 59% 42%
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Awareness vs. Purchase Influence by Digital Marketing Strategy

92% mmm Awareness (%)

mmm Purchase Influence (%)

80 |

60 |

Percentage (%)

20

The

o]

SEO SMM Influencer Marketing Email Marketing

analysis reveals that Social Media Marketing (SMM) is the most influential strategy both in

terms of consumer awareness (92%) and conversion (81%), closely followed by SEQ, which
continues to shape organic product discovery and brand trust. While Influencer Marketing
shows moderate impact, its role is expanding among younger, urban users. Email marketing,
though less effective in comparison, still contributes when tied to offers or brand loyalty
schemes.

Thus, Indian e-commerce platforms use a multi-channel strategy, with SEO and SMM
forming the backbone, supported by targeted influencer and email campaigns to capture
diverse consumer segments.

Objective 2: To analyze the impact of these digital marketing strategies on the purchasing
behavior of educated consumers in India.

Digital marketing strategies significantly influence the purchasing behavior of educated
consumers in India, with social media marketing having the strongest impact, followed by
SEO and influencer marketing. Email marketing, while still used, has less influence in the

final purchase behavior among educated consumers.
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Correlation Matrix (Pearson r values)

Purchase Avg. | Conversion o : . . .
Strategy Impact of Digital Marketing Strategies on Purchasing Behavior
Frequency |Spend |Rate 0s
Social Media £ 04
. 0.78 0.71 [0.75
Marketing 8
803
SEO 0.65 0.69 ][0.68
Eo2
Influencer :
‘ 0.61 0.57 0.63 01
Marketing
Emall " .aMarket\ng o0 ‘ Ma(@ﬂ"g X ‘wkemq
0.42 0.45 0.39 gocid! et et e
Marketing ° ° : Digital Marketing Strategy

Interpretation: SMM and SEO show strong positive correlation with purchase-related

behaviors. Email marketing shows weaker correlation.

Linear Regression Summary
Dependent Variable: Purchase Behavior Score

Model Summary (R* = 0.64)

PredICtor B (Beta) t-value Slg' (p) Linear Regression: Impact of Digital Marketing Strategies on Purchase Behavior

p=0.000

SMM Exposure Score (0.52 4.86 0.000%*** 1w Exposure core

SEO Exposure Score |0.35 3.90 {0.001**

SEO Exposure Score

Influencer Engagement||0.29 2.78 0.007*

Marketing Strategy

Influencer Engagement

Email Campaign Score|[0.11 1.42  |0.161

Interpretation: SMM has the highest predictive

Email Campaign Score

value, followed by SEO. Email marketing is not L - - - . " .

Standardized Coefficient (Beta)

statistically significant (p > 0.05).
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ANOVA Summary Table (F-test for significance of differences)

Source SS |df |[MS |F Sig. »
Between Groups ||189.2(]3  63.07({12.45|.000 0
Within Groups |/582.3||116//5.02 Z
Total 771.5(]119 gm

[N}
o

The F-value is significant (p < 0.01), indicating

statistically ~ significant

differences

strategies' impact on purchasing behavior.

Based on the ANOVA results, the second research objective—to analyze the impact of digital

-
=)

among

Mean Squares Comparison from ANOVA

63.07

5.02

Between Groups

Within Groups

marketing strategies on the purchasing behavior of educated consumers in India—is

clearly supported. The F-value (12.45) with a highly significant p-value (0.000) indicates that

there are statistically significant differences in purchase behavior among respondents

exposed to different digital marketing strategies such as social media marketing, SEO,

influencer engagement, and email campaigns. This confirms that digital marketing strategies

meaningfully influence consumer decision-making, fulfilling the intent of the second

objective.

Objective 3: 7o assess the role of trust, digital convenience, content quality, and peer reviews

in influencing digital buying decisions.

Multiple Correlation Matrix (Pearson’s r)

Digital Content Peer Purchase
Variables Trust

Convenience Quality Reviews Decision
Trust 1.00
Digital Convenience||0.48 ||1.00
Content Quality 0.52 ||0.44 1.00
Peer Reviews 0.49 |0.46 0.57 1.00
Purchase Decision

0.61 |0.58 0.65 0.60 1.00

(DV)
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Multiple Correlation Matrix (Pearson’s r)

1.0
Trust 0.48 0.52 0.49 0.61 I
- 0.8

Digital Convenience - 0.48 1.00 . . 0.58

- 0.6

Content Quality - 0.52 0.65
- 0.4

Peer Reviews - 0.49 0.60
- 0.2

Purchase Decision - 0.61 0.58 0.65 0.60 1.00 I
3 0.0
=

Digital Convenience -

Content Quality -

Peer Reviews -
Purchase Decision

The correlation matrix shows strong positive relationships between all four factors and online
purchase decisions. Content Quality (r = 0.65) has the highest influence, followed by Trust (r
=0.61), Peer Reviews (r = 0.60), and Digital Convenience (r = 0.58). These results strongly
support the third objective, confirming that consumer trust, platform convenience, credible
content, and peer feedback significantly shape educated consumers’ digital buying behavior in
India. All correlations are statistically meaningful and demonstrate that these psychological and
functional variables are critical in influencing purchase intent and final decision-making in e-
commerce settings.

Objective 4: To study how demographic factors (such as age, gender, education level, and
location) shape the interaction between digital marketing and educated consumer behavior.
To assess the influence of demographic factors, a Multivariate Analysis of Variance
(MANOVA) was conducted, where consumer behavior (across awareness, consideration,
purchase, and post-purchase stages) served as dependent variables, and age, gender,

education, and urban-rural location were the independent factors.
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MANOVA Results Summary

-0.100

-0.075

(*Significant at p < .05, *Highly significant at p < .01)

The MANOVA results indicate that demographic factors significantly shape consumer
responses to digital marketing. The urban-rural divide had the strongest effect (n? = 0.148),
suggesting that urban consumers are more influenced by digital marketing strategies.
Educational level and age group also had statistically significant effects, indicating that
higher-educated and younger individuals showed more engagement at each stage of the
purchase process. Gender differences, while significant, had a comparatively smaller effect.
This finding confirms that targeted digital marketing strategies should account for
demographic diversity to optimize impact across consumer segments.

Summary of Findings

The present study aimed to explore the impact of integrated digital marketing strategies on the
purchasing behavior of educated consumers in India’s e-commerce sector. Based on responses
from a diverse sample of 120 participants, including quantitative analyses using regression and
ANOVA, the following key findings have been derived in alignment with the stated objectives
and research questions.

1. Influence of Digital Marketing Strategies on Consumer Behavior- The study found
that social media marketing, search engine optimization, influencer engagement,
and email campaigns significantly influence the purchase behavior of educated
online consumers in India. Among these, social media marketing had the most

prominent impact (f = 0.52, p < 0.001), followed by SEO (B = 0.35), while email
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campaigns showed the least impact and were statistically non-significant (p = 0.161).
These findings suggest that personalized and interactive platforms better engage smart
digital buyers.

Stage-wise Impact on Consumer Decision-Making- Through ANOVA and regression
analysis, it was observed that digital strategies differentially affect consumers at various
stages—awareness, consideration, purchase, and post-purchase. Social media and
influencers were highly effective at the awareness and consideration stages, while
SEO and product reviews played key roles in purchase decisions. Post-purchase
satisfaction was driven more by email follow-ups and after-sale service content.
Role of Trust, Content Quality & Peer Influence- A strong correlation was found
between trust in digital platforms, quality of marketing content, and peer reviews
with actual consumer behavior. Educated consumers reported that authenticity,
clarity, and transparency in digital content significantly shaped their decision-making.
Peer influence (like YouTube reviews and Instagram reels) acted as a digital word-of-
mouth driver.

Demographic Influence on Consumer Response- Demographic variables such as
age, gender, education level, and urban-rural location showed a significant but
varied influence on digital marketing response. Younger urban consumers (18-35)
showed greater responsiveness to influencer content and social media ads, whereas
older or semi-urban respondents relied more on trust, reviews, and SEO-driven content.
Gender-wise, female consumers were more responsive to visual content and peer
recommendations, while male consumers prioritized information accuracy and

usability.

Policy Suggestions

Based on the major findings of the study, the following policy suggestions are offered to

improve digital marketing practices and ensure more informed and ethical consumer

engagement in India's e-commerce ecosystem:

1.

Strengthening Digital Literacy Programs: Government and e-commerce platforms
should collaborate to launch targeted digital literacy initiatives that educate
consumers—especially in semi-urban and rural areas—on safe, effective online buying
practices and interpreting digital marketing content critically.

Transparent Marketing Regulations: Regulatory bodies like the Advertising

Standards Council of India (ASCI) should enforce stricter guidelines to ensure
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influencer marketing, SEO practices, and social media promotions are transparent and

not misleading. Disclosures and authenticity checks must be made mandatory.

3. Consumer Protection Mechanisms: The Consumer Protection (E-commerce) Rules
should be revised to integrate clauses that address psychological targeting, data privacy
issues, and false product representation in digital campaigns.

4. Platform Accountability and Algorithm Fairness: E-commerce platforms must be
held accountable for the way their recommendation systems and promotional
algorithms influence buyer behavior. Ethical Al practices and periodic audits should be
encouraged to ensure consumer trust and autonomy.

5. Support for Ethical Digital Marketing Startups: Incentives such as tax benefits or
digital credits should be provided to emerging Indian digital marketing startups that
adhere to ethical and consumer-centric practices, fostering innovation and fairness in
the competitive landscape.

6. Gender and Demographic Inclusive Strategies: Policies must promote inclusive
marketing campaigns that reflect the needs, concerns, and trust patterns of both male
and female educated consumers across age and regional divides, ensuring diversity in
digital reach.

Conclusion

This study investigated the impact of digital marketing strategies on the behavior of educated
consumers in India’s e-commerce sector. Based on a diverse sample of 120 respondents, the
findings show that strategies such as social media marketing, SEO, influencer marketing, and
email campaigns significantly affect consumer behavior, especially at the stages of awareness,
consideration, and purchase. Trust, digital convenience, content credibility, and peer influence
emerged as key drivers in shaping smart buying decisions.

The results also highlight that demographic factors—Ilike gender, education level, and
location—moderate the effectiveness of digital marketing. Educated consumers demonstrate
higher awareness, discernment, and reliance on peer-generated content before purchasing.

In conclusion, digital marketing must move beyond persuasion and focus on building trust and
long-term engagement. The study offers useful implications for marketers, e-commerce
platforms, and policymakers, calling for ethical, data-driven, and consumer-centric approaches

in shaping India’s digital commerce ecosystem.
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Abstract

The study examines how artificial intelligence (Al) is fundamentally changing how knowledge
is constructed and shared. It confronts epistemic justice, or the specific situations of injustice
for groups that have been marginalized. The study analysed critical philosophy with case
studies examining how Al systems do not function like neutral tools but as epistemic systems
that reinforce testimonial and hermeneutical injustices. This paper navigates its methodological
concerns through the blend of conceptual analysis from illustrative cases and provides a
critique of impact upon epistemic justice to theorists (e.g., Miranda Fricker, Jos¢é Medina,
Kristie Dotson, and Ruha Benjamin) which demonstrates that how data governance and
algorithmic design marginalized "epistemologies that are not privileged." Our main finding is
that the dominant narrative or modes of linguistic and cultural production bearings are often
amplified by Al, thus eliding others. When we talk about selective data curation, black-box
algorithms, and automation bias, we are talking about it another way. The research has also
suggested how through epistemic outsourcing and presentational erasure, these technologies
lead to the abandonment of local and tacit knowledge - particularly epistemologies in the
Global South. The conclusion of the study thus calls for the infusion of philosophical and
ethical reflections and critical approaches such as design justice, epistemic pluralism,
decolonial practices, and feminist epistemologies. These approaches thus conceptualize Al not
merely as a tool for making things easier for us, but rather as a moral agent that is co-
responsible in knowledge-making. In turn, this offers a set of normative principles on which
the development of Al systems should be based; the principles emphasize practices that
implement inclusive and transparent community engagement. Hence, it posits that epistemic
justice does not represent one facet of technological advancement but rather constitutes an
essential principle for knowledge systems based on ethical and democratic conducts.
Keywords: Epistemic Justice, Artificial Intelligence, Knowledge Systems, Power and Agency
1. Introduction

Artificial Intelligence (AI) has emerged as a key influence within epistemic change,

invigorating attention to the assessments of the validity of knowledge, agency, and
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constructions of justice. In other words, how societies define their knowledge will be

influenced not only by algorithmic processes of generating, sharing, and evaluating
information, but also by the technological artefacts and socio-epistemic arrangements
associated with larger political and economic ideologies. This can take many forms, from
search engines selecting what types of information to index, all the way to predictive algorithms
informing decisions about the criminal justice system, employment, and health care. Such
systems have already integrated into public life and institutional practices: while they may
create new pathways for epistemic access, these routes could also be obscured by emerging
forms of exclusion, bias, and control.

A normative framework for critical appraisal is necessary concerning how knowledge and
action are accounted for in this period of A.I. Here, it is important that the idea of epistemic
justice is introduced, articulated initially by Miranda Fricker (2007), it is an investigation into
the ethics involved in epistemic practices and institutions—the fair or unfair exercise of
knowledge practices specifically in connection to beliefs and attributions of credibility and the
distribution of interpretive resources among various social groups. Just the act of establishing
this analytical model surfaces a number of immediate questions to ask - who articulates and
sees the arguments that comprise the A.I? Whose knowledge is articulated, and who’s
obfuscated? How do systems designed in contexts of epistemic privilege reproduce historical
patterns of silencing and marginalization?

Such systems are present biases when Al is biased - indeed a problem that has already been
elaborately documented - but they are highly integrated into the global structures of epistemic
authority and power through which ideas and concepts get evaluated and accepted. They are
most often modelled after the worldview of their developers with scant regard or even
misrepresentation of the epistemic standpoints of disadvantaged groups. For instance, while
historical data demonstrates the biases in predictive policing tools against minority populations,
large language models and their proponents continue to reinforce linguistic and cultural norms
at the expense of epistemic diversity. Such technologies, then, have a capacity for perpetuating
testimonial injustice, wherein some people are not believed or regarded seriously on account
of prejudice, and hermeneutical injustice where some experiences are outside the frameworks
of public understanding.

This paper seeks to address three central research questions:

1. How do Al systems reshape epistemic agency and the structure of knowledge production?

2. In what ways do algorithmic processes perpetuate testimonial and hermeneutical injustices?
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3. What philosophical interventions are necessary to reorient Al development toward epistemic

justice?
To these ends, the paper presents the methodological approach of normativity conceptualized.
The paper seeks to contextualize and develop this argument through a literature review of the
philosophical literature in epistemology, ethics, and the philosophy of technology and
contemporary case studies with real-world examples. The analysis will draw on the insights of
Miranda Fricker, Jos¢ Medina, Kristie Dotson, and Ruha Benjamin, thus applying both analytic
and intersectional approaches to the issue of epistemic injustice. Finally, the article will analyse
Al development critically in a global context characterized by these epistemic asymmetries
between Global North and South that shape the technological infrastructures and ethical
ramifications thereof.
In summary, the current document suggests that epistemic justice should be integrated into the
Al discussion not as a side-line consideration, but as a fundamental ethical responsibility.
Future epistemologies cannot be solely created by opaque systems produced under limited
epistemic constraints. Instead, the Al model must be developed as pluralistic, transparent, and
reflexive, recognize the epistemic agency of all communities, and resist any structural
reproduction of ignorance and exclusion. This supposition requires not only a reconstruction
of the technical, but also the epistemological transformation rooted in a commitment to justice
in knowledge, representation and action within this world.
2. Theoretical Framework: Epistemic Justice and Its Dimensions
In the last few decades, the philosophical idea of epistemic justice has become powerful to
examine knowledge practices and their links to social power relations. This concept was taken
up and developed by Fricker in the book Epistemic Injustice: Power and the Ethics of Knowing
(2007). In its most basic form, the term advocates fairness in epistemic transactions, especially
considering the ways people and groups are viewed when they are judgers of knowledge.
Fricker locates two main forms of epistemic injustice: testimonial injustice and hermeneutical
injustice, and both of these provide the conceptual basis to analyse whether Al systems will
further or resist acts of epistemic harm.
Testimonial injustice refers to the way that the credibility or lack thereof of a person as a speaker
is necessarily tied to the conditions of their identity. That person ends up suffering an 'epistemic’
wrong: his or her status as knower is denied unjustly; therefore, the weight of the testimony of
a woman or a person of color is lessened due to how such stereotype is entrenched in the society.

Testimonial injustice thus happens when machine learning has trained systems on datasets that
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view certain groups disproportionately or when algorithmic content moderation globally has

filtered or suppressed minority perspectives as part of the argument within the Al context.
These go largely invisible and have no accountability channels, contributing to further
marginalization of already disadvantaged people.

What does the phrase "hermeneutical injustice” mean for the authors? Hermeneutical injustice
refers to the disproportionate distribution of resources which, in modern terms, would be
needed to interpret experiences, such that some social structure cuts some groups off from
participation in a common system of collectively constructed meaning. For instance, given
certain historically silenced experiences like gender dysphoria or racial microaggressions, there
may not be enough conceptual tools for those experiences to validate their existence, and new
forms of hermeneutical injustice arise today because of the imposition of Al technologies
whose design has been predominantly specific to the Global North-and, for that matter, not
necessarily attuned to incorporate different worldviews of local knowledge systems and non-
Western ontologies. Through this, digital epistemologies will not capture substantial universes
of interpretation. Outcomes become, then, necessary conditions of digitally encoded epistemic
exclusion that replicate asymmetries across international powers and understandings.

Such limitations have been pointed out and extended by recent philosophers toward a broader
theorizing of epistemic injustice. Jos¢ Medina (2013) contributes a pertinent example with the
idea of 'epistemic friction' presented in his writing The Epistemology of Resistance. Epistemic
friction designates the resistance to epistemic practices that call into question the fundamental
assumptions supporting dominant epistemic structures based upon unjust exclusionary
practices. Medina dismisses the idea of single evaluations of credibility in favour of critiques
regarding the institutional and systemic factors that enable epistemic injustices. This manner
of thinking is most powerful in the context of Al ethics, when injustices are not carried out at
the elements of engagement with individuals or technoscientific practices but are based in the
structure, or architecture, and the processes of decision making that are built into these
structures.

As noted by Kristie Dotson (2011), epistemic oppression can be defined as "the continued
epistemic exclusion that reduces one's participation in knowledge production." Dotson's
position on Black feminist epistemology shows how systemic conditions often deny groups
that face marginalization access to the actual bearing of knowledge creation processes and
validation. Dotson's remarks are also relevant for analysing the extent in which Al

technologies, based on industrial, corporate, and militarized interests, may limit or render some
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pathways of knowledge obscure or irrelevant. These frameworks go deeper than Fricker's

concern with interpersonal dynamics, and offer us ways to conceptualize structural and
intersectional forms of epistemic injustice.

Alongside these scholars, Ruha Benjamin, Safiya-Umoja Noble, and Virginia Eubanks have
examined the ways in which algorithms perpetuate social inequalities and inflict epistemic
harms. For example, technology, as described by Benjamin, is the new Jim Code under which
racial bias is given and hidden, all in the name of objectivity and efficiency (Benjamin, 2019)-
whereas Noble's Algorithms of Oppression (2018) largely uphold systematic racism and sexism
in search engines such as Google, demonstrating through various examples that the
mechanisms by which epistemic authority is produced are based more on external-than-internal
considerations-subject to corporate and algorithmic priorities rather than epistemic merit or
inclusivity. Hence, these ideas point to the need for an epistemology oriented towards justice
in view of power, context, and technological mediation.

This paper will employ the framework of epistemic justice to structure its analysis and norms.
From an epistemic perspective, it examines the operation of artificial intelligence within
specific socio-cultural and political contexts, where the determination of whose knowledge is
valued can yield varied responses. Normatively, it establishes the criteria for assessing Al
design and governance: fostering equal epistemic agency, embracing a diversity of knowledge,
and ensuring transparency regarding knowledge assumptions and limitations.

Epistemic justice transcends the mere enhancement of transparency in biased datasets or
algorithms; it seeks to redefine the foundational concepts of our knowledge systems. This
allows us to inquire not only about the fairness of technologies but also about whether they are
constructed upon inclusive and reflexive epistemologies. In this sense, technocratic solutions
are integrated into a broader imperative to move beyond technical aspects and engage with the
significant philosophical implications of ethical, social, and political consequences in the realm
of knowledge within a digital landscape.

3. Al as an Epistemic Agent and Infrastructure

Machine learning and Al now occupy an important position in the knowledge ecologies of
societies. Such Als are not simply systems or tools anymore, they are part of the knowledge
production, dissemination and legitimization process. People interact with the world through
Al with the help of recommendation engines. This has an effect on the discourse. There are
also analyses and decision-making that are automated. This can be seen in law, finance, and

medicine. In this respect, this section argues, Al should be conceived as more than an epistemic
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agent-a non-human one, but also an epistemic infrastructure whose design, deployment, and

governance represent and replicate existing structures of knowledge and power.

The term Al refers to systems that may become epistemological agents in certain constraints,
systematically gathering, processing, and disseminating information in ways that others come
to know or hold beliefs about. This is partly based on philosophies regarding technology,
particularly actor-network theory, with significant grounding in Bruno Latour's argument that
agency is distributed amongst networks of human and non-human actors. Al can facilitate
content development across all consumer brands, intellectual property, and media and content
agencies. Their algorithms determine what is seen or unseen, stressed or ignored, welcomed or
questioned.

The wider role of AL, however, is as epistemic infrastructure. This refers to an institutional and
systemic framework of knowledge architecture embedded in platforms, datasets, machine
learning models and interfaces. Such infrastructures are rarely neutral. They make choices
about whose data to collect, what to measure, whose language to accept and whose standards
of truth to use when designing. Helen Nissenbaum’s idea of contextual integrity is based on
the view that all information flows are situated in a normative social context. Al often breaks
this context with data and analyses that are decontextualized and depend on spare statistical
reasoning.

One example is natural language processing (NLP) systems and large language models (LLM),
which are trained on extensive corpora often sourced from the Internet. These corpora
frequently over-represent the powerful languages, cultures and classes. Consequently, the
knowledge produced by the Al is largely biased against the mainstream, yet favourable to local,
indigenous, or oral knowledge. In other words, we can speak of an epistemic narrowing, where
the diversity of knowledge present in the world is reduced to formats which are intelligible to
algorithms that reproduce the most dominant hegemonies.

The situation is further complicated by what is more accurately referred to as algorithmic
opacity, which hinders both users and developers from fully understanding how Al systems
reach their conclusions. This 'black box' nature of modern knowledge systems contradicts
traditional philosophical concepts of public reason, deliberation, and rational justification, all
of which are fundamental to democratic knowledge practices. When any challenge to epistemic
authority is transferred to these opaque systems, the conditions for epistemic accountability are

significantly weakened. As Frank Pasquale notes in 7he Black Box Society (2015), the rise of
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algorithms whose operations are unclear will gradually eliminate deliberation, replacing it with

automatic reasoning that undermines the transparency essential for epistemic justice.

One of the other pressing issues in this context is automation bias, the human tendency to over-
rely on the outputs of Al systems, even if the information produced seems to contradict personal
judgment or common sense. This bias effectively lends undue epistemic authority to Al
systems, allowing them to act as a greater truth arbiter in regards to many aspects of life, from
diagnoses of illness in healthcare to judgments about financial risks. In this case, Al moves
beyond existing simply as a tool — this Al is more like a legitimating mechanism of certain
types of knowledge while delegitimizing other types of knowledge, usually without critical
reflection.

The role of Al as an epistemic infrastructure is amplified in the space of global development
or governance, where purely information-based predictive analytic modes are often employed
to address social problems such as poverty, migration, and subsequent social decisions
regarding how to respond to pandemics. Scholars such as Lucy Suchman and Claudia Aradau
have argued that these systems emerge through reductive logics and render complex social
issues into measurable variables. These not only erase epistemic diversity but also reinforce
technocratic modes of governance that exclude community-, experience-, or place-based
knowledge systems. In this context, Al can be construed as a new form of epistemic
extractivism through which knowledge can be extracted, abstracted and commodified without
regard for where it comes from and/or the ethical issues of extracting knowledge.

The serious implications of these developments for philosophy are profound. Traditional
epistemology has typically focused on a specific type of subject: the individual knower and
propositional knowledge. However, it is evident that human intelligence renders knowledge as
a relational, infrastructural, and technologically mediated construct. This transformation
necessitates a significant departure from classical notions of the 'knowing subject' and instead
emphasizes the distribution of epistemic agency across socio-technical networks. Who is
responsible for constructing these systems? Who subsequently determines what qualifies as
knowledge? And who possesses the authority to contest the outputs generated by algorithms?
In response, certain scholars have proposed an alternative perspective through the lenses of
design justice and data feminism, aiming to foster broader diversity and enhanced inclusion
within participatory epistemic infrastructures. This concept may encompass the outcomes of
community-driven design initiatives, the specific motivations for transparency in data sourcing,

and a critical understanding of power imbalances. Articulated in these ethical frameworks and
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with corresponding epistemological commitments, these Al systems should not be viewed

merely as neutral optimizing instruments, but rather as normatively influenced agents involved
in the creation of social meaning.

Artificial Intelligence systems should not be viewed solely as technological artifacts; rather,
they must be understood as epistemic agents and frameworks embedded within socio-political
environments. The sources of knowledge, as well as the circumstances under which they are
acquired, are crucial for comprehending this dual perspective, which is essential for engaging
with the profound philosophical implications of epistemic justice in the digital era.

4. Mechanisms of Epistemic Injustice in AI Systems

Artificial intelligence is frequently presented as a neutral or objective instrument for improving
decision-making and knowledge management; nevertheless, in reality, its development and
implementation violate and exacerbate profound epistemic injustices. These injustices are not
trivialized by the structural context; rather, they are inherently structural, ingrained in the array
of processes through which Al systems are designed, trained, validated, and deployed within
the socio-technical landscape. In this section, I will consider particular mechanisms by which
Al systems contribute to the perpetuation of testimonial and hermeneutical injustices in the
context of datafication, representational bias, algorithmic opacity, and epistemic outsourcing.
A. Datafication and Epistemic Reductionism

There are many forms of mechanisms under which digitalization is seen as the first necessity.
By datafication, human experience in the form of actions and interactions is transformed into
digitally quantifiable data. This reduction process privileges what can be measured and
encoded above that which holds meaning depending on context, affect, or relatedness. This
renders knowledge externally, i.e., what we can know is simplified to fit into the predication of
the statistical model that is flattened in its ontology. Moreover, the very act of measuring data
rests on some value-laden presuppositions about what counts as relevant, measurable, or
intelligible, very often underestimating other non-dominant epistemic perspectives.

Such systems are being used for predictive policing: collecting and analysing crime data to
predict future criminal acts. As Andrew Ferguson and Virginia Eubanks have shown, however,
such data are largely generated through historical patterns of surveillance and over-policing of
marginalized communities. The algorithm treats systemic injustice as neutral input, creating
feedback loops that perpetuate epistemic and material marginalization (Ferguson 2017;

Eubanks 2018). In doing so, it contributes to testimonial injustice because the promised
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neutrality is put forth to deny the experience of affected communities and endorse such views

that really have bias concealed within them.

B. Representational and Ontological Bias

Second, it involves a representational bias in the datasets that train machine learning models.
Most of these larger systems, such as those which cover the field of natural language processing
or image recognition, operate off datasets that skew heavily towards being Euro-American,
Anglophone, and affluent. This type of bias not only distorts statistical outcomes; it also shapes
ontological aspects: it dictates which identities, experiences, and modes of expression are
recognizable to the Al system.

Safiya Noble's work Algorithms of Oppression (2018) shows how, over the years, searches
about Black women generated results from Google's algorithms that often connect Black
women to harmful stereotypes. These results are not just technical problems; they are also
examples of epistemic violence—an articulation of oppressive epistemologies presented as
algorithmically neutral. Furthermore, facial recognition technologies have been shown to
perform poorly with people with darker skin, particularly women, because there was no
representative  (sufficient) data (Buolamwini and Gebru, 2018). This absence or
misrepresentation leads to hermeneutical injustice, as the visibility and experiences of that
group have been misread as a systematic attempt to erase and misinterpret their experiences.
C. Algorithmic Invisibility and the Black Box Problem

The third, and possibly the most basic, one is algorithmic opacity, which relies on the inability
of people affected by advanced systems to make sense of or contest the results they have
produced. This is often described as the black box problem, which leads both to technical
complexity and proprietary secrecy, essentially separating knowledge authority from epistemic
responsibility. Often the people or communities do not have the process that guided the decision
made algorithmically (for example, decisions whether to grant a loan, assess medical risk, or
decide on the acceptance to epidemic on the basis of algorithmic risk assessments.)

This lack of transparency undermines the essential elements of epistemic justice—namely,
transparency, contestability, and reflexivity—thereby preventing the possibility of contestation
and reinterpretation of algorithmic outputs. This situation compensates for the feigned denial
of individuals' epistemic agency, which is crucial for them to comprehend, critique, or evade
knowledge claims that directly impact their lives. As Lilly Irani (2019), the philosopher, puts
it, "this produces a 'technocratic mystique'-centralizing expertise and dismissing the epistemic

labour of ordinary users" (Irani, 2019).
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D. Epistemic Outsourcing and the Denial of Local Knowledge

Another mechanism of misappropriation is what we call epistemic outsourcing, delegating
interpretive and decision-making functions to Al systems that were developed in contexts
detached from the communities that they purport to serve. In other instances, such as this, the
epistemic misappropriation often leads to marginalizing the /local, indigenous, or experiential
knowledge systems and example development projects using Al to monitor agricultural activity
or environmental risks that usually rely on satellite and remote sensing data, thus circumvention
of the situated expertise of local farmers and inhabitants (Molnar & Gill, 2018).

Two forms of epistemic injustice affect local knowers. First, their festimonial credibility is
denied-anecdotal or unscientific-their knowledge is typically dismissed. It does also suffer a
hermeneutical exclusion in that the interpretive frameworks used to make sense of their realities
are externally imposed, and these are culturally incongruent. In these cases, instead of serving
as instruments of empowerment, Al systems are becoming mechanisms of epistemic
colonization, thus reinforcing hierarchies of knowledge that reflect geopolitical and economic
disparities.

E. Automation Bias and the Devaluation of Human Judgment

In the end, automation bias - the inclination for humans to lean into outputs taxonomized from
machinery - creates an epistemic landscape in which information from Al is inappropriately
prioritized over human reasoning. This creates a situation in which professionals like teachers,
doctors, or social works lose their authority because their actions no longer reflect the
predictions of automated algorithms. In this instance, Al systems alleviate the epistemic burden
of proof from human agents, and asks the question, "What is counter to the algorithm that
justifies your disagreement?"

These situations have ramifications, especially in high-stakes circumstances like health care,
criminal justice, and education. Disregarding human reasoning becomes a prerequisite, pushing
a technocratic agenda, and stripping the epistemic authority from epistemic subjects - whoever
that may be. Philosophically, this suggests an abandonment of pluralism and dialogue systems
that democratic knowledge relies on.

5. Towards Epistemic Justice: Ethical and Philosophical Interventions

Considering that modern Al systems incorporate elements of epistemic injustice, simply
rectifying biased algorithms is insufficient. Instead, it is essential to reconsider knowledge
systems in a manner that is both philosophically sound and ethically responsible: examining

the structure of these systems, identifying whose perspectives are highlighted, and analysing
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the distribution of epistemic agency. This section will investigate a range of interdisciplinary

approaches—from design justice and participatory epistemologies to decolonial and feminist
critiques—all focused-on reshaping Al to uphold epistemic justice as a moral imperative and
a prerequisite for democracy.

A. Reframing Al through Epistemic Pluralism

To adopt epistemic justice, the fundamental knowledge acknowledged is epistemic pluralism,
which posits that there are multiple valid ways of knowing, encompassing perspectives from
various cultural, social, and experiential backgrounds. Nevertheless, the epistemologies of
most Al systems tend to favour scientific rationalism, statistical regularity, and data positivism.
Philosophers like Sandra Harding and Boaventura de Sousa Santos have facilitated the
democratization of epistemology by integrating marginalized knowledges and what are termed
"epistemologies of the South" (Santos, 2014).

The standard and formality of the rewritten changes were: In establishing epistemic pluralism
into artificial intelligence requires serious changes in the construction of datasets and how
models are trained. It requires not just intention with regard to deliberately incorporating
marginalized voices but an intention that these voices are part of the construction of epistemic
meaning, rather than simply being included tokenistically. This transforms Al from being
viewed as a singular universal intelligence, into being seen as a site of negotiation under the
weight of differing cultures of knowledge.

B. Design Justice and Participatory Infrastructures

The main argument within Design Justice, as outlined by Sasha Costanza-Chock in 2020, is to
deconstruct systems of technology and their making. The main assumption here is that the
individuals who are most impacted by a design choice should have the most power over that
choice. In this sense, the traditional design begins to take form in community-led design,
wherein marginalized communities, in their history, have an inclusive voice to define problems,
create objectives, and develop solutions.

This means that these communities will now have a voice in the conversations around data
governance, consent, and accurate representation. The epistemic agency of those who know
will therefore be acknowledged and there will be no hierarchy or separation of experts and lay
people. This model can comfortably suit relational epistemologies that value dialogue, mutual
recognition, and shared authority in knowledge production.

Participatory design must promote acts such as algorithm audits, transparency and

accountability strategies, as well as impact assessments for the governance of AL Scholars such
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as Ruha Benjamin and others have argued for what they call "abolitionist tools". These notions

seek to not only dismantle oppressive and biased structures but work to abolish and dismantle
those systems while building just and humane alternatives for the existing systems (Benjamin,
2019).

C. Feminist Epistemologies and Situated Knowledge

In this context, feminist philosophy of science, as seen in Donna Haraway's work, suggests a
view of situated knowledge which critiques the so-called God trick, which sees all from a
nowhere perspective. This perspective will surely pose a direct challenge to the illusory
objectivity that Al systems often mistakenly think they have. Situated knowledge posits that all
knowledge is produced from specific positionalities; embracing this partiality increases
epistemic validity, rather than decreasing it (Haraway, 1988).

This recognition emphasises the socio-political positionality of the designers, annotators,
engineers, and end-users in Al. Hence, it calls for the prototype of context-aware systems that
demonstrate the values, histories, and power structures of their context. The feminist principles
of data ethics articulated by Data Feminism (D'Ignazio & Klein, 2020) raise these principles—
interwoven, as related to transparency, intersectionality, and accountability, which can serve as
guiding stars for equitable and inclusive Al systems.

D. Decolonial Approaches to Epistemic Justice

It goes beyond the questioning of specific technical and representational biases in Al;
decoloniality interrogates the underlying epistemic assumptions behind these systems.
Specifically, it challenges how western, enlightenment-based epistemologies became dominant
and continues the process of epistemic erasure of indigenous and non-western ways of
knowing. Decolonially, of course, refers to Waslot Mignolo and Catherine Walsh's very
numerous arguments: decoloniality is not only wrought with the diversification of knowledge
but is all about delinking with colonial frameworks of knowing (Mignolo & Walsh, 2018).
With regard to Al, it would involve the resistance towards the generalization of equal technical
standards, ontologies, and classifications, especially on how they would assimilate the beauty
of cultural difference. The knowledge that should repair would be an indigenous-cantered, oral,
and relational knowledge system. They talked about decoupling epistemologies that would
provide other resources to the Al systems that commodify and extract without permission and
work to obtain instead communal, owned through common means of knowledge exchanges

based on ethical principles.
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E. Institutional and Policy-Level Reforms

With all this said, all work toward epistemic justice in Al must be entrenched in institutions
and public policy. It comprises:
e Enabling algorithm transparency and explainability in high-stakes decision systems.
o Conceptual development of epistemological impact evaluations along with environmental
and social impact assessments.
e Finally, implementing public infrastructures that allow for open, diverse, community-curated
data.
e Providing funding for interdisciplinary research that will put philosophers, technologists,
sociologists, and affected communities in dialogue together.
Public organizations (universities, think tanks, regulatory authorities, etc.) should take it upon
themselves to define and guide epistemic accountability in the public realm. It will be hard to
show value to the latter role of the philosopher here, not just as critiquing the assumptions of
Al, but rather in collaborating together towards a proactive co-design of novel architectural
structures of epistemology.
6. Conclusion
In summary, this study sheds light on the important role Al plays, in both its epistemic agent
and epistemic infrastructure forms, in reinforcing the pre-existing epistemic and power
hierarchies that disadvantage various communities. Findings demonstrated that Al systems
propagate testimonial and hermeneutical injustices in part due to biased training datasets, the
transparency and adjudication of programming systems, automation bias and non-Western,
Indigenous, and experiential knowledge exclusion from algorithms, each an integral feature of
design, employed and conducted by governance structures that articulate the politics and
geographies of Al algorithms as a whole. The implications of these findings are far-reaching,
highlighting the active nature of Al technologies and their failure to be neutral or objective and
identifying an urgent need to rethink the ethical frames of AI. More importantly, if the epistemic
injustices are not corrected consider future scenarios in which algorithmic knowledge systems
confer a degree of epistemic homogeneity adverse to plurality, democratic activity, and
epistemic communities that are already disadvantaged. In conclusion, this research advocates
for a vital reconsideration of Al ethics and governance via a lens of epistemic justice including
an emphasis on design justice, the development of community-oriented, participatory and
collaborative infrastructures; the advancement of epistemic pluralism that acknowledges

multiple epistemologies, and the incorporation of feminist and decolonizing critiques of Al into
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policy and practice. As an example, it is critical to collaborate with Al developers, educators,

policymakers, Al ethicists or philosophers, and advocates/activists to ensure inclusive,

transparent and accountable engagement with Al. Organizations, institutions, and programs can

become partners in the community assessment for epistemic impact in a similar way to how

they evaluate for technical impact. They can also foster interdisciplinary research with

impacted communities as just that - impacted communities, and not subjects, as co-creators of

knowledge. The future of equitable Al is not just dependent on reckoning with current flawed

systems, but also depends on changing the epistemological ideals that underpin those very

systems. It is also imperative that the knowledge that informs ethics in this morphing Al

landscape is produced in ways that are democratic, contextual, and just.
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Abstract

Integration of Artificial Intelligence (Al) transformed the generation and dissemination of the
knowledge. Al influences the research processes right from designing to communication of the
findings to the world. The present study tried to capture how Al-driven tools utilized by
doctoral research scholars for carrying out researches. The study probed the benefits derived
from using these tools along with the challenges encountered by them. Exploratory research
design was employed by the investigator. 26 doctoral research scholars pursuing doctorate
degree in various discipline from a central university located in NCT of Delhi were interviewed
based on semi-structured schedule. The findings of the study revealed that research scholars
frequently used Al- tools for searching literature, doing literature review, data analysis,
academic writing, reference generator, paraphrasing and editing. The tools included RefSeek,
Litmaps, Connected Papers, ChatGPT, Paper Digest, Flourish, Paperpal, Grammarly, etc.,
however, adoption of these tools was advantageous to them in terms of advancement, digital
fluency, accessibility and reduction of human dependency. Researchers also encountered
numerous challenges such as lack of human emotions, ethical concerns, authenticity and over
dependency on technology. This study suggests that using Al tools definitely enable to do smart
work and save resources but it should be used in a way which doesn’t affect humans thinking
and potential.

Key-words: Artificial Intelligence (Al), Al- driven tools, Adaptability, Digital Fluency
Introduction

Artificial Intelligence has transformed the landscape of Education. It offered a new approach
to generate knowledge and make it presentable in different formats. Learning as the key
component of education revolutionized after the emergence of Al. This has been found to be
beneficial in terms of enhancing productivity, speed, access and connecting with peoples for
meeting learning goals. Gateways to access information from diverse sources has been created.
However, it is utmost significant to have a discussion for taking logical decisions regarding
optimizing the use of such tools (Chubb et al., 2021). Al integrated in the dimensions of

education range from planning to evaluation. It can be customized based on the need and the
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context (Ekin et al., 2025). Persons with special needs has been supported through Al tools

(Gursoy & Cai, 2024). The dynamics of learning changes due to interplay of Al factors in the
learning processes. Students as a component of the learning in combination with Al can act as
an inquirer and receiver of outputs whereas Al work as the content generator and provider,
however, teacher has been provided the role of enabler and observer in which teacher see the
interaction developed by students by adopting Al functions and encourage and facilitate the
process of learning by eliciting more engaging sessions in collaboration with Al (Chiu, 2025).
Adoption of Al definitely calls for a regulatory guideline otherwise it may invite legal and
ethical issues (Gursoy & Cai, 2024).
Application of Al tools not only influence the learning but it also shifted the process of doing
research. It raised the level of the researches conducted and promoted the integration of
interdisciplinary and cross-disciplinary knowledge in collaborative work of researches. It can
support in processing large scale data and bring accuracy in results (Wan et al., 2025). Al
leveraged the process of process of research proposal system by automatizing with reference
to submission, review and tracking. Human resources can be diverted for another tasks. It can
bring collaboration with various experts across the world and also connect with the possibilities
of funding (Munagandla et al., 2024). There are many tools available in the cyberworld which
can shape the research in another tangents. However, few of them are free to access whereas
others are paid ones. Still researchers are harnessing the potential of these tools. Thus, the
present study was conducted to find the purposes behind adoption of these Al tools in the
researches, how these tools are added advantage for doctoral researchers and challenges faced
by them due to utilizing these Al tools for the work of research.
Research Methodology
The present study adopted exploratory research design, which was conducted on 26 Doctoral
researchers belonged to different departments of a central university situated in NCT of Delhi.
The selection of university was based on convenience sampling and researchers were selected
by using random sampling method. A Semi-structured interview schedule was developed
concerning questions such as listing of Al tools used with the purpose behind, positive
outcomes felt after using such tools, challenges encountered due to use of Al tools. The
responses obtained from the interviews were analyzed by thematic analysis.
Objectives of the study

1. To identify the purposes of using Al-driven tools in research work.

2. To explore the benefits derived from using Al-driven tools in research work.
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3. To understand the challenges encountered due to usage of Al-driven tools in research

work.
Results and Discussion
Analysis of the responses captured through interviews resulted in the formation of themes,
which are discussed as follows:
Purposes behind using Al-driven tools in research work
Searching existing related studies
Most of the respondents mentioned that they use Al-powered tools in the research work for
searching existing studies due to its quick and relevant output in a single search. Adding to this,
other cited that Al tools give more comprehensive and significant studies at the top as compare
to the traditional searching methods. In a single search, it covers multiple databases and
resulted into expand and accurate search. These tools offered them recommendation based on
previous searches. The Al-powered search quoted as specific and accurate. The Al-tools which
were used by the respondents for searching existing studies included Consensus, Scinapse,
Scispace, Semantic Scholar, RefSeek.
Reviewing existing related studies
“Reviewing full paper is not as difficult as it was earlier” cited by one of the respondents.
Searching and reviewing are two different task and for these two different tasks, separate
category of tools used by the researchers. For reviewing the existing literature, tools such as
Connected Papers, Elicit, Research Rabbit, Raxter, Mendeley, Litmaps. These tools provide the
literature with summary and pictorial representation of the paper which enabled them to
understand the complexities involved in a paper. These tools helped them to identify influential
work and the person involved. These tools update frequently to match the pace of development.
It was also told by the respondents advanced sorting and filter features helped them to track
studies very easily. Paper Digest and SummarizeBot was used by researchers to study summary
of the whole papers. Paperpal is another tool used for multiple purpose such as searching,
summarization, citation and grammar tips.
Streamline the citations
Majority of the respondents revealed that they organized their readings in the form of various
folders in Mendeley. This would be helpful to them generate citations in a single tap. Other
than Mendeley, QuilBot was used by the researchers to generate in-text citations and end-text

citations. The accuracy of these tools was suggested as good by the respondent users.
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Producing content

It was also reported by the researchers that for informal writings such as letter, mails etc., they
used ChatGPT. To get answers of some random queries, they used this tool as well. “It was also
used to search explanation of any pictures and graph” added by respondent. Gemini was also
used by few of the respondents for the same content generation purpose.

Paraphrasing

To paraphrase the content, QuilBot was the only tool which was used by majority of the
researchers. It was the most trustable tool and even their university library also conducted a
session on this to orient about its features. It was revealed by the respondents that it offered
them different styles such as standard, fluency, creative and shorten. It has termed as efficient
but human need to see it otherwise the essence of the content lost.

Visualization of content

Respondents revealed that for making presentations, they use Canva, Gamma app and Prezi.
These made the content crisp and easy to understand through graphics. Adding to this, one said
through Gamma app modification of old and boring slides carried out with ease. Even, slides
with prompt can be generated on any topic just by a single command. Another effective tool
named “Flourish” was used by researchers to generate charts and maps.

Checking grammatically

Respondents said that they used Grammarly for checking grammar aspects of their piece of
work. It has been claimed as more reliable by them. Other than this QuilBot was also used by
few of the respondent for editing their work. One of the respondents also cited the use of Ginger
for such work.

Positive consequences stemming from employment of Al tools

Lead towards advancement

It was stated by most of the respondents that adoption of Al tools in their work make them
aware about the latest development of skills and knowledge which in turn made them to use it.
Though, there are many options available in terms of application of Al tools but at the same
time, it propels them to think how to use and where to utilize. It offered a sort of skills training
and prepare for this competitive century. It was also quoted by one of the respondents that:
“Al tools help the users of Al to stand out from the lot; I use it but wisely which offer me edge
over non-users”

This signifies that in future, segregation would occur and maybe it narrows down the future

endeavors for non-users of Al
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Raised digital fluency

Respondents asserted that adoption of Al tools transform their abilities right from search
literature to crafting a research paper. Continuous utilization of such platforms increased their
automation, devising personalized learning trajectories, hands on training and seeking feedback
for bringing improvement. Access and harnessing the tools potential offer free resources,
software, tutorials, data interpretation, writing, reading, extracting, summarizing like functions
which develop a sense of ownership and provide them a hold over their work. These all
contributes to be become more digitally competent and fluent.

Communication and Collaboration

It was also reported by the respondents that Al powered platforms such as Microsoft Teams,
Mendeley, Research Gate, RStudio, Semantic Scholar, Grammarly, Research Rabbit bestowed
them with the opportunities to communicate and collaborate in various formats. It was in the
form of sharing information, exchanging research work, visualization of the work, writing and
reviewing for common projects, taking feedbacks, holding virtual sessions, data interpretation
and analysis, academic writing, networking and many more such relevant functions.
Resources efficient and Time-saving

This was inferred from the responses of the respondents that earlier access to the literature/
existing work of the research area required physical visit of the library which offered very less
information, this was later replaced due to advent of technology, however, the searching from
the databases was still time consuming and tedious job. Now, after the arrival of the Al powered
platforms, literature searching tools became so advanced, shows highly relevant and connected
work in a single search. These tools offered them summary of the articles/papers in just a few
seconds. They could read the part of the paper they wanted to.

It was also told by the respondents that they manage their bibliographies and reading list
through these tools only which save their time, energy and resources as well. Many of the tools
offered free access and even paid ones are less costly in comparison to the investment in other
means of doing task.

Reduction of Human-Dependency

Majority of the respondents said that previously they relied on human support for learning
something new and whenever stuck in between while performing any task. When they started
using Al tools in research work, this dependency got reduced to an extent as most of these are
user-friendly and easy to use. These platforms have virtual assistants and chatbot to provide

explanation and solutions. Manuals and Tutorial placed on the websites of these tools served
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as an added advantage. Through several prompt generative Al tools, respondents add their

queries in the form of text or image with command and get instant solution or answer.
Accessibility

Respondents revealed that inclusion of Al tools improved their access to the literature review,
data analysis, data presentations and sharing of findings with other people. It was told by one
of the respondent scholars that

“I searched a particular keyword for accessing literature review on Semantic Scholar, then |
started getting so many related studies on my mail account”.

This signifies the importance of using Al tools that even prompts appeared later when you
search something.

Encountered array of challenges due to utilization of Al tools

Over-reliant on Al tools undermines critical thinking, creativity and problem-solving skills

It was told by few respondents that adoption of Al tools rendered to focus more on seeking
type behavioral practices which sometimes makes them a mere seeker of information through
generative Al platforms. Rather than thinking the solution on own first, respondents said they
seek help from these tools first. This exhibit that it affects them in terms of critical thinking,
problem solving and creativity. To devise something innovative such platforms were their
preference, this highlights the suppression of skills of creativity.

Overdependency on technology/ machine

Respondents themselves asserted now a technology/machine culture has been created which
made them to more rely on Al technologies to keep themselves updated to meet latest demands
of the era. Manual designing and development to devising strategies of work was overtaken by
Al and mindset of such kind has been setup. Basic understanding/intent behind and the
processes of the work is no longer required as due to Al tools, people turned out to be more
product oriented.

Authenticity

Another obstacle quoted by the respondents belongs to authenticity of the information. It was
told by respondents that using generative Al such as ChatGPT, Deepseek doesn’t guarantee the
authenticity of the information. Searching and obtaining research studies with proper author
credentials served as the proof of trust to an extent but these generative texts are relevant or

true, that’s questionable or cause of concern.
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Increased competitivity

Respondents that using Al tools in the research work created a sort of competition among those
who can use it efficiently or those who are not using it. It created a divide and form the
categories “Al-literate and Al-illiterate”. This created a sense of competitiveness among people
those who are doing fast-paced work by using Al tools and those who are using non-Al based
technologies.

Ethical issues

It was reported by respondents that Al tools store personal data and information of the system
which is a breach of privacy of user. There is lack of transparency in the algorithm processed
by Al for a particular command. It perpetuates biases as told by respondents:

“I searched for an Indian boy image thrice as a part of one of my works, every time it came up
with brown complexion boy”

This is just an example shared by the other, there could be other possibilities too if explored.
Other respondent shared that attacks from Al-driven malwares pose potential risk to the user
data and raise security concerns.

Human Values and Emotions

It was quoted by majority of the respondents that Al tools have no emotions. It doesn’t bother
about emotional wellbeing of the user. Another one added to it that:

“Some of my friends arent good at using technology, when they see those who are using it,
they become insecure and stressed”

The issue of getting insecure can be tackled through learning Al tools. It was also reported by
the respondents that Al fails to understand emotions and doesn’t concern with emotions and
feeling. Emotions are crucial for learning but it is more mechanical. More use of Al in work
had reduced their human interaction which limit their human connections.

Adaptability issues

Due to frequent updates of list of various Al tools for different works and within that also
updating of features of these tools were cited as the challenge by the respondents. Sometimes
they juggle with such changes. It confused them how to go about it. Respondents said that it is
difficult to decide which tool is safe to use for the purpose. Such state of dilemmas posed issue
of adaptability with the context.

Conclusion

The present study unpacked that Al tools such as Consensus, Scinapse, Scispace, Semantic

Scholar, RefSeek, Grammarly, Quilbot, Ginger, Flourish, Gamma app, Mendeley for the
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purpose of searching and reviewing the literature associated to their research area, writing and

editing, generating citations, summarize and extract meanings from the papers, paraphrasing

and presenting content. These tools speed up their process of research and support in meeting

the current needs of the era. It reduced human-dependency and enhanced their digital fluency.

Integration of Al tools in the process of researches calls for decision making which have to

sound ethical, however, overdependency has to be avoided, dominancy should be in terms of

Human over Al not vice-versa.
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Abstract

The present study was conduct to understand the relationship between social skills and 16
personality factors and to know the effect of personality factors on social skills among the
higher secondary school students. The present study was conduct on a stratified random
sampling of 188 students of higher secondary school of Bareilly district in Utter Pradesh. In
this study Social skills and Rating Scale (SSRS) by Vishal Sood and Arti Anand and Hindi
Edition of ‘16 PF VSJ 1970’ Prepared by: S.D. Kapoor, tools were used. After analyzed data a
significant relationship is found between social skills and personality factors and personality
factors affect the social skills. After Internal Comparison of Social skills among students
having different orientation of P. Fs, the four factors B(Intelligence), F(Surgency/Desurgency),
H(Threcttia/parmia), N(Artlessness/Shrewdness), Q2(Group Adherence/ Self-Adherence),
Q4(ergic Tension) have mostly affect the social skills on the basis of gender, school types and
family types.

Keywords: Social skills, Personality Factors, Teenage, Students, Gender, School, Family
Introduction

Education plays a vital role in shaping every aspect of our lives. A truly successful individual
is one who understands how to apply their education practically. For students, simply
memorizing textbooks and scoring high marks is not enough. What truly matters is
understanding how education can enhance not only their own lives but also positively impact
those around them.

Personality is a combination of a person’s social skills, character traits, attitudes, psychological
tendencies, beliefs, and motivations that collectively form their identity. It is not limited to
one’s appearance. Personality development involves growth in every dimension of a person's
life.

It is widely accepted that today’s students are tomorrow’s citizens. Therefore, it is essential to
equip them with a range of skills that allow them to live successfully and satisfactorily in
society. With modernization and social change, there is a growing demand for more efficient

individuals—those who are socially skilled.
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There is a positive link between a student’s personality and the social skills they possess. These

skills are essential for managing interpersonal relationships, making sound decisions,
communicating effectively, regulating emotions, and achieving professional growth. Without
these skills, students may struggle to contribute meaningfully to society.

Research supports the importance of social skills. Corrigan et al. (1993) found that social skills
and behaviours can be learned and strengthened through regular interactions with others. Social
skills training allows individuals to expand their range of behaviours and succeed in different
social situations. Burleson (1995) observed that individuals lacking in social skills are more
prone to issues like depression, social anxiety, loneliness, and addiction. Furthermore, Segin
and Geertz (2003) found that deficiencies in skill development can result in emotional problems
such as anxiety, frustration, and social withdrawal. Clearly, effective use of social skills is
critical for one’s social, emotional, and professional well-being.

In today’s context, many of the world’s major challenges can be addressed through a better
understanding of human behaviour. Educationists, counsellors, and psychologists have often
argued that some students underperform academically due to poor social skills. Adolescents,
in particular, tend to be self-centred and need extra support to develop social maturity. Social
skills help them to adjust to various social environments and understand others’ perspectives.
Educators and researchers are increasingly focusing on assessing and building adolescents'
social skills across different social contexts, including the classroom, where interaction with
peers and teachers is essential for effective learning. However, the excessive use of the internet
and digital media can hinder the development of these skills. Many teenagers now prefer
solitary online activities over face-to-face interactions, limiting their social growth.

Studying social skills is essential because they are shaped by a complex social environment
and play a crucial role in maintaining stability and coherence in one’s personality. With
increasing incidents of school violence and behavioural issues among Indian students, there is
an urgent need for evidence-based strategies. Adolescence is a particularly sensitive stage of
life. If teenagers' social skills are properly nurtured and their values guided in the right
direction, they can become great assets to society.

Through education, adolescents develop essential qualities such as reasoning, creativity,
emotional intelligence, problem-solving skills, and a positive attitude. These attributes—
closely linked to personality—help in shaping a modern and well-adjusted individual.
However, when students lack social skills, it often results in undesirable behaviour rooted in

personality issues. These problems are often caused by imbalances in the OCEAN personality
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model—Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. This

study aims to explore the thoughts, emotions, and behaviours of teenage students through the
lens of these personality factors and to examine how a lack of social skills affects their conduct.
Need and Significance of the Study
This study titled “Social skills Related to Various Personality Factors of Teenage Students”
aims to explore and understand the issues faced by teenagers who struggle with social skills
due to certain personality traits.
Often, these deficits go unnoticed, but they can manifest in various negative behaviours such
as anxiety, stress, poor adjustment, hesitation, fear, and more. By identifying the root causes
of these issues, this research can provide valuable insights into the psychological and
behavioural challenges faced by adolescents.
Key Objectives and Importance of the Study:
1. This research offers a comprehensive insight into how social skills are related to
personality traits of teenage students.
2. It helps to identify the various environmental, social, gender, cultural, and peer-related
factors that influence social skill development.
3. The findings can contribute to the field of education and support teenagers in their
academic and career growth.
4. Being a survey-based study, it can help in designing special education strategies for
students with unique social or emotional needs.
5. The study plays a vital role in diagnosing the social skill deficiencies related to
personality traits, allowing for timely intervention and support.
Objectives of the Study
To understand the relationship between the social skills and personality factors of higher
secondary schools’ students.
To know the effect of personality factors on social skills of higher secondary schools’ students.
Hypothesis of the Study:
There is no significant relationship between the social skills and Personality Factors of higher
secondary school students.
There is no significant effect of personality factor on social skills of higher secondary schools’
students.

Literature Review
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Rahimi (2022) conducted a study to examine the impact of personality traits and social skills

on behavioural-emotional interactions among middle school students. A sample of 354 students
participated in the research. The findings indicated that only the trait of agreeableness had a
positive influence on appropriate social skills. The study concluded that task-oriented factors,
agreeableness, and emotional stability contribute to discipline, perseverance, Interest in
learning, and concentration, ultimately enhancing students' emotional interactions.

Okeke et al. (2022) investigated the relationship between parental attachment styles,
personality characteristics , and social abilities of secondary school students in Anambra State.
The study involved a sample of 237 students from selected schools Results revealed that a
secure parental attachment positively correlates with the social skills of in-school adolescents,
whereas anxious-resistant, anxious-avoidant, and disorganized attachment styles negatively
impact social skills. Based on these findings, the study recommended that parents adopt
behaviours and attitudes that promote healthy relationships.

Monika (2023) explored the relationship between social skills and personality development.
The study was conducted on a sample of 200 students from Sonipat district the results
demonstrated a positive correlation between social skills and personality development among
secondary school students. Furthermore, the study found no significant gender-based
differences. The conclusion highlights the importance of providing a classroom environment
that nurtures personality traits essential for personal growth, with teachers playing a key role
in fostering such an atmosphere

Rehman, Shah, & Malik (2023) investigated the development of social skills in secondary
school students' behaviour in Punjab province. A sample of 1,723 students in the 10th grade
was selected for the study The findings revealed that students generally practice various social
skills, including communication, decision-making, interpersonal relationships, empathy,
critical thinking, and creative thinking, although their application varies in different life
situations. The study recommends that teachers incorporate activities such as games, debates,
competitions, speeches, project assignments, and field trips to encourage the development of
these social skills in students

Methodology

The choice of method primarily depends on nature of problem chosen and objective in hand.
Hence, keeping the mentioned objectives in the view, the present research work in intended to
descriptive research in nature. Focus of the study is on higher secondary students located in

Bareilly city, and the investigation will be carried out through descriptive survey method.
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Study Population

Population of the study in hand be all students studying in class XI & XII, located in schools
of Bareilly city. As to the best knowledge of the researcher, total 80 schools are delivering
educational services at higher secondary level in Bareilly. These schools include 50 schools
affiliated to UP. Board, 30 schools recognized by CBSE. To put together, a total of about 8000
students is estimated to be studying in class XI1& XII in these schools All these students formed
the population of the present study.

Sample and Sampling Technique

For the study of The Social skills Related with Students of higher secondary schools of Bareilly
district, stratified random sampling method used. A sample is a small portion of a population
chosen for observation. Its characteristics can be used to draw conclusion about the population
it represents. The sample can make certain inferences about the characteristics of the population
from which it is drawn; Contrary to common belief popular opinion, samples are not picked
randomly in a careless manner rather they are selected in a systematic and random way in the
first stage, the government/government aided and private higher secondary schools of UP board
and are selected. Out of 80 schools, 19 % of the schools of Bareilly city randomly selected i.e.,
8 government schools and 7 private schools. In the second stage male & female students of
higher secondary schools selected randomly and 7 % students selected from each school out of
188 students. This way, a total sample of 188 students including both male and female students
selected to form a sample of the study.

Tools to be used

Social skills and Rating Scale (SSRS) by Vishal Sood and Arti Anand

The Hindi edition of the 16 PF VSJ (1970), Prepared by: S.D. Kapoor.

Statistical techniques used:

In this study some followings statistical techniques were used- Mean, S.D, Percentage T — test.
Statement of the Problems

A Study of Social skills of Teenage Students in Relation To 16-Personality Factors.

Distribution of Social skills Score of Male and Female Students

S.N. Level Male-94 Female- 94 Total
No. % No. % No. %
1 Above 5 5.31 17 18.08 22 11.70
Average
2 Average 47 50 73 77.64 120 63.82

109



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

3 Below 34 36.17 4 4.24 38 20.21
Average

4 Low 8 8.51 - - 8 4.25

Total 94 100 94 100 188 100

Percentage Chart of Male & Female Students

90
80
70
60

50
40
30
20
0 [ | [ | -

above average average below Average Low

B Male % ™ Female%

Result and Interpretation

Table shows that the gender wise distribution of higher secondary teenage students. In this
distribution 94 male and 94 female students out of 188 students are taken.

The data was gathered using the help of SOCIAL SKILLS tool. The norm as shown in the
categorized students’ SOCIAL SKILLS into four categories: above average, average, below
average. Students having z- score +0.51 to +1.25 are in above average, -0.50 to 0.50 in average,
-0.51 to -1.25 in below average and -1.26 to -2.00 1in low level of Social skills scale.

The researcher found that in male category only 5.31 % students have above average level of
SOCIAL SKILLS, 50% has average, 36.17% have below average and 8.51% have low level
of SOCIAL SKILLS

In female category only 18.08 % students have above average level of SOCIAL SKILLS, 77.64
% has average, 4.24 % have below average and 0 % have low level of SOCIAL SKILLS.
Finally, the researcher found that only 11.70 % students have above average level of SOCIAL
SKILLS, 63.82 % has average, 20.21 % have below average and 4.25 % have low level of
SOCIAL SKILLS.

The researcher found that girls have more Social skills in comparison to boys

Introduction table of factors
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S.N. Low Sten Score (1 —4) factors High Sten Score (7 —
10)

1 Sizothymia A Affectothymia

2 Low Intelligence B High intelligence

3 Lower ego strength C Higher ego Strength

4 Submissiveness E Dominance

5 DE surgency F Surgency

6 Expedients G Conscientious

7 Threctia H Parmia

8 Harria I Premia

9 Alaxia L Protension

10 Praxernia M Autia

11 Artlessness N Shrewdness

12 Untroubled adequacy 0 Guilt proneness

13 Conservativism of Temperament Ql Radicalism

14 Group Adherence Q2 Self Sufficiency

15 Low self-sentiment integration Q3 High strength of self-

sentiment
16 Low ergic tension Q4 High ergic tension
Distribution of 16- Personality Factors Score of Male and Female Students
S.N. Factors | Level Male Total
(N=94) Female(N=94)
% No. % %
No. No.

High 10 10.63 15 1595 |25 13.29

1. A Average | 60 63.82 33 35.10 |93 49.46
Low 24 25.53 46 48.93 |70 37.23
High 4 4.25 0 0 4 2.12

2. B Average | 48 51.06 19 20.21 | 67 35.63
Low 42 44.68 75 79.78 | 117 |62.23
High 0 0 0 0 0 0

3. C Average | 57 60.63 33 35.10 |90 47.87
Low 37 39.36 61 64.89 |98 52.12
High 3 3.19 31 3297 |34 18.08

4, E Average | 67 71.27 47 50 114 | 60.63
Low 24 25.53 16 17.02 |40 21.27
High 0 0 10 10.63 |10 5.31

5. F Average | 63 67.02 32 34.04 |95 50.53
Low 31 64.89 52 23.40 |83 44.14
High 13 13.82 21 22.34 | 34 18.08

6. G Average | 50 53.19 48 51.06 |98 52.12
Low 31 32.97 25 26.59 |46 29.78
High 14 14.89 35 37.23 |49 26.06

7. H Average | 65 69.14 54 5744 | 119 ]63.29
Low 15 15.95 5 5.31 20 10.63
High 49 52.12 11 11.70 |60 31.91

8. I Average | 45 47.87 55 58.51 | 120 |53.19
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Low 0 0 28 29.78 |28 14.89
High 33 35.10 59 62.76 |92 48.93
9. L Average | 45 47.87 31 3297 |76 40.42
Low 16 17.02 4 4.25 20 10.63
High 25 26.59 32 34.04 |57 30.31
10. M Average | 61 64.89 58 61.70 | 119 |63.29
Low 8 8.51 4 4.25 12 6.38
High 73 77.65 21 22.34 | %4 50
11. N Average | 21 22.34 62 65.95 |83 44.14
Low 0 0 11 11.70 |11 5.85
High 60 63.82 70 74.46 | 130 | 69.14
12. O Average | 34 36.17 22 23.40 | 56 29.78
Low 0 0 2 2.12 2 1.06
High 52 55.31 30 31.91 |82 43.61
13. Ql Average |41 43.61 54 57.44 |95 50.53
Low 1 1.06 10 10.63 |11 5.85
High 23 24.46 19 20.21 |42 22.34
14. Q2 Average | 67 71.27 55 58.51 | 122 | 64.89
Low 4 4.25 20 21.27 |24 12.76
High 27 28.72 18 19.14 |45 23.93
15. Q3 Average | 65 69.14 64 68.04 | 129 | 68.61
Low 2 2.12 12 12.76 | 14 7.44
High 15 15.95 8 8.51 23 12.23
16. Q4 Average |51 54.25 48 51.06 |99 52.65
Low 28 29.78 38 40.42 | 66 35.10

Result & Interpretation:

Table shows that the gender wise distribution of higher secondary teenage students. In this
distribution 94 male and 94 female students out of 188 students are taken.

For factor A (Sizothymia/Affectothymia) only 13.29 % of students 1 e in Affectothymia and
37.235 1 e in Sizothymia and 49.46% have average symptoms

For factor B (Intelligence) only 2.12 % of students i e in high intelligence level and 62.23% 1
e in low intelligence level and 35.63 % have average symptoms of intelligence.

For factor C (Ego Strength) only 52.12% of students i e in low ego strength and 47.87 %
have average symptoms of ego strength and very less have high ego strength.

For factor E (Submissiveness/Dominance) only 18.08 % of students i e in dominance level
and 21.27 % i e in submissiveness level and 60.63 % have average of this level.

For factor F (DE surgency/surgency) only 5.31% of students 1 e in surgency and 44.14 %1 e in
desurgency and 50.53 % have average symptoms of these. For factor G
(Expedients/Conscientious) only 18.08 % of students i € in  stronger superego strength and

29.78 % i e in weaker superego strength and 52.12 % have average superego strength
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For factor H (Threctia/Parmia) only 26.06% of students i e in parmia and 10.63 % i e in threctia

and 63.29 % have average symptoms of these.

For factor I (Harria/Premsia) only 31.91 % of students i e in premia and 14.89% i e in harria
and 53.19 % have average symptoms of these factors.

For factor L (Alaxia/ Pretension) only 48.93 % of students i e in pretension and 10.63 % ie
in alaxia and 48.93 % have average symptoms of these.

For factor M (Praxernia/Autia) only 30.31 % of students i e in autia and 6.38 % ie in
praxernia and 63.29 % have average symptoms pf autia and praxernia

For factor N only 50 % of students i e in shrewdness and 5.85 % i e in Artlessness and
44.14 % have average symptoms to these factors.

For factor O (Untroubled adequacy/Guilt Proneness) only 69.14 % of students 1 e in guilt
proneness and 1.06 % i e in untroubled adequacy a 29.78 % have average symptoms

For factor Q1 (Conservation of Temperament/Radicalism) only 43.61 % of students i ¢ in
radicalism and 5.85 % i e in conservativism of temperament and 50.53 % have average
symptoms of these.

For factor Q2 (Group Adherence/Self-sufficiency) only 22.34 % of students i e in self-
sufficiency and 12.76 % 1 e in group adherence and 64.89 % have average symptoms of these
For factor Q3 (Self-sentiment Integration) only 23.93 % of students i e in high strength of self-
sentiment and 7.44 % i e in low strength of self-sentiment and 68.61 % have average of these
For factor Q4 (Ergic tension) only 12.23 % of students i e in high ergic tension and 35.10
%1ein low ergic tension and  52.65 % have average symptoms of these.

ANOVA of Social skills score among students having different orientation of 16 — PFs

S.N. 16 -P Fs | Between/ Within Group SS D.F. | MS F

1 A Between Group 861.01 2 430.50 1.71
Within Group 46502.81 | 185 251.36

2 B Between Group 8907.28 2 4453.64 | 21.42
Within Group 38456.54 | 185 207.87 o

3 C Between Group 764.66 1 746.66 3.01%*
Within Group 46599.16 | 186 250.53

4 E Between Group 1216.91 2 608.45 2.44
Within Group 46181.48 | 185 249.62

5 F Between Group 3369.43 2 1684.71 | 7.08%*
Within Group 43994.39 | 185 237.80 *

6 G Between Group 62.53 2 31.26 0.12
Within Group 47335.86 | 185 255.86

7 H Between Group 2093.10 2 1046.55 | 4.27*
Within Group 45305.29 | 185 244.89 *

8 I Between Group 386.35 2 193.17 0.76
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Within Group 47012.05 | 185 254

9 L Between Group 1765.11 2 882.55 3.58%*
Within Group 45633.29 | 185 246.66

10 M Between Group 1426.21 2 713.10 2.87
Within Group 45972.18 | 185 248.49

11 N Between Group 3389.36 2 1694.68 | 7.12*
Within Group 44009.03 | 185 237.88 *

12 O Between Group 1659.99 2 829.89 3.36%*
Within Group 45738.60 | 185 247.23

13 Ql Between Group 848.18 2 424.09 1.69
Within Group 46550.21 | 185 251.62

14 Q2 Between Group 5147.75 2 2573.87 | 11.27
Within Group 42250.64 | 185 228.38 e

15 Q3 Between Group 239.62 2 119.81 0.47
Within Group 47158.77 | 185 25491

16 Q4 Between Group 5302.84 2 265142 | 11.65
Within Group 42095.55 | 185 227.54 kx

*  Significant
** Highly Significant
Internal Comparison of Social skills & Ratings Skills among students having different
orientation of P. Fs.
Post — Hoc T - test after ANOVA

S.N, Factors High vs Average Average vs Low Low vs High
Mean T — | Mean T — | Mean T -
Diff. value Diff. value Diff. Value

1 B 19.39 2.45%* 12.3 4.56%* 31.64 4.59%*

2 F 1.91 0.40 8.02 3.37%* 6.11 1.15

3 H 2.16 0.83 9.76 2.42% 11.92 3.15%*

4 N 8.42 3.62%%* 0.64 0.13 9.06 1.80

5 Q2 3.38 1.25 14.26 4.22%% 17.64 4.63%*

6 Q4 9.28 2.43* 7.54 3.14%* 16.82 5.40%*

*  Significant
** Highly Significance
Result, interpretation and Discussion: Table clearly show that mean scores of high and average

intelligence students are 333.5 and 352.89 and t value is 2.45. Hence it is clear that difference
between the mean of them it is significant at 5% level of significance and not significant at 1
% level of significance. The result clearly depicts that the high and average intelligent students

‘social skills have a partially difference. For average and low intelligent students mean value
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are 352.89 and 365.19 and t value is 4.56. Hence it is clear that difference between the mean

of them it is significant at 5% level of significance and 0.01 level of significance. The result
clearly depict that the low and average intelligent students’ social skills have a significant
difference. For low and high intelligent students mean value are 365.19 and 333.5 and t value
is 4.59. Hence it is clear that difference between the mean of them it is significant at 5% level
of significance and 0.01 level of significance. The result clearly depict that the low and high
intelligent students’ social skills have a significant difference.

For high and average DE surgency/surgency students mean value are 358.4and 356.4 and t
value is 0.40. Hence it is clear that difference between the mean of them is not significant at
0.05 level of significance and 0.01 level of significance. The result clearly depicts that high
and average DE surgency and surgency students’ social skills have no significant difference.
For average and low desurgency/surgency students mean value are 356.4 and 364.51 and t
value is 3.37. Hence it is clear that difference between the mean of them it is significant at 5%
level of significance and 0.01 level of significance. The result clearly depicts that average and
low desurgency and surgency students’ social skills have a significant difference. For low and
high desurgency/surgency students mean value are 364.51 and 358.4 and t value is 1.15. Hence
it is clear that difference between the mean of them is not significant at 0.05 level of
significance and 0.01 level of significance. The result clearly depicts that low and high
desurgency and surgency students’ social skills have no significant difference.

Table clearly show that mean scores of high and average threctia / permia students are 362.77
and 360.61 and t value is 0.83. Hence it is clear that difference between the mean of them is
not significant at 0.05 level of significance and not significant at 1 % level of significance. The
result clearly depicts that the high and average threctia and permia students ‘social skills have
no significant difference. For mean scores of average and low threctia / permia students are
360.61 and 350.85 and t value is 2.42 Hence it is clear that difference between the mean of
them it is significant at 5% level of significance and not significant at 1 % level of significance.
The result clearly depicts that average and low threctia and permia students’social skills have
a partially significant difference. For mean scores of low and high threctia / permia students
are 350.85 and 362.77 and t value is 3.15. Hence it is clear that difference between the mean
of them it is significant at 5% level of significance and not significant at 1 % level of
significance. The result clearly depicts that the high and low threctia and permia students

‘social skills have a significant difference.
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Table — clearly show that mean scores of high and average Artlessness/shrewdness students

are 355.89 and 364.26 and t value is 3.62. Hence it is clear that difference between the mean
of them it is significant at 5% level of significance and significant at 1 % level of significance.
The result clearly depicts that the high and average Artlessness/shrewdness students ‘social
skills have a significant difference. For mean scores of average and low Artlessness/shrewdness
students are 364.26 and 364.90 and t value is 0.13. Hence it is clear that difference between the
mean of them is not significant at 0.05 level of significance and significant at 1 % level of
significance. The result clearly depicts that the low and average Artlessness/shrewdness
students ‘social skills have no significant difference. mean scores of low and high
Artlessness/shrewdness students are 364.90 and 355.89 and t value is 1.80. Hence it is clear
that difference between the mean of them is not significant at 0.05 level of significance and
significant at 1 % level of significance. The result clearly depicts that the low and high
Artlessness/shrewdness students ‘social skills have no significant difference.

Table clearly show that mean scores of high and average group adherence and self-sufficiency
students 355.69 and 359.07 and t value is 1.25. Hence it is clear that difference between the
mean of them is not significant at 0.05 level of significance and not significant at 1 % level of
significance. The result clearly depicts that the high and average group adherence and self-
sufficiency students ‘social skills have no significant difference. mean scores of average and
low group adherence and self-sufficiency students are 359.07 and 373.33 and t value is 4.22.
Hence it is clear that difference between the mean of them it is significant at 5% level of
significance and not significant at 1 % level of significance. The result clearly depicts that the
average and low group adherence and self-sufficiency students ‘social skills have a significant
difference. mean scores of low and high group adherence and self-sufficiency students are
373.33 and 355.69 and t value is 4.63. Hence it is clear that difference between the mean of
them it is significant at 5% level of significance and not significant at 1 % level of significance.
The result clearly depicts that the low and high group adherence and self-sufficiency students
‘social skills have a significant difference.

Table — clearly show that mean scores of high and average eric tension students are 349.34 and
358.62 and t value is 2.43. Hence it is clear that difference between the mean of them it is
significant at 5% level of significance and not significant at 1 % level of significance. The
result clearly depicts that the high and average ergic tension students ‘social skills have a
partially significance difference. mean scores of average and low ergic tension students are

358.62 and 366.16 and t value is 3.44. Hence it is clear that difference between the mean of
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them it is significant at 5% level of significance and 0.01 level of significance. The result

clearly depicts that the average and low ergic tension students ‘social skills have a significance
difference. mean scores of low and high ergic tension students are 366.16 and 349.34 and t
value is 5.40. Hence it is clear that difference between the mean of them it is significant at 5%
level of significance and 0.01 level of significance. The result clearly depicts that the low and

high ergic tension students ‘social skills have a significance difference

Hypotheses Testing

Hypotheses — 1

There is no significant relationship between the social skills and Personality Factors of higher
secondary school students.

After analysis of collected data, it is found that a significant relationship is fond between social
skills and personality factors on the basis of gender, school types and family types
Hypotheses- 2

There is no significant effect of personality factor on social skills of higher secondary schools’
students.

It is found that personality factors affect the social skills on the basis of gender, school types
and family types.

Conclusion

Educational Implications

The finding of this research to assist teachers in adjusting their teaching method in order to
make learning more effective and students cantered. The result of the research also helps to
students in improve their social skills and refine their personality. It will help the students in
choosing their career path according to their interests and to understand their tendencies.
Guidance and counselling are very easy on the bases of their interest areas. This study will help
teachers to know the strength This study will help teachers to know the strength and weakness
of the students and help teachers to choose method for effective teaching and learning. This
study also supports to teacher to create the holistic profile of each student, due to that teachers
can easily asses the continuous and comprehensive evaluation of the students. This research
will also support to implement the New Education policy — 2020, with the help of this study
teacher will know how, the social skills change with personality factors?

Recommendation and Suggestions
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Present study was conducted only on District level. In future we will conduct study on state as

well as international level. In the present study researcher took only 188 higher secondary

school students due to shortage of time and resources. in future we will conduct this research

on large sample size. Only two variables were taken social skills and Personality Factors in this

study, we will also take more dimensions of social skills for examples empathy, interpersonal

skills, emotions of social welfare. With the help of this study, we can understand more deeply

about the, thinking style, emotions cognitive mind, structure of social interactions of Children

with disabled.
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Abstract

Objective: Science, technology, engineering, and mathematics (STEM) education transformed
Indian schools. This comprehensive new initiative of the Delhi Government gives students
technocratic-meritocratic skills and knowledge. Breaking gender stereotypes creates an
inclusive environment where girls feel supported and encouraged to pursue STEM careers.
This article examines SOSE STEM students' perceptions of STEM learning and VMC support.
Methods: On 22 March 2021, DOE Delhi opened SoSEs with world-class facilities and 1B
curriculum as per NEP 2020. All SoSEs include core learning levels, while higher levels
specialise in STEM, humanities, performing and visual arts, high-end 21st-century skills, and
armed forces preparatory school. SOSEs receive academic support from Vidya Mandir Classes,
well-known for its engineering and medical entrance exam preparation programmes. The 75
SoSE (STEM) students and 15 teachers provided data via questionnaires and semi-structured
interviews. Observation of classes 9th to 12th has done to explore how integrating online VMC
programmes with regular school education affects school culture and teachers' enthusiasm to
teach science stream subjects. Additionally, how SoSE (STEM) students balance their usual
and online VMC academic schedules. Results: The study revealed that students had access to
digital devices and well-equipped science laboratories. STEM activities in SoSE schools
challenged gender and subject-based stereotypes while enhancing awareness of STEM-related
career options. Students demonstrated intellectual readiness for diverse fields, including NEET,
IIT-JEE, nursing, etc. They transitioned from rote learning to a deeper, conceptual
understanding. Their problem-solving abilities improved through activities such as building
robots and classroom tools. Conclusions Despite these gains, students faced difficulty aligning
their regular board curriculum with the competitive demands of VMC classes. The VMC’s
online format required high levels of self-discipline and motivation, yet lacked the benefits of
face-to-face teacher support, limiting interaction and personalized guidance.

Keywords: STEM, SoSEs, VMC as a Supplementary Support, Transformational Change
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Introduction

India, worldwide, forory in the fields of science and mathematics (Manges currently) are
currently facing a shortage of science, technology, engineering, and mathematics (STEM)
majors and graduates (NASSCOM Survey 2020). Inadequate emphasis on science and maths
education in our educational system has, unfortunately, resulted in students gradually losing
interest over the decades. While at the same time, STEM occupations are expected to grow
(Langdon et al., 2011; U.S. Bureau of Labor Statistics, 2018; NEP, 2020). This two-fold issue
necessitates that STEM education in India becomes and remains a priority. According to the
National Education Policy (2020), this priority must include broadening students’ participation
in STEM and increasing STEM literacy for all students, regardless of whether they plan to
pursue a STEM major or career. Informal learning environments have been shown to improve
students’ interest in STEM (Mohr-Schroeder et al., 2014) and have been shown to increase the
chances a student will pursue a STEM career (Kitchen et al., 2018; Kong et al., 2014).
According to (Bell et al., 2009), interest and motivation are crucial factors in encouraging
students to pursue STEM education because they help them learn and successfully retain STEM
material. The world is rapidly changing in response to AICTE and NEP (2020). Machines may
take over many unskilled jobs, and a skilled workforce will be needed. This could significantly
increase the number of people working in data science and other fields, such as STEM. The
number of STEM jobs is growing at the fastest rate in India. People, Policy Makers, and
Educational Societies need to create a conducive environment to avail the opportunity and
benefits of STEM Ashutosh (2021).

In India, most students have concluded that STEM subjects are too challenging, complex,
boring, and uninteresting (K. Abdul Gafoor; Abidha Kurukkan, 2015), limiting their
participation in STEM subjects and careers. Students in schools all over the world struggle with
issues related to educational quality. One of the primary objectives (Goal 4) listed by the United
Nations (UN) in its Sustainable Development Goals is quality education (SDGs). In India,
several obstacles exist in terms of accessibility, fairness, and quality standards, including the
shortage of instructors, inadequate infrastructure, a lack of regular teachers who are
enthusiastic about their jobs, and others. Central Govt. initiatives under CSR and the Ministry
of Science, like Atal tinkering Lab (2016), Robo Shiksha Kendra, Tinkering Lab, Blended Lab,
and Future Leaders Lab, were initiated to promote STEM, including participation in Gin
Initiatives. Initiatives like the Department of Science and Technology were created to inspire

girls to seek higher education and careers in STEM sectors. The Delhi Government has

120



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

undertaken several efforts in the last decade to provide excellent education in schools, including

the Reading Campaign, Pragati Series, Summer Camps, Mission Buniyad, Happiness
Curriculum, SoEs, SoSEs (STEM) Partnership with renowned institutions and reputable
National institutes like VMC, and many more. Higher secondary classes of the Delhi
government schools have 57 percent female students, whereas 43 percent are in the science
stream. This situation and stereotypes like boys for science and girls for humanities need to be
broken now. To overcome such social stigma and stereotype beliefs, the Delhi government
introduced VMC-based STEM Education to classes for students in classes 10 and 12th for
NEET and JEE in SoSEs schools. Through the supplementary VMC class, the government
attempted to meet the needs of parents and students from the low-income group who have the
potential to excel in the classroom. There appears to be a conflict between the limited view of
STEM in schools, which emphasises the more content-based domains of the subjects of
Science, Technology, Engineering, and Mathematics, and a wider view of STEM in the real
world emerging from economic and industry policy more broadly than just in India. According
to this broader perspective, STEM is "a point of discontinuity, of society asking for a qualitative
change in the objectives of education undertaken in the domain of the sciences," rather than
just a collection of content knowledge in science, technology, engineering, and mathematics
(LoThe students of SoSEs face some concrete issues the students of SoSEs during attending
VMC So, the study intended to explore responses of SoSEs school students' towards VMC
classes and STEM s jects which further influence their career goals, conceptual understanding,
competition readiness, and parental satisfaction with the attainment of quality School
education.

Rationale of the Study

The study 1s undertaken in the Government of NCT of Delhi School of Specialised Excellence.
These schools are choice-based for grades 9 to 12, allowing students to specialise in their
chosen fields of study. SwithEs are affiliated with the Delhi Board of School Education
(DBSE). Their design adheres to the DBSE concept, which emphasises the need to move away
from rote memorization by including assessments into regular teaching-learning activities and
utilising them as tools for learning. DBSE has partnered with 1B to match up to international
standards. These schools have good infrastructure and learning teachers suited to teach a new-
age curriculum with high technological assistance. The admission is based on an aptitude test

and assessment in the specialised domains.
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Students have the opportunity for experiential learning through projects, field visits,

internships, etc., in their chosen field of interest, and also have the opportunity to learn foreign
languages. The society has a positive outlook towards SoSEs and possesses a favourable
cultural milieu for protecting the environment. However, despite several positive traits in
students, there is a prevalent negative phobia also noted towards science subjects in these
schools. Research reported that, in the Indian context, fewer students choose the science stream
at the senior secondary level than the humanities. In Indian Society, there are stereotypes that
boys are made for choosing science and maths, while girls are ok with humanities. Therefore,
the question arises in the researcher's mind: How do SoSE schools break this stereotype and
provide opportunities for girls to pursue their careers in STEM education? How SoSEs address
the needs of science learners. Why do most STEM students find it challenging to compete in
exams even if they have the support of VMC? Do teachers of SoSEs provide career counselling
services to students? How do mainstream teachers interact with students during Vidya Mandir
classes?
There is a strong need to explore the available discourse and education facilities in the schools.
The nature of initiatives taken by students in schools needs to be explored, as well as how they
are being prepared for careers in science, technology, engineering, and mathematics. STEM
initiatives must be understood to make necessary amendments in the nation's ways. Therefore,
the present study attempts to examine the responses of students enrolled in STEM schools
towards perceived STEM learning experiences and improvement of VMC in SoSEs.
Research Questions
Based on the rationale of the present study, the following research questions were framed.
1. What resources and support systems are available in SoSEs to carry out VMC classes?
2. What are the effects of VMC classes on the learner's career aspiration, conceptual
understanding, and competition preparedness regarding quality school education?
3. How do students balance the curriculum, including regular common subjects and
specialized subjects?
4. What are the concrete issues, challenges, and perceptions of students related to VMC
classes with a primary focus on STEM?
5. To what extent are parents satisfied with "VMC Classes" in the context of STEM
education?
Objective of the Study

e To explore the availability of resources and support systems in the School of Delhi.
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e To study the effects of VMC class on the learners' aspiration, conceptual understanding,

competition preparedness, and their parental satisfaction regarding quality school
education
e To explore the concrete issues, challenges, and perceptions of students related to VMC
classes with a primary focus on STEM
e To know the parental satisfaction regarding STEM in the SoSE school and VMC class.

Methodology
According to Creswell (2012), qualitative research is a means for exploring and understanding
the meaning individuals or groups ascribe to a social human problem. So the researcher used a
qualitative approach to descriptive research. Creswell (1994) stated that the descriptive
research method gathers information about existing conditions. The sample of 75 Students was
selected through purposive sampling from six SoSEs (SoSEs Kalkaji, SoSEs Rohini Sec-18,
SoSEs Civil Lines, SoSEs INA Colony, SoSEs Karol Bagh, and SoSEs Khichripur) from the
STEM field of the Delhi region were chosen as a sample by the researchers. These schools
cover students in grades IX through XII. Grades IX and X focus on foundational learning with
specialized instruction in Science and Mathematics.
In contrast, grades XI and XII offer a better understanding of STEM subjects, with the option
of majoring in engineering or medicine. The subjective data from students' personal
experiences and shared instances was also gathered with the help of semi-structured interviews
with 18 students of classes XI and XII from various STEM SoSEs. These SoSEs aimed to
establish the school as a School of Excellence, complete with the best teaching and learning
techniques for STEM education. A questionnaire with 10 questions about the various aspects
of VMC, namely the effect of VMC class on the learner's career aspiration, conceptual
understanding, competition preparedness, and parental satisfaction regarding quality school,
availability of resources, and the teaching-learning process, was developed by the researcher
to collect the data. A total of 6 VMC classrooms of NEET and JEE classes XI and XII (1
observation was kept from each school) were observed in physical mode between July 2024
and September 2024. The objective of this study and the instructions about the questionnaire
were spelled out to the sample. The questionnaire was circulated to the students physically, and
the collected data were then analyzed for further interpretation.
Findings and Discussion
The findings and discussion of this study are explained based on the following aspects such as

resources and support systems available in SoSEs to carry out VMC classes, effects of VMC
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class on the learner's career aspiration, conceptual understanding, competition preparedness

and their parental satisfaction regarding quality school education, students perception related
to "SoSEs" and "VMC Classes" in the context of STEM education, and various issues,
challenges.

Availability of Resources and Support System in the SoSE school in Delhi to carry out
VMUC classes.

Educational resources play a pivotal role in achieving educational objectives and goals
globally. The degree to which an educational institution accomplishes its objectives is directly
linked to the availability of educational resources and how effectively they are used (Ekundayo
& Alonge, 2012). Consequently, the interaction between inherent qualities and environmental
factors affecting the quality of education and the productivity of staff members is a crucial
concern that demands the attention of stakeholders in the education sector. Adopting flexible
learning resources (Cutter, S.et al, 2010) is vital for shifting from a knowledge-focused learning

culture to establishing a dynamic STEM education approach.

I Yes B No
100%

75%
50%

25%

0%

Use of Labs Use of School Uniform subsidy Virtual classroom  Internet facility
library during VMC availability during
class VMC classes

Educational facilities are tools or materials used to facilitate achieving goals. Graph 1 above
shows the responses on the availability of school facilities and the support system needed for
teaching and learning concerning STEM subjects and VMC classes. Results from this table
revealed that most of the respondents, 79% of the students, agree that they use the science lab
for practical work. They get the chance, whereas 21% of the stakeholders stated, "Sometimes
we hardly get the chance as we have insufficient time and the period gets over as we also have
VMC class from 11.30 after the regular class”. 83% of the students stated that they use the
school library and the books on different subjects and topics were available to them as one of
the students stated “There are enough suitable resources to support my STEM activity designs.
Sometimes STEM activities require teaching outdoors, which help us to prepare suitable and
related learning resources.” Students have been provided financial assistance by the Delhi

government to achieve academic excellence as every student who is enrolled in SoSEs get help
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by providing them with a subsidy for school uniforms etc. Most SoSE students seemed critical

when asked about the VMC class, which is carried out in virtual mode. There was a negative
response from the respondents, as during the VMC class, there was no two-sided interaction
between the teachers and students, because, as passive listeners, the class was not so effective
and engaging. 60% of the respondents stated that the internet facility is available. However, the
speed tends to decrease due to numerous concurrent connections, resulting in frequent
disruptions during their IIT JEE and NEET classes.

During the researcher's classroom observations in SoSEs, it was noted that the classrooms were
well-maintained and created an engaging atmosphere. The classroom setup, including smart
boards in 11th and 12th-grade classes, was designed to facilitate an environment conducive to
STEM learning. However, it is important to recognize that teachers and students' effective
utilization of these resources plays a pivotal role in determining the ultimate educational
outcomes. As per Owoko (2010), the concept of resources encompasses not solely teaching
methods and materials but also includes the allocation of instructional time, along with the
expertise and competencies of teachers acquired through their training and practical
experience. Given that the curriculum was unfamiliar to educators and learners, notable
adjustments were made. Notably, the VMC classes continued throughout the day, except for
the initial four periods before the break, during which teachers conducted lessons aligned with
the Delhi Board of School Education syllabus. It is worth noting that the Delhi Government
has established its educational board, the Delhi Board of School Education, in collaboration
with the International Baccalaureate. In SoSEs the presence of diverse learner support
mechanisms within the schools encompasses tutorial programs, peer-based learning
opportunities, supplementary classes (VMC), financial aid, and the provision of educational
materials to support students were provided. However, there is a need for proper management
of schools such as planning, organizing, directing, controlling, staffing, evaluating, establishing
criteria, and executing other managerial functions related to the essential components
comprising the learner support system.

Teaching Learning Process

Success in the teaching-learning process depends on the interest and motivation of the students
(J.B. Deesha, 2022). It is the teacher's responsibility to ensure regular interaction occurs
between the basic human capabilities of a learner and the culturally invented technologies so
that it finally leads to enhancement in their cognitive capabilities (Afzal & Kalam, 2021). A

21st-century teaching and learning approach to STEM is one of the cornerstones of effective
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learning. Integrating STEM can be challenging since it requires a new generation of STEM

experts. STEM education should include problem-solving, critical thinking, creative thinking,
and scientific thinking components to help students enhance their higher-order thinking skills
(Baharin, 2018). The teaching and learning dynamics at SoSEs struggled to capture students'
interest due to the demanding schedule and the added workload on teachers, which hindered
their ability to perform at their best during instruction. Students were overwhelmed with
homework from the DBSE syllabus, as they were still adapting to the new IB curriculum and
the assignments from VMC classes. Furthermore, teachers at SoSEs had considerably longer

working hours than their counterparts in other Delhi government schools.

@ Agree @ Disagree Maybe

The above pie chart depicts that nearly 89% of the teachers agreed that the regular class related
to STEM lacks a high level of engagement. One of the teachers stated that “we are focusing on
students to crack the IIT JEE and NEET entrance. We are overburdened with our jobs. We do
not get any extra time to focus on preparing Video lectures or PPTs to teach in classes, as
SoSEs is a model school of the Delhi government, one or the other activities regularly happen
in our school, and we are busy attending the guest or other extra programmes. Besides this,
the VMC classes affect the regular school process. We get very few lectures to teach in class,
and must also be present as an attendant during the VMC class.”

Based on the feedback from teachers and classroom observations, it can be deduced that the
government's vision for the school includes top-notch infrastructure and supplementary
coaching classes to prepare students for entrance exams such as NEET, JEE, and other science-
related examinations, both in the medical and non-medical domains. The government aims to
equip the school with the necessary tools to foster excellence in STEM education and ensure

that students are well-prepared to excel in competitive entrance exams. While the outcome

envisioned with the provided infrastructure is that of a quality workforce in the field of STEM,
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the product depends on the process of using the provided resources. It is upon schools and

teachers to decide how they best use the resources to complement their teaching and learning
and how they implement them in their pedagogies. (Krajcik and Delen, 2017) Teachers need

to incorporate scaffolds to support students in becoming familiar with STEM-related subjects.

Enhancing Computational Thinking among Students in SoSEs

Expanding upon the importance of enhancing conceptual understanding and knowledge
building through supplementary classes, it is crucial to recognize that these efforts contribute
significantly to fostering "Computational thinking" among students. "Computational thinking"
is a foundational competence encompassing problem definition, problem resolution, and
scientific rationale (Wing, 2006). Additionally, CT constitutes a metacognitive procedure
encompassing sub-skills and predispositions for overseeing intricate problem-solving and
creating models for phenomena that may not be directly observable (Dwyer et al., 2014). It
enhances science education and elevates student involvement in STEM learning by integrating

computational thinking into scientific inquiry, as suggested by Yang et al. (2018).

@® Agree @ Disagree Maybe

Among the responses received, 46% of the students agreeds schools, different subject classes
assist them in gaining metacognitive process that involves sub-skills and dispositions for
regulating complex problem-solving and modeling unobservable phenomena of STEM
concepts. Conversely, approximately 25% of the students held a differing viewpoint. Although
the majority of research (Bicer et al., 2015) on the mathematical thinking and scientific
reasoning abilities of secondary students, has focused on the cultivation of computational
thinking skills in secondary students (Lye & Koh, 2014).

The students' verbatims was as follows: “We are only focusing on the concepts related to IIT
JEE and NEET exams to clear the important exam”. "The quality of STEM learning varies

greatly. Some teachers are excellent, so they teach very well, but time constraints sometimes
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hinder them from delivering their best." 29% of the students were not sure about the knowledge

building and understanding concepts, as they stated that “fo some extent it is clear, but not all.
We learn theories, but practical application is limited, and hands-on experience in STEM is
lacking due to time constraints.

The verbatim responses provided above shed light on the intricate nature of STEM learning
within the SoSEs environment. Through classroom observations and interviews with teachers,
it became evident that the educational landscape in these schools is characterized by certain
limitations, most notably, constraints on available time. However, despite these challenges, the
teachers diligently try to provide the highest quality education possible. They strive to deliver
their best within the constraints they face, ensuring that students receive a valuable and
enriching educational experience. Incorporating computational thinking into the educational
setting aids in equipping students for the future by fostering creativity and enhancing problem-
solving skills, as noted by Fessakis et al. (2013).

Competition Preparedness or competency-based VMC class about STEM.

STEM is an initiative to encourage more students to pursue degrees in science, technology,
engineering, and mathematics so that their nations may remain competitive and avoid falling
behind other nations (Herschbach, 2011; Kelley & Knowles, 2016). 21st-century problems
need STEM skills and competencies more than ever. Currently, we are at a stage where the
number of STEM employment is expanding quickly and surpassing the number of STEM
graduates. The National Science Foundation predicts that 80% of the occupations expected to
be created in the upcoming ten years will require a large amount of maths and science expertise.

100.00%
75.00%
50.00%
25.00%

0.00%

Competition based VMC class creating Balancing DBSE and Competition oriented
quality education Pressure VMC class rtaher than
competency based

Maybe [ Disagree [l Agreee

The above graph reveals that 70.80% of the stakeholders agreed with the statement that that
VMC classes are trying to provide competition-based quality education. They have not only
designed, delivered, innovated, and perfected the art of teaching, but have also guided and
helped their students to realize their dreams, as in SoSEs schools, it is a way to communicate

video lectures with the recorded class. The constraints of students here arethat they are
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passively attending the class with one school teacher as an attendant. The VMC class focuses

on the content that will help clear the entrance to JEE, NEET, and other medical and
engineering exams. 65.30% of the respondents stated that VMC classes create pressure among
students as they have to attend those online recorded classes with no interaction compulsorily,
they also have to complete the assignments, give tests every weekend, and study the DBSE
syllabus. Only 30.70% of the respondents agree that SoSEs are efficiently and effectively
balance DBSE mainstream education and VMC classes. 75% of the students agreed with the
statement and stated that VMC classes are more competition-oriented rather than competency-
based because they only focus on marks and not quality.

SoSEs Learners Career Aspiration and the role of VMC class concerning STEM

Middle school children who value science are likelier to choose a STEM career (Tai et al.,
2006). The development of the STEM workforce is crucial, but it is also crucial that our citizens
acquire scientific and technological literacy (Milner et al., 2012). Career goals play a significant
role in shaping an individual’s study behavior in any higher education setting because they
motivate the individual to achieve academic excellence. Lopez-Bonilla et al. (2012) identified

that career aspirations are the most common motivations for course or programme completion.

@® Engineer

@ doctor

@ teacher

@ clinical psychologist
scientist

@ business man

@® any other

The above data reveals that entrepreneurship was the most emphasized career pathway amongst
SoSE students besides the medical and engineering. Participants also raised their career choice
into neuroscience, science, game development, and program development. A few boys
expressed their career choice as a nurse, and only a very few students stated that they wish to

be a teacher. Doctors (44.40%) and Engineers (25%) are some among the most liked careers.

129



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

Looking at the above data, there is a need for periodic career guidance seminars for students

who are enrolled in SoSEs, especially VMC students, throughout their studies to stimulate
career awareness and also nurture their enthusiasm to study for positive results.

Parental satisfaction regarding the quality of the school

Almost all the parents believed that the Delhi government is doing a commendable job of
bringing overall improvement in the school education, as every parent wants schools with a
good number of facilities in their area. The responses revealed that most parents appreciated
the focus of government schools' focus on improving education and holistic development of
children, unlike their private counterparts, concerned with increasing the fees and focused on
extracurricular activities. The changing image of Delhi government schools has encouraged
many parents to prepare their students to crack entrance to enrol in SoSE schools. The graph
depicts that most of the parents' Qualification is class 10 and 12, and these SOS schools are
helping low-middle-class income parents by keeping their wards directed towards quality

competitive education.

@® Agree @ Disgaree Maybe

44.40% of the parents' desires and needs are satisfied related to education. Whereas 27.80% of
the parents are concerned about their ward's studies as they think that almost all the study in
school is through VMC and teachers have little to share about students’ regular assessments.
After all these initiatives, the students have to attend various other compulsory activities
regarding the deshbhakti curriculum and hobby hubs, which leaves them with less time to focus
on what they want to do.

Students' perceptions and concerns related to ""SoSEs" and "VMC Classes' in the context
of STEM education:

The structured interview was scheduled and reviewed based on the students' comments. The
result was based on the responses to all five items by the six SoSE school Science stream
students of Delhi government schools and presented in tabular form in Table 1.

Table 1: Interview summary of SoSEs Delhi Government School Students

3 Students from each How is SoSE different ‘What specific Does VMC How do you How do SoSEs
SoSE from other Delhi skills do SoSEs provide creative manage and VMC classes
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critical thinking

Video lectures

Government schools possess? or hands-on regular exam help you in
teaching? studies and attaining your
VMC goals?
preparation?
1. Students | Student 1- Targeted career Competitiveness. | Focus only on the Regular 08.00 We aim to become
of SoSE pathways. Engage in solving | Entrance exam. amto 11.30 am | a Doctor or
Kalkaji problems. and VMc 11.30 | Engineer, and
Student 2- VMC classes Problem solving. | Video lectures. to 3 pm VMC will aid
Crackthe entrance
Student 3- STEM learning To crackthe No extra time exams.
entrance
2. Students | Student 1- One-day Exam No such skills, Deeper All day busy W, e as Students,
of SoSEs preparation. understanding got an environment
Rohini Sec- Experiments Study the whole | in which we can
18 Student 2- IIT and JEE exams during biology Virtual classes day in school prepare for
class and after competitive
Student 3- Infrastructure No skills Concept clearing school, examinations
Homework. systematically and
comprehensively.
3. Students | Student 1- Domain of building skills Prepare for Attend school SoSEs give
of SoSE Specialisation such as solving competitive till 3.00 pm, Students rigorous
Civil Lines problems, logical | examinations. reach home by training, helping to
Student 2- Experienced teachers reasoning, 410 4.3 pm0 develop a deeper
No interaction No rest. and better
No skills Completing understanding of
Student 3- One-day Exam Passive learning school task concepts of STEM
preparation subjects.
4. Students | Student 1- Career Pathways Problem-solving. | Focus ionmedical Time and study | VMC helps us to
of SoSEs, and engineering. management clear concepts
INA Student 2- Crack Entrance. are issues related to the IIT
Colony Video classes and JEE exams
Student 3- Talented Students Comprehensive
5. Students | Student 1- Allow to Learn skills. No Holistic No creativity Tense about SoSEs with no cost
of SoSE growth. preparation and | provide a
Karol Bagh no time to study | competitive
Student 2- World-class No skills. Only Virtual class | for exams. environment for
Infrastructure students with a
To crack the Entrance exam Focus only on weaker economic
Student 3- Top faculties exams oriented. passing exams. | background to
reach their goal..
6. Students | Student 1- International Subject-based In a systematic and | Due to time We are getting
of SoSE Curriculum Experiments, comprehensive issues, we skip VMC coaching free
Khichripur way. school many of cost with world-
Student 2- Experiential learning. No skills times during classs
Focus on IIT and exams. infrastructure to
JEE. crack the entrance
Student 3- DBSE Board. Some skills, like Lots of Burden. | of IIT and JEE.

Participant observation was another tool used to gain deeper insight. The researcher closely

observed the schools and the interviews to get the complete picture (beyond what was verbally

communicated). Field notes were kept, and any important observation or detail for the research

was noted.

In the first item of the interview schedule, they were asked the Students about how SoSEs are

different from other Delhi Government schools, and most of the Students (40%) summarised

it that Schools of Specialized Excellence are choice-based schools for grades 9 to 12 that allow

students to specialize in their chosen fields of study. Students are prepared for targeted and
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aspirational career pathways, which help them crack entrance exams like IIT JEE and NETT.

(20%) said that its focus is on targeted career pathways in different specializations such as
Science, Technology, Engineering, and Mathematics (STEM), Humanities, High-End 21st
Century Skills, Performing and Visual Arts, and Armed Forces Preparatory School. Most
participants agreed that it runs VMC classes, which help clear the exams in different domains.
(90) % of the students stated, "SoSE schools have world-class infrastructure for educating us.
1t allows us to learn many different skills related to STEM, and the faculty is also excellent as
compared to other schools.” The majority of the students also stated that “we get to study the
International IB curriculum with no cost, which other schools will not provide., In SoSEs, we
aim to provide experiential learning with the CBSE board.”

During the researcher's visits to the six different SoSEs, it was found that the school has ICT
facilities available, which will bridge the divide between urban and rural schools, where
information is only a fingertip away. It has a well-maintained building with an immersive
environment. The walls are covered with informative prints, creating an immersive and
inductive STEM environment. In SoSE classrooms, blended learning could be observed as the
students interacted with the instructors or teachers and the learning materials in offline classes
in schoo,l and through online mode in Vidyamandir classes.

From the above observations, the government has envisioned the school functioning with a
high-quality infrastructure, including the additional coaching classes for preparing entrance
exams like NEET, JEE, and other medical and nonmedical science-related exams.

The second item was to study the specific skills possessed by SoSEs. (30%) of the stakeholders
said that SoSEs possess problem-solvinglls sucd (20%) said that s/he know different skills such
as competitiveness and expertise in subjects of PCMB. (10%) of the students stated that they
learn critical thinking skills auring STEM subjects, as some of the teachers do probing and
brainstorming of the concepts and questions. Conversely, 40% of the students expressed a
different perspective “We have not acquired any such skills as we just have to focus on studies
of school syllabus and then VMC class after the home assignments we also have to go for
tuitions as IB curriculum is new to us and our schedule is such that we are not getting any time
focus on ourselves”

During the classroom observations and interaction with teachers, several noteworthy points
came to light that SoSEs instill in their students a sense of competitiveness, motivating them
to excel academically and professionally. It also emphasizes active engagement in problem-

solving, fostering a culture where students are encouraged to tackle challenges head-on.
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Problem-solving skills are a cornerstone of their educational approach. However, the researcher

also observed that teachers often faced challenges due to time constraints. They were busy
completing the syllabus, and their involvement in VMC coaching left them with limited time
for interacting with students and equipping them with specific skills essential for holistic
growth. Consequently, students may not receive ample exposure to delve into research, nurture
their scientific acumen, or be encouraged to contribute to scientific innovations.

From the above observations and interactions, it can be inferred that Specialized Schools of
Excellence (SoSEs) prioritize skills such as problem-solving, competitiveness, and expertise
in subjects like PCMB. They aim to motivate students to excel academically and professionally,
fostering a culture of active engagement with challenges. However, there is a notable challenge
regarding time constraints faced by teachers, potentially limiting their ability to provide holistic
skill development, including research, to students within the demanding schedule of SoSEs.
The third item was to know whether VMC provides creative or hands-on teaching, and the
interview responses were that (70%) of the participants stated that it focuses only on cracking
the entrance exam. The majority of the participants stated that “the class is recorded in video
mode and we just sit passively and listen to class if instead in case of any doubt there is no one
to clear our doubt in school we have to note down and ask that questions on Sunday if they will
respond then it is ok but its not possible for them to respond each query because the number
queries are large.”

The researcher observed the classrooms and found that virtual classes and video lectures have
become increasingly prevalent in the context of entrance exam preparation. These resources
cater to students aiming to crack competitive examinations such as those for medical and
engineering programs, focusing on IIT and JEE. These virtual classes aim to provide a
systematic and comprehensive approach to exam readiness, emphasizing a deeper
understanding of the subjects. However, it is important to note that these classes often lean
towards passive learning, as there is limited interaction with teachers. Concept clearing and a
thorough grasp of the necessary material are prioritized, making these virtual classes valuable
for those looking to succeed in entrance exams. Nevertheless, they may not emphasize
creativity or hands-on learning, as the primary goal is to equip students with the knowledge
and skills required for their chosen competitive examinations through video lectures.

The fourth item was to know how participants manage regular exam studies and VMC
preparation, The students expressed that, 80% of the participants, were unable to manage their

time, and 20% said that they somehow manage with the guidance of their mentors. One of the
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students expressed that “managing regular exam studies alongside VMC preparation is

extremely challenging due to our tightly packed schedule. We do not have any extra time
throughout the day to refresh ourselves. We find ourselves continuously occupied with school
homework and assignments, without any opportunity for rest.”

During the researcher’s visits to the school, it was found that the school's timing was from 8.00
a.m. to 2.30 p.m. They had to study the regular school DBSC syllabus till 11.00 a.m., and after
that they had a lunch break. After lunch, they had their VMC class to attend till 2.30 pm.
Students reach home by 3.30 pm as they come from a long distance. Furthermore, they also
have to go to school and do homework assignments so they hardly get any time for themselves.
From the above observation and notion of the participants, it can be inferred that some of the
stakeholders have experienced that the studies fully occupy their schedule, and they do not
have much time to interact with the community in which they live socially. As per Delhi
government Assessments, if designed effectively, they can aid in developing application,
innovation, inquiry, and problem-solving skills in students. However, the above data shows
that students are overburdened with the SoSE curriculum.

On the other hand, the fifth and the last item was to know how SoSEs and VMC classes help
attaing goals. The majority of the students' responses were like “Our primary aspiration as
students in (SoSEs) is to embark on the journey to become doctors or engineers, and the
invaluable support of Vidyamandir Classes (VMC) aids us in our pursuit of cracking entrance
exams. Within the nurturing environment of SoSEs, we find ourselves well-equipped to prepare
for competitive examinations systematically and comprehensively.” Another student stated,
“SoSEs provide us with rigorous training, enabling us to develop a deeper and more profound
understanding of STEM subjects to crack the exams. Moreover, VMC coaching plays a pivotal
role in clarifying concepts, but it takes too much time and sometimes they also ignoreit due to
many queries. Our subject teachers could not solve our problems as they are not trained in the
concepts of IIT or NEET preparations.”

In addition to this, it was observed by the investigator that the teachers were overloaded with
excessive work, such as attending to guests during their visits, etc. Other teachers have to take
many classes because of the scarcity of teachers who went for training due to the new
curriculum in the school, such as DBSC. Teachers had an extra load to complete the syllabus
on time as they had to help students succeed in the board exam. The significant aspect of SOSEs
is their commitment to providing this competitive advantage to students from economically

disadvantaged backgrounds, without incurring any cost. This inclusivity ensures that even
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students with limited financial resources can aspire to reach their academic goals. The

opportunity to receive VMC coaching, coupled with world-class infrastructure, free of cost,
enhances the readiness to excel in the challenging entrance examinations for prestigious
institutions like IIT and JEE.

Conclusion

The present paper aims to gain insight into the Students' Perceptions and Concerns towards
Vidya Mandir Classes and STEM Education at the SoSEs Delhi. This study highlighted that
Students have the requisite technological means for virtual education but are sceptical of the
usefulness of solely online VMC lectures. Students also acknowledged the concern about the
requirement for self-motivation, and the lack of direct teacher involvement to answer their
questions and challenges. Students recognise the ease of virtual STEM classrooms and feel
alienated, especially given their excellent skill in understanding complex concepts in science
courses compared to their weekly contact with school teachers. While the government of Delhi
focuses extensively on outputs, such as cracking the NEET and JEE entrance, less attention is
focused on the inputs and structures of education. The result is a system that does not provide
equitable access or opportunity to authentic, engaging learning experiences that bring the
content to life. As the students’ comments showed, their participation in the SoSEs in STEM
learning experience addressed the limitations of formal schooling through the experiences
provided (Bell et al., 2009; Meyers et al. 2013). Thus, in the current system, one implication
of this study is the importance of high-quality STEM learning experiences to increase students’
access and opportunity to engage in activities that contextualise and give purpose to their
learning.

The findings of this research suggest a shift in the approach to STEM education. Students opt
for in-person teaching that includes offline IIT JEE and NEET learning. This change aims to
achieve the need for direct teacher-student contact. Students believe that employing an offline
VMC classes approach in the SoSEs school will better prepare them for future employment
options in STEM education. This strategy tackles their self-motivation concerns and guarantees
that kids receive the required assistance and supervision from teachers, resulting in a more
effective and engaging learning environment.

The study's consequences go beyond students' and instructors’ immediate concerns,
representing broader trends and issues related to technology integration in education. The need
for a blended approach reminds us that, while technology is an excellent tool, human interaction

and direction are still essential in the educational process. As educational institutions adjust to
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the changing landscape of virtual and blended learning, it becomes increasingly important to

understand and accommodate students' viewpoints and interests, thereby improving the quality

of STEM education.
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Abstract

This systematic literature review (SLR) synthesizes the findings of articles extracted from the
literature search on using the Duolingo language learning application as a pedagogical tool for
developing language skills (e.g., vocabulary, grammar, listening, speaking, reading, and
writing) in English as a Second Language (ESL) and English as Foreign Language (EFL)
programs. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
framework was applied to retrieve articles by an appropriate keyword search on the Scopus
and ERIC (Educational Resources Information Center) databases. Based on the
inclusion/exclusion criteria and screening of texts, 19 open-access articles were identified for
further contextual analysis. This study synthesizes the participant demographics, methods and
methodologies of research, research design and findings. Most studies support that the
Duolingo language learning application significantly improved various English language skills
in second language (English) learners, such as oral communication, vocabulary, writing
proficiency, etc., enrolled in various ESL and EFL programs. This SLR encourages teachers,
teacher educators, and administration to effectively use Mobile-Assisted Language Learning
(MALL) as a viable option. It will help the stakeholders to be better equipped in making
informed decisions about the use of the Duolingo application in ESL/EFL contexts for second
language (English) learners. Future studies may provide a comprehensive overview of the
retrieved research on Duolingo for those pursuing ESL/EFL by considering a longer duration.
This will help researchers identify research gaps in the area.

Keywords: Gamified learning, Duolingo, online learning, ICT in Education, EFL, ESL.
INTRODUCTION

Multilingual learning programs and courses, especially those offering foreign or globally
dominant languages like English, have seen a rise in enrolment. Learners prefer these courses
as they are mandatory for trans-boundary migration of students for further education or better
job prospects in other countries. Language-based competency exams like TOEFL and IELTS

that support migration, especially to some European countries, the US and Australia, are
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gaining popularity. Offering multilingual programs has other benefits and challenges, as shown

in Table 1.
TABLE 1. Benefits and Challenges of Multilingualism.

BENEFITS CHALLENGES

Cognitive development and flexibility Need for trained teachers

Improved academic achievement Resource-intensive implementation
Enhanced memory and delayed dementia Political resistance and policy issues

Cross-cultural understanding and empathy | Balancing local and global languages

Better career and economic opportunities Funding and sustainability

Preservation of minority languages Managing social dynamics in classrooms

Source: Parentapps Team. (2023, July 17). Retrieved from: https://ebinternacional.org/the-
benefits-of-a-multilingual-education/

Digital Game-Based Learning (DGBL) and Mobile-Assisted Language Learning (MALL)

Many factors shape and influence the process of learning English as a second language (ESL).
These include the exceptional skills of both teachers and students, their chosen methods and
approaches, and the selection of media or other resources that best suit their needs (Sakkir &
Syamsuddin, 2023).

To help students enhance their English LSRW skills, creative strategies must be used by
teachers along with engaging materials. Students can enhance their own learning by enrolling
in English classes, participating in extracurricular activities, or studying independently in their
free time. English courses and supplemental instruction significantly contribute to students'
proficiency and skill development. In the rapidly evolving digital era, technology 4.0 offers
substantial benefits to both educators and learners. The integration of technology in education
is widespread, with continuous efforts to increase access to digital learning through the internet.
Mobile-Assisted Language Learning (MALL) has enhanced the possibilities for students to
learn a foreign language independently and flexibly at any time by leveraging mobile
technology (Reinders & Benson, 2017). With MALL, students can simulate, visualize, and
engage with scientific systems and processes, while also supporting secure and prioritized
internet access.

According to Kukulska-Hulme (2013), MALL is the incorporation of mobile devices into

language learning, especially when mobility is advantageous. The expanded accessibility of
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mobile technology enables learners to study a foreign language at their own pace and in any

setting.

The digital age has led to a paradigm shift in education. Online learning is becoming an integral
part of modern pedagogy. Hence, exploring innovative technologies that are reshaping the
learning experience is imperative. Gamified learning is a pedagogical strategy that integrates
game design elements into educational contexts. By leveraging game mechanics, such as
points, badges, and levels, this approach enhances learner engagement and motivation. By
transforming educational content into a game-like experience, gamified learning can foster a
sense of achievement, provide immediate feedback, and encourage active participation. A
gamified learning approach is effective in a wide range of subjects where students may find
traditional methods less engaging.

Digital game-based learning (DGBL) has become a significant approach to language learning
with its adaptive artificial intelligence embedded technology. The approach follows
constructivist learning principles, which emphasize learners’ active role in knowledge
construction through hands-on experiences and meaningful interactions (Acquah and
Katz, 2020). Leveraging the interactive elements of games, DGBL fosters engaging
environments to promote active participation, knowledge building, and the development of
essential skills. (Zou et al., 2021). DGBL provides learners opportunities for exploration,
experimentation, and problem-solving. These are crucial for language acquisition (Li and
Tsai 2013; Reinhardt and Sykes 2012).

Recent studies have shown an increase in the use of digital game-based pedagogies and
integration of platforms such as Edpuzzle, Kahoot!, Nearpod, Quizizz and Quizlet in providing
gamified learning experiences to develop academic competency in subjects such as social
sciences, science, engineering, mathematics, and even language learning. Popular MALL
applications like Duolingo allow self-paced practice and engaging exercises for English
language learners, helping them progress toward fluency. Duolingo-like applications are
specifically designed to allow learners to study anytime, anywhere, encouraging independent
learning (Sakkir & Syamsuddin, 2023).

By examining existing literature systematically on the integration of such DGBL and MALL
applications, we seek to understand how internet technology, with the help of computers and
mobile phones in teaching and learning of English to develop vocabulary, grammar, and LSRW
(listening, speaking, reading and writing) skills. Based on the findings of the SLR, this paper

aims to identify the effectiveness of the Duolingo language learning application and its impact
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on second language (English) learners in terms of their competencies and develop their skills

in English.
RESEARCH QUESTIONS
Although researchers have previously explored the impact of gamified and digital game-based
learning on academic achievement, there is a gap in systematic reviews on the findings of
Duolingo on learners' competencies in language skills since the Covid-19 pandemic.
Furthermore, examining the relationship between the Duolingo language learning app learning
and learners' second language skills, specifically in English as a Second Language (ESL) and
English as Foreign Language (EFL) settings, can provide valuable insights into the overall
perception and effectiveness of this application. Hence, in this study, we have applied a
systematic literature review to analyze the open-access journal articles from two reputed
databases- SCOPUS and ERIC, to answer the following research questions:
RQ1: What publication trends and demographics of participants as seen in recent studies on the use
of Duolingo for developing English language skills in second language (English) learners pursuing
ESL and EFL courses? We wish to summarize information regarding year and country of
publication, research method, design of study, sample size, and educational level in these studies.
RQ2: What are the key findings reflected from recent studies on the use of the Duolingo language
learning application for developing English language skills in second language (English) learners
pursuing ESL and EFL courses on the following themes:
Emerging trends in using the Duolingo language learning application over recent years.
b. Outcomes suggesting effectiveness of Duolingo language learning on particular
language skills (e.g., vocabulary, grammar, listening, speaking, reading, and writing).
c. Effect of Duolingo language learning platform on students' psychological states
(motivation, enjoyment, learner autonomy, and engagement).
METHODOLOGY
PRISMA Framework and Systematic Search Strategy
This systematic review is based on the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Page et al., 2021). Two databases, SCOPUS and ERIC,
were utilized for the search.
SCOPUS and ERIC databases were accessed using the University of Delhi on-campus access
provided to the university students. The SCOPUS and ERIC databases were searched on 25
August 2025 for previous research articles. Both databases are well-reputed in the academic

community, specializing in the field of education and contain several papers from reputed
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journals in this discipline.

The Boolean operator-based keyword searched articles from the database were subjected to
screening, analysis, interpretation and thematically summarizing. In the next phase, articles
were subjected to abstract, keywords and title filtration, followed by a full-text analysis and
screening. Eventually, the empirical studies related to ESL and EFL using Duolingo were
extracted. PRISMA guidelines were followed (Moher et al., 2009).

Keyword Searched

Search keywords in SCOPUS (https://www.scopus.com/home.uri) under ‘Article title,

Abstract and Keywords:’

“Duolingo” AND ("English" OR "ESL" OR "EFL" OR “ELT”)
Search  Keywords in Educational =~ Resources Information  Center  (ERIC),
(https://eric.ed.gov/?g=) under broad search:

“Duolingo” AND ("English" OR "ESL" OR "EFL" OR “ELT”)

Operators used on these databases, along with filters, screened and included only open-access
journal articles in English and published since 2021, leaving us with 176 articles.
Operators used on these databases helped in the identification of 176 articles.
Identification, Eligibility, Screening and Identification
The inclusion and exclusion criteria for the identification and eligibility phases are given in
Table 2.

TABLE 2. Keywords used in SCOPUS and ERIC databases searches.

Inclusion Criteria Exclusion Criteria

Only journal articles Any other type of publication

Articles in the English language only Articles in languages other than English

Articles published since 2021 Articles published before 2021

Open access articles Sources with no open-access version of
articles

According to the inclusion criteria, only published open-access journal articles are selected
from SCOPUS and ERIC databases after the keyword search. Books, chapters in books,
conference proceedings, and other texts are excluded. This particular criterion is restricted to
articles written in English and published since 2021. Only empirical research-based journal
articles that are from the Social Sciences, Arts and Humanities, and Psychology fields of study
were considered eligible. Non-empirical research, systematic reviews and thematic reviews
were excluded. Based on the inclusion criteria, we were left with 47 studies for the title,

keyword and abstract screening phase.
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After applying the inclusion and exclusion criteria, 47 journal articles were selected, and using

Zoterro, 5 duplicate and/or retracted articles were removed. This left us with 42 articles.

In the next phase of retrieving articles, the researcher went through the keywords, date of

publication, abstract and titles, to enable the extraction of all relevant data during the data

collection process, leaving us with 35 open-source articles.

The articles were further screened on the following criteria: (i) having a sample of second

language (English) learners, (i1) having a sample of non-disabled students and those without

neurodivergent disorders (ii1) articles only related to developing language skills in ESL and

EFL courses and programs using the Duolingo language learning application. Consequently,

16 more articles from the two bases were found irrelevant for this study and eliminated, leaving a

total of 19 articles.

Identification

Screening

Included

Identification of studies via databases and registers

Records identified from database
searches:
SCOPUS=121, ERIC=45;
(n=178)

Y

Records excluded as referring to
inclusion criterion in Table 1.
m=124)

Articles screened by referring to
criterion in Table 2.
SCOPUS=33, ERIC=14;
(n=47)

Duplicate and refracted
records removed (n = 5)

l

Total articles screened
(n=42)

hd

Reports excluded (n =23)

- Mot related to education
or psychology

- Mon-empirical studies

- Mot related to English
language leaming

- Articles having only
disabled or
neurodivergent
individuals in the sample

- Articles with full text not
available.

Aricles included in review
(n=19)

FIGURE 1. PRISMA 2020 flow diagram, adapted from Page et al. (2021), for systematic

reviews.
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RESULTS

A total of 19 articles were extracted at the end of the selection process. The title of these articles,

their author(s), publication year and country are summarized in Table 3.

TABLE 3. Nineteen selected articles, their author(s), publication year and country.

S. No. | Author(s) Year Country Title
[ am all ears: listening
Abdellatif, M.S.; exams with Al and its
Alshehri, M.A; traces on foreign language
Alshehri, H.A.; Hafez, learners’ mindsets, self-
WE.; Gafar, M.G; Saudi competence,  resilience,
1 Lamouchi, A. 2024 Arabia and listening improvement
Ahmed, A.; Hassan, 1;
Pallathadka, H.; MALL and EFL Learners’
Keezhatta, M.S.; Speaking:  Impacts  of
Haryadi, R.N.; Al- Duolingo and WhatsApp
Mashhadani, Z.1; Applications on Speaking
2 Attwan, L.Y.; Rohi, A. | 2022 Iran Accuracy and Fluency
The Utilisation of
Duolingo to Enhance the
Speaking Proficiency of
Saudi EFL Secondary School
3 Alfuhaid, Sultan R. 2021 Arabia Students in Saudi Arabia
Evaluation of Mobile
Applications in Foreign
Davudova, Enejan; Language Learning at
4 Tiirel, Yalin Kili¢ 2022 Turkey Early Age
Integrating Mobile
Technologies: Two Stage
Study on  Academic
Performance and Social
5 Ergiin-Elverici, S. 2023 Turkey Presence
Application for Grammar
Kaosayapandhu, Skills: A Case Study of
6 Munchuree 2023 Thailand Thai EFL Undergraduates
Improve Speaking Skills
with Duolingo's Mobile
Kazu, Ibrahim Yasar; Game-Based  Language
7 Kuvvetli, Murat 2024 Turkey Learning
Exploring novel
approaches to digital self-
regulated learning: a study
on the use of mobile
applications among Polish
Kic-Drgas, J.; Kiligkaya, Poland and Turkish EFL pre-
8 F. 2024 and Turkey | service teachers
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Lehan, V.; Hodovanets,
N.;  Muraviova, [;
Litvinova, M.;
Baibakova, O.

2023

Ukraine

lexical
foreign
(English)
online

Formation  of
competence in
philology
students

education

during

10

Ma, Y.; Chen, M.

2024

China

Al-empowered

applications effects on
EFL learners’ engagement
in the classroom and
academic procrastination

11

Olimat, K.N.

2024

Jordan

The Reality and Effects of
Using Duolingo to
Develop English Language
Skills for EFL Learners in
Jordan

12

Ouyang, Z.; Jiang, Y.;
Liu, H.

2024

China

The Effects of Duolingo,
an Al-Integrated
Technology, on EFL
Learners’ Willingness to
Communicate and
Engagement in Online
Classes

13

Pikhart, M.; Klimova,
B.; Al-Obaydi, L.H.

2024

Czech
Republic,
Taiwan,
and Iraq.

Exploring university
students’ preferences and
satisfaction in utilizing
digital tools for foreign
language learning

14

Purwanto, Anton Adi;
Syafryadin

2023

Indonesia

Students' Perception on
Using  Duolingo  for
Learning English
Vocabulary

15

Qiao, H.; Zhao, A.

2023

China

Artificial intelligence-
based language learning:
illuminating the impact on
speaking skills and self-
regulation in Chinese EFL
context

16

Teba, Sourou Corneille

2022

Benin
Republic

Using Duolingo to
Improve Beninese
Secretarial Advanced
Learners' Oral

Communication Skills

17

Unal, Erhan; Giingér,
Fatih

2021

Turkey

The Continuance Intention
of Users toward Mobile
Assisted Language
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Learning: The Case of
Duolingo

Opening the “Black Box™:
How Out-of-Class Use of
Duolingo Impacts Chinese
Junior  High  School

Students’ Intrinsic
18 Zeng, C.; Fisher, L. 2024 China Motivation for English

Gamifying language

education: the impact of

digital game-based

learning on Chinese EFL
19 Zhou, S. 2024 China learners

Demographic Information of Studies

The demographic information of the 19 articles based on the country study was conducted,
education level of participants, year of publication, and type of approach are covered in this
section. The articles were further analyzed, interpreted and later thematically summarized.
Country-Wise Distribution of Studies

The 19 articles extracted were from sixteen countries and are listed in Table 2. They are
displayed in the form of a bar graph in Figure 2. Of these, five studies were carried out in
Turkey and China, two studies were carried out in Saudi Arabia, and one in Benin Republic,

the Czech Republic, Indonesia, Iran, Iraq, Jordan, Poland, Taiwan, Thailand and Ukraine each.
6
5

4

w

N

FIGURE 2. Number of articles published based on the country of study
Year-Wise Distribution of Studies
The list of selected articles based on year of publication is shown in Table 3 and shown on a bar

graph in Figure 3. In summary, a majority of studies (nine) were published in 2024. Five articles
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were published in 2023, three in 2022, and two in 2021. No studies have been published on the

two databases in 2025 (until August). The reason lesser number of studies in the early years is
attributed to the onset of the COVID-19 pandemic. Ever since, the use of technology and distance

learning has shown an increasing trend, and it can be reflected in the articles getting published over

2021 2022 2023 2024

the years.

=
o

O P N W b U1 OO N 0O O

FIGURE 3. Number of articles based on their publication year
Research Method Used
The details of the school level of the sample selected, sample size and method used in the
identified 19 articles for this systematic review are given in Table 4.

TABLE 4. Author, school level, sample size and method used in 19 articles selected under this
study.

Sr. Method (Qualitative or
No. | Author (s) Educational Level | Sample Size | Quantitative or Both)
Abdellatif et al.
1 (2024) Higher Education | 57 Quantitative
Ahmed et al.
2 (2022) Middle Level 90 Quantitative
Alfuhaid
3 (2021) Senior Secondary | 28 Quantitative
Davudova et al.
4 (2022) Primary Level 87 Both
Ergiin-Elverici
5 (2023) Senior Secondary | 32 Both
Kaosayapandh
6 u (2023) Senior Secondary | 128 Quantitative

Kazu et al
7 (2024) Senior Secondary | 76 Both
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Kic-Drgas et

8 al. (2024) Higher Education | 206 Quantitative
Lehan et al

9 (2023) Higher Education | 2,500 Quantitative
Ma and Chen

10 (2024) Higher Education | 350 Quantitative

11 Olimat (2024) | Higher Education | 500 Quantitative
Ouyang et al.

12 (2024) Higher Education | 80 Quantitative
Pikhart et al

13 (2024) Higher Education | 148 Qualitative

Purwanto et al.

14 (2023) Middle Level 25 Quantitative
Qiao et al

15 (2023) Higher Education | 93 Quantitative

16 Teba (2022) Other 50 Both
Unal et al

17 (2021) Higher Education | 379 Quantitative
Zeng et al.

18 (2024) Middle Level 20 Qualitative

19 Zhou (2024) Higher Education | 70 Both

Distribution of studies across different school levels

In most of the studies, focused on the higher educational institutional level. One (5%) study
focused on the primary school level. Three (15%) studies covered the middle school level. One
(5%) study covered secondary school and three studies (15%) covered senior secondary school
levels each. Most of the studies, i.e., ten (or 50%) covered a higher educational level. One study
mentioned samples were drawn from vocational and technical institutes beyond the purview of
school and higher-level institutions. Figure 4 shows the demographic distribution of participants

studied across different school levels in the form of a pie chart.
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15%

5%

15%

O Primary Middle Senior Senior Secondary [ Higher Education @O Other

FIGURE 4. Demographic Distribution of Participants Based on their Educational Level across
Studies
Distribution of Studies Based on Research Method
In the selected studies, all three research approaches were used: qualitative, quantitative and a
combination of both/mixed method. As shown in Figure 5 in the form of a pie chart, there were
13 (or 68%) quantitative studies, whereas 2 (or 11%) studies used a quantitative approach.
Also, 4 (or 21%) of the studies used a mixed-methods approach.

Qualitative

Both 11%
21%

Quantitative
68%
O Qualitative Quantitative Both
FIGURE 5. Distribution of Research Methods Employed Across the Studies
Applications and/or Software Used along with Duolingo and Research Design

Table 5 depicts the applications and/or software used along with Duolingo and the design of research

employed in each study. Most of the studies showed experimental research designs.
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TABLE 5. Summary of software(s)/application(s) or game(s) used and the research designs
incorporated in the studies.

Sr. Game(s) or software(s) or
No. | Author(s) online application(s) used Research Design
Abdellatif et al.
1 (2024) Duolingo and Nearpod Quasi-experimental
Ahmed et al
2 (2022) Duolingo and WhatsApp Quasi-experimental
Alfuhaid
3 (2021) Duolingo Experimental design
Davudova et al. Experimental design and thematic
4 (2022) Duolingo and Memrise analysis
Erglin-Elverici Experimental design and
5 (2023) Duolingo descriptive content analysis
Kaosayapandhu
6 (2023) Duolingo Quasi-experimental design
Kazu et al Quasi-experimental design and
7 (2024) Duolingo thematic analysis
Kic-Drgas et al. | Duolingo, Quizlet, Cambly,
8 (2024) Babbel, Busuu, and others. Survey design.
Kahoot!, Moodle, Duolingo,
Lehan et al. | Google Forms, Lingohut,
9 (2023) Quizlet and others Systematic and logical analysis.
ChatGPT, POE, and
Ma and Chen | Duolingo and other Al-based
10 |(2024) applications Quasi-experimental
11 | Olimat (2024) | Duolingo Descriptive (quantitative) analysis
Ouyang et al.
12 ](2024) Duolingo Quasi-experimental
Duolingo, ChatGPT, and
Pikhart et al. | Google Translate; digital
13 |(2024) games Thematic analysis
Purwanto et al.
14 | (2023) Duolingo Descriptive (quantitative) analysis
Qiao et al
15 |(2023) Duolingo Randomized controlled trial (RCT)
16 | Teba (2022) Duolingo Quazi-experimental
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Unal et al

17 |(2021) Duolingo Cross-sectional survey
Zeng et al. Case Study with inductive and
18 | (2024) Duolingo deductive analysis

Experimental design and thematic
19 | Zhou (2024) Duolingo analysis
Parameters/Domains of the Study

In Table 6, a list of parameters that were analyzed to test different skills for a second language
(English) in different studies is presented
TABLE 6. Summary of parameters/domains observed under the studies.

Sr.

No. | Author(s) Parameters/Domains of Study

Abdellatif et al. | Language learners’ mindsets, self-competence, resilience, and

1 (2024) listening skills.

2 Ahmed et al. (2022) | Speaking accuracy and fluency

Speaking proficiency: pronunciation, grammar, vocabulary,

3 Alfuhaid (2021) comprehension, and fluency.

Davudova et al. | English achievement: listening, speaking, reading, and writing
4 (2022) skills.

Erglin-Elverici Academic performance in listening, speaking, reading, and
5 (2023) writing skills, and social presence.

Kaosayapandhu Verb tense knowledge; frequency of Duolingo use, completion
6 (2023) of levels, perceived achievement in Duolingo, and enjoyment.

Speaking proficiency; emotional and cognitive dimensions such

7 Kazu et al. (2024) | as learner engagement, and motivation.

Kic-Drgas et al. | Self-regulated learning, motivation, attitude, enjoyment and

8 (2024) others

9 Lehan et al. (2023) | Lexical competence

Ma and Chen | Affective, cognitive, and behavioural engagement; academic

10 | (2024) procrastination.

English language skills (listening, reading, writing, and

11 | Olimat (2024) speaking).

150



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

Ouyang et al. | Willingness to communicate (WTC) and engagement in English

12 | (2024) as a foreign language (EFL).

Vocabulary acquisition, skill development (listening, speaking,
writing, reading), and overall satisfaction with the digital

13 | Pikhart et al. (2024) | resources.

Students' perceptions towards Duolingo, vocabulary, students'
enthusiasm for Duolingo app in vocabulary, students' ambition
Purwanto et al. | on vocabulary learning, the strengths of Duolingo, and the

14 |(2023) negatives of Duolingo.

Speaking  skills (fluency, vocabulary, accuracy, and

15 | Qiaoetal. (2023) | pronunciation) and self-regulation.

Oral Communication Skills: Fluency, Pronunciation, Grammar

17 | Teba (2022) and Vocabulary

Students’ continuance intention to use mobile-assisted language
learning (MALL), perceived usefulness, perceived ease of use,
attitude, subjective norms, student readiness, instructor
readiness, perceived behavioral control, self-efficacy, learning

18 | Unal et al. (2021) autonomy, satisfaction, and confirmation.

19 | Zeng et al. (2024) | Intrinsic Motivation

20 | Zhou (2024) Enjoyment, ideal self-perception, and intrinsic motivation.

Summary of Findings from the Studies

Abdellatif et al. (2024) found that EFL learners who participated in Al-based listening exams
demonstrated significant improvements in their mindsets, self-competence, resilience, and listening
skills. The Al-driven exams integrated through Duolingo and Nearpod provided an engaging and
adaptive learning experience. It provided personalized feedback and adaptive questions to target
individual weaknesses. Overall, the learners showcased more positive learning mindsets, enhanced
self-perceived competence, and measurable improvement in listening comprehension.

Ahmed et al. (2022) studied both the Duolingo and WhatsApp applications' effectiveness in
improving the speaking fluency and accuracy of EFL learners, although no significant difference
between the two applications was found in their effectiveness. Groups receiving instructions through
the two applications outperformed those who received traditional classroom instruction. This

suggests that using online applications is more engaging to EFL learners and can improve their
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motivation and reduce learning anxiety.

Alfuhaid’s (2021) study found that integrating Duolingo into the learning process significantly
improved the speaking proficiency of EFL students. After four months, the learners using Duolingo
significantly performed better than the control group in speaking skills. This improvement was
attributed to increased confidence and reduced anxiety through practice. It also demonstrated
enhancement in vocabulary range and grammatical accuracy. The researcher concluded that
technology integration is a valuable tool for enhancing EFL students' language skills.

Davudova et al. (2022) compared the effectiveness of mobile applications, Duolingo and Memrise.
Both led to a significant positive effect on students' overall English achievement, especially in reading
and writing skills. Duolingo was effective in enhancing the listening, speaking, reading and writing
skills of learners, while Memrise was even more effective in developing listening, reading, and
writing skills as compared to Duolingo. Students and parents generally viewed these applications as
fun and effective for learning English. The study suggests that incorporating mobile applications into
foreign language learning can improve academic success and student engagement.

Ergiin-Elverici’s (2023) research revealed that integrating Duolingo into English classes had a
positive impact on students' academic performance, particularly in writing, listening, and speaking.
It also indicated a significant increase in social presence among students in the experimental group.
Analysis of qualitative data from follow-up interviews revealed that students found Duolingo
entertaining and accessible while also benefiting from parental consent and teacher guidance. The
findings suggest that mobile technologies like Duolingo can be valuable tools for enhancing language
learning and also helpful in socialization.

Kaosayapandhu (2023) studied verb tense knowledge in Duolingo users who demonstrated a
significant improvement. The frequency of Duolingo use, perceived achievement, and perceived
enjoyment positively influenced performance among the user group. The implication is that Duolingo
is a potentially useful supplement to classroom learning, although its effects may change over time
as users become habituated.

Kazu et al. (2024) also found that using Duolingo significantly improved the speaking proficiency of
language learners compared to traditional classroom-based instruction. The gamification and
interactive exercises within Duolingo played a crucial role in enhancing oral fluency. The research
highlights the importance of integrating technology and gamified approaches into language education
to foster learner engagement, motivation, and ultimately, improved speaking skills.

Kic-Drgas et al. (2024) found that Duolingo was the most widely used application among Polish and
Turkish EFL pre-service teachers for self-regulated language learning. The study also revealed a shift
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in learning patterns following the pandemic, with an increase in the use of online applications.

Although some cultural and gender differences were observed in the use of these applications, the
findings suggest that online applications offer promising opportunities to enhance and support self-
regulated learning experiences in English language acquisition.

Lehan et al. (2023)- in their study found that teachers use various ICT tools like Kahoot!, Moodle,
Duolingo, Google Forms, Lingohut, and Quizlet to enhance lexical competence in distance learning.
The study showed that specific exercises like translation of international words, communicative
exercises, and word comparison led to the majority of students (95.5%) perceiving a positive impact
of ICTs on their lexical competence development.

Ma and Chen (2024) study found that Al-empowered applications significantly enhanced learner
engagement (affective, cognitive, and behavioral) and reduced academic procrastination among EFL
learners. This study too advocates for their integration in diverse educational settings, emphasizing
learner-centered approaches.

Olimat (2024), through descriptive analysis of responses to questionnaires from Jordanian EFL
learners revealed that they were aware of the effectiveness of Duolingo in developing their English
language skills (listening, reading, writing, and speaking abilities). The users also agreed that
Duolingo was able to make them more confident in using English, manage stress and even develop
their non-verbal communication skills.

In their study, Ouyang et al. (2024) found that using Duolingo significantly improved EFL learners'
willingness to communicate and engagement in online classes. showing significant gains in affective,
cognitive, and behavioral engagement in participants. Furthermore, the experimental group
demonstrated improvement in both communication skills and overall engagement with a statistically
significant increase in their willingness to speak, read, write, comprehend, and communicate in
English.

EFL college students from the Czech Republic, Taiwan, and Iraq were found to utilize digital
resources like Duolingo, ChatGPT, and Google Translate in diverse ways for language learning in a
study conducted by Pikhart et al. (2024). These tools are used for vocabulary acquisition, skill
development, and language exploration. While students generally expressed satisfaction with these
resources, challenges such as connectivity issues and content variety were identified. The study
highlights the positive impact of digital tools on language learning experiences, emphasizing the need
for ongoing improvement and personalized learning paths.

Purwanto et al. (2023) found that a majority of students were encouraged to learn English vocabulary

through the Duolingo application. Students found the app easy to navigate through, making them
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more interested and excited about learning new words. Duolingo also helped prevent boredom and

encouraged new learning methods. Overall, the students' perception of using Duolingo was positive
and helpful for enhancing vocabulary during English learning.

Qiao et al. (2023) studied the Al-based instruction while using the Duolingo application. Their study
revealed significant improvement in second language speaking skills (fluency, vocabulary, accuracy,
and pronunciation) and self-regulation among Chinese EFL students compared to traditional
instruction. Speaking anxiety had a noticeable negative effect on fluency and pronunciation. The
findings suggest that Al technology has the potential to optimize language learning experiences and
promote learners' autonomy and metacognitive strategies in the speaking domain.

Duolingo as a supplement to traditional ESP courses, significantly improved the oral proficiency of
Beninese secretarial students in technical and vocational programs in a study carried out by Teba
(2022). The intervention given allowed learners to use Duolingo for 15 minutes daily for three
months, leading to a statistically significant improvement in their learning. The adaptive features of
Al as per learner needs, resulted in self-regulated autonomous learning in most of the participants.
The study also demonstrated that most of the teachers were not comfortable with the use of
technology in the classroom. The study encourages teachers to invest in their professional
development to effectively integrate such technologies to overcome the deficiencies in the traditional
classroom.

Unal et al. (2021) found that perceived behavioral control, attitude, subjective norms, satisfaction,
and perceived usefulness significantly affected university students' continuance intention to use
MALL after 24 weeks of experience with Duolingo. Perceived behavioral control was the most
influential factor. Self-efficacy and learning autonomy influenced perceived behavioral control.
Zeng et al. (2024) observed use of Duolingo outside of class among Chinese junior high school. The
study found positive impacts on students' intrinsic motivation (IM) for learning English. The
researchers propose a ‘motivational transfer’ mechanism, where activity-specific IM for using
Duolingo, driven by the psychological needs for autonomy and competence, gets transferred and
associated with learning English. The study supports the idea that mobile-assisted language learning
(MALL) apps like Duolingo can be an effective tool to stimulate language learning motivation
beyond the classroom, suggesting that this acquired motivation while using the app can be transferred
to classroom learning.

Zhou (2024) found that digital game-based learning (DGBL) significantly increased enjoyment and
the ideal self-perception towards English learning among learners. Participants in the DGBL group,

who used Duolingo, showed greater gains in these areas compared to the control group, which
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received traditional EFL instruction. The ideal self of students was found to predict higher enjoyment

during gameplay. Qualitative results also highlighted increased engagement, perceived learning
improvements, and a sense of autonomy fostered by DGBL, as it gave a sense of enjoyment and
helped develop a positive self-concept of EFL learners.

FINDINGS AND DISCUSSIONS

Of'the 19 articles extracted from sixteen countries maximum were from Turkey and China with
five each. Most of the studies, i.e., ten (or 50%), on ESL and EFL were carried out at higher
educational levels. The trend in these studies has largely followed a quantitative approach.
There were 13 (or 68%) quantitative studies screened out since 2021, most of which have
followed an experimental design.

Al-driven DGBL tools are a prominent theme emerging across the research for enhancing the
EFL experience towards self-learning. Al-powered listening exams enhanced learners’ self-
perceived competence, resilience, and listening comprehension through adaptive question
design and personalized feedback (Abdellatif et al., 2024). Al-enhanced applications increased
learner engagement across affective, cognitive, and behavioral dimensions while significantly
reducing procrastination (Ma and Chen, 2024). Furthermore, Al can play a significant role in
improving speaking skills—fluency, vocabulary, and pronunciation—while also enhancing
self-regulation and autonomy (Qiao et al., 2023). These studies underline that Al applications
foster holistic growth, help in skill acquisition with motivational and psychological
development and also make good tools for individualized assessment.

Duolingo, as a MALL platform, can particularly work well in developing oral communication.
Alfuhaid (2021) found that learners using Duolingo showed notable improvement in speaking
proficiency, vocabulary range, and grammatical accuracy, with learners experiencing greater
confidence and reduced anxiety. Similarly Duolingo’s gamified exercises enhanced speaking
proficiency and oral fluency more effectively than traditional instruction. (Ouyang et al., 2024;
Kazu et al., 2024). Study conducted by Teba (2022) demonstrated significant oral proficiency
gains for ESP learners using the app as a supplement to courses. Ahmed et al. (2022) also
showed that Duolingo and WhatsApp reduced anxiety and enhanced speaking skills compared
with traditional classrooms.

Gamification and mobile platforms positively impact of motivation, learner autonomy, and
engagement. Zeng et al. (2024) demonstrated the idea of “motivational transfer,” showing how
intrinsic motivation to use Duolingo is carried over to general motivation for learning English.

Zhou (2024) found that digital game-based learning using Duolingo significantly increased
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enjoyment, engagement, and ideal send language learners’ self-concepts. Similarly, Duolingo

was associated with perceived usefulness, satisfaction, sustained interest and behavioral control
(Purwanto et al. 2023; Unal et al. 2021). Collectively, these studies highlight that motivation,
enjoyment, and autonomy are key outcomes of gamified and mobile learning environments.
MALL can also improve areas of academic and linguistic competence. Davudova et al. (2022)
demonstrated that Memrise supported gains particularly in reading and writing, often
outperforming Duolingo in these areas. Ergiin-Elverici (2023 )too reported that Duolingo
integration significantly improved writing, listening, and speaking, while also strengthening
learners’ social presence in class. Kaosayapandhu (2023) reported notable improvement in verb
tense knowledge among frequent Duolingo users. Lehan et al. (2023) also highlighted in their
study that ICT platforms like Duolingo, Moodle, Kahoot!, and Quizlet positively contributed
to lexical competence development in distance learning settings. Olimat (2024) found that
English learners perceived Duolingo to be effective across all four language skills- listening,
speaking, reading, and writing.

Cross-cultural perspectives revealed diverse contextual patterns in MALL adoption. Kic-Drgas
et al. (2024) observed this among pre-service teachers, where cultural and gender differences
shaped learning habits using Duolingo. Pikhart et al. (2024) also observed cross-national
differences in the use of the app between users of the Czech Republic, Taiwan, and Iraq,
reflecting opportunities while also highlighting barriers such as infrastructure. These findings
suggest cultural differences and contextual challenges can influence application use. Hence,
the teachers play a key role in effectively helping learners adopt MALL apps in their study
habits as per the cultural feasibility. At large, learners benefited from Duolingo due to the
flexibility, engagement, and motivational benefits it offered.

In summary, the studies show that mobile-assisted and Al-based language learning applications
(especially Duolingo) substantially improve language skills by encouraging learners' autonomy.
They are particularly effective for speaking skills, expanding vocabulary, and engagement. They
may be less effective than human instruction for pronunciation and reading. Contextual factors
(culture, pandemic shifts) also needed to be considered since they correlated with the extent of
adoption and success of outcomes. Challenges like connectivity and limited content variety are
also widely reported.

CONCLUSION AND SUGGESTION FOR FUTURE WORK

In this study on systematic review, using the PRISMA (Preferred Reporting Items for

Systematic Reviews and Meta-Analyses) framework, a total of 19 studies published since 2021
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were synthesised on the Al and mobile-assisted language learning (MALL) tool ‘Duolingo,’

an application for developing language competencies. These studies were thematically
represented into categories that highlight their core contributions and areas of second language,
English, learners. The findings from this systematic review largely suggest that the use of digital
games is a valuable tool for developing English language skills in students pursuing ESL and EFL
courses by second language (English) learners.

Teachers must allow the use of MALL in the classroom and encourage the autonomy of learners.
Schools and teachers should invest in resource allocation and professional development to effectively
integrate such technologies to overcome the deficiencies in traditional classroom teaching such as
repeated boring tasks and inadequate testing and evaluation systems.

MALL works best as a complement rather than a substitute for classroom learning. Hence,
teachers must utilize the application to maximize its benefits in developing English proficiency

among diverse learners.
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Abstract

Biometrics refers to a particular class of identification technologies which use an individual's
unique biological traits to determine one's identity. Faces have long been used as a means of human
identification in the forensic field. Its reliability increases when we concentrate on specific
population due to uniqueness of its gene pool. This article is based on the comparative analysis of
face biometrics of Brahmin and Vaishya communities of Lucknow District. Objectives: The
objectives of the present study will be as follows-To apply the fundamental principles of face
biometric for personal identification of Brahmins and Vaishyas population inhabiting in Lucknow
district. To access the face recognition among both endogamous the population inhabiting in
Lucknow district. To identify the varying frequencies of biometrics trait in different caste to be
considered and gender differences in relation to quantitative biometrics traits. To find out the
intrapopulation and interpopulation variation among Brahmins and Vaishyas community-based
face biometric. Methods: The data for the study was obtained from 400 males and females subjects
(200 Brahmins males and 200 Vaishyas). Five measurements were taken using five selected
landmarks and 7 indices were calculated from the frontal face images of each individual. Results:
A t-test revealed, significant ethnic differences (p<0.05) between Brahmin and Vaishya males and
females The purpose was to examine the existence of Horizontal proportions of the Face
Biometrics among Brahmins and Vaishyas male and female Lucknow population. The result
indicates that this method is useful in recognizing faces. Conclusion: face of a person holds utmost
importance and it should be studied first of all because the human face is the reflection of
individual uniqueness of a person.

Keywords: Face Recognition, Biometrics, Brahmins, Vaishyas, Males, Females

Introduction

The term Biometrics has its origin from the Greek words bios (life) and metric (measure). This

means life and measurement respectively. Biometrics is the most powerful technology sector that
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refers to an individual class of identification technology. These technologies used in individual’s

unique biological traits to establish one’s identity. Biometrics is person’s identification based on
his/her physiological or behavioural characteristics. Most of the system needs personal reliable
recognition system to prove or determine the identity of an individual who requires particular
service. (Sumathi and Malini et al., 2011).

Face Biometrics: The main aim of biometry is to make systems that can identify people from
some recognizable characteristics such as their face, fingerprints, iris, etc. Identification of humans
by the unique characteristics of their face is called facial recognition. With the globalization of the
world, the requirement of identification of individual has increased and has become a necessity of
the current age. In recent society the person identification systems are progressively becoming
prevalent. Modern face recognition has achieved an identification rate of higher than 90% for
larger databases with well-controlled lighting and pose situations. (Fromherz and Bichsel et al.
1997). The face recognition is enhanced biometrics compared to other biometric characteristics as
the image can be captured without the knowledge and support of a person. (Hiremani and Hatture,
2013).

A new approach introduced in year 2012 in which the facial features from training images are
extracted, then ratios of length, width, and area are calculated and stored as features for individual
images, these uniqueness of face eventually helps us to identify a person and differentiate from
another face. Face has its individual form, dimensions and features which can be evaluated
morphologically as well as metrically. (Roelofse and Becker et al. 2008).

Biometric facial recognition system will quickly overtake fingerprint biometrics as the most
famous appearance authentication. While the advent of photography, both government agencies
and private organizations have reserved face photo sets of people (e.g. passports, personal
identification documents, membership cards, etc.).

Face Recognition Methods: In the beginning of the 1970's, face recognition was treated as 2D
pattern recognition. (Goldstein, et al., 1971). The distances between main points where used to
recognize known faces, e.g. measuring the space between the eyes or other important points or
measuring various angles of facial components. A number of algorithms have been proposed for
face recognition. Such algorithms can be divided into two categories:

1 Appearance Based

(] Feature Based
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1. Appearance-based Method: This method uses the whole face area as the input to the face

recognition system. These systems usually operate on 2D images, using the raw image data to
make comparisons of other face images. Its method has received significant attention from a wide
range of research areas such as biometrics, pattern recognition. Specifically, there are two
categorizations implied viz. Holistic and Hybrid approaches. (Nefian and. Hayes et al.,1998).

2. Feature Based Method: The facial features of human being have played a significant task in
the recognition of persons for long time. After performing anthropometric measurement on several
frontal face images taken from various human‘s subjects, an anthropometric model of the human
face is build that can be used to locate the most important facial feature areas from face images.
(Sohail and Bhattacharya et al.,2006). Features in facial images include eyes, nose, mouth, lips
and chin etc., of human have played a significant role in the recognition of individuals, which are
selected from face images, and then compute the geometric relationships properties among those
facial points, thus tumbling the input facial image to a vector of geometric features and relations
such as areas, distances between the features are selected as the descriptors of faces for recognition.
(Ivancevic et al., 2003). Standard statistical pattern recognition techniques are then employed to
match faces using these measurements. The main advantage obtained by the featured-based
techniques is that since the extraction of the feature points precedes the analysis done for matching
the image to that of an identified individual, such techniques are relatively strong to location
variations in the input image. It is appreciably different from the feature-based systems that it
constructs the topological graph using the facial features of every subject. (Beham and Roomi et
al., 2013).

Photo-anthropometry: Various studies have showed that the personal identification process can
also be done by using anatomical landmarks and measurements or proportions obtained using
landmarks from the photograph evidence. This technique traces its roots to traditional
anthropometric methods. In face anthropometry, the quantification measurements are taken from
photographs; it is called photo-anthropometry. This form of identification can be termed as ‘Facial
Image Identification’ or ‘Photoanthropometry’. Photogrammetry is based on the spatial
measurements of facial features as well as distance between facial landmarks. (Alspaugh et
al.,2004). Photo-anthropometry is now an acceptable tool in the identification with a manual

technique. In the present research to overall the manual method for identification.
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Materials and Methods

Present study the procedure of purposive sampling was adopted. In this research deals with the
measurement on face of 400 subjects including 200 Brahmins and 200 Vaishyas (100 male and
100 female) belonging two endogamous caste groups, i.e. Brahmins and Vaishyas of Lucknow
region the age groups of 18-45 years.

From the general information of all the subjects obtained before taking the photographs with name,
age, sex, community, caste, sub caste, domicile and address, were recorded (by cross-checking
information mentioned by them as per their Identity card or Aaddhar card). Data for the present
study were selected from the various places viz. colleges and University for the younger age groups
in different areas of Lucknow Region. For the representative population following areas were
covered, which are listed below:

Alambagh, Alamnagar, Aishbagh, Aliganj, Aminadad, Ashiyana, Bawali, Charbagh, Chowk,
Daliganj, Ganeshganj, Gomtinagar, Indranagar, Janakipuram, Rajajipuram, Saadatganj,
Thakurganj, Telibagh. The following equipment are essential while dealing with face biometrics:
Camera:

A camera is an optical instrument used to capture images, which are stored in a physical medium
such as in a digital system or on photographs. It is a very essential tool for this study. Sony Lens
G cyber shot 20x optical zoom digital camera was used in order to get a very clear facial image.
Tripod:

It is an essential equipment to provide stability while taking the photographs. Frontal face of 200
individuals was photographed using “Sony Lens G cyber shot” under the similar lighting
conditions, with no illumination changes. Setting of the camera was same throughout the collection
of photographs. The camera was setup on a tripod at same height of (105cm). The photographs of
frontal face of all the subjects were taken from the angles perpendicular to the head with a fixed
distance of 2 feet between face and the camera. Structure of Face Biometric system has four main
features that are: Photography, Image Preprocessing, Normalization and Face Photometric

Measurements (Brunelli and Poggio et al., 1993)

Photography:
Each subject chosen for the study was made to sit comfortably on the stool with back straight and
head positioned in eye-ear plane (It is the standard position of the head when two orbitale and 2

porion are in the same plane). The height of the tripod was adjusted so that it was equal with the
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height of the subject’s face and entire face was visible within the shot. The timer of the camera

was used so as to avoid movement in taking the shot. The photographs were taken from a distance
of 2 feet (Aksu and Kocadereli et al. 2010) with a Sony Lens G cyber shot 20x optical zoom digital
camera in order to get a very clear facial image. The setting of the camera the White balance was
set at Fine, Continuous at Single, Image adjustment at Normal, Lens at Normal, Focus at AF area
mode (Auto), Aperture atl10.3, Shutter speed at 0.25 sec., Zoom at Maximum optical. The
photographs were saved in JPEG format and uploaded directly to the software (Adobe Photoshop
CS3), with 300 dpi resolution.

2. Image Preprocessing:

The photographic records were transferred to the computer with the help of Adobe Photoshop CS3
software was used in image preprocessing; every image has gone through the following steps:

() Face image was cropped manually from the side face image of a person.

[1 Cropped face image was resized.

[1 Colored image was converted to gray scale image.

The sizes of cropped face images were different. In order to find same number of features from
each frontal face image, resizing the images to unique fixed size of 5x7 inches (1500 x 2100 pixel)
were made. Fig. 2-5 demonstrates the output at the end of preprocessing step. Figure.2 (a) shows
the original image in the database, figure.3 (b) cropped image, figure.4 (c) resized image and

figure.5 (d) gray scale image.

Fig.4: Resized image (¢)  Fig.5: Gray scale image (d)

164



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)
Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

3. Normalization:

The face needs to be normalized. To normalize an image, the key facial landmarks must be located
accurately i.e., the image must be standardized in terms of size, pose, illumination etc. Light does
not impact the normalization process. (Ramchandra and Kumar et al., 2013). The photograph of
the frontal face was placed on a development easel and landmarks aligned such as zygion,
ectocanthion, endocanthion, cheilion, and alare, was then detected and used as the origin. These
landmarks are used to normalize the image and to initialize the method that localizes the facial
components (eyes, cheeks, and mouth,) and precisely extracts 5 horizontal facial landmarks, from
the frontal images of a face, which was shown in Figure 6. These measurements have been used

to distinguish individuals.
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Fig. 6: The location of some of the anatomical landmarks used in facial photometric and The 5
horizontal facial landmarks of frontal face

Face photometric measurements:

The facial pictures were carefully scaled using the distances between landmarks in the horizontal
plane. These were then equally carefully aligned and lines drawn through as many landmarks as
possible. The measurements were taken on the photographs with the sliding caliper and then the
possible proportions were worked out from these measurements taken on photograph. 5
measurements between 5 selected landmarks were selected manually and 7 indices were taken and
calculated for each subject’s photographs from the frontal images.

Definition of anatomical landmarks used in present study

Measurements Landmarks Definitions

Bizygomatic zy-zy Zygion(zy) :- The most laterally projecting point

breadth on the zygomatic arch. The point is determined
by measuring the maximum bizygomatic
breadth.
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Interoccular en-en Endocanthion:- Inner corner of the palpebral

breadth opening, medial to the caruncula lacrimalis.

Binocular ec-ec Ectocanthion:- Outer corner of the palpebral

breadth opening

Nasal breadth al- al Alare (al):- The most external point on the wings
of the nose.

Mouth breadth ch-ch Cheilion(ch):- Outer corner of the mouth; lateral
terminus of the oral slit.

(Wilder et al.,1921; Farkas et al., 1984)
Each measurement the smaller dimension as numerator and large dimension as denominator
multiplied by 100. The significance of measurements and indices was certainly well understood in
understanding the extent of variability and development in certain traits. An index is produced as
a follows:
Index = Smaller dimension / Large dimension x 100

The maximum dimension was used as constant denominator and following proportions were
worked out.

1. Intercanthal index (ICI) = en-en/ ec-ecx100

2. Biocular nasal width index (BNWI)= ec-ec / al-alx100

3. Intercanthal nasal width index(ICNWI) = en-en/al- al x100

4. Nose -facial width index (NFWI)= al-al/ zy-zy x100

5. Nose —mouth width index (NMWTI)= al-al/ ch-ch x100

6. Mouth face width index (MFWI) = ch-ch/ zy-zy x100

7. Mouth width index (MWI) = ch-ch / ec-ec x100
Values for each measurement was tabulated and analyzed by SPSS Statistical software 20
version/PC after all the measurements were taken.
Results
The Phenotypic variables have been expressed in table no 1 to 8 for Brahmins and Vaishyas male
and female of Lucknow Region. The descriptions of both communities are hereby interpreted
comparatively as further distinct phenotypic variables viz. Ethnic variance in different face
measurements, Ethnic variance in different face measurements, independent t” Test for variance

Indices calculated from different facial measurements, Ethnic differences in various face indices.
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Table 1 Comparison of Mean of various facial measurements among Brahmin (males and females)

S. No [Measurements Male Female Value P

MeanXi | SD | MeanX: SD of value
(in cm) Xi1 (in cm) X ‘v

1 zy-zy 11.51 0.44 11.67 0.33 -2.97 | 0.00%*

2 en-en 2.86 0.25 2.93 0.21 2.29 0.02*

3 ec-ec 8.37 0.37 8.60 0.38 -4.34 | 0.00**

4 al-al 3.73 0.24 3.67 0.21 1.97 0.05%*

5 ch-ch 4.75 0.38 4.77 0.34 -0.38 0.70

Significant at p<0.05 level*, Highly Significant at p<0.001 level **
In some face measurements the result is non-significant while in majority the result is significant.

It has been observed from the table shows that on average Bizygomatic Breadth of males is (M=

11.51, SD=0.44) and (M =11.67, SD= 0.33) among Brahmin females. Thus, the ¢ value obtained

is (-2.97) with p value (0.00**). Hence this difference is highlysignificant as p value is less than

0.001.

Interocular breadth of males is (M = 2.86, SD=0.25) and (M =2.93, SD= 0.21) among Brahmin
females. Thus, the ¢ value obtained is (2.29) with p value (0.02*). Therefore, this difference is

significant as p value is less than 0.05. Binocular breadth of males is (M = 8.37, SD=0.37) and

(M =8.60, SD= 0.38) among Brahmin females. Thus, the ¢ value acquired is (-4.34) with p value

(0.00**). This difference is highly significant since p value is less than 0. 001.Nasal breadth of
males is (M = 3.73, SD= 0.24) and (M =3.67, SD= 0.21) among Brahmin females. Thus, the ¢

value obtained is (1.97) with p value (0.05%). Hence, this difference is significant as p value is

less than 0.05.

Table 2: Independent ‘t-test for different Indices calculated from different facial measurements
among Brahmin (male and female) of Lucknow Region for Gender differences

S.No Indices Male Female Value of | Significant
Mean Xi SDXi | MeanX: | SD.X: ‘v value

1 ICI 34.16 2.64 34.17 2.23 -0.00 0.99
2 ICNWI 76.74 7.46 80.25 7.52 -3.31 0.00**
3 BNWI 44.67 2.75 42.74 2.63 5.06 0.00**

4 NFWI 32.46 2.02 31.46 1.83 3.64 0.00**

5 NMWI 78.93 591 77.23 5.90 2.02 0.04*

6 MWI 56.84 4.74 55.56 4.39 1.97 0.05 *

7 MFWI 41.33 3.10 40.90 3.12 -0.97 0.33

Significant at p<0.05 level*, Highly Significant at p<0.001 level **
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In some indices the result is insignificant while in majority the result is significant ICNWI has ¢

value (-3.31) with p value (0.00**) among the Brahmin males and females. Therefore, this
difference is highly significant as p value is less than 0.001.

BNWTI has ¢ value (5.06) with p value (0.00**) among the Brahmin males and females. Thus, this
difference is highly significant because p value is less than 0.001.

NFWI has ¢ value (3.64) with p value (0.00**) among the Brahmin males and females. Therefore,
this difference is highly significant because p value is less than 0.001.

NMWTI has ¢ value (2.02) with p value (0.04*) among the Brahmin males and females. Thus, this
difference is significant since p value is less than 0.05.

MWTI has ¢ value (1.97) with p value (0.05%) among the Brahmin males and females. Hence, this
difference is significant as p value is less than 0.05.

Table - 3 Comparison of mean of various facial measurements among Vaishya (males and females)

S.No Male Female Value P
Measurement| Mean SD Mean SD of value
S (incm) | Xi (in cm) X2 ‘v
X1 X2
2 Zy-zy 11.54 | 0.42 11.58 042 | -0.69 0.48
3 en-en 292 | 0.27 2.94 0.25 0.05 0.95
4 ec-ec 836 | 0.41 8.33 0.63 -0.31 0.75
5 al-al 3.83 | 0.27 3.62 0.25 5.78 | 0.00%*
9 ch-ch 482 | 033 4.60 0.34 3.30 | 0.00%*

*Significant at p<0.05 level, **Highly Significant at p<0.001 level
Ilustrates the data that has been subjected to test of significance (t-test) in order to access the
gender differences in different face measurements among the Vaishya males and females of
Lucknow region.
Nasal breadth of Vaishya males is (M = 3.83, SD=0.27) and (M =3.62, SD=0.25) among females.
Thus, the t value obtained is (5.78) with p value (0.00**). Therefore, this difference is highly
significant since p value is less than 0.001.
Mouth breadth of Vaishya males is (M =4.82, SD=0.33) and (M =4.60, SD= 0.34) among females.
Thus, the t value acquired is (3.30) with p value (0.00**). This result is highly significant because
p value is less than 0.001.

168



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

Table 4 Gender differences in different face indices among Vaishya malesand females of
Lucknow Region

S.No Indices Male Female Value P
Mean SDXi Mean SD Xz of value
Xi X2 ‘t
(cm) (cm)
1 ICI 34.88 2.45 34.81 2.25 0.21 0.83
2 ICNWI 76.37 7.41 81.02 7.59 -4.38 0.00%**
3 BNWI 45.88 3.25 43.15 2.86 6.30 0.00%**
4 NFWI 33.25 2.35 31.26 2.09 6.30 0.00%**
5 NMWI 79.77 6.31 77.90 6.27 2.10 0.03*
6 MWI 57.67 3.86 55.58 3.98 3.76 0.00%*
7 MFWI 41.81 3.03 40.29 3.11 3.50 0.00%**

*Significant at p<0.05 level, **Highly Significant at p<0.001 level

The significant Facial Proportion indices having ¢ value are: ICNWI of Vaishya males is (M =
76.37, SD= 7.41)and (M =81.02, SD= 7.59) among females. Thus, the t value obtained is (-
4.38)with p value (0.000**), this result is highly significant as p value is less than 0.001
BNWI of Vaishya males is (M = 45.88, SD= 3.25) and (M =43.15, SD= 2.86) among females.
Thus, the t value obtained is (6.30) with p value (0.000**). Hence this difference is highly
significant as p value is less than 0.001.

NFWI of Vaishya males is (M = 33.25, SD= 2.35) and (M =31.26, SD=2.09) among females.
Thus, the t value obtained is (6.30) with p value (0.000**), Hence this difference is highly
significant as p value is less than 0.001.

NMWI of Vaishya males is (M = 79.77, SD= 6.31) and (M =77.90, SD= 6.27) among females.
Thus, the t value obtained is (2.10) with p value (0.03%*), therefore this difference is highly
significant as p value p<0.001.

MWTI of Vaishya males is (M = 57.67, SD= 3.86) and (M =55.58, SD= 3.98) among females.
Thus, the t value obtained is (3.76) with p value (0.000**), p <0.001.

MFWI of Vaishya males is (M =41.81, SD= 3.03) and (M =40.29, SD= 3.11) among females.
Thus, the t value obtained is (3.50) with p value (0.000**). Hence this difference is highly

significant as p value is <0.001.
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Table 5: Ethnic variance in different face measurements among Brahmin and Vaishya males of

Lucknow Region
S. No [Measurements| Brahmin Vaishya males Value| P value
Males of ‘’
Mean SD | Mean SD
X1 X1 X1 X1
(cm) |(cm) |(cm) |(cm)
1 zy-zy 11.51 1(0.44 11.54 (0.42 -0.48 | 0.62
2 en-en 2.86 0.25 |2.92 0.27 -1.62 | 0.10
3 ec-ec 837 1037 8.36 0.41 0.01 0.98
4 al-al 3.73 024 .83 0.27 -2.73 | 0.00**
5 ch-ch 4.75 038  4.82 0.33 -1.36 | 0.17

*Significant at p<0.05 level, **Highly Significant at p<0.001 level.
Table 5- illustrates the data that has been subjected to test of significance (t-test) in order to access

the Ethnic differences in different face measurements among the Brahmin and Vaishya males of
Lucknow region. In some measurements the result is significant while in majority the result is non-
significant.

Among Brahmin and Vaishya males, the ethnic differences are significant at p<0.05 for facial
proportion measurements for Nasal Breadth of Vaishya males is (M =3.83cm, SD=0.27) and (M =
3.73cm, SD=0.24) among Brahmin males. Thus, the ¢ value found is (-2.73) with p value (0.00**).
This result is highly significant because p value is less than 0.001.

Table 6: Ethnic variance in different face measurements among Brahmin and Vaishya females of

Lucknow Region
S.No | Measurements | Brahmin Vaishya Value | P
females females of ‘t’ | value
Mean SD | Mean SD
X4 X4 X1 X
(cm) |[(cm) |(cm) (cm)
1 zy-zy 11.67 (0.33 11.58 0.42 1.71 0.08
2 en-en 2.93 0.21 [2.92 0.25 0.53 0.59
3 ec-ec 8.60 10.38  8.38 0.39 3.88  |0.00**
4 al-al 3.67 021  [3.62 0.25 1.58 [0.11
5 ch-ch 4.77  0.34  @4.66 0.34 2.23 0.02*

Significant at p<0.05 level, ** Highly Significant at p<0.001 level.
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Table-6. presents the data that has been subjected to test of significance (t-test) in order to access

the Ethnic differences in different face measurements among the Brahmin and Vaishya females of
Lucknow region. In some measurements the result is significant while in majority the result is non-
significant.

Among Brahmin and Vaishya females, the ethnic differences are significant at p<0.05 for facial
proportion measurements for Binocular breadth of Brahmin females is (M = 8.60 cm, SD= 0.38)
and (M =8.38 cm, SD=0.39) among Vaishya females. Thus, the t value obtained is (3.88) with p
value (0.00**). Hence this difference is highly significant since p value is less than 0.001.

Mouth breadth of Brahmin females is (M = 4.77 cm, SD= 0.34) and (M =4.66 cm, SD=0.34)
among Vaishya females. Thus, the t value obtained is (2.23) with p value (0.02*). Hence this
difference is significant since p value is less than 0.05.

Table 7: Independent ‘t” Test for variance Indices calculated from different facial measurements

among Brahmin and Vaishya males of Lucknow Region for Ethnic differences

S.No| Indices Brahmins Male Vaishyas Value D
Male of value
Mean | SD Xi | Mean SD ‘t
X1 X2 X2
1. ICI 34.16 2.64 34.88 245 |-1.99 0.08
2. ICNWI 76.74 7.46 76.37 7.41 0.35 0.72
3. BNWI 44.67 2.75 45.88 325 |-2.82 0.00**
4. NFWI 32.46 2.02 33.25 235 }2.55 0.01%*
5 NMWI 78.93 591 79.77 6.31 [-0.97 0.33
6 MWI 56.84 4.74 57.67 3.86 [-1.35 0.17
7 MFWI 41.33 3.10 41.81 3.03 [1.10 0.27

*Significant at p<0.05 level, **Highly Significant at p<0.001 level.
Table 7- illustrates the data that has been subjected to test of significance (t-test)in order to access

the Ethnic differences in different face indices among the Brahmin and Vaishya males of Lucknow
region. In some indices the result is significant while in majority the result is non-significant.
Among Brahmin and Vaishya males, the ethnic differences are significant at p<0.05 for facial
proportion indices for BNWI of Vaishya males is (M =45.88, SD=3.25) and (M =44.67, SD=2.75)
among Brahmin males. Thus, the ¢ value obtained is ¢ (-2.82) with p value (0.00**). Therefore,

this difference is highly significant as p value is less than 0.001.
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NFWI of Vaishya males is (M =33.25, SD=2.35) and (M= 32.46, SD= 2.02) among Brahmin

males. Thus, the ¢ value obtained is (-2.55)with p value (0.01%*). This result is therefore significant
as p value is less than 0.0

Table 8- Ethnic differences in various face indices among Brahmin and Vaishya Females of
Lucknow Region

S.No| Indices | Brahmin Vaishya Females | Value of P
Females t value
Mean X; | SD; | Mean X; | SD»
1 ICI 34.17 2.23 34.81 225 -2.03 0.04*
2 ICNWI | 80.25 7.52 81.02 7.59| -0.72 0.47
3 BNWI 42.74 2.63 43.15 2.86| -1.03 0.30
4 NFWI 31.46 1.83 31.26 2.09| 0.72 0.46
5 NMWI | 77.23 5.90 77.90 6.27| -0.76 0.44
6 MWI 55.56 4.39 55.58 3.98) -0.03 0.97
7 MFWI 40.90 3.12 40.29 3.11 1.39 0.16

*Significant at p<0.05 level, **Highly Significant at p<0.001 level.
Table 8- demonstrates the data that has been subjected to test of significance (t- test) in order to

access the Ethnic differences in different face indices among the Brahmin and Vaishya Females of
Lucknow region. In some indices the result is significant while in majority the result is non-
significant.

Among Brahmin and Vaishya females, the ethnic differences are significant at p<0.05 for facial
proportion indices for ICI of Brahmin females is (M =34.17, SD= 0.23) and (M =34.81, SD=2.25)
among Vaishya females. Thus, the ¢ value obtained is (-2.03) with p value (0.04*). Hence this
difference is significant since p value is less than 0.05.

Discussion

The present study provides us with the personal identification on the basis of photographic
metrically. For this two endogamous caste groups of Lucknow region Brahmins and Vaishyas of
Uttar Pradesh were chosen from the population. The data related to the various indices of face
biometrics can be compared with the studies done earlier to arrive at any conclusion.

The present study, which was carried out on 400 subjects, 200 Brahmins and 200 Vaishyas (100
males and 100 females each) under the age group of 18-40 year for 7face indices of frontal face

were considered and the overall accuracy achieved through all statistically significant Facial
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proportion indices was 87.8%. The total cumulative variance is 86.4% for Brahmin males, 87.5%

for Brahmin females, 88.4% for Vaishyas male, 89.1% for Vaishyas female. So, the result of the
present study shows approx similarity with the result of Ivancevic, & Sunde study.

Aksua et al., (2010) in their work Reliability of reference distances used in photogrammetry have
presented the values of various measurements. To obtain the mean value for Ex-Ex was (9.40+0.36
cm) males, (9.10 £0.36cm) females and en-en (3.41+ 0.23cm) males and (3.30+ 0.26¢cm) females,
al-al (3.94 + 0.27cm) males, (3.57 £0.23) females, ch-ch (5.29 £+ 0.32cm) males and (4.97+
0.37cm) females. While in the present study, the result showed the mean values for ec-ec, en-en,
al-al, ch-ch was (8.37+0.37cm), (2.86+0.25cm), (3.73+£0.24), (4.75+0.38m) respectively in
Brahmin males, On the other hand in Brahmin females these values were respectively,
(8.60+£0.38cm), (2.93+0.21cm), (3.67+£0.21cm), (4.77+0.34cm). However, in Vaishya males these
values were respectively (8.36+0.41cm), (8.36+0.4cm), (12.92+0.27cm), (4.55+£0.39cm),
(5.64£0.50cm), (3.83+0.27cm), (4.82+0.33cm), However in Vaishya females these values were
respectively (8.33£0.63cm), (2.94+0.25cm), (4.65+0.36cm), (5.41£0.43cm), (3.62+0.25cm),
(4.60+0.34cm) these measurements were found statistically significant for sex differences among
Brahmin and Vaishya communities of Lucknow region. Therefore, the result of the present study
shows similarity with the result of Aksua study.

Morosini et al., (2012) in their work Study of face pleasantness using facial analysis in
standardized frontal photographs have presented the values of various measurements and indices.
The sample consisted of frontal and lateral standard facial photographs, in natural head position,
of 85 Brazilian Caucasian women to obtain mean values were Facial index: (84.70, SD 3.59), en-
en (3.35cm SD 0.25), al-al (3.63cm SDO. 31), ch-ch (5.02cm SD 3.75). However, under the present
study, which was carried on 400 subjects, 200 Brahmins and 200 Vaishyas (100 male and 100
female) under the age group of 18-40 year for 13 face measurements of frontal face were
considered and obtain mean values were Interocular breadth is (2.93cm, SD 0.21+ 0.02) among
Brahmin females and Vaishya females (2.92cm, SD 0.25+ 0.02). The mean value for Nasal breadth
is (3.67cm, SD 0.21+0.02) Brahmin females and Vaishya females (3.62cm, SD 0.25+£0.02). The
mean value for Mouth breadth is (4.77 cm, SD 0.34+0.03) Brahmin females and Vaishya females
(4.60cm, SD 0.34+0.03). Brahmin females and Vaishya females (0.50 cm, SD 0.1440.01). So, the

result of the present study shows similarity with the result of Morosini study.
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Kalra et al., (2015), in their work Evaluation of various anthropometric proportions in Indian

beautiful faces: A photographic study has presented the values of various indices. Frontal
photographs of 30 females. The frontal face indices of results showed the mean values for ICNWI,
NMWI, MFWI was respectively, (86.01 £7.03cm), (69.86+6.40cm), (37.63+ 3.02cm) for frontal
face in the young women. However, in the present study, the results showed the mean and t test
values for ICNWI, NMWI, MFWI is respectively, (80.25£7.52cm), (77.23+£5.90cm),
(40.90£3.12cm) for frontal faces in Brahmin females. Similarly, in Vaishya females these values
are respectively, (87.07£5.18cm), (78.15+7.78cm), (40.29+3.11cm) for frontal faces these indices
are found statistically significant for interpopulation differences among Brahmin and Vaishya
communities of Lucknow region. Thus, the result of the present study shows similarity with the
result of Kalra study.

Negi et al., (2017) in their work Photogrammetric Correlation of Face with Frontal Radiographs
and Direct Measurements have presented the values of various measurements. The study was
conducted on 30 subjects of Indian origin. Standardized frontal photographs were obtained from
subjects in the age group of 18-25 years and to obtain mean values are en-en (3.16cm, SD
0.39+0.12), ex-ex (9.54cm, SD 0.45%0.14), zy-zy (12.1cm, SD 0.64+0.20), al-al (3.52cm SD
0.37+0.11). While in the present study, which was carried on 400 subjects, 200 Brahmins and 200
Vaishyas (100 male and 100 female) under the age group of 1840 year for 13 facial measurements
on Standardized frontal facial photographs. The mean value for Interocular breadth is (2.86cm SD
0.2540.02) among Brahmin males and Brahmin females (2.93cm, SD 0.21+ 0.02). Vaishya males
(2.92cm, SD0.27+0.02) and Vaishya females (2.92cm, SD 0.25+ 0.02). The mean value for
Binocular breadth is (8.37cm, SD 0.37+0.03) Brahmin males, (8.60cm, SD 0.38+0.03) Brahmin
females. (8.36, with SD 0.41+0.04) Vaishya males (8.33cm, SD0.634+0.06) Vaishya females. The
mean value for Bizygomatic Breadth is (11.51cm, SD 0.44+0.04) Brahmin males and Brahmin
females (11.67cm, SD0.33+0.03). Vaishya males (11.54cm, SD 0.42+0.04) and Vaishya females
(11.58 cm, SD 0.42+0.04). The mean value for Nasal breadth is (3.73cm, SD 0.244 0.02) Brahmin
males. (3.67cm, SD 0.2140.02) Brahmin females.

Conclusion

Among all the biometric techniques, face recognition approach possesses one great advantage,
which is user-friendliness (non-intrusiveness). All the issues and challenges of personal

identification can be solved by different algorithms from the facial biometric.

174



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

After the analysis of mean values data were subjected to test of significance (t-test) to assess the

gender differences among the Brahmins and Vaishyas communities of Lucknow. Test of
significant (t-test) at the level of p<0.05 revealed significant gender differences (Intrapopulation)
for photometric measurements among the Brahmin (males and females) except for Bizygomatic
Breadth (Pvalue = 0.00), Interocular breadth (Pvalue = 0.02), Binocular breadth (0.00), Nasal
breadth (Pvalue = 0.05), which are observed significant among male and female Brahmins.

Test of significant (t-test) at the level of p<0.05 revealed significant gender differences
(Intrapopulation) for facial photometric measurements among the Vaishya (males and females) for
Nasal breadth (Pvalue = 0.00), Mouth breadth (Pvalue = 0.00), which are observe significant
among Vaishya males and females.

After the analysis of mean values data were subjected to test of significance (t-test) to assess the
gender differences among the Brahmins community of Lucknow. Test of significant (t-test) at the
level of p<0.05 revealed significant gender differences (Intrapopulation) for facial proportion
indices among the Brahmin (males and females) for ICNWI (Pvalue =0.00), BNWI (Pvalue =
0.00), NFWI (Pvalue = 0.00), NMWI (Pvalue = 0.04), MWI (Pvalue = 0.05), which are seen to be
significant among males and females Brahmin.

Test of significant (t-test) at the level of p<0.05 revealed significant gender differences
(Intrapopulation) for facial proportion indices among the Vaishyas (male and female) for ICNWI
(Pvalue = 0.00), BNWI (Pvalue = 0.00), NFWI (Pvalue = 0.00), NMWI (Pvalue = 0.03), MWI
(Pvalue = 0.00), MFWI (Pvalue = 0.00), which are observed significant among male and female
Vaishyas.

Test of significant (t-test) to access the ethnic differences among Brahmins and Vaishyas male of
Lucknow region. It is apparent from the values of t-test that the ethnic differences are significant
at the level of p<0.05 in the facial proportion indices for [ICNWI (Pvalue = 0.00), NFWI (Pvalue
=0.01), which are seen significant among males Brahmins and Vaishyas.

Among Brahmins and Vaishyas females, the ethnic differences are significant at p<0.05 for facial
proportion indices for ICI (Pvalue = 0.04), which are seen to be significant among females, which
are seen to be significant.

In this research the rare and common facial characteristics in communities of Brahmins and
Vaishyas of Lucknow region were identified. The result is compared with several statistical

techniques such as mean, range, t test, and proposed technique gives a better recognition rate than

175



Omniscient

(An International Multidisciplinary Peer Reviewed Journal)

Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

the other techniques. The ‘t’ tests revealed intrapopulation and interpopulation significant

difference in most of the measurements, indices. Hence face of a person holds utmost importance

and it should be studied first of all because the human face is the reflection of individual uniqueness

of a person.
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Abstract
Mental retardation is a condition that can be either present since birth or acquired at a later
stage in life. The life of a child consists of enormous challenges and difficulties from birth to
later stages of life. Behind every one of them exists their caretakers, mostly their parents or
other close acquaintances, in instances where one might have lost their parents under any
circumstances. Children with special needs require special care and assistance, which often
serves as a task for their caregivers. The objective of this study is to examine the numerous
challenges and experiences of the caregivers of the specially-abled children of Kerala,
employing an exploratory research design and utilising qualitative data collected through case
studies. The findings indicate that the caregivers experience depression and anxiety because
of their occupational stress and taking care of the special-abled. Depression and anxiety are
common challenges in the lives of caretakers of the specially-abled children. The prevalence
of depression in the caretakers of the female, specially-abled children was observed to be
higher than in the caretakers of the male children. The caregivers of the specially-abled face
numerous challenges, such as exclusion, stigma, and depression, and these problems need
social recognition and governmental programmes and policies.
Keywords: mental retardation, caregiving, specially-abled children

1. Introduction
Children with disabilities, often referred to as children with special needs, experience
developmental, intellectual, sensory, physical, or a combination of these challenges. The term
children with special needs or children with disabilities is more commonly and politely used
(Qureshi et al., 2021). It is crucial to recognise that disability extends beyond a mere medical
condition; it often arises from the interaction between an individual's impairment and various
institutional, environmental, and behavioural barriers that hinder their full and effective
participation in society (Murphy et al., 2006). The development of children with special
needs, encompassing physical, emotional, social, and educational dimensions, is significantly
supported by their caregivers. The demands of their roles, united with the responsibility of

caring for individuals with disabilities, often lead caregivers to experience anxiety and
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depression. Those who care for children with special needs frequently face challenges such as

depression, stigma, and marginalization. This study aims to explore the challenges and
experiences of caregivers of children with disabilities.

2. Literature Review

2.1 Specially-abled: An overview
Disabilities manifest at different stages of the development of a child and in various forms.
Common categories of disabilities include cerebral palsy, Muscular Dystrophy, spina bifida,
limb deformities, visual impairment, blindness, developmental disabilities, and autism
spectrum disorder, among others (Qureshi et al., 2021). In the current social order, children
with disabilities often face numerous hurdles. The most significant challenges for children
with special needs are social stigma and discrimination. Families and children with
disabilities frequently encounter negative stereotypes, rejection, and even abuse, leading to
social exclusion and the denial of basic rights (Cleary, 2003).
Children with disabilities often struggle to access many public spaces, transportation systems,
educational institutions, and buildings due to the absence of ramps, elevators, accessible
restrooms, and other necessary changes (Murphy et al., 2006). There is a significant shortage
of trained special educators and support staff, and many mainstream schools lack the
resources, qualified teachers, and adapted programs needed to educate students with diverse
needs (Murphy et al., 2006).
Healthcare facilities are often ill-equipped with the tools and personnel required to address
the unique needs of children with disabilities. For many families, the high cost of specialised
care and therapies presents another major challenge (Pankajam, 2009). Families with children
with disabilities are disproportionately more likely to experience poverty due to the higher
costs of care, limited access to education, and fewer employment opportunities for caregivers.
Children with disabilities are also at a higher risk of experiencing abuse, neglect, exploitation,
and violence (Bhowate and Dubey, 2005).

2.2 Global Context
UNICEF estimates that around 240 million children globally, which is about 10% of the child
population of the world, have disabilities, making them a notable minority. The occurrence
and nature of these disabilities differ across regions and countries due to factors like early
detection systems, environmental conditions, conflict, healthcare access, and nutrition
(Dalton et al., 2020). In many developing nations, children with disabilities often remain

unnoticed because of stigma, insufficient data, and their exclusion from social records and
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services. Despite global initiatives, these children frequently face significant and

interconnected challenges (Scorza et al., 2013). Stigma and discrimination are widespread
issues worldwide. Negative perceptions, biases, and misunderstandings about disabilities
result in social exclusion, isolation, and a lack of opportunities (Higgins & Kruglanski, 2008).
In severe cases, this can lead to institutionalisation or infanticide. There is a strong
relationship between poverty and disability. Families with disabled children are more likely
to experience poverty due to the costs of care, loss of income, and other related expenses
(Kawanishi, 2009). Children with disabilities are among the most vulnerable and
marginalised in emergencies and conflict zones. They often lose access to caregivers,
medication, and assistive technology, and face a higher risk of violence and being denied
humanitarian aid. The exclusion of these children from policy-making and resource
distribution is often due to the lack of reliable, de-identified data (Andersson et al., 2023).
Article 23 of the United Nations Convention on the Rights of the Child specifically addresses
the rights of children with physical or mental disabilities to live full and dignified lives,
characterised by dignity, independence, and active community involvement (Das, 2022). The
United Nations Convention on the Rights of Persons with Disabilities is the most important
international human rights treaty for people with disabilities, promoting a shift from a
medical or charity model of disability to a human rights model (Das, 2022).
2.3 Indian Scenario

India has achieved notable progress in legal and policy measures to safeguard the rights of
children with disabilities. The country revised the Persons with Disabilities Act of 1995 by
enacting the landmark Rights of Persons with Disabilities Act of 2016. The legislation
ensures inclusive and free education, protection from abuse, violence, and exploitation, as
well as provisions for reservation, legal capacity, guardianship, and accessibility in both
public and private spaces (Roy et al., 2019).

According to the Right of Children to Free and Compulsory Education Act of 2009, all
children between the ages of 6 and 14, including those with disabilities, have the right to free
and compulsory elementary education. This law guarantees access to special education, free
school admission, and accessible facilities (Hazra & Bala, 2025). Furthermore, the Mental
Healthcare Act of 2017 ensures the right to treatment in mental hospitals, with specific
provisions for separate accommodations for minors under 18 and the state government's
responsibility for treatment costs, unless covered by the family (Hazra & Bala, 2025). The

Indian government carries out various programs and initiatives, mainly through the
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Department of Empowerment of Persons with Disabilities, which is part of the Ministry of

Social Justice and Empowerment (Hazra & Bala, 2025). Despite these significant
advancements, challenges remain in raising public awareness, ensuring fair access to quality
services, and combating widespread societal stigma. To enable children with intellectual
disabilities in India to live independent, fulfilling, and dignified lives, all stakeholders must
persist in their collaborative efforts.

3. Research Methodology
This study aims to investigate the various challenges and experiences faced by caregivers of
children with special needs in Kerala. This research employs an exploratory design and
utilises qualitative data obtained through case studies. Fieldwork was conducted at Asha
Deepam Buds School, Malayinkeezhu, Thiruvananthapuram, Kerala. The parents of the
specially-abled children from the Asha Deepam Buds School constitute the study population.
Purposive sampling was employed to select the case studies, and pseudonyms were used to
ensure the privacy of the respondents.

4. Conceptual Framework
The physical, emotional, social, and educational growth of the specially-abled children is
supported by their caregivers. Their roles, tied with the responsibility of caring for
individuals with disabilities, often result in caregivers experiencing anxiety and depression.
The caregivers of children with special needs face challenges such as depression, stigma, and

marginalisation. The current study aims to evaluate the challenges and experiences of the

caregivers of the specially-abled children.

[ ]
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(Source: Own formulation based on findings)
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5. Depression and Anxiety

Children with disabilities necessitate special care, which often presents a significant
responsibility for their caregivers. The quality of care afforded to these children is influenced
by the psychological well-being of the caregivers. It is common for caregivers or parents of
children with disabilities to encounter psychological challenges as they contemplate the
future of the child, associated difficulties, and life beyond the caregivers' presence.
Furthermore, the presence of a child with mental disabilities can affect siblings and familial
relationships, extending beyond the parents alone.
Factors such as age, gender, level of disability, as well as social class, economic status, and
family coping mechanisms, such as acceptance of the child's diagnosis and perception of
stigma associated with the disorder, significantly impact the stress experienced by the
caregivers. Assuming the role of a caregiver necessitates the adoption of new responsibilities,
requiring the reorganisation of priorities and redirection of energy. Consequently, caregivers
should remain vigilant for any alterations in their mental state, such as increased irritability,
dissatisfaction, depression, confusion, or other indicators of declining mental health.
The experience of children with special needs presents significant challenges, and the role of
caregivers is of paramount importance. Concerns regarding the prospects of their child, a
perceived loss of personal autonomy due to the condition of the child, a lack of recreational
activities or outdoor engagements, economic instability, feelings of isolation and
stigmatisation, and increased illness or behavioural differences in the child contribute to
elevated stress levels among caregivers. This stress frequently shows as anxiety, which is
expressed through symptoms such as fatigue, impaired concentration, racing or intrusive
thoughts, hypervigilance or irritability, excessive worry, fear, a sense of impending doom,
insomnia, nausea, palpitations, or trembling.
Mostly, caregivers are women, often housewives or individuals who have left their jobs to
care for a child. The demands of household duties and managing family affairs frequently
prevent them from finding personal time. Consequently, they do not experience the same
pleasures or happiness as their peers who are parents of normal children.

Daisy (pseudonym), 64 years, said,

(" These days I never get time to rest, even to watch TV. Every time I need to

be with her, taking care that she does not destroy the things around, I rarely

find any time to rest... I used to find time for myself and other household
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chores when she went to school. With schools being closed at that time, |

faced the worst".

The narrative highlights the level of patience required of a caregiver. The caregiver finds it
challenging to enjoy their time or to spend time in front of the television, which serves as a
primary source of solace for many older housewives. Thus, the continuous engagement in
demanding tasks and the absence of entertainment can render one's mind like a deserted
room. The psychological and emotional challenges faced by caregivers include distressing
thoughts, emotional disturbances, unavoidable situations, and communication difficulties. A
significant concern of the caregivers is the future well-being of the child, stemming from the
child's inability to fulfil personal needs, which include developmental tasks expected at
certain ages, such as brushing teeth, toileting, dressing, and eating.

The severity of mental retardation can lead to varying levels of depression in the caretakers. It
was observed that the prevalence of depression was high in caretakers of children with severe
mental retardation or disability. Meanwhile, among caretakers of children with moderate and
mild mental disability, the level of depression was found to be low. Thus, the severity of
mental retardation, clubbed with any further bodily disability, can be considered as a factor
that impacted the depression level of the caretakers. However, the results were varying too.

Table 5.1 Level of depression

Respondents | The 1Q level of the | Level of depression
child

A 30 Severe depression

B 38 Moderate depression

C 40 Severe depression

D 28 Mild mood disturbance

E 65 Mild mood disturbance

F 45 Borderline clinical depression

G 63 Moderate depression

H 39 Severe depression

I 60 Moderate depression

J 25 Severe depression

(Source: Own Formulation Based on Findings)
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Out of the 10 respondents, four of them were diagnosed as having severe depression with a

scores of 32 and 31 in the Beck Depression Inventory Scale. Three of them were diagnosed
as having moderate depression with a scores of 26,22, and 21. Two of them were observed to
be suffering from mild mood disturbances with a score of 15 each, and one was diagnosed
with Borderline Clinical Depression, with a score of 19.

Jacob (pseudo name), 65 years said,

" How will he survive after our lives? That remains a crucial question in

front of me. He needs support in all spheres and activities of his life, like a

small child. From awakening him to making him lie down in the bed, either

mine or his moms hands are needed for help. Until my other son's

marriage, I strongly believed that he would take care of my child. But things

have changed now, and he is busy with his affairs. However, my daughter

claims to take care of him, but that is not a reliable solution, as per I as she

lives in another family. This thought always creates in us an emotional

grievance.”
The following narrative reflects the concerns of a father experiencing significant tension and
anxiety regarding his son's future. Given that disability transcends gender, all respondents
expressed similar anxieties. Caregivers, in particular, were troubled by the demanding nature
of caregiving responsibilities, which necessitate substantial effort and constant availability to
meet the child's needs. Concerns were also raised about ensuring the child's care and security
following the parent's demise.
Despite having prior knowledge of the consequences of the condition, it remains a critical
concern for all caregivers. The condition can induce significant behavioural changes in the
specially-abled children, mainly negative, leading to increased stress and depression in the
household. The financial burden associated with purchasing additional medications and
covering medical expenses or emergencies is often substantial for many families. The trauma
and vulnerability of the child to seizures instil fear in the caregivers, exacerbating their
anxiety. The respondents confirmed that their child was vulnerable to seizures, with some
sharing the distressing impacts of this condition.

Tara (pseudonym), 59 years, said:

“After the occurrence of a seizure, she has been continuously administered

medicines for the same. And we witnessed gruesome behavioural changes
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in her. We were so sad and depressed because until then, she had never

caused us any trouble.”
Several respondents stated experiencing challenges with a specially-abled child. They express
significant stress due to the child's overt misbehaviour, which not only distressed the parents
but also affected the neighbours. The respondents were particularly concerned about the
child's behaviour when it manifested as violence, destructiveness, restlessness, or
hyperactivity, resulting in noise and disturbances.

Siona (pseudonym), aged 50 years, said:

“I always feel an agony deep inside me whenever I see her being seated

alone with her thoughts and the other two children playing, studying, and

engaging in other activities. 1 always expected that some development

would occur, but it did not.”
Depression and anxiety are prevalent among caregivers. Notably, the incidence of depression
is higher among caregivers of female children with intellectual disabilities compared to those
caring for male children. This suggests that the gender of the child significantly influences
the level of depression experienced by the caregiver. The pain experienced by caregivers
stems from high expectations placed on their children, comparisons of their children's deficits
and behaviours with those of typically developing children, perceptions of the irreversibility
or culmination of the disability, irrational beliefs that the condition is a divine punishment for
past transgressions, and concerns about the future. These factors contribute to increased stress
and anxiety, which lead to depression. Additionally, it was observed that the COVID-19
pandemic and the related lockdown, which resulted in behavioural changes in the children,
further worsened the mental health challenges faced by caregivers.
The persistent concerns regarding recurrent illnesses and evolving behavioural patterns
significantly impact the emotional well-being of caregivers. Factors such as loss of appetite,
irregular sleep patterns, and the absence of recreational facilities, compounded by the child's
disability, undermine the caregivers' positivity. This situation often results in emotions such
as sorrow, agony, fatigue, disinterest, impaired decision-making abilities, and weakened self-
esteem and satisfaction.

6. Social exclusion and stigma

The issue of social exclusion of the specially-abled is exacerbated by societal attitudes and
behaviours that hinder their ability to fully contribute to society. Similarly, caregivers also

experience exclusion. Society often perceives those with special needs as distinct from others.
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Their unique modes of interaction, spontaneous conversations, and physical appearance,

often influenced by their disabilities, contribute to the stares and comments they receive.
While such instances may cause minor disturbances for the specially-abled children, and can
also significantly impact their caregivers.

Mr. Jacob (pseudonym), 65 years said:

"The public viewed him as something strange and different. Wherever we

went, people used to stare at us. At first, we felt some insecurities about it,

but later we got used to it. Some came and asked about what was happening

with him. My wife always had tears for them, and that was the only thing

she knew. A mother is the one who is always more concerned about her

child than the father. So, I answered them.
This observation highlights the vulnerability of both individuals with disabilities and their
caregivers in public settings. Such scrutiny can sometimes lead to feelings of intimidation.
The indifference displayed by individuals towards those with disabilities renders them
susceptible to mockery, teasing, and harassment. This behaviour indicates a lack of awareness
among the individuals who perceive disabilities as humorous.

Shyla (pseudonym), 57 years said:

“It was so uneasy to handle him. When out, people used to come and ask us

why he was yelling. What is his actual problem? Etc. Some people moved

away disgustingly as his saliva would fall off his mouth as he kept his

mouth open most of the time. This happened especially in buses. People

would jump

away from the nearby seat, saying, “disgusting.” I suffered a lot.”
The statement highlights the insecurity and exclusion experienced by a caretaker while
utilising public transportation. A common issue faced by many caretakers is the abrupt
distancing by others upon observing the behavioural differences of individuals with
disabilities. Economic constraints often prevent the caretakers from hiring taxis or owning a
vehicle, compelling them to rely on public transportation as their sole option. The most
prevalent exclusionary practices include avoidance, rejection, bullying, and harassment.
Children with disabilities frequently encounter derogatory remarks such as 'slow,' 'stupid,’
'insane,' 'crippled,' and 'handicapped.' Additionally, there have been instances where educators
have attempted to avoid students with disabilities, specifically encouraging parents to express

concerns to the school principal regarding their children attending classes with a disabled
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student. Consequently, students with certain levels of 1Q have been compelled to transfer to

another school.

Jaya (pseudonym),63, said:

“Even today, he knows whatever he has learned. But, unfortunately, the

teachers in his first school never wanted him there. They held a council

meeting and informed us that they could not let him study there any further,

as some parents had raised issues with the behavioural differences of

Vishnu and the concerns about their children sharing the classroom with

him. Following which, we admitted him to the Buds School.”
The statement reflects the experiences of a mother who was compelled to discontinue
providing her child with access to quality education, like that received by others. Children
with disabilities frequently encounter exclusion within educational settings due to their
physical and cognitive impairments. Educators often fail to recognise the unique challenges
faced by these children. Consequently, even those with mild intellectual disabilities struggle
to integrate with their peers.
Caregivers have reported instances where their children were treated less favourably than
their non-disabled counterparts. Examples include being required to pay additional fees for
the education of their child, being informed that their children could only attend school for a
limited time in a day, or that their right to education was contingent upon the availability of
teacher support. Furthermore, these children were subjected to discrimination, being labelled
with derogatory terms such as 'idiots' or 'stupid." Additional concerns include exclusion from
the curriculum and school activities, as well as experiencing bullying, often perpetrated by
teachers.

Siona (pseudonym),50 years old, said:

“Sania is quite different compared to other children at the school. She will

scream and strike her head on the wall or with her bare hands and all. Also,

at times, due to her behavioural instability, she had beaten a few children.

And their parents complained to me either in a parent meeting or the

teacher would call me up to inform me that so and so had complained about

Saniya’s acts. So, when it comes to parents' meetings, I have a thought

inside me that at least some of them have complained about my child. This

’

creates an insecurity and a sense of exclusion in me.’
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The statement reflects the experiences of a caregiver who perceives a sense of exclusion

among fellow caregivers. As the parent of a child with severe intellectual disabilities, Siona
has encountered numerous grievances from other parents at the school, as well as from
teachers who, at times, were compelled to relay these concerns. This situation has often
resulted in a sense of isolation for her. According to Siona, she has been susceptible to
remarks from other parents, and the lack of understanding, coupled with the feeling of not
being accepted and her child being perceived as different within the peer group, has
engendered feelings of loneliness and exclusion.

7. Discussion
With one exception, all respondents were female or mothers of children with intellectual
disabilities, aged between 50 and 65 years. Half of the participants identified with the Hindu
community, while the other half identified as Christian. All but two respondents had attended
school; of these, two discontinued their education in the fourth and eighth grades,
respectively, while the remainder achieved a minimum qualification of the Secondary School
Leaving Certificate (SSLC) in the tenth grade, with three pursuing further education. One
individual resided in a semi-urban area, whereas nine were from rural areas within the
district. All respondents, except one, owned their residences. The income of the respondents
varied, with two earning between Rs 80,000 and Rs 1,000,000, while the remainder earned
Rs 1,000,000 or more.
Caregivers of children with intellectual disabilities often experience depression and anxiety.
Research findings indicate that caregivers of female children exhibit a higher prevalence of
depression compared to those caring for male children with similar conditions.
This finding suggests that the gender of the child influences the level of depression of the
caregivers. Factors contributing to caregivers' distress include high expectations for children
with intellectual disabilities, comparisons with typically developing children, perceptions of
the disability's permanence, irrational beliefs regarding divine punishment for past
transgressions, and concerns about the future. These factors exacerbate stress, leading to
persistent tension or anxiety, which may culminate in depression. Furthermore, the
restrictions imposed during the COVID-19 pandemic and the consequent behavioural
changes in children have been observed to further impact caregivers' mental health.
The emotional well-being of caregivers is adversely affected by persistent concerns regarding
recurrent illnesses and fluctuating behavioural patterns. Factors such as loss of appetite,

irregular sleep patterns, limited recreational opportunities, and the child's disability hinder
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caregivers' ability to maintain a positive outlook, leading to emotions such as sorrow, distress,

fatigue, disinterest, impaired decision-making abilities, and diminished self-esteem and
satisfaction.

Coexisting with a specially-abled child requires substantial strength and determination to
confront significant challenges. Consequently, individuals with disabilities and their
caregivers often exhibit reluctance to leave their homes, face difficulties in expressing their
thoughts and opinions, encounter limited social interaction opportunities, experience physical
exclusion, incur substantial medical expenses, lack access to rehabilitation services, endure
bullying in educational settings, face barriers in voicing their concerns, and encounter
obstacles in accessing public transportation, leading to experiences of mockery and
discrimination. The lives of caregivers are characterised by uncertainty. The child's disability
engenders a sense of isolation within the entire family, particularly for the primary caregiver.
Numerous mothers responsible for childcare report that their friends, family, and neighbours
often fail to comprehend their experiences. The mothers frequently experience overwork due
to the dual duties of childcare and household management. Mothers possessing higher levels
of education and awareness of human rights are more inclined to seek support, articulate their
concerns, and comprehend the needs of their child. Social exclusion is compounded by other
forms of exclusion, such as institutional and physical barriers. Caregivers and the children
face multiple challenges, including inadequate physical adaptability and accessibility, limited
access to information and expertise, insufficient rehabilitation services, exorbitant medical
costs, and discriminatory attitudes and behaviours. Institutions contribute to social exclusion
through indifference, trickery, favouritism, and ineffective law enforcement. When
interacting with institutions, individuals with disabilities often encounter avoidance, rejection,
bullying, and harassment, which are frequently perceived as reflections of the caregivers'
mental health.

When specially-abled children encounter stigma, significant consequences ensue. Such
individuals are often subjected to differential treatment and are denied opportunities for
education and training, employment, and other forms of support, as well as access to public
health services and other essential services. This exclusion extends to their full participation
in all societal aspects, including decision-making processes, due to stigma.

Discrimination rooted in stigma and the denial of fundamental rights adversely affects the
specially-abled children as well as their families, on both social and economic levels. The

stigma and the resultant feelings of value and illness render them more vulnerable to
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psychological and physical abuse, including neglect, domestic and sexual abuse, and

exploitation. The majority of prejudice and exclusion experienced by these individuals
frequently originates from stigma. In the formulation of development policies, programs, and
other initiatives, individuals with disabilities are often underserved. Therefore, the stigma
they endure is inadequately addressed, perpetuating their marginalisation and adversely
affecting their personal, societal, and economic well-being.

It is essential to educate the public about different types of impairments and appropriate ways
to interact with people with disabilities. With the correct information, more people will be
understanding and compassionate to those who have impairments, fostering a climate of
respect.

Conclusion

The journey of a child with special needs is marked by considerable hurdles and difficulties
from birth onward. At the heart of their support network are their caregivers, usually parents
or other close individuals. These caregivers face a multitude of challenges, such as social
isolation, stigma, depression, and anxiety, primarily due to the stress of their role and societal
expectations related to caring for children with special needs. Ongoing worries about
recurring health problems and unpredictable behaviour patterns negatively impact the
caregivers' emotional health. Caring for children with special needs requires bravery and
determination to overcome significant challenges. Both children with special needs and their
caregivers often encounter exclusion and stigma from society. Different forms of exclusion,
including institutional and physical, intersect with social exclusion. Institutions contribute to
social exclusion through inaction, dishonesty, favouritism, and poor law enforcement. People
with disabilities frequently experience avoidance, rejection, bullying, and harassment in their
interactions with institutions, which are often seen as a reflection of the caregivers' mental
health. Discrimination stemming from stigma and the denial of basic rights negatively
impacts individuals with disabilities and often their families, both socially and economically.
It is crucial to educate the public about various types of impairments and the appropriate
ways to engage with individuals with disabilities. Campaigns and seminars can be used to
promote this civic education. With accurate information, more people will develop empathy

and understanding towards those with impairments, fostering a respectful environment.
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HATEA FEHIT AT o T H R1ear & A1k A1 9o &9 § sifer @ Q) forerent wrior, e S gom-
it o fRreaTfeftt o foTg ATeTTs e weh Tivfie v g 831 500 3rgwd < I8 wqg fofa foh ashie-aameniea
TRrer fomr wmTareft =T % TSR SEHHATSTY i 37T 5T Fohd! 2l
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5.3 Tefreat T, v o e It ugst

WA TR A fefSreet Rrer st srerem o 2 8 wewqul et i o & fefsed Siean weiwn #1 3ew
fefStea vpregarer 1 foream, feforea wmemar 3fit siterms Sanett i uda =i giafim e 21 56 6w o @
THCHH & W § Ioa VTG ATl ST T3AsHA :3[e ITee FT S ) &, fed 3= R §
TSHTISTT 4.0 1 SicaTe e 81 e et fRrerehi 31 forenff & fore fefsea wmaft, wftneror digger siw
TS Yo FT 81 T T8l  qehrA1oh-STTETIG RTeAT h1 HeTTq T SeM forart 2, fob et ot oft
TEq: 3t ok i & forreh o fefreet uger ot whieret Suerew )

5.4 ST TR W forarerem <t getfaat

Il e Tt o feforeet e i serer fean <11 e €, Wy SHiAT SR W gHeh TRt # S1eh it
forersrer &1 574 s §—

fefSteet Sushtn o7t forredft it wifira
SYASIAT

forr 1. STt e o foparmeert sht it
T RT3 0T TSI 4.0 T T STferd T de et o5 01 1 @ S fefSreat fearge vt v
STt 5 Toh SaHTeHe SHEIT o &9 § o1 g3 2
TR T § TSt 4.0 TR veATE Wt 2, fobg fefsreat feamse saeh wmmerft framerm § wed wre
T B o T felSed $ohregaeR, SR SR wHreAt s que foawer gty T8 R s, 9@ 9
e 1o ST TRTETT ATHTISTER ST 3BT HTE S o SIS ST bl JeeaTiad ! Tt
6. STTER TATH FAaAT
USATISH 4.0 ST qehrften-SATe e Teh S e saereen s FUiaid s o e ol 3Taat JaM L] €,
TN T SR T S TCTH, BTN S ek Tt oft Sea=t et 81 57 ST watt sh St fersdaom
YT 4.0 T ATEfereh el 1 qHer o foTg st 2|
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6.1 3TTTX

(%) TRIETT 21 TR0 Tefeh-STeTia et 3 S sht ug=r shi samaeh s 2| feforeet wiewid, go 3ii
I TSeheet FHIES o Areas § et e sharet e oot a1 at aoh w7 @ e
HTTST bl U s g fRvamedf qorerryot ifaren wrlt qen Tge ST Eehd ©1 39 YRR TSt 4.0 e
o TR T e & Ueh HeTeh Heaw st 2|

(@) STTSfa I USTISH 4.0 ST RI&T 8 TR Teat STsiad SRR 3hi HTLROT i 3¢ Hd! o
ST TTSTFHH, HTSShI-she RIICH TR T-3ATETH WIEhH SAThAT shl ST S oh T =xol § 7T
I ST JH AT B AT STTHL TG T 7 TE Fead JH-ATSR S Tehei1eh! qaer 7 Rt diaq
T STEIHAT T I HLAT 2

(1) FATIR 3R FITTA-STTRA 137877 Tohei1oh- ST f31&TT FATeR, ToATeHeRdT 3R ShiTel-SATeTi 1ferm
I WcETTed Al 2l TRESHT-SATETR €T, Jee-aaTe™, earmas dArm i fesfea gea &
I frefoiat & 21 Tdt % STavah BRI ST o, TR 31 fefsee qaa—
forerfra 2t 31 sare e SfiT Ao 3 offar o g o7 et & wereraT firerd 2

6.2 ATTaat

(%) THAH] G H] STEHA ITAHd!; TSNS 4.0 hT o8 S T Tohfiehl HTEHAT hl SFEH
IqeYdT 2 e, fefvree susmom o forsreft Steft syfrandt gferemat i et & shreor st v 7 fRrameff
Th{1oh-3Teiea fre & dfed @ S 81 77 srawar wed-amfir, sufiare iR s et & o
Ty ¥ ¥ f3@ms ot 2

(@) T187en] o1 378797 TSRSt 4.0 o Tt T o forg frerent =t fefvee w9 @ wem amm arfamt R
fohq e etk 75 deettent, fefSied wiewid 3 siaTsT Ruaor-fafrit & Swam & wfifar 7= &)
&TAT-HTOT ST Ta TTRTETOr o ST & Tehrien 18T T A€ S o ST Ueh ATk et o Tehal gl

() ST Moar SR Haskar: fefea e o Rrenfefai &1 Seo—S& Wi weei, =aer ok e

SR &9 8 6fed SR foedfoa o Srar 81 36@ SeT MowieraT, |rser gear iR Afderar @
T T T 3Sea B 21 AR SR w3 Afen e forenfia T b e, o qefie-smented fivan
Trefelat & S1fereRml o foTw @ o wehdlt 21

(|) Teforeet afehtor. aehiteh-Smaid et =1 ward Tt geafiomm feforeet sfessoor 1 S Rremeff qerfieh,

TR AT TS SR § fefSedt wiewi @ 21 g uTd, o f7e o Jeramy & STet &1 31 81 36 o
1ok AT ST HTEAH S o SIS HTHIISTe SITgsahivl sh 3T 3¢ L dehd! ol
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Ty 2 6 Teriistt 4.0 e & & § shifaerrt afted i ammar et 2, fohg ok stae @t ande fag S

e 36 S AT AT TR ST e givewr § R Sy st qeie-srenia fra
QTSI HHTAT o6 ST STAHTAT b1 TECATISd S T HTEAH o Wbl &

7. ARTAT USHTSAT 4.0 6 forg o=t

TSI 4.0 T ATIfTs = SR Sféqer THHaT 1 wTem M o fe I7 stavess § o derien-steia
TRrear b1 wETCRAT ERIOT o e AR R MY e T S5-3I wwfard WHITaRT i STrawaehd &, St
fefSieet fearse 1 sm whtd g a+t fRrenfole sht @ STerer e o Hehl

7.1 fefea shrgarr o1 foear

GHTCRT ST 4.0 T SRR Ao A T fefed hga=r 81 38 3faria o SR et &=t
4 FeTTh Sete il foraraeta ferstett sl it ferwrard feforeet Suaront st Suetswar gifam s
AT 2| ferenerl ot werferenerl & winé wenet, fefvea da ot amariier fefsea e i ommr &
oA Toh- AT fRTeT st U shi SATqeh ST ST Wt 2| fefSieet seopregarer o1 forea shaet derriteh T,
e GrATiSTeh FHTae i fawm # ueh forfess em )

7.2 T STNT STreha fefes amft

fefsreat fRrer 3 stromeft W e et T 21 st iieTsT Tt i wiewi st
o SHIOT ST WA | Rt % forg ek g B €| 31 T ST el vl § ol fefsea
wr, $-argaqEdes, el e S §etfoea Higger faehfid T STavaeh 2l HIqTI-Sraid fefea
AT 7 FAT T I GGG FAT &, Ak RIETAT 3h! FEHTRIT ST SATcHTraT™ i +ft TGT 2

7.3 Foreres ufvreror aiit gt Fwior

TSTTISA 4.0 hit Therar frerent i fefoea i TemifSrerar qarar w feft st 21 gafere fiverent & for fiae
TG et ST el Rian & fagia i g frere @1 Faa dedie S STl T8, Sfe
fefsreat sifenm =t fesmeR s 30 Torffa =61 e e E =nfey

7.4 ATt ARIERT

FETaRft ATt 4.0 % STt foRereR o fore wreife it wriert v aecadet wHifr & w9 § 3wt 3
fsft & <t qepeiehT faiosra, TaTam &aT ST SETeT Bl ATk et JonTett 3 TS S8 & Ay
Sirgart fefsreat e 1 Toremm ok wd=r ST 1 SR ST T 21 98 weier fefed wewnd forem,
Treren wifreqor, wrfy fmfor sft Ehregarr foram & wemre & TeRdt B, S SO AR STRETte 3T
TG TR % | HeTierd fohaT Sy
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7.5 Sfd-TaT Feaed R T

TSR USATSH 4.0 3 oI Yo Afd-wad seaa ST yrelt frmeft o stfvamd 21 fefsret frem @ weiferq
iforlt o T vg e, AT, ST ORI SR TR b e ST T ST =eu) $6e arer-ae, st
R FrishHT o forarae i Frafia e, qeate o gar @ a5 gifim fmm S e & for aeen-
e fre areqe & @it ot aek o @ 2 A |

T 2 for GaTat USETIST 4.0 Shelel dehrleh! TR T TRUMH i &1 Tehdl, sioeh I8 GRS, WSt 3R
Hifcra exagdt & gu-ag O & gva 2| fefSiea spreaer, freres s, T e ofit wers Hifaat e
& T 1oh-STTeTI TRTedT At TIHTTSTeR AT 3T ATeH ST Fehet 2

8. fifTa uteres

USEIIST 4.0 3R fefSea fearse o wsr 1 haat qeh-iieh! a1 Xifereh THE o ®9 § =, dfces Hifoma iR
IR = o HeM H W1 HATawdd o GHmeRt 3R =mrut e s & fmior 7 Hfifot forfas
wfireRT frrelt

8.1 T farerr Aifa 2020 SR UgFMIAT 4.0

Ty e Aifd 2020 Rt e e i 2167 Hal s AR & SATET AN FA BT T=-AH
Ll 81 TE il qepetish o 3w, fefSieet fRrefor, SAHeTsT wiewid S Tam=r =t e gum 1 5qa qre
At 81 U e Hifq 2020 ¥ fefSiear 3t Afeme fve, Wty stfermy, frerss ufdreror, 3 qehies-
AT Heeh T forie st foa wma 2, i Ugwirtt 4.0 % qet Rrgidt & wher g 81 Aifer s seva et
T AT feiaH, TEHTCHeRdT, TRET-HHTE 3T 3TS{ae TR o e fash b T 8, ST ST 4.0
I AT % STTET 8| T, i W 7 wlewr Fdft & fof qerier 6 are vt arefen ST S Ut T8
T 37T e 8

8.2 fefiteer ammat i giafaa & o sura

fefSrea fearse =i &n fory fom UerTST 4.0 % @& W =21 forg ST wehd| 38 foem & fifad @ @
frfefaa surr sTrawas §—
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\)
‘ v fefrer e g ey g Ao i e &l gevie it Fefreer STz 1 frem
)\

‘ o ot 3 fore v 3 AR Feforeer e

\!
‘Wwaﬁrwﬁa@%ﬁwwéﬁﬁwﬁm
|,
‘ oot w00 R ) Fatie, Casis i, forsesl i ifvpsaas] 3

q
‘ TSR &9 | I 3 o fore, ferpraret 2 -3k feforea Suamo i srarean
74

femr 2. fefSreet wmmar =i gfifara e & s
T ST o Hreaw © feforeet forear ot foaraTiirenm 3 st wreisten S1firehm 3 &0 H Tenfua {3 S wekar 21
8.3 AR =T 37 Siferes Twma
e a1 3ifaw Sew et iRt forehre e, Sfoeh WHTSeh =T ST 99 ST GATEd T 8| dSmst
4.0 af% fefsrea fearse =t s et 2, @ 9 Ao STRTarsT i 3R ggg o gehd! ol safere fifat
T ST S, ST ST, ST, T, Afeem T fesai franft &t fafime sawrshars
FE T T AT 8| RTeTh GHIERM 1 31 Faed THIH TGHT e, Sfedh oo, gaw 3T
GrTSTeh 318 YeT AT B1 39 ded § USHS 4.0 ! arqTistes REd o SUeUr o &9 | 2@T STHT =11,
7 o ShaeT qee1oh! FaT=IR o &9 H|
Hfiferra 3fe & T @ T Temisht 4.0 ik fefea forem aft awat & wohdt @ ST 97 w9Tar, THEYH 3R
qrIferes = & et @ Fefma 8wt e Hifw 2020 3@ fown & v vy STER Yo R 2, fohq
s gl T & fore i formoett, wememt o6t =mea forawor o St Tt o awmaeft gfeenior
e 21
9. fremy
IT ST T HAAT & Toh USTISH 4.0 THRIA Redr el & foIe Smes SwremTe oo 311 8l H6m
gfgm, fefseat wiewtd, affn tnfafeaa st Safwrea siferm & Famemt 3 Rt & sifre
i, st 3T fRreeff-faa s it gwar fomfad it 21 TSTIS 4.0 7 Fa FH ok IS % FRIRT B
Seerd! 8, afcer et st et i, Tre-auTae 3t TS SR & fore of Jam e R
79 gfE & I frear ot 21ff wiet oy wmrforeR o anifelen STravershdatl O S 1 Uk eTh HIEA o Hehd! 2l
Ao, 36 3Te | I8 +ff T0% Bar 2 T TSmiSht 4.0 i STamTett o Tre-arer 3eehl Feweut dimnd of &)
Th{1oh-SATETIG fTeT 3T Therdt 36 ata W it st & fo fefStea damemt it Sucrsean, fefea wmemar
3 TurereTaut ameEft Tt vt @ wae w8 age o @ & ar ) fefea fearge = 9w waw, s
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AT TR % W W B AR h-SATITd e s yreRiierr R ®9 § @ifia s 2 afe =

SFEHTATST sh G L T2 T, T cohlieh FRTETT ohT TS S o6 SIS ATHTIST SITEshUoT shi e S Hehell
Bl

31 g freehe foeheran @ for fefsreat fearse st wre form aerfieft frem ot wperar et ofit steigfora wih
FAT THATh! TR, ST IHIH AT AT oo e & wHwrar GRfE T8 el 36 g
fefSteat ghregarr =1 au faar, frerent it ferertfelat s ermar fmfor, i v smmenfq amaft oK
gy fefied wiewt™ sifar 8 9u ©9 9, AmTieres SHTar S e =1 & & i 6 L o g 6
FETAT qeheTehT GISERIOT 3T STTETARAT 8| TSTIISIT 4.0 T AT FTHTISE =T, HHIARM R AR Tl o
1 ST ST, aF I8 37841 ont axrfeherdor it |1 ST Hehd] B AT, Tg SNRGH oHT T foh derien-
arenfed fivegr wwTS 7 foremT STEETHATST S R ok I 3w ST TR 3 3| SEfcTT, USTIS 4.0
wferser Seeht AT, FTaT 37 At dagetierdr ot fft s 2]

e "I@e 39 e TRANSHT H! 979 T 8 TRA QIS 1699 SFHE™ IRYG (ICSSR), 7% aeett, R
Y& ford 1 GETeraT 3R ST 3 forq gaergeles e 81"
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R
36 e T T Ievd NG H g frersk e & weife Aifaat oit 3o e SR & i & sfm &
TEETHHT ST SHRT FersJooT AT 31 0 91T ok ohs | 3 W41 2 To T sharet =8 fiferait shr Fermifor fersrr fameash famear <hr
Tl FHTATSY ST THTET L TehdT 8| |1 &, I8 e I8 off St @ foh et ueh g9rh (2014-2024) % fforma
et  forsr fRrereh fRvefm =t ToreT 9T R ST STt ) Sefae 3 SHavld TuieHsh gEehon STaATd g fawe
TRreger faren @ wweifera ifarra Earersi, fdtel o G aaei o1 forsdwoT fora e arer &, fagm Rrerss Rram &
TS UTEHHH FI STRTE0T et 2l wefterr <ht 75| 36 fomIy &0 & Rreqor e ST Frefiwien St fars geehi i
wISETt 3T SRkl T W SHERT T 3 % forg Sr-1R1erhi ST ek Sfrerent 7 @efreshc T mm
3TEI | AT AT o TR T 2020 SR 317 AT QAT o6 T IG5k TACaT, SIRT TR 3hT HIhishiT
I glReqor sht SFeTfer o seedrel fohu 1T, e o fRrerer faream o qervid wifersh gigenror sht et g3| SAferehier
TRrereh STeqor shRishHT o STRTETeAl oAt STHersT=1 Twe ferehitd i, el shl SeeTarell sl Te=TH, S forsrr forwr
¥ T IRt ol AW % AT 31EER el fiiedd (NCFTE, 2009)| Fifaat i st foraremm & e i @
forgm Reren Rrear <t Turem Bt wAfira o T R ARy H A A 31 foR el fors fverent o fmtor o forg
et T AT TR U TATH T2 &) $6eh |81 e J1fafeh 3EehivT STO-THT, et e 37 JrwiwiEr |
EA 1 ST 8| At o wobet R o foTg TfRrerr shrishwl # srgver-ateiea fefor, feidqaefier s,
T forar-forfre Tt ot ok H W1 20, dTien for fRveten fRvaf ameer & Tqurarmqe 7R STeft o1 9l

e v1eg; Tor fRveren e, Sam q& Rreren frenr, fRversh qoreran, it e wraashv, Rreqorers|

1. gg9f

St Ak afesre T Torerut e vt foret +ff Treg <t s T Srem i wET ST 21 foriy w9 & fome
3191 & &t H, STET ISt © SIqeAdt AR STHERTIET, et Te geRIvT it STTavaehar erdl 2, Jal fom frere-
fRTeTehi st ifHeRT ST HEqul &1 STt &) Wi H o Rrersh et sht 7urer shi et feide wep isft Ufcreriaen
SIfsRaT o feeeT T8 21 W St Ue awren H (FoIweRt 2014 3 918 39 & § T T 3R AifrTa seaar e
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1T, foenT Ser o fagr f3metent sh qam At 2aferer Sterfl, saraEnfies 3T Famemoes s e fRve Afif

2020 +ff T8 & % et i (i St © 38 6 H T8 30y ¥ I8 @ foh adar Aifera g o et ued
 Fod WA S ATeATie Tl o T fRveren et st qorare & Teishiors U i Halifed 9 @ o
fersrr ferer-uf¥reres o feror & Ssnfaes gfeshior 3t STTeiramTeHe G <Rl sIgTaT 3d & (VA TR, 2020)
3R T A forg fnerer wf¥rersh e gfEenion, TR 3R T fid T semar 3 § Here BT 2
g ST forai & @ forsrer fvear o vt o Tt fRvem ifer 2020 gr sreafere fereh fRvear g o i st
HUTCATEHTCH ST 4T ST A ST=IT0T T fof & o 39k ST sif¥fera forgrr fverent <t Sy & syt wrfarat
I o 23 d g1 W R 2

36 5hH ST S[R3 1 THE o foTq g o1t e STt et ot Saferepm tfrfrmm, 2009 (3ARETE W) it 371 T
BN 38 STTAFRA = 6 & 14 o ok AT 3T o sl a1 FTeeh 3T 1Famd five a1 stferepm foam, ofi soeh wmar &t
7 +ff T fopam e fop wporamTut fRven ket wfrfara fRrarent o Hream & € wwa € (TP Tae, 2009)| Tl ARES
srerfiren e ook whfira o, wq so ek e, forwer ftrare! @1 iwrar S go-gar gfremor i o &
et et s fore s feam)

et Om i H g e R afts (CHEETS) 2009 7 "Rareh e o forg et ara et s (TR,
2009) ST il 30 31879 T heret W13 Y@ aTeT e, Sfceh Tk foemafier, fidasfiar, 3t aael-gadt uget &
w9 4 2@ | fowy &9 @ fage frerent 3 fow a8 seedy 7 mn fo6 3 siwmensh f3reron, stamoteres st 3t
Aefeen gfesh1oT <Rt forerfira s & Tem & (T, 2009) |

TR 36 TU@T % arasig, 331 # it 3t et Tporem aret fRverss wf¥reqor deemit 6t oG o1 71 39 W A
TRAT %1 3Ed §U 2012 H TR A TRy Jut il 3 7T foran| 3@ |t i {die (2012) 78 w9 foma fh
ATRrehaT fRrereh fRTeT SET shelet SFHTOT 0ol o affed o 11T &, o fererar ot wmrer, wepet Seifng o fRreror sirer o6t
TUrera T o T 21 e T 7 e fea i T fre o frafrmes woneh & Srer S o fv-smenfa
Tehihd TTeasHA TR fohe SiTd — St forgm S farfime foatt 3 fore ferery & & wmeifirer o

T SATAEATSAT SR AT 6 T2Td THETS 4 2014 H Teh AT Tr@g=raicHe g Seqd fora, fSem a1 affa B.Ed.
FRisHY ! ITHS foram T Ig T f3rerent skl fower faagrar o drer-aner f3reqor sieret 9em &+ & foi e
1S oft| ferarrr fRverent 3 fore s wrazrsen & TR, st i, ST T S (et S faigeit ST
T (TEI, 2014) |
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T TRl I AT 3T § HATfed d g W e Aifer 2020 sgforrer s www e w gy a7 4t 2,

forerey Sar-uet fRversh f¥vear & camoeh YR oAt STTavareRaT Sea=T Bt 81 AT 3 qod ST S ST e §
H T 2 freen fRverr srdsrmt 1 TorerTqt Shetra, o shrisHT <t atafer § afted o areashn i grte it
31 Ty fiver ifr 2020 %1 @ 32T T7 o1 foR 2030 T @t Rveres et IR v ThIFT wRAET (STEAS )
¥ 2 qar ol ST foriy &9 9 foq fRremen o fore ag shdeen fomar ot wrewrs, Rreqor wgfert <t farferean, 3
AT H FATaR %! ST ol TAgT 2020 I8 €7 fopa o Rrerh o191 Gem-saran e, sfcsh die %1 a1 &
I BT — ST WY, ST-IN0T S TN o WTeAd § el § A3Tieh <a-T ferehferd il (Wd T, 2020, p. 15-
17) | 36t SR, TEtels o 2021 # "Rrareh e wemi o fog fewn-fcer oft S foru, o qearienT st
STIRTE SOTTeT, HehTar 2Terel, SR et STarterT & Are w7 &9 & feffa forg 1) 3 feem-fde fagm Rrees
Fiveqn <t TqorereT Bt AT A % Ievd @ TR fopg g )

qRiRTE § 2o | H T o 1 T ST, ITgaskHi H T UNEHT TR 3k SHTET T JeTcHe T2 qur ST ST &ehal
21 38 29 o ST TSR AT S I TTa hi Tk wwet et &, S Aifara g 3 3o samasties
THTET T e i H HE o IS U a¥Te (2014-2024) § WG § freren frem & & o @i dar @
TRverer Tt < &= ¥ SIgd & SEeTTa o i et € S 2014 | et ot TS T oY o1 ST o oifeh THeers farferem
2014 % T 39 aI I FRIsHH § qodiet foRaT TRT aTfeh ATt f¥eqehi i 31ferer ok Hf¥reror faa S weh 3R a7
Tl W fRTeTT STTRRTH ST T SE diioh & T Hoh BTt (oh SactTdl o STaSIS (oIT-TRT&T0 hl T hl Fat
TE T IISIHA § I i foram T S1fereha off Ue ahicisil 3 Tashy ol §eqT H & Seamg fora srafer gaeht
SHTSRITEAAT 1 G i o TG Gr st SATargshar 2l

3 aft Hiferra ent 3R St gart & arase, S ER W o At S gg § S o SrimmeTereT
T, SR1eTeh shT STEHT IUTSHAT, TIGASHH oh hri-erd eHdrel § e, HI qedioh sht qraiee fafer fasre
& G Torr fRrersh fRvafm & Fare Al TSITSe1 81 o STe[E 36 HEATTd §9 8 GHelT 6 e qre )

T Y T I T IBI W 2014 | 2024 Tk hT & AR, HERT ST ST=0Td Sdrest shl ST -1
GHYETT AT €, TTTF IS AT ST Heoh ok $7 ATl =TI Rreaeh sht 9ai-&aT [R1eT 3hi T[OTerT ol fordt &€ e JfTer
foram 1 T STeera 7 Shaer Aot 3 TTE BT Sie, sfeeh I STt sl ot ISR o S Aifq 3t aEr %
EIEEIS
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2. Tpelt Tt o formm fre: Afamra yama

I ¥ T fareres frem ot oot T X g AiforTa sme fop e € formeht Sevr 7 shaet forsar &Y STeRrt
T Sifch ATk gfSehIvT, SERTIcRe: wae, 37t arfoes Heef o wft waeeficrar forefid T Ta1 81 iawt ST
(1964-66) 7 T fRreter i ket ST o AT e, Sfeeh Ao, STre 371 2 TS ol &waT i IR et
STCAT S| STRRT o G fea {o6 forqer fveren fveqr & forwy <6t e, srivmmrenen shmef 31 syl wyearieh wmifire
fora ST =nfew, 3 uf3reror Srfshut 1 1 & HH 20% HHT SATERTERAT T TR BHT SRy (WA 9T,
1966)|

TS f3TeTsh STTNT (1983-85), TS SISTUTEAT SR 3 19 & ST ST ®, 3 9% s fora for fermmeteft sfiam
TR | ST 3R ST AT Rrerer Fmior 6t weh wmerfiren trerwaeha 21 ST 3 S fea for freren
SITRTeTOT ITshE i UET ST ST, e i % fRversh wepat o amToen, wiehfos ST efin ardfaears
Y o T = vkl T frerent 3 weed & o1t 3 =g iy &9 & waifera foram 6 5% fowar 8 edt oidfe &
HT-HT STk GBI S GIST 2l Sl & Ieh BT <TTET| ST 7€ o7 ST AT feh fors Rrefehi ot sheret
TSI ST J o ATt o &9 H 7Y, Seah oMo Al forehieid il el ATiaxieh o &9 § FIRIerd foha
ST =Tfe) 36 R H, 1986 st g fRre i 7 ek it s At & e fage e
SITRTEOT o T ol TR AT 3R I WA foh FT Rrereh ol ST, Torsgor 71T S SHTE ol &7t § I
T <L (TR T, 1986)!

1990 & Trfd fHfa 3 g T fora fop Tamfierd foarsr fRversh shi stgvelt Rrerent o free 7 wah wefer wefn
ST § TTSRAT <A1, TS 58 AT GHEATl 1 FHTIH €1g b (WG SR, 1990)| I8 FRmaTet afd
(1993) 7 ST <hl Toh SITehRI-Shsd wed f3rer 3 form =ht siferet s foam 81 gafere o St @ fop fameres forgman
T TGTAT & SR T AT GIEeRI0T & Ik B (A TIHI, 1993 )| FEERT R 2005 T TSR Tzt T
(TTETTE 2005) = FRrereh ol “Feiameiict sTvamaerdl” & &9 § [Tl , S ST o AFHal I I TBVH T STFT
Tk 3¢ JANTICHR &9 § e o foTe I T § (TTETRe, 2005)1 3 gienior foagm e frenm 1 gm-
Hisd I def-vaesiict sHTT 21 TS UTeg=rat ERET 2005 o TTe HEi-aa o I T TIEEARE F a9
2006 # forf¥=1 ferereii ot wierer wee oht a1 wehTir il 57 "o fRvei o whiehd T ol Reerfa-wer 4 =78 tiferd
Tomam T fop o ek wikreor e o forvy-fererogran, fFefareficrar o e & yaft 1 K st 21 3|
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1T, fSreten =t freatoiat o Sfaen gfyehior fenfar ot ura & o 7 €t freqor-ugfertt & sufara faforerar o

T (TTHIS3TRET , 2006)|
Trerer e o fore Tsdier aremr=at wo@n (TR, 2009) 3 e S vifirert i et wrea-amft s F
I % T F T @, Sfek 38 T iauiier , qrTie-aihaes 9 ¥ gaaeii, 3 Fa=nt e & w9
e foram &, ST Sier fEehivr SToAT o Ter & Qe Sehfeaeh 3T T qoaieh [t 1 ST o wehl 59
FRET # o frerer 1 Tk W Merehdt 31 qrTiee aiEdent 9eR (TS SR Giere = ) JHT TR R, S
forgr freror it Sheret ST T, Sifoeh TUTS @ TaTe T ATEAT ST 2]
gt fRrear ifr 2020 6 @ ht I TG g T R8T shi STgverst==, WiSoteh S ToATcHe S W & adlt
{1 7 e ariufies s vEfd ol AR AT G, GHEIT-HHTHT 37T TR ohl STefiehdr St 2
Faw 31 forr gfEentor T fort shY ara e THTSTY bl TuTH T THw AT Y a7 <l T8 € (YT |, 2020)
| 58 fifer © 7€ T I © oh BT shi sheret T UG warie e, sifeeh 37 forg Sfid o foTg dam s @)
7 feTet FATeaaT T e 2023 7 +ft 31 g3 8 36w off form Rvear at Sehnt & qe Hifd T o ST ST
grenToT, ST 7R SATARTI HIvTet fohied i T ot [T T 8| S S I, STaaie i, TReheaHT s,
SRINT S 3T 22T forswor o mrear & drfeheh el ol SieaTtea foram T 21 foqm =t |omer & Sie o e § s
T TATER 3T G133 GHTH o forw Iieq fomam mam R, @ o 58 Sfiam a1 31fr=r 3 o o) 599 o1 oft et
o7 2 fop forsm f3eren o1 fSIgmT =nt SUT T, SATeTreTeHeh Gl bt sigTa & oTeT, 3T T o Aread & Hie
T ST & JATCAT BT ATRT (TTEGSTET , 2023, 9. 39-42) |
etifer, 3 fiferre ittt & Seste, SaRTie: Tt W %3 Ittt o+ g8 8-
o el # yrufis: sarea-SraTid fRreror s1er +ff B1ell &, Seifer et srgwest=r it fafafer-smenti
TRreqor AT ieTied ! €
o  AfereeT fRvareh kTeroT Heer saTareTRich fomhre 37R SeivTT S SaTarRTiEs dcal i TTe G & TN
H 3% | 2
o former TR TN AT AR et e qremshd # wfaey & aftetad 6 2, e 9 & yare §
ST ST 2
forgrr fiveer fivenr & worer gam & forg Ao fawreert sie st Srmaem % e Aivg @8 # oe 6
AT | §h T haret TTSHHA THEdH1 ol &l e, ek SATeraTie greenior, frerer fkrafor i orerr, 3R
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ferererer e feraforener & s et wednT it oft sTavaeRar 21 I waTe s firerss e w6 siftren wwfies,

TS SR A3 a1 Wl o

ST = U W GO B ST el & WRa 7 fagr f31a7e 17 @ 5 Hifaat SR 373 sAaaiih fohar=e
3 off<l T9T IR HISG 8, 578eh HROT AHa7Td GUR 37d1era TR &1 < °1 3o 118707 378 3R FHIATE] Sd Fersd
dcdl 1 IUeH JIR13T 1 Te Toreird 3R STeIor—= GHg % feiehre 4 el STt T&] &l 7 VIIel 5 3 1 Hid
7R 36 T fR1a7er 31877 o1 0T | 9 91t Y477 1 9garct el 3l

T I AT % [o70 7 o a1 Afecd ohl Geleft b1 718 | 31T (2014) 379 < # fRreren e ot adam weem
AT ST THtET et & STR I8 ISR Lt § foh 11T o TRreen fRrem shmefohm Ueh shweiR s iieTere g
T STUTNG 8| T & g Teh ST & I L AT & T 37 FRIHAT bl ASHT ST T T o B, THid 37T
formfor <t Tiefi wwer ot AeRsieTST TRt T 2, o et Rrarent o difger e § e ST} 81 9 1 U R
T forser ST et o sffer 1 STerTIa ©, S UTaashH ol WieT § & STafied 81 36 ST o HRUT f¥1eTeh ST
TSI TR AT R 8T ST & TR Forrer-areq) bl TewTs | STt SEehT SATATHTcHe FHE forehed el e a1l
30 STfafie, T § et i e o ofter o s o ot e W o w7 fafe forer i 2, st Sifes 79
e SaeTieRdT # HfHd T8 ST & ST hafl-he o ATEdicsh TaWl o J6ehT sh1s Sfaid Gefel Fei o TaT| g 36
ST TR SR <l @ Toh fReres fRveft shrlshi st vt SHmTaTees SATER 0 AT T i STTawaehd & i o
Tef} f3TeTeRT ST et dehrieh! G&TaT T, Sifceh BTN €9 & STReeh, feia-3iiet 3T saTeeTiesh €9 & e {3181
ST Heh| I8 i 1R18Teh FR18TT § 91, RAEia ST 37vame o sfter o Geid oh qAEHTe shi HiTT el & 371 39 fowm o
TEUS § e o fTU Ueh HeTeh SATel=MTcHeh S&qaid e shidT 8 (ST, 2014)]

T Favl o, W 7 Rrersh fRrem & St At shaet I SR arefosh Sl o AT9R W Wi T8t s, S a8
& Totfereh sre, TeaTstt 37 Aiferra qamat & «ff e & wfer war @ (3, 2019)) 7= Hef forsiy w9 & fogm
TRverer fRrer o 3R +ff STEfiTEn &1 ST 2, Fifer GaTT A THTERTAT qel qoh |Ha Teil, ST ok R1eTeh i e
TTGASHH AN St AT (IR Shriehd AT el STl st Tal ST fof T (2012) 3 30Tt foram 2, Rrersh ot atramst
3T I U VfHrehT T qTg=at SuET § TiRaT | wifirer fore form foredt oft Sftrer gom i wherar o1l w®
STt 2

3Ts T 8 fireger wirerent ot So-forerent i feafa & wderr @ stmenfid ok foid. e oits d=d, AR i
e Tehe B sfear RUiE 2023, (Het ST Talierd 39 SR USeheH, 2023) 36 feurf i T T aefit seqa
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AT 8, ISTaH 3118 T=at o fRreren-Rershi S ST-Rierehi o et SR eemrq afeerfa s fersgwor fepa o

1 Fraé & 7% e ST b Rvereh- e St § Sfedt TR, SRS 37 qeqehTerd gfoenett 6t s,
TR 3 AT Breseh o ITHTE, T TISAHH o FR1a07 7 Ty waxdt i forfererar o wffira wmmrer St hfie
eIt HiT 81 3 ot 1 sharer fRvereh-fRvet ot Toram sht srfor st 2, aifosh wreft forgr fveent ot et
AT STR TSR &HAT T W ST Rt 8l
T TG et T ook HHa Tei 21 afeor Tk o Stfrenisr it & fRveren- et somreft wemert b Y, steafien
Trermer 3 ariufien sareaT- it vt o STl &, ST anei e shi srerer o aredt Ao # foada & (
=, 2024, 9. 3)| 6 I, &1 ST & a¢ Rreren e bt it uh-qat @ (81 g € 311 5ok wHTe
o for Share i s warte T, sifesh TerTereh o, firereh i @fsha arier, 37 wora-aies o wewf
T TTE TEhIHUUT ST §
3. 7T g 9y
®  SIH ATRTA Biel 3T =t AR TR ATEAfih Tl Ot forsT Rrerer fReT shi TOremT ot T 3T 7T 27
o o fRrearehi oht art whi fRversh fRvenr o 7w Frfsem forer worm & wafifrd e &2
4. 9Ter IEA
oft.ue. ufRrerat il gfkrerehi <t Sfdforaetl o SATER W I8 WHgT foh savareTiien fRveror sht areaforen feafd @ @
HIT foFd TR 8 Siec ST ST EehaT 2
® T I HTAT bt feiTTer T T FerirT fmereh f3vear # o Weeireneh A ATger=RIt AT Ferr foh e
&l
o g fasguor & fop off.ug. urgashn § SaRiive faegor, SRS s o wfifafer smenfea freor @
[ERREKEASIURERIRIRIN

® 3T TR TR ATEATH TR O T fRreren et srishHt ohl TorerT H g€ qiEHl i forfed T R
ST g woT T

o fagm fhrerent it Meaforer TR T AT H AT AT bl ST, Fergroart Ff¥reqor Y fska
ey |

o Ig Tz foh foaq frerent it samerTies SR Sgifares woer i1 A St freren fiveq iy fohg yahR
TUTI T &7

210



Omniscient
(An International Multidisciplinary Peer Reviewed Journal)
Vol 3 Issue 3 July-Sept 2025 EISSN: 2583-7575

5. yher agfa

39 3§ TOTTenen giventvT SToeT T €, foed fifera g, wresat ik fam et fver serismnt o e
TEUE § frsgwor foRa ST weh) Siver 3 SRl b1 T R 3 fore i fasdeor, wreerat fsduor 3w aafreh
AT foRam T R

fiferTa fersdwor & Siarta 2005 % e & T Afcra st s steza foram wam, e T weeEt s
2005, T firear AT 2020 M T dr=at TRE@T 2023 T E) 37 AT H1 LTI F IS THI HT
st foma T fo6 for fveren e & wisifer o strend s o T ¥ ST ST SR Sraera e & 3 fysdwor
STt & fop o Rveren fRvem & 72 iforra frdett, wment i tiwmett i wepla @ 82 36k @re & g off war
=T & 796 2005 & 2023 T famm Rreres e # ifra ww o T saae gu) 39 % | faf frafommert 4
7 for fiverer fvear smeishait 6 OTaAsRHT T STeAE fohem T SR fiveres ifiveror & wrRNfieR s, SRR
fRreor 37 TTefeh qeRieRT ok TrETAINT h qEE A S ot foReT T |

T H ST e ST €T o foTq STI- RTafent ST fRrereh TiRTafehi & HTaTeh i [T 7T fR1eTeh RI& shrishAi § STEaia
21 STA-ReTehi & GeATcR fefT TTT| $7 HIEATCohTI o1 IE T€ GHET 2T fehs UTGSHA HAIT STR1ET0T ohl 70Tl fefeAt
TVTET 2 ST TR TIRTE0T (2RI, Thel-STea, FRI&Tor 3Tvame) fehcT STt TeT2 $6eh | & =N fR1afeh
wf¥Terent & forea TmeaTesh T fofarm T Tfeh 21g ST ST ek T3k forqmr fireres faver & Hiforra srgema o shmor fareqor
Tferit & I gitard g E?

6. vTTer ot

6.1 Torerer firer 3 foru rediar uTgerat wovwaT # aeeTTa 3R farmm foreres widreror:

ferfirer el 3 et st aiEsmT-smef si qameeft firaor vefoat v s fear, a2t orefmsers 3 Rrerh
fTEAvT B STk fohTE, SATAETG: T¥Tefur SR ST o wreaw § |k S T fewm § e foRem 9
TS+ A€ GHTER FT T AT ForaT fof Formr fRrereh 1 sharer forsmy ot et Tt T, sifoeh srwTelt Rveor vl
I AT giEehior & Wt Ik €l

TRA TR SR TG ey afteg TEdis = 2014 H & T qTaashn # o aaaa oy, e Siawa st Te areasnn
1 Teh Y § SR &I Y Rl TohAT TTIT $6ek alTq T 1T =ifer 2020 o 2 36 4 AT Thishd i H aIat T
AT BRI ST Ievd fRrereh wf¥tarr st Sifren saTaeh, SATeRTe: SR TUIERITUT SFMT o W I 6 | T8
gfifare 7 2 St it fergm fiverent bt T srenfia fvegor st g wrfere & SmoT (aftf@ng 1) |
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2014 ¥ gt SUS UIGHsHH H Thel SR 40 fa o foaw 2reft off ifeht 2014 G o a11e 7 fRershi o forg 20

HHTE T ST (e o foam e gereh e g fRvear <fifer 2020 H fRveen wfkveor § stqvracsh e, weean
ATeTee fRveqor 3T isige SATenfe fnegor 6t Siver 371 whetl § weh o oY Sielt SefRTg STfam i ¢ aifen freen
redtoss aRtRerfaa # fRreror sierer foehfea o aoh| ot wTelt fRTersh shafl Seie, Te ATSHT odlish dohriish ol
FRATorh STATEROT § €@ Heh| WX 918 ASHTAT T 0T T qlieh 8 BT Tl THers fafame 2014 7 & T
TTSHSRH H AT, SXRITE, fRrer it STsiemTer AR qedish dgfaat St forr sitg S7i fRref # o= d= ue
SRt o JURANT ohT TTGASHH 1 T ST X I8 GHE eI 1 shl b1 T RTeT H 1 ST 82 U8t el
forfiaa i iRaer wie o SR fa ST o7 2014 3 1€ 8 9ad, G, THIHe ST1ohe, o Tel 3R ISae
&7k i it RIeT foart Tl TElE 2014 o TR H UI3ASHA hi 36 YRR forehiia fora for fR1ereh sharet o
farsrosy € =2t aifoh wvrelt wliwes oft o (e 2) |

6.2 .08, UTGAHT § TG SHATEANT IR

T TR fife 2020 37 1= el Ui o ded o.ue. wTgash | 3 SHeeTd qiEdd fohy T wife i
+ft fRrerer fretor wieerTT 8 ToremTut fRver 3 3 forw el e st Aifer shreriare A strarveeRdT o g 2
3Gk ST, forgr fRrereht oh Grerehelt o o fomelt oft forem Weme ohreishy oY whetam wwar e ) Af frere we
TR I T et 20, @t o forelt oft serm o Qiferer Farem st o | s e feamd gt fame Ree-
sifreror i ryfe e e it SR % FTET ST AFEE 21 e g Rrewss T et qreus H
qrft H ga1 B, sfean ARTe IEeIor & Wie, S i ST @ISt fRreqor § gar gi, avlt fosm Rrem 1 sraeft
I B TR BT Tor bt T i, Fsmremot 31 amioes &9 & Srefies o & &9 4 <@ ge|

6.3 Torsrmr foreres forer o fore weamTenss aftad=

2014 § 2024 o sft=r frerer e o o3 Fremeh S aTgar=rai-SATaid seerd fohu e, wfert 3 qed &9 & HerTesh
TR fRrersh faer =t e fereh TorarT H GeR Ok Feeaot ST ST g3 81 Trg=rl shi ST et fors fve
HTEY BT oh AT TR 1T, A feht fRereh Sfveror Seerr i ToreT, saareTie TiRTefor sht shufl, 3 it Jomedt
1 ST 6 RO A G A T STt Hel

forqrr fRreren firem & gom g s.we. A1 Uk o it SiTe & o o fo T, T <t Sgiferh ST sTaRTieh I
T o1 T8 TR Rrerent b gerar 7R Rreror v 7 afg &1 Tl
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o Y 7 forqr fRvear o qreifen STrewi, urgerEStT fAmior, fasm fRrerr o 32wt SR UTaHshe e W e faam

AT 4 STATAT, Ioa AT THeh I ATeafHer TR o fTQ Stie-STeTiid Rreror, §aen ST S aiErsHT it
IS 2T SITToeT foha 12| SRIRTIcHeR it oht it 36 =T § |fenfera foha ma, foresr fivereh fomr feveqor  sreem
I SO TEhIOT T ST % fere Sfa &)

Teeftar o # ATTRTIER et ol HSTe[d i O ST shisd [T T $EH RTaTehT ohi TTashH AT AR i, ST
T Tl ST e, FRreqor Semert bt 3ford &9 & TAR] A, ST ST AR ohi Siewted s 1 wfkreo fea
TAT| 2 =0T FR1eTehi i forferer fRvafor gfehion, St st=r-araia fRreror, sttt Rremor sk gwean-senfid Rrer,
T ST % ToTe I s 21 grefen, ifer & sferd Qe s S o § o1 off 8 gt ot g2

6.4 T RreroreTrer & ArgasHA it THIHT TR W AN HAT

SULIeh HCETCHh eI o STa(e, ST St qt areafereh <ot st g3 &, St fon 21 Rrereh wftregett & 3ot @
TIE BT 21 frs3uor & vaT 9ar 18 STt 3 uraashy i Sgifoeh ®9 | AT Shisd T, Selfeh 3 Ffawrfiat 3
38 Ogifoe ST et At givdt & wqferd el 3 et & Srerfis: Bl S gue i e 6
T, ot Wit sh Sfcfshamd qer: fRretor forfrit we oTa ATSTT o’ ohisd Te| Jeai shi wedT bl Efd Hea
o siferenTfirert 3 wefterm foram ura st H it smentea fvaror iy syfirerr o firer Rl & war = foR 15wt
7 farfr mifcforfiret =it wftfor fom, sfer 6 = wfifir am g stfafees wifafer 7 Siree 1 s s, foress ot
Toreor agferat i foriea 1 woka firerar 21

SRANTRITAT 1 &g et ST 2l Sucreerdt st Sirer # 13 ST = e 3w fa, forsr sararetican fRafor <t
IYET T TE| TTAT, 8 ARt F a1 Aremret & Wit staftr aq swTeer Attt aftwferd w swge
1 Bl o g & war wan ok sftue. ftrer § wpw ww @ Sifaer sweHe fiw T afEsE- s
FETEHE Efid w9 § HISE 9, S SR sersHe T 1, e e wfter § smewtien sve sen
T ST T iohd il 2| ez A o Yer-smertie fRrefor shi SuerstdT =[TaH TS TS| SAfershiar Sfnerst b
A H a1 T ol TR T o, Safeh 5 ohi Efd STer ST gu) feheda: freren wfivegor § st o
AT TR18907 T SATereh AT st sh STTarvarsha &, Ford ey sAefer fRveaor qepefient T STl SRinT
T Heh|
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6.5 UTEAHH <hY HE1aaT ST fSRaT=aras

= frereh witrerent & fireror wgfrlt ST e STl 3 o & S o forg = o g, ek wftomrerey fafie
gfehTor A 3TTY) weh Sl s i 3 oft T w6 e defaed fue oii vamnfEed Ay
SR fofalT, Steifeh @l Sfamit 3 srara shi 3&i for fareqo o ferq, qrufter Afeishies: #ere shi STum U
3 STt = ST T IR Titerre-SATeTie fRrefor 1 srerfienan € g6k SAffi, T wiavwtt = o Rremor
1 e TTelT S o foTg i dremitsty, e, wfteem, e, e-smmeTid e St wer 2fefT Sl et
ettt +ft ST fopem) wfcrenfidt & s wffsramatt % STrem o e ww g 2 R 71 % a7 fReor agfoR
7 fefSreet damemT 37t SATeTs fR1a7or o START | 3fs 3 21 Teifes, fRrerent o wiRreror 37 et Rreqor # 34 Far=mi
1 ot & & TR 37 o @i 2

< sforwfire = w1 i fora for formy Rrerent shi 7S fReaor wgfrtt =t wivreror <t fo=m < < @, fofg =1 wfreror
SR gIEshIvr | qaty T & fogm freror it gumasficrar sem & faw sy gfte, feftea damemt i
SUASEAT S FRTeehT 1 AR H SaciTel ST 2

wivey foreepnit o ST, fefSreet womert st fieree @ % swivr & afig 52 2, fer artufeer feraror snft oft areft 21
forgm freent o forg smegforen fRvegor forfertt st TommT <HYCO o1 5311 2, Teura: wemem ot st 3T wikregor Y
SATATHAT o HIOT RO H Fehi1ehl ThHIHTUT Hl TS ST & AT G TR HCETeH TREd ST

7. Treemd

Y % Y 78 qwTid 8 foh qaar oS, qrgesk st oft T Bgifa® JH R Fiad 8, S e a7
1 siftreey wfira at g3 81 ST e Tafaf-smeTia Rierr F S §, fhg SATRITET H, SR
STETETHE, Ta-STEMRA 18707, fagg A, ¥e i@ 7R A1 8 Ha1G S8 STaer =Fad 8] 3o9ed 2 H GerTeash
fa=3wr & T% 2 13 2014 8 78 %1 T 9 o1.TS. WIS S7afe], fawerawy SR e STd & arHel §
A o1, Torera 0T 16701 HI9TeA SR O] H STA14T foohre 781 &1 9al <11 2014 % a7e AR {37 qIg3end =
37ae, faereaeq %1 TeXTs, Ggiiash-ATagINe Gqcr, TereaTiid Se-131d, STEf 17T faferl, Hafcra qeaiah asi
feforee GaTerHl o AT 9 1167 <e7dl SR hell Jeer 4 GEIR bl GHIaTE 93|

gIcTIeh, 39 AATTd SR GC=TcH LRI %1 JHTE STHIH &R R 19 &9 ¥ [e@TE 781 adl, i1 o= 1 gltaal
&I TR Gahd AT 81 TR A Ta57T 1187 11671 & Getferd e GETR, Tawivart 20142024 % 7 H, Qo TR T81
HTEATCH 3R THer GIEHIT | T HTG Teqd Fd &, qe] gadl AR 57 eI Toral=ra H TR FHaar
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