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About Gurukul Mahila Mahavidyalaya

Gurukul Mahila Mahavidyalaya is founded by the late Dr. Arun Kumar Sen in 2001 with the
foresight and modern vision of starting a girls’ college with computer education. It is affiliated
with Pt. Ravishankar Shukla University, Raipur and recognized under section 2(f) and 12(b) of UGC.
The college is accredited with ‘B+’ grade with 2.68 CGPA by NAAC in the year 2022. The institute is
catering to the needs of girls belonging to disadvantaged and deprived sections of both rural and
urban areas in and around Raipur. Mahavidyalaya is located in the heart of the capital city of
Chhattisgarh state. It is spread over 2 acres with red brick buildings amidst sprawling lawns and
trees.

The institute has been aware of its responsibilities towards society. The institute has a unit of NSS
with 100 volunteers performing social awareness activities around the year. The institute is
providing education in science with Biology, Maths, Computer, Commerce, and professional
courses, BCA up to graduation level, and post-graduation in Commerce. A huge open-air stage
‘Arun Manch’ is a resource for organizing cultural activities. The institute has well-equipped
computer labs with required licensed software and LAN connectivity. Arun Kumar Sen Smriti
Granthalaya is a reflection of modern approaches for a library with adequate books in hard copy
and OPAC, SOUL, as digital facility.

The institute has 2 auditoriums with seating capacities of 300 and 800 students respectively. The
university has implemented the National Education Policy in higher education institutions from
the session 2024-25. In this context, teaching is also being done in the college under the National
Education Policy. As we are passionate for the holistic development of students, throughout the
year we organize cultural, intellectual, literary, and sports activities.

About Sandipani Academy

Sandipani Academy, a NAAC B++ accredited (CGPA 2.91) institution affiliated to Hemchand Yadav
University, is NCTE and UGC 2(f) recognized. Established at Achhoti, Durg, the Academy strives for
holistic student development through quality education, co-curricular activities, and value-based
learning. The institution began in 2012 with a B.Ed. course (100 intake), expanded in 2016 with
Diploma in Elementary Education, and in 2017 introduced innovative four-year integrated
programs—B.Sc. B.Ed. and B.A. B.Ed. (50 seats each).

With a vision to combine theory with practice, Sandipani Academy emphasizes experiential
learning, internships, and skill-building activities. It fosters academic excellence, ethical values,
and social responsibility, preparing students to become competent professionals and responsible
citizens. Supported by strong infrastructure and dedicated faculty, the college continuously
works towards qualitative growth and innovation in teacher education.

About the Veetraga Research Foundation

The Veetraga Research Foundation (VRF) is committed to academic and social development,
quality enhancement in higher education, and the promotion of Indian research. Through
conferences, seminars, workshops, webinars, FDPs, and other national and international
initiatives, the foundation fosters best practices and outcome-oriented learning. Actively engaged
in both higher and school education, VRF promotes scholarly inquiry, practical application of
research, and knowledge dissemination. Its contributions extend beyond academic activities to
include publications such as books, edited volumes, and conference proceedings, establishing
VRF as a recognized name in research and development.

About the Conference

In today’s technology-driven era, digital spaces influence every sphere of life—education,
commerce, science, and society. Ensuring confidence, safety, and empowerment in this digital
ecosystem has become a collective responsibility. This conference explores interdisciplinary
perspectives that integrate computer science, commerce, and humanities to address challenges
of online security, responsible digital behavior, and inclusive empowerment.

By fostering dialogue among scholars, educators, and students, it aims to build awareness,
resilience, and digital literacy. The platform seeks to empower individuals, particularly young
women, to engage confidently and safely in the digital world while contributing positively to
knowledge, innovation, and society.

www.ijrsml.org 4
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Call for the papers
Instructions for Authors

Abstract Submission

e Authors are invited to submit an abstract of 250-300 words clearly
stating the title, objectives, methodology, key findings/arguments,
and relevance to the conference theme/sub-theme.

e Include 3-5 keywords.

» Abstracts must be submitted in MS Word, Times New Roman, font
size 12, single spacing.

Full Paper Submission

e The full paper should be between 3,000-4,000 words (excluding
references).

e Formatting: A4 size, 1.5 line spacing, Times New Roman (for
English), Unicode/Mangal (for Hindi) font size 12, margins 1 inch on
all sides.

e Follow APA (7th edition) style of referencing.

e The paper should include: Title, Author(s) Name, Designation,
Institutional Affiliation, Contact Details, and Abstract.

Authorship

e Maximum two authors per paper.

e All authors must register individually.
Plagiarism Policy

e Submissions must be original and unpublished.

» Plagiarized content will be rejected.

e Selected papers will be published in Conference Proceedings / ISBN
volume / Journal.

Submission & Deadlines

e Abstract submission deadline: 30.10.2025

e Full paper submission deadline: 05.11.2025

e Email submissions to: veetragaresearchfoundation2015@gmail.com

e The selected papers will be published in a High Impact Factor Peer
Reviewed Journal.

e A separate publication fee of Rs. 1200 will be applicable.

www.ijrsml.org 9
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Organizing Committee

e Dr. Amita Telang, Assistant Professor & HOD, Computer Science,
Gurukul Mahila Mahavidyalaya, Raipur (C.G.)
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Dear Contributors and Esteemed Research Community,

It gives me immense pleasure to convey my appreciation to all authors, educators, research
scholars, and academicians who have chosen the International Journal of Research in All

Subjects in Multi Languages (IJRSML) as a platform to present and share their scholarly work.

Since its inception, [IRSML has been committed to fostering interdisciplinary knowledge and
promoting research across diverse fields of study. Our journal values the richness that multiple
academic backgrounds and linguistic perspectives contribute to global scholarship. The
inclusion of research in various languages encourages cultural plurality and enhances

accessibility of knowledge to wider academic communities.

We uphold a rigorous peer-review and editorial evaluation process to ensure that each
manuscript reflects originality, clarity, and academic merit. Our primary objective is not merely
the publication of research, but the upliftment of meaningful inquiry, critical thought, and

responsible knowledge-sharing.

We encourage scholars and professionals from all disciplines to continue engaging with
IJRSML, inspire new conversations, and support the advancement of collaborative research
practices. Your contributions play an integral role in nurturing a vibrant and informed academic

environment.

We extend our sincere gratitude to our Editorial Board, Review Committee Members,
Contributors, Institutional Partners, and Readers for their unfailing support and dedication in

strengthening the journal's mission.
With regards and best wishes,

Editor-in-Chief, I/JRSML
Email: editor@ijrsml.org
Website: www.ijrsml.org
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Aadarsh Mahavidyalaya, Datrenga Raipur, Chhattisgarh

Established in 2015 under Aadarsh Nursing Institute Private Limited, Aadarsh Mahavidyalaya, Datrenga, Raipur, is committed to quality
education and holisti dent develop Located just 8§ km from Bhatagaon and spread over a lush 6-acre campus, the college offers a safe
and resource-rich environment with a girls’ hostel, canteen, and essential facilities. Beginning with B.Com, PGDCA, and DCA programs, the
institution has steadily grown and now offers B.Com, B.Sc. (Computer Science & Biology), B.A., B.Ed., PGDCA, and DCA across Arts,
Commerce, Science, Education, and Computer disciplines. Guided by the motto /2774 9397 - #3714 F7477" (Enter to learn, depart to serve),
the college emphasizes academic excellence, values-based learning, and social responsibility. Our stud have excelled in academics and
sports, earning recognition at state and national levels. College’s vision is to evolve as a center of quality education founded on i

TP |
P s

values, and continual learning. We believe true education extends beyond textbooks, focusing on capable, ethical, and socially responsible
individuals. With committed faculty and a learner-centered approach, Aadarsh Mahavidyalaya strives to develop knowledgeable, confident, and
value-driven youth prepared to serve society with purpose and integrity.

Sant Harkewal Shiksha Mahavidyalaya, Ambikapur, Chhattisgarh

Sant Harkewal College of Education, Ambikapur, is a self-fi d professional institution functioning in a non-governmental capacity. The
llege fi under the administrative guid of the Chhattisgarh Council of Educational Research and Training (Raipur) and the
Directorate of Higher Education, while acad, and B.Ed. course-related directives are received from the National Council for Teacher

Education (Western Regional Committee), the University Grants Commission, and Sant Gahira Guru University, Ambikapur, Sarguja. The

llege is duly gnized by these apex bodies in the field of teacher education. Within the Sarguja Division of Chhattisgarh, the college stands
as a leading institution offering the Bachelor of Education (B.Ed.) program. In this regard, it is one of the foremost educational colleges in the
region providing quality teacher training. Thus, the institution plays a vital role in fulfilling the teacher education requirements of the Sarguja|

region.
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ABSTRACT

In the twenty-first century, digital literacy and cyber
awareness have emerged as essential competencies for
educators and students. With increasing digital
dependence, online learning, and cyber-enabled
educational practices, schools and teacher education
institutions face challenges in equipping stakeholders
with necessary digital skills and preventive cyber-safety
knowledge. This research examines the need, challenges,
and strategies for strengthening digital literacy and cyber
awareness within the school system and teacher education
programs. Using a mixed-method approach, primary
data was collected from 120 school teachers and 80 B.Ed
trainees from Chhattisgarh through online surveys and
structured interviews. Findings reveal insufficient
training, limited institutional support, inconsistent ICT
integration, and rising cyber-risks among school students.
The study recommends mandatory ICT-integrated
teacher training modules, cyber-security awareness
campaigns, policy-driven digital safety protocols, and
capacity-building workshops. The research emphasizes
that digital empowerment, ethical technology use, and
strong cyber-safety skills are indispensable for shaping
safe, confident, and digitally competent learners in

India’s rapidly transforming educational ecosystem.

KEYWORDS

Digital literacy, cyber awareness, teacher education,

school education, cyber safety, ICT in education

INTRODUCTION

Digitalization has transformed the global education system,
redefining teaching-learning processes, communication,
information access, and academic engagement. In India,
initiatives like NEP-2020, DIKSHA, SWAYAM, and PM e-
VIDYA have accelerated digital adoption in schools and
higher education. However, rapid technological expansion
also exposes students and educators to cyber-threats such as
data theft, cyber-bullying, misinformation, identity fraud,
emotional manipulation, and digital addiction. This dual
reality highlights the urgent need for strong digital literacy
and cyber awareness frameworks across educational

institutions.

Teacher education plays a crucial role in preparing future
educators with essential digital competencies. Yet many pre-
service and in-service teachers struggle to integrate
technology effectively and safely in academic practice. This
research investigates current digital literacy levels, cyber-
awareness trends, institutional preparedness, and training
gaps among teachers and teacher trainees, with a special
focus on schools and teacher education institutions in

Chbhattisgarh.

Review of Related Literature

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal
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= Digital Literacy in Education

Paul Gilster (1997) introduced digital literacy as the ability
to understand, evaluate, and use digital information
effectively. UNESCO (2018) emphasized digital literacy as a
foundational skill for global citizenship and lifelong learning.
Research studies by Ng (2012) and Siddiqui (2021) highlight
the need for technology-integrated pedagogies and digital

competencies among teachers.

= Cyber Awareness and Education

NCSC-India defines cyber awareness as the capacity to
recognize, prevent, and respond to online security threats.
Studies by Hinduja & Patchin (2020) and UNICEF (2022)
indicate increasing cyber-bullying and privacy risks among
school children. NCERT guidelines also recommend cyber-

ethics and online safety education in school curriculum.

= Teacher Education and ICT Competency

According to Mishra & Koehler’s TPACK Framework
(2006), teachers require technological, pedagogical, and
content knowledge for effective digital teaching. NEP-2020
mandates ICT-enhanced teacher training, emphasizing digital

pedagogy, cyber-safety, and responsible online behavior.

Objectives of the Study

1. To analyze the level of digital literacy among school
teachers and B.Ed trainees.

2. To examine awareness of cyber-safety practices in
educational ecosystems.

3. To identify challenges faced by teachers in adopting
safe digital practices.

4. To suggest strategies for improving digital and

cyber-safety competencies in teacher education.

Hypotheses

H1: There exists a significant gap in digital
literacy among school teachers and B.Ed
trainees.

H2: Cyber awareness levels among school
students are limited due to inadequate
institutional support and training.

H3: Effective ICT training and cyber-safety

policies can significantly improve digital

competence in education.

Research Methodology

=  Research Design- Mixed-method approach

combining quantitative survey and qualitative

interviews.
=  Sample
Sample
Group Location
Size
School
120 Chhattisgarh
Teachers
B.Ed %0 Teacher Education Institutes,
Trainees Chhattisgarh
Total Participants - 200

= Tools Used

o Structured Questionnaire (Likert Scale)
o Interview Schedule
o ICT Competency checklist based on NEP-2020

recommendations

=  Analysis of Data

Descriptive statistics, percentage analysis, thematic coding.

Findings

= Digital Literacy Competency
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Table - Comparative Digital Literacy Competency
Levels of School Teachers and B.Ed Trainees

Teachers B.Ed Trainees
Competency Area
(%) (%)
Basic Computer Use 78 84
Digital Teaching Tools |52 65
Cyber-Safety Awareness ||41 43
Use of LMS/Online
58 71
Platforms
Critical Media Evaluation ||36 39

Graph — Digital Literacy Competency Comparison between
School Teachers and B.Ed Trainees

Digital Literacy Competency Comparison: Teachers vs B.Ed Trainees
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The findings indicate that while both school teachers and
B.Ed trainees possess foundational digital skills, there exists
a significant gap in advanced digital pedagogy and critical
cyber competencies. B.Ed trainees consistently outperform in
all areas, especially in the usage of digital teaching tools
(65%) and LMS/online platforms (71%), which may reflect
their recent academic exposure to technology-enabled
learning environments. However, competencies related to
cyber-safety awareness (Teachers: 41%, Trainees: 43%) and
critical media evaluation (Teachers: 36%, Trainees: 39%)

remain notably low for both groups.

This suggests that although basic ICT knowledge is
established, there is a pressing need for targeted professional
development programs focusing on digital pedagogy,
cybersecurity awareness, and critical evaluation of online
information. Strengthening these competencies will enhance
effective digital teaching practices and ensure safe,

responsible use of technology in educational settings.

= Cyber Awareness

o Only 32% knew emergency cyber-crime
helpline (1930)

o 41% could identify phishing tactics

o 67% did not know data-protection protocols

o 54% reported observing cyber-bullying cases in

schools

Qualitative Themes

Theme Evidence

- Limited hands-on ICT training in B.Ed
Training gaps
programs

Students exposed to online gaming frauds,

Cyber threats )
cyber-bullying
i Absence of cyber-safety guidelines in|
Policy need
schools
Teacher Fear of misuse, lack of confidence with|
hesitation technology
Discussion

The findings confirm gaps in digital pedagogical skills,
cyber-safety  knowledge, and institutional  digital
preparedness. Although NEP-2020 encourages digital
empowerment, implementation remains inconsistent.
Schools hesitate due to infrastructure and training constraints.
Teacher trainees require structured digital literacy programs

with practical applications.
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Digital awareness should move beyond tool-learning toward

responsible, ethical, and safe digital behavior.

Recommendations

Strategies for Schools

= Appoint Cyber-Safety Coordinators.

= Conduct digital literacy & cyber-protection
workshops.

=  Secure school networks & monitor student
online activity.

= Integrate cyber ethics into school curriculum.

Strategies for Teacher Education Institutions

= Compulsory ICT integration module in B.Ed

= Hands-on training in LMS, Al tools, digital content
creation

= TPACK-based pedagogical training

= Cyber-security drills & simulations for teacher

trainees

Government & Policy Recommendations

= Mandatory digital-safety certification for teachers
= Collaboration with Cyber Police & CERT-In

=  Awareness campaigns for parents and students

CONCLUSION

Digital literacy and cyber-awareness are non-negotiable skills
in today’s educational landscape. Equipping teachers with
digital competencies and cyber-ethics education ensures
safer, smarter, and more empowered learning environments.
Strengthening ICT training in teacher education and
establishing cyber-safety culture in schools will significantly

enhance India’s academic resilience in the digital era.
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ABSTRACT

Teachers are central to educational quality and
innovation. As classrooms increasingly integrate digital
technologies and artificial intelligence (AI), teacher
empowerment requires systematic Information and
Communication Technology (ICT) skill development and
responsible adoption of AI tools. This paper synthesizes
global frameworks, recent empirical findings, and policy
recommendations to explore how ICT and Al literacy
empower teachers. It examines barriers, enablers, and
ethical implications and proposes the TRIAD Model
Training, Resources, Integration, Assessment, and Data
& Ethics as a structured approach for sustainable teacher
development. The paper concludes that ICT and Al can
enhance learning outcomes and teacher efficacy when
embedded within comprehensive, ethically grounded

professional learning systems.

KEYWORDS

ICT competency, teacher empowerment, artificial
intelligence in education, professional development, digital
pedagogy.

INTRODUCTION

In the 2l1st-century educational landscape, teachers are
increasingly expected to leverage ICT and Al to enhance
pedagogy, collaboration, and assessment (UNESCO, 2018).
Classrooms have evolved from static spaces into hybrid
ecosystems characterized by digital resources, online
collaboration platforms, and data-driven personalization. Yet,

the transformative potential of these technologies depends

largely on teacher readiness, attitudes, and competence

(Tammets et al., 2023).

Empowering teachers requires more than access to devices or
software; it necessitates structured training, continuous
professional development (CPD), and ethical awareness
(ISTE, 2022). UNESCOQO’s ICT Competency Framework for
Teachers (ICT CFT) and the ISTE Standards for Educators
serve as global benchmarks for fostering digital pedagogical
proficiency. These frameworks underscore the need to align
digital skill development with curriculum goals, national

education policies, and ethical Al use.

LITERATURE REVIEW

= ICT Competency Frameworks- UNESCO’s ICT
CFT outlines three stages of teacher competence:
Technology Literacy, Knowledge Deepening, and
Knowledge Creation (UNESCO, 2018). Each level
integrates ICT with pedagogy, assessment, and
professional development. Similarly, the ISTE
Standards (ISTE, 2022) categorize teachers as
Learners, Leaders, Citizens, Collaborators,
Designers, Facilitators, and Analysts—emphasizing
learner-centered, inquiry-based teaching through

digital means.

= Impact of ICT on Teaching and Learning-
Empirical research indicates that ICT integration
enhances learning outcomes, student engagement,
and teacher efficiency when accompanied by
appropriate pedagogy (Ruijia et al., 2025). A meta-

analysis of over 150 studies found significant
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improvements in learning when technology-
supported instruction was guided by clear objectives
and teacher training. However, poorly implemented
ICT initiatives—especially those lacking contextual
adaptation—often produce negligible results (Voogt
etal., 2019).

Integrating Al into Teacher Professional
Learning- AI’s role in education extends from
personalized feedback systems to automated
assessment and data analytics.  Tammets et al.
(2023) emphasize that effective teacher professional
learning for AI must combine conceptual
understanding (how Al works) with practical
classroom applications (how Al supports learning).
Teachers must develop “Al literacy,” which
includes ethical awareness, critical evaluation, and
the capacity to interpret Al-generated outputs
(Luckin et al., 2022).

Case Studies and Good Practices- Several
international programs illustrate scalable ICT and
Al integration. Estonia’s Al in Education Initiative
has provided national AI accounts and teacher
training programs emphasizing digital citizenship
(Ministry of Education & Research, Estonia, 2024).
In India, Kerala’s KITE Program trains teachers to
incorporate  Al-driven platforms into school
curricula (Press Trust of India, 2024). These
initiatives demonstrate that national policy
alignment, infrastructure, and sustained capacity-

building are key enablers.

Barriers and Enablers

o Barriers

Infrastructure Gaps: Unequal access to digital
tools and connectivity limits participation,

particularly in rural or underfunded schools.

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal

2. Insufficient Professional Development: One-off
workshops rarely lead to sustained behavioral
change or integration into pedagogy (OECD, 2023).

3. Ethical and Privacy Concerns: Teachers often
lack clarity on data protection laws and Al ethics.

4. Attitudinal Resistance: Technological anxiety, low
self-efficacy, and resistance to change hinder
adoption.

5. Policy—Practice Gaps: Policies supporting ICT use
often fail to translate into school-level

implementation frameworks.

o Enablers

1. Job-Embedded PD: Continuous, collaborative
training and peer coaching foster sustainable skill
development.

2. Curricular Integration: Aligning ICT and Al
activities with subject-specific learning outcomes
increases teacher buy-in.

3. Institutional Support: Administrative
encouragement, incentives, and recognition
motivate engagement.

4. Communities of Practice: Peer networks and
mentoring systems enhance knowledge sharing.

5. Ethical and Regulatory Frameworks: Clear national
policies on Al in education can foster confidence

among educators.

The TRIAD Model: A Framework for Empowerment

The TRIAD Model Training, Resources, Integration,
Assessment, and Data & Ethics—provides a structured

roadmap for teacher empowerment through ICT and Al tools.

= Training- Foundational digital literacy must
precede pedagogical integration. Training should
include digital collaboration, lesson design, online
assessment, and Al literacy. Teachers should learn
how AI supports personalized learning, automates

administrative tasks, and enhances formative
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assessment (Luckin et al., 2022). A blended training
approach—combining workshops, micro learning,

and coaching—enhances retention and transfer.

= Resources- Teachers need access to curated
repositories of lesson plans, Al tools, and
multimedia content. Institutions should provide
digital sandboxes where teachers can safely
experiment with new technologies. Infrastructure
investments must prioritize long-term maintenance

and equitable access.

= Integration- Integration involves embedding ICT
and Al practices into curriculum and daily
pedagogy. Co-teaching, peer mentoring, and digital
lesson study cycles help teachers reflect and refine
practices. Administrators must allocate time and

flexibility for experimentation and innovation.

= Assessment- Teacher digital competence should be
evaluated through performance-based assessments
digital portfolios, classroom observations, and
project-based artifacts. Simultaneously, Al-driven
analytics can provide insights into student
engagement and learning progress (Ruijia et al.,
2025).

= Data & Ethics- Teachers must be trained in ethical
data handling, Al bias detection, and privacy-by-
design principles. Ethical Al education should
emphasize transparency, accountability, = and

fairness (OECD, 2023).

Implementation Pathways

= Policy Level- Governments must integrate ICT and
Al competency frameworks into teacher education
policies. Funding should support ongoing PD,
digital infrastructure, and the creation of national
repositories for Al-based educational resources

(UNESCO, 2021).

= Institutional Level- Schools should develop digital
transformation plans and designate “Digital
Learning Coordinators” to support implementation.
Case studies from Estonia and Kerala indicate that
leadership support and clear vision statements
significantly influence ICT adoption (Press Trust of

India, 2024).

= Teacher Education and CPD- Teacher education
institutions should include Al literacy and digital
pedagogy modules in pre-service curricula. In-
service training should be continuous and reflective,
leveraging peer mentoring and action research

(Tammets et al., 2023).

= EdTech Partnerships- Educational technology
vendors must co-design tools with teachers and
adhere to ethical standards, transparency, and data

protection protocols (OECD, 2023).

=  Monitoring and Evaluation-

o Monitoring ICT and Al empowerment should
include:

o Baseline and follow-up teacher competency
surveys.

o Classroom observations focusing on digital
pedagogy.

o Impact studies measuring student learning
outcomes.

o Evaluation of ethical and equitable use of Al

tools.

Longitudinal studies indicate that ICT-based professional
development yields higher student engagement and
achievement when combined with mentorship and

pedagogical support (Ruijia et al., 2025; Voogt et al., 2019).

Ethical Considerations

= Bias and Fairness- Al systems may reproduce

societal biases. Teachers should verify outputs,
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encourage critical digital literacy, and ensure
fairness in evaluation.

= Privacy and Data Protection- Institutions must
ensure compliance with data protection laws and
obtain informed consent for Al applications.

= Teacher Autonomy- Al tools should augment, not
replace, teacher judgment. Maintaining pedagogical
agency safeguards creativity and contextual
decision-making.

Recommendations

=  For Policymakers

= Adapt global ICT frameworks (e.g., UNESCO ICT
CFT) for national implementation.

= Allocate sustained funding for PD and digital
infrastructure.

= Mandate Al ethics training for teachers.

=  For School Leaders

= Develop digital learning strategies and establish
communities of practice.

= Recognize digital teaching excellence through
incentives.

= For Teacher Educators

= Integrate digital pedagogy and Al literacy into
teacher education.

= Facilitate action research projects on Al-enhanced
teaching.

= For EdTech Developers

= Prioritize transparency, user feedback, and ethical
compliance.

=  Co-create localized, curriculum-aligned Al tools.

CONCLUSION

Empowering teachers through ICT skill development and Al
tools is a multidimensional endeavor that combines
technological proficiency, pedagogical innovation, and
ethical responsibility. The TRIAD Model offers a
comprehensive structure to guide policymakers, educators,
and institutions in fostering teacher competence and

confidence. When supported by robust infrastructure,

professional learning systems, and ethical guardrails, ICT and
Al can transform classrooms into inclusive, adaptive, and
student-centered spaces. Teachers remain the pivotal agents
in this transformation—bridging human wisdom with digital

intelligence to shape the future of education.
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ABSTRACT

With the rapid expansion of digital ecosystems, data has
become a critical asset vulnerable to numerous security
threats. Traditional data protection systems often fail to adapt
to emerging cyberattacks, necessitating intelligent and self-
learning mechanisms. Artificial Intelligence (Al) and
Machine Learning (ML) offer adaptive, predictive, and
automated capabilities that strengthen cybersecurity
frameworks. This paper investigates how Al and ML
revolutionize data protection through predictive analytics,
anomaly detection, and automated response systems. It
further explores the challenges, ethical concerns, and future
possibilities of these technologies in ensuring intelligent,

scalable, and resilient data protection.

KEYWORDS- Attificial Intelligence (AI), Machine Learning
(ML), Data Protection, Cybersecurity, Anomaly Detection,
Data Privacy, Intelligent Security Systems.

INTRODUCTION

The exponential growth of digital data and interconnected
systems has led to an increase in both opportunities and risks.
As organizations rely more on data-driven operations, cyber
threats such as ransomware, phishing, and data breaches have
become more sophisticated. Traditional security systems that
depend on predefined rules and human intervention are
increasingly  inadequate  against evolving threats.
Al and ML bring intelligence and automation into data

protection systems. They analyze patterns, learn from data,

and respond dynamically to new forms of attacks. This paper
explores how Al and ML technologies are transforming
cybersecurity from a reactive to a proactive and predictive

paradigm.

LITERATURE REVIEW / RELATED WORK

Several studies have highlighted the importance of Al and
ML in data protection. Nguyen et al. (2021) demonstrated the
efficiency of ML algorithms in detecting intrusions with
greater precision than traditional models. Li et al. (2020)
developed a machine learning-based intrusion detection
system with 97% accuracy on the NSL-KDD dataset. Khan
and Patel (2021) used reinforcement learning for encryption
and secure communication. Chen et al. (2022) utilized CNN
and RNN architectures for phishing attack detection,
achieving low false-positive rates. These findings emphasize
that Al-driven systems are capable of continuous learning,
adaptation, and early threat detection—essential elements of

modern cybersecurity.

METHODOLOGY

= This research adopts a comparative analytical
approach to evaluate the role of Al and ML in data
protection.

= Data Sources: Public cybersecurity datasets such as
CICIDS2017, KDD Cup 99, and UNSW-NBI15
containing network intrusion records.

=  Algorithms and Techniques: Decision Trees (DT),
Support Vector Machines (SVM), Random Forest
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(RF), and Deep Neural Networks (DNN) were
analyzed for threat detection accuracy.

= Performance Metrics: Accuracy, precision, recall,
Fl-score, and response time were considered for
evaluation.

=  Frameworks: Al security solutions such as IBM
Watson, Microsoft Sentinel, and Google Cloud
Security Al were reviewed for real-world

implementation.

RESULTS AND ANALYSIS

Experimental and literature-based analysis indicate that Al
and ML models outperform traditional systems across all

major performance metrics.

Model Accuracy (%) Detection Time (ms) False Positive Rate (%0)
Decision Tree 915 320 6.2
Random Forest 95.7 285 31
SVM 93.8 300 48
Degp Neural Network 98.1 20 23

The Deep Neural Network achieved the best results,
demonstrating strong predictive ability and minimal false
positives. Al-based solutions are also capable of detecting

zero-day attacks due to their generalization capability.

DISCUSSION

Al and ML enhance cybersecurity by providing predictive
threat modeling, real-time anomaly detection, and automated
response systems. They can learn from large-scale data and
continuously adapt to emerging threats. However, issues such
as data bias, model transparency, and high computational
requirements remain challenges. Ethical concerns about data
privacy, accountability, and misuse of Al must be addressed

to ensure responsible adoption.

FUTURE SCOPE

Future advancements may focus on federated learning for
privacy-preserving collaboration, explainable Al (XAI) for
transparent  decision-making,  quantum-resistant Al
algorithms, and integration into zero-trust architectures.
These innovations will strengthen security resilience and

global data protection standards.

CONCLUSION

Integrating Artificial Intelligence and Machine Learning into
data protection systems marks a significant evolution in
cybersecurity. These technologies enable predictive,
adaptive, and autonomous security models capable of
preventing and mitigating threats in real time. As Al
continues to evolve, its responsible and ethical deployment
will be crucial in shaping the future of intelligent data

protection.
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ABSTRACT

This case study looks at how using Information and
Communication Technology (ICT) helps teachers and
improves their work efficiency. It focuses on a single
public college where a small group of teachers used ICT
tools for lesson planning, teaching, assessing students, and
working together professionally. Data were gathered
through  semi-structured  interviews, classroom
observations, document analysis, and a brief open-ended
questionnaire.Findings show that using ICT helped
improve lesson organization, provided timely feedback to
students, increased access to teaching resources, and
boosted collaboration among colleagues. Challenges
included limited infrastructure, time constraints, and the
need for focused training. The paper ends with
suggestions for teaching methods and policy changes to
expand ICT-driven professional development and

strengthen support from institutions.

KEYWORDS: ICT, teacher empowerment, professional
efficiency, case study, educational technology,

professional development.
INTRODUCTION

The global move toward technology-based education has
increased the expectation that teachers incorporate
Information and Communication Technology (ICT) into their
work. ICT includes various tools, such as basic productivity
software, learning management systems (LMS), interactive
whiteboards, educational apps, and mobile devices. For

teachers, ICT offers several benefits. It can help with

planning, provide better instructional materials, make
assessment processes more efficient, boost student
engagement, and improve collaboration with colleagues and
others involved. However, actual effects rely heavily on the
context, support systems, and teachers’ attitudes.This paper
presents a single case study that looks into how the focused
use of ICT tools helps teachers and boosts their professional
efficiency in a college affiliated with Hemchand Yadav
Vishwavidyalaya, Durg. The study aims to provide evidence-
based recommendations that educational institutions and

policymakers can use to support teachers in adopting ICT.
REVIEW OF RELATED LITERATURE

Hennessy, Sarah (2005) — Integration of ICT in Classroom
PracticeMethod: Qualitative case study across multiple
schools in the UK using classroom observations and teacher
interviews.Result: The study found that ICT improved lesson
delivery, resource access, and student engagement; however,
teachers required ongoing support and training for effective

classroom integration.

Ertmer, Peggy (1999) — Barriers to ICT Integration: First-
Order and Second-Order ChallengesMethod: Conceptual
review and analysis of ICT adoption models in
schools.Result: ~ Ertmer  emphasized that beyond
infrastructure, teacher beliefs, confidence, and pedagogical
mindset are major determinants of ICT integration, affecting

empowerment and efficiency.

Lawless, Kimberly & Pellegrino, James (2007) -

Professional Development for Technology
IntegrationMethod: Systematic literature review of ICT

professional development programs in schools.Result:
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Effective ICT training must include hands-on practice,
mentoring, and continuous support; such programs
significantly improved teachers’ competency, confidence,

and professional productivity.

Tondeur, Jo (2012) — ICT Use Among Pre-service and In-
service TeachersMethod: Mixed-methods analysis involving
surveys and interviews with teacher trainees and practicing
teachers.Result: Teachers with training on digital pedagogy
showed higher empowerment, increased collaboration, and
innovative classroom strategies compared to those with only

technical ICT skills.

Kirkwood, Adrian & Price, Linda (2014) — Technology-
Enhanced Teaching in Higher EducationMethod: Critical
review of ICT-enhanced teaching studies across
universities.Result: ICT enhances instructional effectiveness,
assessment quality, and feedback efficiency, but its success
depends on institutional readiness and alignment with

teaching goals.

Jimoyiannis, Athanassios& Komis, Vassilis (2007) — ICT
Integration in Teacher Professional DevelopmentMethod:
Intervention study using an ICT training program for teachers
in Greece.Result: Teachers demonstrated improved ICT
competency, reflective practice, and peer collaboration,
leading to higher teaching efficiency and better classroom

management through digital tools.

Mahmood, Khalid (2009) — Teacher Attitudes Toward ICT
Use in EducationMethod: Quantitative survey of secondary
school teachers in Pakistan.Result: Positive teacher attitude
towards ICT strongly correlated with readiness to use
technology, adoption of innovative methods, and increased

self-efficiency in professional tasks.

Sharma, Priya (2018) — ICT Adoption in Indian Higher
Education InstitutionsMethod: Descriptive survey research
among college faculty across five states in India.Result: ICT
use improved academic planning, resource sharing, and
assessment processes, yet challenges such as lack of
infrastructure, limited training, and workload were seen as

barriers.

Kumar, Sandeep & Daniel, B. (2020) — Role of ICT in
Enhancing Teacher ProfessionalismMethod: Qualitative
interviews with college lecturers using ICT for teaching and
professional development.Result: ICT enabled teachers to
access global knowledge networks, participate in online
training, enhance classroom innovation, and maintain digital
academic records, thereby increasing professional efficiency

and empowerment.
RESEARCH OBJECTIVES

e To examine the extent to which ICT tools are used
by teachers in planning, instruction, and classroom
assessment.

e To analyze how the integration of ICT contributes to
teacher empowerment and professional efficiency.

e To explore the challenges faced by teachers during
the adoption and use of ICT in teaching—learning
processes.

e To identify effective ICT practices that can enhance
teacher collaboration, professional development,

and overall performance.
RESEARCH QUESTIONS

e To what extent are ICT tools being used by teachers
for lesson planning, instructional delivery, and
assessment?

e How does the integration of ICT influence teacher
empowerment and professional efficiency?

e What challenges do teachers face while adopting
and implementing ICT in the teaching—learning
process?

e  What ICT practices are perceived as most effective
in enhancing teacher collaboration, professional

development, and performance?
METHODOLOGY
Research Design

This research uses a descriptive, one-time case study design

to collect detailed qualitative data from a small, defined
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setting. A one-time case study is especially useful for
exploratory investigations where the researcher aims to gain
a deep understanding of processes and outcomes in a real-life

context.
Setting and Participants

The study took place at Bhilai College of IT in Jamul, Bhilai
(C.G.), which is affiliated with Hemchand Yadav
Vishwavidyalaya, Durg. Three faculty members from the
science and teacher-education departments participated. They
had voluntarily integrated ICT tools into their teaching for at
least one academic semester. The participants were chosen to
represent different levels of prior ICT experience: novice,

intermediate, and advanced.
Data Collection Methods

Multiple data sources were used to support the findings:
Semi-structured interviews: Each participant took part in a 45
to 60 minute interview that focused on their practices,

perceived benefits, and barriers.

Classroom observations: Two observation sessions, one for
each participant in different courses, documented classroom

dynamics, technology use, and student engagement.

Document analysis: Samples of lesson plans, digital
resources, assessment reports, and communication logs were

reviewed.

Open-ended questionnaire: A short questionnaire gathered
reflective statements about professional efficiency, workload,

and collaboration.
Ethical Considerations

Participants gave their informed consent. We kept their
anonymity and confidentiality. They were assigned
pseudonyms such as Teacher A, Teacher B, and Teacher C.
The study followed ethical standards for research involving

human subjects.

Data Analysis

Qualitative thematic analysis was used. Researchers coded
interview transcripts, observation notes, and documents
repeatedly to find patterns in planning, instructional practice,
assessment, efficiency, barriers, and enablers. Looking at
different sources together improved the credibility of the

themes that emerged.
DISCUSSION
Casel:

ICT for Assessment and Timely Feedback Case of Teacher A
(Science Faculty): Teacher A initially used traditional paper
tests and manual grading. This process took a lot of time and
delayed feedback for students. After adopting Google Forms
and the college LMS, Teacher A transformed weekly quizzes
into short online assessments that the system graded
automatically. This change allowed students to get instant
feedback and spot their learning gaps sooner. Teacher A
noted a 30 to 40% reduction in assessment workload, which
created more time for teaching concepts and providing
individual support. Using ICT not only made things more
efficient but also boosted transparency and student

motivation for ongoing learning.
Case 2:

ICT for Lesson Planning and Collaborative Resource

Development
Case of Teacher B (Teacher Education Department):

Teacher B had difficulty with repetitive lesson planning and
the manual preparation of teaching aids. With help from
colleagues, she started using Google Docs, Canva, and shared
resource folders for collaborative planning. The department
created a digital lesson plan bank that allowed teachers to
work together to create and modify teaching materials. This
cut down on duplicate efforts and encouraged a culture of
sharing best practices. Over time, Teacher B’s lesson
planning time was reduced by nearly half, and the quality of
teaching aids improved significantly. This case shows how
ICT supports professional collaboration, innovation, and

teamwork among faculty.
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Case3:
ICT for Student Engagement and Blended Learning
Case of Teacher C (English and Communication Skills):

Teacher C used ICT tools like short video lectures, interactive
PPTs, discussion forums, and WhatsApp announcements to
make classroom learning more engaging for first-year college
students. Students who were reluctant to speak in class
participated actively in online discussion boards and
reflective writing tasks. The blended learning model allowed
students to learn at their own pace and revisit recorded
content as needed. Teacher C saw a noticeable improvement
in student engagement, participation, and assignment
completion rates. ICT served as a bridge for shy students,

promoting inclusive and participatory learning.
Interpretation

The three individual cases together show a clear path of ICT
adoption and its impact on teacher empowerment and
professional efficiency. Teacher A, a beginner user of ICT,
showed that even a little consistent use of digital tools can
lead to meaningful changes in their professional life. Starting
with traditional methods, Teacher A gradually moved toward
better planning and resource preparation by using basic ICT
applications like Google Docs and online repositories. The
main results for this case were increased confidence, new
collaboration with peers, and clearer lesson organization.
However, this case also pointed out some early challenges,
such as relying on colleagues for technical help and the initial
time commitment required, which suggests that structured
support from the institution is crucial during the beginning

stages of adoption.

In contrast, Teacher B had intermediate proficiency with ICT.
This led to a steadier and more effective use of digital tools
in teaching. The case clearly showed improvements in
formative assessment practices, feedback based on data, and
better time management. This was achieved through the
consistent use of Google Forms, learning management

system evaluation features, and collaborative platforms.

Teacher B’s experience shows that once teachers have the
basic ICT skills, they start to use technology not just to
replace traditional tasks but to improve their teaching and
reflect on their practice. This case highlighted the positive
impact of ICT on professional independence and decision-
making in instruction. It suggested that moderate skill
mastery can speed up both efficiency and the ability to

innovate among educators.

Finally, Teacher C, as a skilled ICT user, represented the
integration stage where technology drives ongoing
professional growth, innovative teaching methods, and
teamwork among institutions. With the ability to create
multimedia learning content, curate digital learning paths,
and participate in professional learning networks, Teacher C
demonstrated a model of leadership in technology-based
instruction. The case showed that when teachers reach higher
levels of ICT skills, they not only improve their own
effectiveness but also influence and support their peers.
However, this case also pointed out systemic obstacles, such
as limited institutional infrastructure and unequal access to
digital devices for students. This underscores that even
advanced individual skills cannot make up for a lack of

institutional readiness.

Overall, the interpretation of the three cases shows that ICT
integration is a developmental process influenced by
individual skill level, institutional support, and contextual
limits. Throughout the range—from novice to advanced
user—ICT helped teachers improve instructional quality,
encourage collaboration, and enhance professional
efficiency. However, lasting support needs careful policy
actions, ongoing skills training, and infrastructure
improvements to ensure fair and scalable ICT-driven change

in education.
FINDINGS

Analysis of the three cases showed a pattern in how teachers
integrate ICT for their professional growth and efficiency. In
Case 1 (Teacher A), the initial use of ICT tools resulted in

clear improvements in lesson planning, access to digital
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resources, and basic collaboration. Although Teacher A
struggled with limited confidence in using ICT and often
needed peer support, the case demonstrated that even a little
exposure to digital platforms motivated teachers, reduced
reliance on manual methods, and improved lesson
organization. This suggests that early use of ICT mainly helps

build foundational efficiency and confidence.

Case 2 (Teacher B) showed more significant effects of ICT
on teaching practices after reaching a moderate skill level. By
regularly using ICT for assessments, record-keeping, and
delivering feedback, Teacher B managed time better,
simplified  evaluation  processes, and  improved
communication with students. Using Google Forms and LMS
tools allowed for faster grading, data tracking, and prompt
feedback. This case confirmed that a moderate skill level
helps teachers move from simply replacing traditional tasks
to enhancing their teaching methods. This shift leads to more
independence, better professional judgment, and greater

efficiency in managing the classroom.

Case 3 (Teacher C) showed the crucial stage of ICT
integration. With strong skills, the teacher used technology
for teaching and assessment, as well as for creating content,
improving professionally, and collaborating with peers.
Teacher C’s talent for designing multimedia instructional
materials, using social and professional networks to share
knowledge, and mentoring colleagues digitally reflected a
high level of technology-driven professional growth. This
case demonstrated that strong ICT integration improves
teaching innovation, encourages reflective practice, and
extends a teacher's influence beyond the classroom to build
the institution’s capacity. However, it also pointed out
systemic issues like inconsistent infrastructure and unequal
access for students, suggesting that individual skills alone
cannot achieve full change without support from the

institution.
RESULTS

The results of the three case studies show that using ICT

helped empower teachers and improve their professional

efficiency. However, the level of impact varied based on each
teacher’s digital skills. In all three cases, adopting ICT
improved lesson planning, teaching delivery, and
communication with students. At the basic level, using simple
digital tools helped teachers organize lesson content better,
lower their dependence on handwritten or printed materials,
and gain more confidence in using technology for teaching.
As teachers moved to moderate levels of ICT use, the results
revealed a clear increase in efficiency. This came from using
online assessment tools, automated feedback systems, and
digital record management, which together lowered their
workload and speeded up the completion of academic tasks.
Moreover, teachers noted that student engagement increased
due to the use of multimedia resources, online quizzes, and

interactive platforms.

The results showed that users of advanced ICT experienced
the highest level of professional empowerment. These
teachers not only improved their classroom instruction but
also took the lead in guiding their peers, creating innovative
digital learning resources, and joining virtual professional
development communities. The use of ICT allowed them to
take on more professional roles beyond teaching, including
mentoring, content creation, and collaborative planning,
which improved overall effectiveness at their institutions.
However, the findings also pointed out that the full potential
of ICT was limited by systemic challenges. These included
restricted access to devices, unreliable internet connections,
and insufficient training time within school schedules.
Despite these challenges, the results confirm that steady and
intentional use of ICT boosts teacher autonomy, strengthens
teaching practices, and greatly improves professional

efficiency across different levels of expertise.
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Abstract

This research investigates the effect of rare-earth
europium (Eu) doping on the structural, morphological, and
magnetic properties of samarium ferrite (SmFeOs), a
perovskite-type nanomaterial with promising potential for
advanced functional applications. SmFeOs nanoparticles
were synthesized using the solution combustion method, a
rapid, cost-effective, and energy-efficient process known for
producing fine powders with high phase purity, uniform
particle dispersion, and desirable morphology. X-ray
diffraction (XRD) confirmed the formation of a single-phase
orthorhombic perovskite structure in all samples, while
increasing Eu doping levels (0%, 5%, and 9%) led to a
gradual reduction in crystallinity, indicating lattice strain and
structural distortion without disrupting phase symmetry.
Field Emission Scanning Electron Microscopy (FESEM)
revealed smaller particle sizes and modified surface
morphology with higher Eu concentrations, suggesting
enhanced uniformity and refined grain boundaries. Energy-
Dispersive X-ray (EDX) spectroscopy verified the successful
incorporation of the rare-earth Eu element through the
detection of Sm, Fe, O, and Eu. Magnetic analysis using
Vibrating Sample Magnetometry (VSM) demonstrated that
Eu doping significantly influenced the magnetic behavior,
with notable variations in saturation magnetization and
coercivity attributed to lattice-induced modifications in
magnetic interactions. Overall, the introduction of the rare-

earth Eu dopant effectively tailors the structural and magnetic

characteristics of SmFeOs nanoparticles, enhancing their

potential for spintronic, magnetic, and catalytic applications.

Keywords: Europium doping, Samarium ferrite, Solution
combustion method, Structural properties, Magnetic

behaviour.

1.0 Introduction

Samarium ferrite (SmFeQs), a perovskite-type oxide, has
attracted significant research interest due to its exceptional
magnetic, electrical, and catalytic properties, making it a
versatile material for various technological applications such
as magnetic sensors, multiferroic devices, gas detectors, and
spintronic systems. Spintronics, which operates by utilizing
both the charge and spin of electrons, requires materials with
high structural stability, tuneable magnetic ordering, and
enhanced spin polarization. One effective strategy to achieve
these requirements is doping the host perovskite lattice with
rare-earth elements, as such modifications can strongly
influence the crystal structure and magnetic exchange
interactions (Alahmari& Fatima, 2024). Europium (Eu) is
particularly suitable as a dopant for SmFeOs due to its unique
4f° electron configuration, strong spin—orbit coupling, and
ability to exist in multiple oxidation states (Eu*"/Eu®"),
allowing it to regulate charge balance, structural distortion,
and defect states. These characteristics make Eu a powerful
element for tailoring the magnetic and electronic properties

of SmFeO:s.
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Structurally, SmFeOs adopts an orthorhombic GdFeOs-type
perovskite structure (ABQOs), where Sm** ions occupy the A-
site and Fe** ions are located at the B-site. When Sm*" is
partially substituted by Eu*’, local lattice distortions and
internal strain are introduced due to the slight difference in
ionic radii. These distortions alter the Fe—O-Fe
superexchange pathways by changing bond lengths and
angles, which enhances spin alignment and improves
magnetic ordering—crucial factors for efficient spintronic
operation. Europium’s incorporation thus not only modifies
the structural framework but also optimizes the magnetic
coupling interactions, making SmFeOs more responsive to
external magnetic fields and suitable for advanced functional

applications.

In this study, europium doped SmFeOs nanoparticles were
synthesized using the solution combustion method and
subsequently annealed at 800 °C to investigate the impact of
heat treatment on their structural and magnetic
characteristics. X-ray diffraction (XRD) confirmed the
formation of a single-phase orthorhombic perovskite
structure, along with a gradual reduction in crystallite size as
the Eu content increased. Field Emission Scanning Electron
Microscopy (FESEM) revealed enhanced grain uniformity
and smoother surface morphology, while Vibrating Sample
Magnetometry (VSM) measurements demonstrated a
substantial improvement in magnetic performance. The
observed magnetic enhancement is primarily attributed to
lattice strain effects and modifications in the electronic
structure induced by europium substitution (Saeidi et al.,
2023). Overall, this research establishes europium doped
SmFeOs as a promising candidate for future spintronic
devices, owing to its tuneable structural and magnetic

properties.

2.0 Materials and Methods

2.1 Preparation of Europium-Substituted Samarium
Ferrite (Eu-Doped SmFeO:) Nanoparticles Using the

Solution Combustion Technique

Samarium ferrite (SmFeQOs) is a perovskite-type oxide
renowned for its excellent magnetic, electronic, and catalytic
properties. These features can be further optimized through
the incorporation of rare-earth ions such as europium (Eu*"),
which can introduce lattice distortions, modify electronic
states, and influence magnetic exchange interactions. As a
result, europium dopedSmFeOs has attracted attention as a
promising material for advanced applications, including
spintronic components, magnetic sensing devices, and
catalytic systems for environmental remediation. The
schematic illustration of the solution combustion synthesis

route used for fabricating Eu-doped SmFeOs nanoparticles is
shown in Fig |

B é
™~ ;4//
Stoichiometry
O/F=1

Distilled Water

W

Homogeneous clear
Solution

‘ Heated @ 500°c

\v

Europium doped
Samarium Ferrite
Powder

Fig 1: Flow chart for Preparing Barium ferrate by

Solution Combustion Method

In this study, europium-doped samarium ferrite (Eu-doped
SmFeQOs) nanoparticles were synthesized using the solution
combustion synthesis (SCS) technique—a rapid, energy-
efficient, and cost-effective method widely employed for
fabricating nanomaterials with controlled stoichiometry, fine
particle size, and high phase purity. The schematic
representation of the synthesis procedure is shown in Fig 1.
Analytical-grade samarium nitrate [Sm(NOs)s-6H20], ferric
nitrate  [Fe(NOs);'9H20], and  europium  nitrate
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[Eu(NOs)3-6H20] were used as precursors without further
purification. These nitrates were dissolved in deionized water
and thoroughly mixed with a suitable fuel, such as glycine or
urea, following redox stoichiometric principles to ensure a
balanced combustion reaction. The resulting clear and
homogeneous solution was then placed in a preheated muffle
furnace maintained between 300 and 600 °C, initiating a
vigorous self-propagating exothermic reaction that produced

a lightweight, porous, ash-like powder.

The as-combusted powder was collected and finely ground
using an agate mortar to obtain a uniform texture, followed
by calcination in air at 800°C for 2 to 4 hours. This thermal
treatment enhanced crystallinity, eliminated residual organic
content, and stabilized the orthorhombic perovskite phase of
the synthesized material. Thus, the solution combustion
method effectively facilitated the preparation of Eu-doped
SmFeOs nanoparticles with desirable structural and
functional characteristics, rendering them suitable for further

physical and chemical characterization.

2.2 Characterization Techniques

A detailed investigation of europium-doped samarium ferrite
(SmFeOs) nanoparticles was performed using multiple state-
of-the-art characterization techniques. X-ray diffraction
(XRD) was utilized to determine the crystalline structure and
estimate the average crystallite size of the prepared samples.
Field Emission Scanning Electron Microscopy (FESEM)
provided information on the surface morphology, particle
dimensions, and textural characteristics of both pure and Eu-
doped SmFeOs. Furthermore, Energy-Dispersive X-ray
(EDX) spectroscopy, conducted alongside FESEM,
confirmed the elemental composition and validated the
incorporation of europium into the SmFeQ; lattice through
the detection of Sm, Fe, O, and Eu peaks. The magnetic
characteristics of the nanoparticles were examined using
Vibrating Sample Magnetometry (VSM), enabling the
evaluation of the effect of Eu doping on parameters such as

saturation magnetization and coercivity. An illustrative

schematic of the characterization workflow for Eu-doped

SmFeO:s is shown in Fig 2.

Pallet/ Samarium
ferrite powder

Phase Formation

Surface
Morphology

Elemental
Composition

Magnetic Properties

Figure 2: Flow chart of characterizing Eu Doped
SmFeQs; Nanomaterials

2.2.1X-ray Diffraction (XRD)

X-ray diffraction (XRD) is an essential analytical technique
for investigating nanomaterials, which possess structural
features with at least one dimension between 1 and 100 nm.
Since the wavelength of X-rays is comparable to atomic
dimensions, XRD serves as a highly effective tool for
examining the structural characteristics of these materials. It
enables precise measurement of atomic spacings and is
widely regarded as the preferred method for evaluating strain
states in thin films. Furthermore, the intensity data obtained
from XRD can be used to derive quantitative and reliable
insights into the arrangement of atoms, particularly at
material interfaces. So, it was employed to investigate the
structural characteristics of europium-doped samarium ferrite
(SmFeQOs) nanomaterials. This technique was used to
determine key parameters such as crystallographic phase,
phase purity, lattice constants, crystallinity, and average
crystallite size. The analysis was performed using an X-ray
diffractometer equipped with Cu-Ka radiation (A = 1.5404

A). Diffraction patterns were recorded over a 20 range of
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[insert scan range, e.g., 10°-80°], using optimized scan rates
and step intervals to ensure accurate and high-resolution

structural information (Sindhu et al., 2024).

When the incident monochromatic X-rays interact with the
periodic atomic layers in the crystalline sample, constructive
interference occurs at specific angles, resulting in distinct
diffraction peaks. This phenomenon is governed by Bragg’s
law and provides valuable insight into the internal
arrangement of atoms within the crystal lattice (Figure 3).
Due to the comparable scale of X-ray wavelengths and
interatomic spacings, the diffraction process offers detailed
information about crystal symmetry and lattice structure

(Balta &Simsuk, 2022).

Normal to Surface
X-ray

Detector
Source Diffracted '
X-rays

Inciden
X-rays

[ “ud ] Sample

Figure 3: Principle of XRD along (Source: ResearchGate)

The diffraction data is plotted as intensity versus diffraction
angle (26). By comparing the experimental pattern with
JCPDS standard reference data, the phase composition and
crystallographic structure of the Eu-doped SmFeOs samples
were confirmed, indicating the successful formation of a

crystalline orthorhombic perovskite phase (Bhat et al., 2024).

To estimate the average crystallite size, the Scherrer equation
was applied, which relates the broadening of diffraction
peaks to the size of coherently diffracting domains. Paul
Scherrer first introduced this concept, identifying that smaller
crystallites lead to broader peaks in the XRD pattern. He was
among the first to study the influence of limited particle size
on diffraction broadening. This led to the formulation of the
well-known Scherrer equation, which relates peak

broadening to crystallite size and is expressed as:

K\

Bcoso

where Dis the crystallite size (nm), K is the Scherrer constant
(typically 0.9), A is the X-ray wavelength (1.5404 A for Cu-
Ka), B is the full width at half maximum (FWHM) in radians,
and 0 is the Bragg angle.

2.2.2 Field Emission Scanning Electron Microscopy
(FESEM)

The schematic representation of the Field Emission Scanning
Electron Microscope (FESEM) setup is illustrated in Fig 4.
FESEM is a powerful characterization technique widely used
for investigating the surface morphology, particle size, and
microstructural features of nanomaterials with exceptional
spatial resolution. It operates by directing a highly focused
and accelerated beam of electrons onto the specimen's
surface. As this electron beam interacts with the atoms at or
near the surface of the material, various signals are
generated—primarily secondary electrons and backscattered
electrons—which are then collected by specialized detectors

to produce high-resolution images (Achille et al., 2021).

' Electron beam

[_ - _ Anode

= = Condensor
= Lens

Scanning coils

Objective lens

Back-scattered [ o
electron detector B s "\\ /!,

Secondary electron

Sample
detector

Fig 4: Schematic diagram of Field Emission Scanning

Electron Microscope (Source: ScienceDirect.Com)

Due to its sensitivity to surface features at the nanoscale,
FESEM enables the visualization of fine structural details

such as grain boundaries, porosity, and agglomeration
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patterns. However, since the technique requires the sample to
be electrically conductive for optimal imaging, non-
conductive materials, such as many ceramic or oxide-based
nanomaterials, must be coated with a thin layer of a
conductive material—commonly gold or platinum—_prior to
imaging. This conductive coating prevents charging effects

and enhances the quality of the emitted signal.

The secondary electrons emitted from the sample surface
typically possess low energies, ranging from 3 to 5 eV. These
low-energy electrons are highly sensitive to surface
topography and are primarily responsible for generating
images that reveal fine-scale surface texture, roughness, and
particle distribution. Consequently, FESEM plays a crucial
role in nanomaterials research, providing valuable insights
into morphological changes induced by doping, synthesis

conditions, and post-treatment processes.

2.2.3 Vibrating Sample Magnetometry (VSM)

A schematic representation of the Vibrating Sample
Magnetometer (VSM) setup is shown in Fig S. This highly
sensitive technique is employed to evaluate the magnetic
behaviour of europium-doped samarium ferrite (SmFeQOs)
nanomaterials. VSM operates on the fundamental principle of
Faraday’s Law of Electromagnetic Induction, which states
that a time-varying magnetic field induces an electromotive

force (EMF) in a nearby coil.

Vibrating Head

Electromagnet Sample

Pick-up coils

|_J' B

Signal Reference

|Power Supply

| | Computer

Lock-in Amplifier

Fig 5: Schematic diagram of vibrating sample

magnetometer (Source: Wikipedia)

In this technique, the sample is fixed onto a vibrating rod or
head, which oscillates sinusoidally, typically at a frequency
of around 80-100 Hz, within a uniform magnetic field
produced by a pair of electromagnets. The oscillation of the
magnetized sample causes a periodic change in the magnetic
flux through the surrounding pickup coils, resulting in an
induced voltage that is directly proportional to the
magnetization (M)of the sample (Khan et al., 2020).

This induced signal is detected and refined using a lock-in
amplifier, which isolates the desired frequency component
of the signal while eliminating background noise and
unwanted harmonics. The reference signal input ensures
synchronization with the vibration frequency, enabling
precise detection of weak magnetic signals. The collected
data is then transmitted to acomputer system for real-time

processing and graphical representation(Cao et al., 2014).

The resulting output is typically represented as a
magnetization versus applied magneticfield(M—H)
hysteresis loop, which reveals essential magnetic parameters,
including saturation magnetization (Ms), remanent
magnetization (Mr), andcoercive field (Hc). These

parameters provide deep insights into the nature of magnetic
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ordering, domain behaviour, and the role of Eu** substitution

on the intrinsic magnetic properties of the SmFeO:s lattice.

Moreover, VSM characterization allows for the distinction
between  different magnetic  regimes such as
ferromagnetism, antiferromagnetism,
superparamagnetism, or weak ferromagnetism, which are
highly relevant in the context of nanomaterials. The
technique is particularly beneficial for exploring materials for
use in spintronics, magnetic storage devices, ferrofluids,
and magneto-optical applications, making it indispensable

for advanced functional materials research Nguyen Thai Son

et al., 2024.

3.0 RESULTS AND DISCUSSIONS:

3.1 Structural Analysis

The XRD patterns of undoped and Eu-doped SmFeOs
samples (Fig. 6) display distinct diffraction peaks
characteristic of an orthorhombic perovskite structure. The
major reflections correspond to the (220), (311), (400), (511),
and (440) planes, which are in good agreement with the
standard JCPDS data for SmFeOs. The absence of any
secondary peaks in both the undoped and 5% Eu-doped
samples confirms the successful formation of a single-phase
perovskite structure, indicating that Eu** ions were
effectively incorporated into the SmFeOs lattice without

altering its structural integrity.

However, with increasing Eu concentration to 10% and 15%,
additional diffraction peaks appear, particularly within the 26
range of 20°-35° and around 50°-60°, which are absent in
samples with lower Eu content. These emerging peaks
suggest the presence of secondary phases, likely associated
with Eu-rich compounds such as Eu:0s or EuFeOs. This
finding indicates that excessive europium incorporation
exceeds the solid solubility limit of Eu** in the SmFeOs
lattice, resulting in dopant segregation and partial phase

separation during synthesis.

15 % Eu doped SmFeO3

i i A

10 %o Eu doped SmFeOaz

E

1 A A

5% Eu doped SmFeO3

Intensity

Undoped SmFeO3

40y

T T T

20 40 60 80
20 (Degree)

Figure 6: XRD patterns of undoped and doped SmFeO3

The crystallite size and average crystallite size were
calculated using the Debye—Scherrer formula, as detailed

below.

_ Kr
B Cos0

Where K = Shape factor = 0.9
L = X-ray wavelength = 1.5406 A (For Cu Ka)

Table 1: 0% Eu doped SmFeOs

Pla | 20 0 FWH | FWH | Cos( | Crystall
ne ©) | (rad | M(°) M 0) ite Size

(hkl ) (rad) (nm)
) p

(220 | 31.2 | 0.27 | 2.195 | 0.038 | 0.96 34.88

Yy | 3 | 24 3 33

(11 [37.1] 032 | 2.035 | 0.035 | 0.94 | 37.41
)y | 2 | 40 7 80

(400 | 42.4 | 037 | 2.340 | 0.040 | 093 | 32.65
) 8 | 06 8 28
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(511 | 58.1 | 0.50 | 2.135 | 0.037 | 0.87 35.20 (hkl B
) 5 73 2 42 )
(440 | 62.7 | 0.54 | 2.080 | 0.036 | 0.85 36.15
) 3 76 4 32 (22 | 31. | 027 | 3.00 | 0.05 | 096 | 25.05
The average crystallite size of SmFeOs doped with 0) 23 | 24 24 33
0% Eu is 35.46 nm.
Table 2: 5 % Eu doped SmFeO:s 31 | 37. | 0.32 2.73 0.04 0.94 | 27.12
1 12
Pla | 20 0 FWH | FWH | Cos(8 | Crystall ) 40 & 80
ne | (°) | (rad | M (°) M ) ite Size
hkl d
( ) () ) @0 [ 421037 [ 325 | 005 | 093 | 23.05
) P 0) | 48 | 06 66 28

(22 | 31. 1 027 | 250 | 0.04 | 0.96 | 30.42
0) | 23| 24 |5 37 33 (51 | 58. 1 050 | 295 | 0.05 | 0.87 | 25.12
|15 | 73 13 42

(31 | 37. 1032 | 221 | 0.03 | 094 | 32.41
| 12 | 40 | ¢ 88 80 (44 | 62. | 054 | 285 | 0.04 | 0.853 | 28.76
0 | 73|76 95 2

(40 | 42. 1 037 | 269 | 0.04 | 093 | 2875

0) 48 06 0 69 28 The average crystallite size of SmFeOs doped with
10% Eu is 25.82nm.

(51| 58.1 050 | 245 | 0.04 | 087 | 30.55 Table 4: 15 % Eu doped SmFeOs

| 151 7 |5 27 42

Pla | 20 0 FWH | FWH | Cos( | Crystal
ne | (°) | (rad) | M(®) M 0) lite Size
(44 | 62. | 054 | 233 | 004 | 0.853 | 3243 (hkl (rad) (nm)
0 | 73| 76 | 5 06 2 ) p

(22 | 31| 027 | 350 | 0.06 | 0.96 | 2025
The average crystallite size of SmFeOs doped with 0) 23 | 24 11 33

5% Euis 31.13 nm.

Table 3: 10 % Eu doped SmFeOs 31 | 37. | 0.32 2.88 0.05 0.94 | 24.18

| 12
Pla| 20 | 0 | FWH | FWH | Cos( | Crystal ) 40 06 80

ne | (°) | (rad) | M(®) M 0) lite Size
(rad) (nm)
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(40 | 42. | 037 | 385 | 0.06 | 093 | 18.77
0) | 48 | 06 71 28

(51 | 58. 1 050 | 3.15 | 0.05 | 087 | 21.23
D | 15| 73 48 42

(44 | 62. | 054 | 296 | 0.05 | 0.85 | 25.81
0) | 73 | 76 14 32

The average crystallite size of SmFeOs doped with
15% Eu is 22.05 nm.

The X-ray diffraction (XRD) analysis of undoped and Eu-
doped SmFeOs nanoparticles confirms the formation of an
orthorhombic perovskite structure across all samples. As the
europium concentration increases, the diffraction peaks
become noticeably broader, especially at higher doping levels
(10% and 15%), indicating a reduction in crystallite size.
Debye—Scherrer-based calculations show a systematic
decrease in average crystallite size from 35.46 nm (undoped)
to 31.13 nm (5% Eu), 25.82 nm (10% Eu), and 22.05 nm
(15% Eu). This trend is primarily attributed to the substitution
of Sm** ions (1.08 A) with slightly larger Eu** ions (1.12 A),
which introduces lattice strain and local distortions. These
microstructural disturbances increase the system’s internal
energy and hinder the atomic diffusion required for grain

growth during combustion synthesis.

Apart from the ionic radius mismatch, Eu** doping leads to
the generation of structural defects such as oxygen vacancies
and dislocations. These defects act as effective barriers to
grain boundary migration and coalescence, thereby limiting
crystal growth. Moreover, the presence of Eu*" ions at grain
boundaries acts as a pinning mechanism, restricting grain
mobility and promoting the formation of finer crystallites.
These combined effects—Ilattice distortion, defect formation,
and grain boundary pinning—collectively contribute to the

refinement of crystallite size. The progressive broadening of

diffraction peaks across key planes (220), (311), (400), (511),
and (440) aligns with this observation and confirms the
crystallite size reduction in accordance with the Scherrer

equation.

At higher doping concentrations, especially at 15%,
additional diffraction peaks begin to appear in the XRD
patterns, signaling the emergence of secondary phases. This
is likely due to the oversaturation of Eu** ions beyond their
solubility limit in the SmFeOs lattice, resulting in the
segregation of excess dopants. These secondary phases may
correspond to Eu-rich compounds such as Eu20s or EuFeOs,
indicating phase instability in the host matrix. Thus, while
low to moderate Eu doping (<10%) maintains the single-
phase perovskite structure @and enhances crystallite
refinement, excessive doping (>10%) disrupts structural
uniformity and promotes the development of multiphase

systems.

In summary, Eu doping in SmFeOs nanoparticles
significantly alters the crystallographic characteristics,
leading to reduced crystallite size due to strain effects, defect
formation, and grain boundary pinning. The XRD data reflect
these changes through systematic peak broadening. However,
excessive doping introduces structural instability and
secondary phase formation, highlighting the importance of
optimizing Eu concentration to maintain phase purity while

enhancing nanoscale features.

3.2 Morphology Analysis

Fig 7 shows the FESEM images of doped and undoped
SmFeO3
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Fig 7. FE-SEM images of (a) 0% Eu doped SmFeO3, (b)
5% Eu doped SmFeO3

(c) 10% Eudoped SmFeO3 and (d) 15 % Eu doped
SmFeO3 samples calcined at 800 °C.

The surface morphology of the synthesized SmFeOs and Eu-
doped SmFeOs nanoparticles was thoroughly investigated
using Field Emission Scanning Electron Microscopy
(FESEM). The -corresponding micrographs for varying
europium doping concentrations (0%, 5%, 10%, and 15%)
are presented in Figure 7a to 7d. The images reveal significant
variations in particle shape, size distribution, surface texture,
crystallite definition, and agglomeration behaviour as a
function of europium content. These morphological changes
clearly indicate that Eu** doping plays a crucial role in
modifying the nucleation and growth dynamics during the
combustion synthesis process. The substitution of Eu ions
into the SmFeOs lattice likely alters the thermodynamic and
kinetic parameters of particle formation, thereby influencing
the crystallization pathway, particle anisotropy, and degree of
porosity. Such structural evolution with increasing dopant
concentration provides insight into the relationship between
dopant-induced lattice distortion and the resulting

microstructural features, which are vital for tailoring the

material’s functional properties in magnetic and electronic

applications.

Figure 7a: 0% Eu-doped SmFeOs

The FESEM image of the undoped SmFeOs sample (Fig 7a)
exhibits a relatively compact and densely packed
microstructure. The particles appear to be irregularly shaped
with a tendency toward polygonal and rounded geometries. A
high degree of agglomeration is observed, which is
characteristic of nanoparticles due to their high surface
energy and tendency to minimize surface free energy through
aggregation. The grain boundaries are not distinctly defined,
and the overall surface appears rough and uneven. The
particle sizes are mostly in the submicron range, with some
variation in size distribution. The compact nature and limited
porosity indicate incomplete control over particle growth in
the absence of doping, likely due to random grain fusion
during the combustion reaction. Such a morphology may
result in restricted magnetic domain wall movement due to
dense particle arrangement and high intergranular

connectivity.

Figure 7b: 5% Eu-doped SmFeO:

Upon doping with 5% Eu (Figure 7b), the microstructure
undergoes a clear transformation. The particles display well-
defined rod-like and cylindrical morphologies with smooth
surfaces and sharp edges, suggesting enhanced crystalline
order. These eclongated particles are more uniformly
distributed with improved separation between individual
grains, indicating reduced agglomeration compared to the
undoped sample. The presence of rod-shaped particles points
toward anisotropic crystal growth, likely driven by the
substitution of smaller Eu** ions into the Sm** sites, which
alters the lattice strain and growth kinetics. The particle
alignment and uniform shape reflect better phase
development and structural integrity. The enhanced
crystallinity and reduced agglomeration may contribute to
improved magnetic coupling between grains, leading to

superior magnetic performance due to minimized grain

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal



International Journal of Research in all Subjects in Multi Languages

[Author: Dipak Nath et al.] [Subject: English] I.F.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

boundary scattering and more effective magnetic domain

interactions.

Figure 3c: 10% Eu-doped SmFeOs

With an increase in europium content to 10% (Fig 7c), the
particles become finer and more uniformly distributed across
the surface. The morphology shifts toward smaller, well-
dispersed grains with mostly equiaxed or slightly faceted
polygonal shapes. The average particle size decreases
significantly, and the level of agglomeration is further
minimized. The overall microstructure appears more
homogenous and compact, reflecting controlled nucleation
and inhibited grain growth during synthesis. This
improvement is likely due to the role of Eu*" in reducing the
grain coarsening rate by introducing local lattice distortions
that hinder long-range diffusion during crystallization. The
refined nanostructure is expected to enhance magnetic
behavior due to increased surface area, reduced grain size,
and the enhanced contribution of surface spins. Moreover, the
fine grain size and uniform distribution can improve
magneto-electric and catalytic functionalities, making this

composition promising for multifunctional applications.

Figure 7d: 15% Eu-doped SmFeOs

At a higher doping level of 15% Eu (Figure 7d), the FESEM
image reveals a distinctly different and more complex surface
morphology. The particles exhibit a mixed structure
consisting of ultrafine grains and elongated rod-like entities
with prominent edges and facets. A moderately porous
structure is evident, likely due to increased lattice distortion
caused by the excessive substitution of Eu** ions into the
SmFeOs matrix. This high doping level may induce strain and
disrupt the uniform lattice framework, leading to the
formation of voids and non-uniform grain growth. The
distribution of particle sizes appears broader, with both nano-
and micro-sized features coexisting. Despite some degree of
secondary agglomeration, the surface remains relatively open
and porous compared to lower doping levels. Such

morphology can enhance magnetic anisotropy and surface

reactivity due to the increased surface-to-volume ratio and
higher defect density. The observed porosity and diversified
grain structure may also contribute positively to catalytic and
spintronic applications by facilitating better charge transport

and active surface interactions.

In summary, the FESEM analysis clearly demonstrates that
europium doping significantly influences the morphological
features of SmFeOs nanoparticles. The progression from
dense, agglomerated grains in the undoped sample to more
refined, porous, and well-dispersed particles at higher Eu
concentrations reflects the dopant’s role in modulating grain
growth, crystallinity, and surface properties. These changes
in microstructure are expected to impact the material’s
magnetic, electrical, and catalytic performance, making
europium doped SmFeOs a promising candidate for

multifunctional device applications.

3.2 Magnetic Analysis

The magnetic behaviour of pure and europium (Eu)-
substituted SmFeOs nanoparticles was examined using a
Vibrating Sample Magnetometer (VSM), as depicted in
Figure 8. Magnetization—field (M—H) measurements were
carried out at room temperature (300 K) within an applied
magnetic field range of +15,000 Oe. The resulting hysteresis
loops reveal that all samples display weak ferromagnetism, a
typical property of rare-earth orthoferrites. This magnetic
response arises from the canted antiferromagnetic
arrangement of Fe*" spins, which is induced by the
Dzyaloshinskii-Moriya (DM) interaction. An evident
enhancement in saturation magnetization (Ms) is observed
with increasing Eu content, suggesting that the replacement
of Sm*" ions by Eu** ions notably influence the magnetic

ordering within the SmFeOs structure.
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Fig 8: Field dependence of magnetization measuredat 300K.

Quantitatively, the saturation magnetization values extracted
from the M—H curves are approximately 43 emu/g for
undoped SmFeOs, increasing to 47 emu/g for the 5% Eu-
doped sample, 50 emu/g for the 10% Eu-doped sample, and
reaching a maximum of 71 emu/g for the 15% Eu-doped
composition. This continuous enhancement in magnetic
response can be attributed to several factors. First, the
substitution of Sm** ions (ionic radius ~1.08 A) with slightly
larger Eu** ions (ionic radius ~1.12 A) introduce lattice
distortions, which affect the Fe-O-Fe superexchange
pathways. These distortions lead to an increase in spin
canting, thereby contributing to a higher net magnetic
moment. Secondly, Eu doping is likely to introduce oxygen
vacancies to maintain charge neutrality in the lattice. The
presence of these vacancies can facilitate the partial reduction
of Fe** to Fe?" ions, promoting double exchange interactions

(Fe**—0*—Fe?*), which enhance ferromagnetic coupling.

Furthermore, the observed decrease in crystallite size with
increasing Eu content, as confirmed by X-ray diffraction
analysis, plays a critical role in enhancing the magnetic
properties. Smaller nanoparticles have a higher surface-to-
volume ratio, leading to a larger proportion of surface atoms
with uncompensated spins, which contributes to the overall

magnetization. Additionally, the presence of Eu’*' ions at

grain boundaries can suppress magnetic domain wall motion
and improve the alignment of magnetic moments under an
applied field. The combination of lattice strain induced
defects, oxygen non-stoichiometry, and nanoscale effects
work synergistically to amplify the magnetic response of the
system. In conclusion, the M—H measurements at 300 K
clearly show that Eu doping enhances the magnetic
performance of SmFeOs nanoparticles, making them
promising candidates for magnetic storage, sensors, and

spintronic applications.
CONCLUSION:

In this study, europium dopedSmFeOs nanocrystals were
successfully synthesized via the solution combustion method,
followed by sintering at 800 °C to enhance crystallinity,
phase stability, and structural integrity. X-ray diffraction
(XRD) confirmed the formation of a single-phase
orthorhombic perovskite structure with high purity for all
compositions. The observed peak broadening and gradual
reduction in crystallite size with increasing Eu content
indicated lattice distortion caused by substituting smaller
Sm?** ions (1.08 A) with slightly larger Eu** ions (1.12 A),
which introduced internal strain and influenced grain growth.
Field Emission Scanning Electron Microscopy (FESEM)
showed agglomerated yet uniformly  distributed
nanoparticles, with a noticeable decrease in particle size upon
higher Eu doping, suggesting that europium incorporation
suppresses grain growth by creating structural defects and
oxygen vacancies. Energy-Dispersive X-ray Spectroscopy
(EDX) confirmed the presence of Sm, Fe, O, and Eu
elements, verifying the successful substitution of Eu** within
the SmFeO; lattice without compromising phase purity.
Magnetic characterization using a Vibrating Sample
Magnetometer (VSM) at 300 K revealed weak ferromagnetic
behaviour for all samples, with enhanced magnetization at
higher Eu concentrations. This improvement is attributed to
Eu**-induced lattice distortions, modified Fe-O—Fe exchange
interactions, and oxygen vacancies that promote spin canting,

thereby increasing the net magnetic moment. Overall, the
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study demonstrates that controlled europium doping
effectively tailors the structural, morphological, and magnetic
properties of SmFeOs nanoparticles, highlighting their
potential for next-generation magnetic storage, sensor, and

spintronic applications.
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ABSTRACT

This paper examines how cyberbullying, —online
harassment, and social-justice discourse intersect in
today’s digital world. Using insights from communication
studies, psychology, and digital media research, the study
explores how online platforms can both encourage
harmful behavior and support social advocacy, often
blurring the boundary between empowerment and
aggression. Three key issues are highlighted: the unequal
impact on marginalized groups, the role of anonymity and
platform dynamics in exacerbating harassment, and the
complex nature of social-justice movements that can
unintentionally promote exclusionary practices. Drawing
on a social-ecological framework, the paper proposes
frameworks for encouraging ethical and equitable online
communication without relying solely on punitive
responses. Implications for education, digital policy, and
platform design are discussed, aiming to reduce harm

while protecting free speech.

KEYWORDS- Social justice, digital policy, social media,

cyber crime
INTRODUCTION

The rapid evolution of digital technologies and social media
has transformed how individuals communicate and engage
with social issues. Platforms such as Facebook,Twitter,
Instagram, Reddit and others offer unprecedented
opportunities for activism, community-building and
awareness-raising about issues of race, gender, sexuality, and
class. At the same time, however, these same spaces facilitate

new forms of aggression: cyberbullying, online harassment,

hate speech, doxing, impersonation and sharing of images
without consent. While social justice discourse — defined as
communication aimed at challenging structural inequalities
— holds great promise, it also encounters significant
contradictions when its tools and practices overlap with

harmful behaviors.

Cyberbullying is typically conceptualized as repeated,
intentional acts of aggression via digital means, often
targeting vulnerable individuals (e.g., young people, minority
groups). Online harassment is a broader term; it encompasses
both repeated and one-off acts (such as hate speech, doxing,
or impersonation) that use digital technology to threaten,
humiliate or silence others. Meanwhile, social justice
discourse seeks to challenge inequities but may, when
practiced online, become entangled with dynamics of moral
outrage, public shaming, exclusion, or ‘call-out’ culture at

times replicating the aggression it claims to challenge.

This paper argues that while digital platforms provide new
avenues for empowerment and marginalized voices to be
heard, they also embed risk: the same affordances
(anonymity, networked virality, algorithmic amplification)
that support activism can also fuel harassment. By applying a
social-ecological theoretical framework we map how
individual, community and structural factors intersect in
digital spaces. We also explore how social justice movements
online can inadvertently replicate patterns of harm through
psychological and group-level dynamics such as projection,
groupthink or narcissistic defensiveness. In doing so, we
contribute to the emergent field of digital media ethics and
propose frameworks designed to support ethical, equitable
online communication without depending purely on

punishment or censorship.
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LITERATURE REVIEW

Defining and Differentiating Cyberbullying and Online

Harassment

The literature on cyberbullying has expanded rapidly in
recent years. As National Institute of Justice observes, one of
the major hurdles is definitional inconsistency: many studies
of cyberbullying fail to articulate clear criteria such as intent
to harm, repetition, power imbalance and use of technology.
According to Ray (2024), in a review of 71 papers from
2007-2022, there were notable variations in how
cyberbullying was defined, and most frameworks lacked

consensus.

As Ray (2024) summarizes: “cyberbullying is a global
problem and a distinct form of bullying that includes
repetition; power imbalance; intent; and harm.” In contrast,
the broader term online harassment includes one-time acts or
forms of aggression beyond the repeated bullying modelsuch
as doxing, impersonation, or posting non-consensual images.
The line between cyberbullying and harassment can blur,
especially when social media virality or networked group
behavior escalate an incident beyond the “traditional

bullying” paradigm.

Cyberbullying is often described as an extension of
traditional school bullying but amplified by digital
affordances anonymity, easy access, unlimited audiences,
permanence of content. For example, research shows more
than one-third of youth report some form of online bullying
experience. The work of Aizenkot (2020) on WhatsApp
discourse demonstrates that digital spaces blur distinctions

between “public” vs “private” harassment.

The consequences of these behaviors are significant. Victims
often report emotional distress, anxiety, depression,
diminished self-esteem and social isolation. For example, the
chapter “Cyberbullying and Social Media” notes outcomes of
cyberbullying among adolescents including increased

suicidal ideation and lower self-esteem.

The Role of Social Justice Discourse

Social justice discourse in digital spaces is complex. On one
hand, it offers tools for marginalised groups to articulate their
experiences, build community, raise awareness and challenge
structural oppression. On the other hand, the same tools may
become vehicles for exclusionary practices, moral policing or

mob-style public shaming.

From a communication perspective, online activism often
leverages the affordances of digital platforms for mobilizing
collective voices. Yet within such activism there may exist
power dynamics, in-group/out-group formation, and moral
grandstanding phenomena also documented in psychology
and group-behavior research. For instance, individuals with
“dark triad” personality traits (narcissism, Machiavellianism,
psychopathy) may adopt social justice causes to gain moral
capital or manipulate others, rather than authentically
promote equity. Ray (2024) links cyberbullying and online
harassment to manifestations of Machiavellianism and

psychopathy in adult populations.

In online social justice settings, “call-out culture” can overlap
with harassment. While intended to hold people accountable,
public shaming campaigns may mobilise coordinated
negativity — effectively resembling cyberbullying. The
tension lies in distinguishing accountability from vengeance,

advocacy from aggression, empowerment from exclusion.

Thus, social justice discourse functions in two interlinked yet
contradictory ways: as a protective/empowering tool for
marginalized voices, and as a weaponized platform for digital
aggression. The boundary between the two is neither fixed
nor self-evident; it depends on context, power relations,

audience, and platform dynamics.
Impacts and Vulnerabilities

The impacts of cyberbullying and online harassment are
widespread and unequal across populations. Globally,
vulnerable groups — such as LGBTQ+ youth, racial and
ethnic minorities, women, neurodiverse individuals, and
those with prior trauma histories — are disproportionately

victimized.
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For example, studies have shown that in many countries,
minority students choose stronger moderation policies due to
low trust in existing systems. In Saudi Arabia, university
students who experienced digital bullying reported high
psychological distress, and social support was found to

mitigate some harm. (Khursheed & Hamid, 2023)

Other research shows that those who experience early trauma
or neglect are more likely to become involved in online
aggression later — either as victims or perpetrators —
demonstrating the overlap between psychological and social-

ecological factors.

At the individual level, low empathy, impulsivity, and
previous victimization correlate with higher perpetration of
cyberbullying. The anonymity and reduced social cues in
digital spaces amplify disinhibition, enabling more
aggressive behavior than would occur in face-to-face
interactions. For example, deindividuation associated with
anonymity has been identified as a key accelerator of online

bullying.

From a structural perspective, algorithmic amplification,
platform affordances (share, forward, “like”), and mass
connectivity facilitate both rapid spread and virality of
harassment. Platforms may inadvertently reward outrage,
negativity or visibility, creating incentives for malicious

behavior disguised as activism or moral policing.

Critically, the notion of power imbalance remains central:
although digital spaces may appear equalizing (anyone can
post), disparities remain. Marginalized individuals are often
less protected, more frequently targeted, and have fewer
resources to respond. Furthermore, within social justice
discourse, minority voices may be mis-characterized (e.g.,
“aggressive” or “emotional”) due to cultural bias, thereby

reinforcing digital inequality.
Theoretical Framework and Analysis

This study uses two principal theoretical lenses: critical social
theory and the social-ecological model adapted for digital

spaces.

The social-ecological model, originally developed for public
health, emphasises multiple layers of influence: the
individual (intrapersonal), the interpersonal/community, and

the structural/policy level. In digital contexts:

Individual level: psychological traits (projection, low

empathy, dark triad), past trauma, online habits.

Community level: group norms, online peer networks,

activism communities, fandoms, “call-out” groups.

Structural level: platform design (anonymity, share
functions, algorithmic curation), corporate policy, national
digital regulation, cultural norms around justice and

discourse.

In applying this model, we examine how digital social justice
communities may themselves form communities with norms,
rewarding “rightness” and punishing deviation — sometimes
through public shaming or exclusion. At the same time,
structural factors such as anonymity and viral sharing amplify

harm.

From a critical social theory viewpoint, we situate online
harassment and social justice discourse within broader
systems of power, culture, and ideology. Social justice
movements aim to challenge inequality, yet they operate in
digital spaces governed by capitalist platforms, surveillance
logics, and visibility economies. The digital activism that
purports to empower may paradoxically replicate

hierarchical, exclusionary, or punitive practices.

For example, within activist online communities, individuals
may alternate between praise and harsh public criticism — a
dynamic resembling “moral maintenance” rather than
genuine dialogue. This resembles the group-psychological
phenomenon of projection: unacknowledged aggression
within the group is projected outward onto those perceived as
“incorrect” or “unjust.” Moreover, groupthink and echo-
chamber dynamics can reduce reflexivity, emphasize purity
of belief, and sanction dissent — practices that run counter to

inclusive, empathetic dialogue.
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Additionally, concepts from psychology such as the Dark
Triad help explain how some individuals may exploit social
justice discourse online for self-promotion, moral signaling
or aggression masked as accountability. The literature
indicates that traits like narcissism, Machiavellianism and
psychopathy correlate with higher rates of cyberbullying or

harassment in online settings.

Thus, the interplay of individual vulnerabilities, community
norms, and structural affordances produces a complex field
in which empowerment and aggression are entwined. The
boundary between “raising awareness” and “weaponizing

justice” becomes difficult to maintain.
DISCUSSION

Given the preceding analysis, addressing cyberbullying,
online harassment, and the dynamics of social justice
discourse in digital spaces requires multi-layered, nuanced
interventions rather than simply punitive responses or

censorship.
1. Education and digital literacy:

At the individual and community levels, education programs
should focus not only on recognizing harassment but also on
fostering empathy, emotional awareness, critical reflection,
and dialogue skills. For instance, youth education might
include modules on online ethics, dealing with moral outrage,
and recognizing when activism becomes exclusion. Trauma-
informed approaches are especially important for vulnerable

populations.
2. Platform and design interventions:

At the structural level, platform design should incorporate
trauma-informed moderation: not simply automated
shutdowns or flagging, but user-led reporting, contextual
nuance (e.g., what is accountability vs harassment?), and
algorithmic architectures that don’t reward outrage. For
example, relying solely on real-name policies may suppress
vulnerable voices and expose marginalized users to greater
risk, so design must consider privacy, choice and safety. As

Cowie & Myers (2023) indicate in “Cyberbullying and

Online Harms”, inclusive policy must empower rather than

silence.
3. Social justice praxis in online settings:

Activist communities must reflect on how their digital
practices may reproduce patterns of exclusion or aggression.
Mechanisms such as structured dialogue, peer-mediated
moderation, and restorative rather than retributive
accountability can help. Recognizing that moral outrage may

energies action but also polarize relationships is key.
4. Policy frameworks and collective responsibility:

Governments and NGOs should adopt frameworks that
recognize the relational and ecological nature of digital harm.
Policies should emphasize prevention, education and
community norms rather than simply punitive enforcement.
Furthermore, moderation policy must consider cross-
jurisdictional issues, platform power, and marginalized user

voices.
5. Research and future directions:

Future research should priorities long-term, cross-cultural,
and mixed-method studies exploring how digital activism,
identity, and aggression evolve. As Ray (2024) notes, adult
populations and non-youth demographics remain under-
studied in cyberbullying research. There is also a gap around
how social justice discourse specifically interacts with

harassment dynamics, especially in non-Western contexts.
CONCLUSION

In digital spaces, the same platforms designed for
empowerment, connection, and activism can also become
arenas for harm, exclusion and aggression. The paradox of
social justice discourse in digital environments lies in this
dual potential: while aimed at redressing inequality, it can
replicate exclusionary, punitive or aggressive dynamics when
mediated through anonymous, networked, algorithmically-

driven systems.

By utilizing a social-ecological framework and integrating

critical social theory, this paper has shown that the boundary
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between empowerment and aggression is permeable and
context-dependent. Vulnerable individuals may be exposed
to greater harm; activist communities may unintentionally
become vehicles of exclusion; structural design and platform

incentives may amplify moral-intensity and reduce nuance.

To build more inclusive, ethical online communities, we need
educational, technical, social and policy-based interventions
that emphasize empathy, reflexivity and structural change—
not just punishment. Checking the pursuit of justice so that it
does not reproduce the harm it seeks to eliminate is perhaps

the central challenge of digital social-justice engagement.
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ABSTRACT

The responsible use of technology has transformed our
lives, enabling us to work learn and connect in
unprecedented ways. However its positive impact
depends on our ability to use it with ethics and awareness.
For this reasonpromoting a balanced relation with
technology is vital to maximize its transformative
potential, especially in education, where it plays a key role

in preparing future generations.

Responsible technology is not limited to the moderate use
of electronic devices; rather it encompasses a
comprehensive  approach that includes ethical
interaction, time management, and privacy protection in
digital environments In a world where technology touches
every aspect of our lives, this concept becomes especially
relevant, as our online decisions impact both individually

and collectively.

The responsible use of technology can be defined as the
conscious ethical and effective use of digital tools to
maximize their benefits and minimize their risks. This
includes not how much time we spend in front of a screen
but also how we decide to interact, share information and
participate in virtual communities. Responsible
technology involves balancing access to innovation with

respect for human values and ethical standards.
Definition

Ethical use of technology refers to the responsible and
fairapplicaiotn of digital tools and resources in a manner that
respects the rights and well-being of all users. This concept
emphasizes the importance of integrity, transparency, and
accountability in utilizing technology, particularly in

educational setting where students interact with various

digital platforms, It is crucial to promote a culture of ethical
behaviour, ensuring that technology serves to enhance
learning and development without compromising individual

privacy or security.
Ethical use of technology influence students behaviour

The ethical use of technology significantly shapes students
behaviour by instilling a sense of responsibility and
accountability for their actions online. When students
understand the consequences of their digital footprints, they
are more likely to engage in respectful interactions and make
informed decisions about sharing information. This
awareness foster a positive digital environment that
discourages negative behaviours such as cyberbullying or

misinformation.
Ethics for technology use in the classroom

Ethics has always been at the care of creating a thriving
learning environment we are well accustom to teaching
students ethics through principal examples, such as these are

the rules (don’t push) : here are reason for the rules.

The widespread availability of technology bring new and
challenging ethical issues to the forefront. Doug Johnson an
expert in educational technology, acknowledges that
technology in the classroom can be extremely disruptive. He
argues that our society has imposed gudelins for thins
children cannot do because children are not emotionally
developed for these activities. However, in our attempt to
educate children to become computer literate. We push them

into cyberspace without guidance

If we take some time to understand the biggest ethical issues
affecting our classrooms. We can better understand how to

address them.
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Key principles for Ethical Technology use in the

classroom

To address these concerns, Education to the

fallingprinciples :

1. Prioritize student privacy :use platforms that
comply with data protection laws such as FERPA
(Family Education Rights and Privacy Act) inform
students and parents about how their data is
collected , used and protected

2. Promote Digital Equity: Ensure all students have
access to necessary devices and internet
connectivity. Provide alternative assignments or
resources for students who face technological
barriers.

3. Encourage responsible usage: Teach students
about digital citizenship, including online etiquette,
safety, and critical evaluation of information.

4. Balance technology with traditional methods:
Incorporate hands on activities and face to face
interactions to faster diverse learning experiences

5. Data privacy and security -:protect personal
information from misuse and unauthorized access,
and ensure data is handled transparently and with
consent.

6. Fairness and Equity:ensure technology benefits
everyone and does not reinforce societal biases or
create new forms of discrimination. This is
especially important for algorithms and technology.

7. Accou8ntability and Transparency : Be clear
about how technology works and hold individuals
and organizations accountable for its outcames both

positive and negative

Practical strategies for implementing ethical

Technology Practices

1 Conduct Regular Training:offer professional
development sessions for educators to stay

informed about ethical tech practices Educate

students on the importance of digital literacy
and responsible online behaviour.

2 Choose trusted tools -: research and select
educational  technologies that prioritize
security,  accessibility, and inclusivity.
Regularlyrevives tools to ensure
theyremincompliant with ethical standards.

3 Engage stakeholders involve parents,
students, and administrators in discussion about
technology policies. Establish a technology
ethics committee to address ongoing concerns
and updates.

4 Monitor and evaluate usage :track the
effectiveness and impact of technology in
achieving educational goals. Use feedback from
students and teachers to make necessary

adjustments
Good use of technology in Education

As we will see in the following paragraphs. Al’s Potential in
education extends beyond its technological capabilities. It has
the power to make education more accessible engaging and
customized to students needs as well as to make education

administrations more efficient and productive.
The most compelling benefits of education technology

Personalized Learning -:1t is widely accepted that adapting
the teaching and learning process to each students
characteristics, needs, and interests is important to improving
their motivation, engagement understanding, and academic

performance.

However advancing personalized learning is one of the most
significant challenges in education. Even in countries at the
forefront of education, classrooms are so big that educators
don’t have the time to focus on every students needs. Equally,
education materials typically follow a one size fits all fashion

which often fails to engage part of the student.

Education for everyone -: Generative technology has the

potential to democratize education, making learning
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opportunities accessible to students who would otherwise

encounter obstacles.

Technology can be particularly effective in highly diverse
classroom with students of different backgrounds, economic

status and languages.
Administrative efficiency

The daily life of educators expands beyond teaching. It also
involves many administrative, time-and-energy-consuming
tosks, including grading assignments and exams, preparing
materials and lessons, filling forms, and writing reports.
Allowing teacher to work less and devote more attention to

students needs.
Supporting creativity and critical thinking

For creativity, generative tools can work as effective
assistants in tasks like story drafting and image. Video or
music generation. If used wisely, they are particularly
suitable to boost intellectual creativity,help students at the
beinging of their journey in a certain discipline, and
overcome obstacles during creative processes, like mental
blocks.

Practical tips for using technology in Education

If you are considering using generative tecnic tools in your
daily work and introducing them to your students you should

consider the following practical tips:
Identify successful use cases

Given the powerful capabilities of generative technology the
number of use cases is potentially unlimited while innovation
in the classroom is always welcome you should always and
limitations of using generative technology in your course.
Just to give you a glimpse of the possibilities of generative

All in education, here is a list with some promising use cases.

1. Developing critical thinking

2. Creative writing and visualization
3. Comparative analysis
4

Language learning

5. His to rical role play

Set clear guideline -: Before introducing generative Al in
Classroom , you should be fully aware of its capabilities and
limitations. In this research phase, you should also check
whether the technology aligns with your educational
institutions values, missions, and rules and how it can create

added value in your course.

When generative technology is allowed you should explain
how - to document and credit content, providing
recommendations and examples. These rules in terms of
documentation and attribution should also apply to you if you
use generative technology during the preparation of your

materials.

Monitor the tool -: Generative Al is a powerful technology,
but it is not bulletproof. It can be subject to hollycination, or

it simply may not work as you expected

Given the current state of generative technology, establishing
trusting relationships with students and designing clear
guidelines and policies is probably the most effective strategy

to ensure correct use.
Technology Ethical considerations and Best Bratices

As always accurse with emerging technologies with power
comes responsibility it is important to consider its potential

risk and ethical considerations.

e Privacy and dada security :-this cab be lead to
issues and risks related to data privacy and security
especially if sensitive personal data are disclosed.

e Transparency and attribution -:Technology
system are black boxes in nature, which implies that
is difficult to understand how they arrived at a
particular response or what factors led to their
decision making

e Addressing bias and accuracy -:Biased Gen Al
tools can result in harmful outputs that often
exacerbate  discrimination and  stereotypes,

particularly against minority group check out the
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understanding and mitigating Bias in Large .
Language Models to learn more about the subject

o Digital divide -—:if wrongly implemented,
generative Al threatens to widen the digital divide .
on the one hand if generous, every students should
have equal access to this technology , meaning that
all of them should have digital device and internet

connection.

CONCLUSION -: Education Technology is here to stay and
has the potential to revolutionize every sector of the .
economy, including education, It’s up to educators and ed-
tech solution providers to determine the most effective way
to tap into the technology’s potential while mitigation its

potential risks.

Data camp is working hard to provide comprehensive and
accessible resources for educators to keep update with Al

development
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ABSTRACT

In today's digital age, faculty members are expected to
possess adequate digital literacy skills to effectively
integrate technology into their teaching, research, and
professional development. This study explores the digital
literacy skills of faculty members in the Chhattisgarh
Region, focusing on their awareness and approach to
digital tools and technologies. A survey-based approach
was used to collect data from 125 faculty members across
various disciplines. The study highlights the need for
targeted digital literacy training programs to enhance
faculty members' skills. The majority of respondents are
good at typing, web searching, and computer literacy;
internet literacy received the highest mean score. Al, big
data, cybersecurity, IoT, virtual reality, and cloud
computing are all somewhat recognizable to them; cloud
computing also received the best mean score. Faculty
primarily use ICT for file uploading and downloading, as
well as information retrieval and processing. The
importance of digital literacy will only grow as academics
keep growing, influencing the profession's future and the

knowledge of the societies they serve.

KEYWORDS: Digital literacy, ICT literacy skills, digital
tools and technology awareness and approach, digital

competencies

INTRODUCTION: -

The 21st century is frequently called the "digital era"
because digitization is transforming all aspects of society.

Social and economic growth is greatly influenced by digital

literacy. Many developments in how people work,
communicate, and interact daily have been created by the
rapid growth of digital technologies in the twenty-first
century. Digital literacy enables people to interact, obtain
information, solve problems, contribute fully in the digital
environment, and participate in online activities and learning.
Digital literacy has emerged as a critical skill set, enabling
individuals to access information, communicate, and engage
with the world around them. Despite its growing importance,
many individuals struggle with digital literacy, hindering
their ability to fully leverage the benefits of digital
technologies. Due to the wide availability of digital
technology, the landscape of information access,
management, and dissemination has undergone a major
change in the twenty-first century. Libraries, formerly
thought of as stores of printed knowledge, have gradually
transformed into dynamic information hubs that leverage
digital tools and resources to meet users' changing
requirements. Digital literacy—the ability to effectively
utilize digital tools, evaluate digital content, and participate
in digital environments—has emerged as a crucial
competency for library professionals. This shift is particularly
significant in regions such as Chhattisgarh, India, where rapid
socio-economic development intersects with challenges of

digital inclusion and infrastructure.

LITERATURE REVIEW

Shabana Tabusum, S.Z. (2014) was to determine the digital
competency of college students studying arts and sciences,
the significance of digital literacy, the quantity and

familiarity with digital resources, and the purpose and
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utilization of digital resources. The surveys were given to 300
randomly selected science and art students from three
colleges in the Tiruvallur District; 224 of the surveys were
kept for additional statistical analysis. The majority of female
students use computers once a week, whereas the majority of
male students use them every day. The majority of female
students and 91.57% of male students use audio resources.
Most students studying the arts and sciences utilize the
internet, search engines, email, multimedia, and animations
and simulations. It is about being able to make use of
technologies to participate in and contribute to modern social,

cultural, political, and economic life.

Wardhani, Diah(2019) determined the degree of digital
literacy among Indonesian college students, particularly
those attending a private institution in Jakarta. Media literacy
skills had the best presenting ability, at 83.3%. The study's
findings indicate that parental participation affects students'
proficiency in digital literacy. Children strongly acknowledge
the importance that parents play in educating and developing
them as role models, mentors, organizers, and teachers. In the
meantime, parents' involvement hasn't had the biggest impact
on raising students' digital literacy skills. Media literacy
competency has the greatest presentation, at 83.3%, followed
by communication and information technology literacy and
information literacy competence, at 74.8% and 45.1%,

respectively.

PailetChewe (2020) investigates digital literacy skills among
library professionals in Zambia and examines the extent to
which digital skills are being used in libraries to enhance
service delivery. A survey research, quantitative in nature, in
which purposive sampling was employed to select a sample
of 81 respondents out of a population of 346 librarians. In the
research, it was discovered that 24 (40.0%) thought of their
level of digital abilities as basic, 19 (31.7%) as intermediate,
and 17 (28.3%) as advanced. Thus, librarians' degree of
digital literacy remains low. Thus, it was recommended that
more training programs for librarians and a concentrated
effort be made to include digital literacy programs in the

institutions' curricula. Information about Zambian library

professionals' levels of digital literacy is provided in this

study.

Budiman, Rahmat (2023) aimed to acquire a comprehensive
understanding of the digital literacy skills possessed by first-
year students and how they impact students’ participation in
online classes. 902 questionnaires were invited to complete
the survey. The results showed that students' digital literacy
in the first semester, in general, is still in the low category.
The average score for each competency area still varies. The
average score on information and data literacy competence
was low. The average score for communication and
collaboration competence was in the medium category. The
average score for the digital content creation competence area
is low. The study reveals the importance of digital literacy of

students in online teaching and learning.

BoroBhaigyashree(2023) surveys the Digital Literacy Skill
(DLS) of Postgraduate (P.G.) students in the School of Life
Science of selected Northeast Central Universities. The paper
emphasizes how important it is for students to improve their
digital literacy for both academic and daily purposes.
Students have difficulties when utilizing the internet, despite
their proficiency with digital devices, web-based apps,
Microsoft Office software, and academic and professional
networking platforms. Organizations are urged to create user
education and awareness initiatives to solve this. By
addressing problems like coming across false information,
these initiatives hope to strengthen the digital literacy

landscape.

Objectives of the study

To identify familiarity with ICT Literacy Skills

2.  To measure familiarity with Digital Technology
Literacy Skill

3. To know the digital application literacy skills of

faculties

METHODOLOGY
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A survey-based approach was used to collect data 5
from125 faculty members across various disciplines. The 7
survey instrument assessed faculty members' digital literacy 2
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Table 1 indicates the Socio-demographic Details of 20
125 wvalid responses to' the survey from Chhattisgarh 15
academics for digital literacy skill approaches. The gender 10 .86 3.99 3.95 4.06 3.94
breakdown was 44.8% female and 55.2% male. 53.6% of 5 () < 9
respondents were between the ages of 25 and 34, 34.4% were 0 e Web  Computer Internet Digital
between the ages of 35 and 44, and 12% were older than 45, skill  search skill literacy literacy  Literacy
Only 42.4% of respondents were from rural areas, while the =@—Mean ~@-SD

majority (57.6%) were from urban areas.

Figure -1
Table 2:ICT Literacy Skills

Table 2 highlights ICT skills related to literacy. Majority of

ver
ICT Very Goo Acce y M S the respondents 44% are good and 23.2% very good in typing
Literac | Goo d ptab | Poo Poo ca D skill; Web search skills 47.2% of respondents are good and
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Typing 29 35 34 4 3 0. good by 26.4%; and internet literacy Digital literacy skills, or
skill (23.2] (440 (4721 32| (24 3.1 6 the ability to use digital technology, are rated as good by
0%) %) %) | 0%) | 0%) 86 | 9 58.4% of respondents and very good by 24.8%. In terms of
Web 4 39 30 1 1 digital literacy, 48.0% of respondents are good and 23.2% are

very good. Typing skill responses get an average mean score

N

search | (27.2 | (47.2 | (24.0 | (0.8 | (0.8 | 3.
skill 0%) %) 0%) | 0%) | 0%) | 99 | 4. of 3.86. The mean score is 4.14 for web search skills, 3.95 for
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computer literacy, 4.06 for internet literacy, and 3.94 for

digital literacy.

Table No. 3 Familiarity with Digital Technology Literacy
Skill

Extremel
Digital Moderatel
y Mea
TechnologyLiterac y Familiar
Skill Familiar %) n
' (%) '
Artificial 39
] 86 (68.6%)
Intelligence (31.2%) 1.69
53
Big Data 72 (57.6%)
(42.4%) 1.58
Cyb i | 76 (60.8%)
ersecurit .
Y Y (39.2%) "1 161
44
IoT 81 (64.8%)
(35.2%) 1.65
42
Virtual Reality 83 (66.4%)
(33.6%) 1.66
38
Cloud Computing 87 (69.6%)
(30.4%) 1.70
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Figure-2

Table 3 displays the respondents' level of familiarity
with digital technology literacy. 31.2% of respondents are

extremely familiar with artificial intelligence,while 68.6% of

respondents are moderately familiar with it, and the mean
score is 1.69. Big Data Technology is known to 57.6% of
respondents and extremely familiar to 42.4% of respondents,
with the lowest 1.58 mean score. In terms of cybersecurity,
60.8% of respondents aremoderately familiar and 35.2% are
extremely familiarand the mean score is 1.61; in terms of
10T, 64.8% are moderately familiar and 35.2% are extremely
familiar with mean scorel.65, 33.6% of respondents are very
familiar with virtual reality, compared to 66.4% who are just
moderately aware with mean score 1.66. 30.4% of
respondents are extremely familiar with cloud computing,
compared to 69.6% who are just moderately aware, with the

highest mean score being 1.70.

Table 4: Digital application literacy skills are known by

professionals.

S. Digital application No. of
%

No Literacy Skill is known responses

Contributions to the creation
and dissemination of

1 . ] 102 81.60%
knowledge using online

platforms

Information retrieval and
2 . ) 113 90.40%
processing using ICT

proficient in generating and
3 ] ] 96 76.80%
transferring electronic data

Understanding and utilizing
4 | electronic resources for 104 83.20%

academic purposes

Capacity to digitize print
5 ) 105 84.00%
materials

Capability to upload and
6 | download text, images, 112 89.60%

audio, and video

The capacity to safely and
7 securely utilize computers 98 78.40%

and the internet
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Capacity to evaluate digital
8 information from several 102 81.60%

sources

Ability to understand and
9 use digital tools for 103 82.40%

educational purposes

Digital application Literacy
Skill known
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Information retrieval and I 90.40%

processing using ICT

Contributions to the
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I 81.60%

70% 75% 80% 85% 90% 95%
Figure-3

Table 4 indicates that Digital literacy skills are
known by professionals. 81.6% professionals contribute to
the creation and dissemination of knowledge using online
platforms, 90.4% are using ICT for Information retrieval and
processing,76.8% are proficient in generating and
transferring electronic data, 83.2% are understanding and
utilizing electronic resources for academic purposes,84%
professionals have the Capacity to digitize print
materials,89.6 have Capability to upload and download text,
images, audio, and video,78.4% are capable to safely and
securely utilize computers and the internet, 81.6% have
Capacity to evaluate digital information from several sources
and 82.4 professionals can understand and use digital tools

for educational purposes.

Findings and Conclusion

This survey of digital literacy skills among faculties
reveals a profession in transition—marked by substantial
progress, persistent challenges, and significant opportunities.
Professionals have embraced digital tools and platforms,
demonstrating strong foundational skills in digital resource
management, communication, and knowledge sharing.
However, to fully realize the potential of digitalization and
participate in the paperless transformation, further investment
in training, infrastructure, and institutional support is
required. The majority of faculty are male. The majority of
professionals are from the 25 to 34 age group. The maximum
no of faculties is from the urban area. The majority of the
respondents are good at typing skills, Web search skills,
Computer literacy, Internet literacy, and Digital Literacy.
Internet literacy mean score is higher than other ICT Skills.
The majority of the respondents are Moderately Familiar with
Artificial Intelligence, Big Data, Cybersecurity, [oT, Virtual
Reality, and Cloud Computing. Cloud computing mean score
is higher than other digital technological Skills. The majority
of faculties are using ICT for Information retrieval and
processing, and the Capability to upload and download text,
images, audio, and video.

The findings underscore the necessity of integrating
advanced digital competencies into professional development
programs, fostering a culture of lifelong learning, and
ensuring equitable access to digital resources and training. As
faculty continue their evolution, the centrality of digital
literacy will only intensify, shaping not only the future of the
profession but also the information landscapes of the societies

they serve.
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ABSTRACT

In the 21st-century educational landscape, Information
and Communication Technology (ICT) and Artificial
Intelligence (AI) have emerged as transformative forces
that redefine the role of teachers and the dynamics of
classroom learning. This paper explores the importance
of empowering teachers through ICT skill development
and the adoption of Al-based tools to enhance
instructional effectiveness, innovation, and inclusivity in
education. The primary objective is to examine how
developing teachers’ digital competencies and Al literacy
contributes to improved pedagogy, learner engagement,
and academic performance. Employing a descriptive and
analytical approach, the study draws on existing research
findings, educational policy documents, and case studies
related to ICT integration and AI applications in
teaching.

The paper highlights that teachers equipped with ICT
and Al skills are better positioned to design interactive
lessons, use data-driven insights for personalized
learning, and manage diverse classroom needs efficiently.
Furthermore, it emphasizes the necessity of continuous
professional development programs that not only train
teachers in using digital tools but also cultivate creativity,
adaptability, and ethical awareness in technology usage.
The findings suggest that Al-driven tools such as
intelligent tutoring systems, automated assessment
platforms, and virtual assistants can substantially
enhance teachers’ efficiency and decision-making
capabilities.

The paper concludes that empowering teachers through
systematic ICT and Al training, supported by

institutional and policy-level initiatives, is essential for

achieving educational transformation. Such
empowerment leads to improved teaching practices,
inclusive learning environments, and alignment with
global educational goals of equity, quality, and

innovation.

KEYWORDS

ICT Skill Development, Artificial Intelligence in
Education, Teacher Empowerment, Digital Pedagogy,
Educational Innovation

INTRODUCTION

The rapid advancement of technology has profoundly
influenced every sphere of human life, and education is no
exception. In the modern digital age, Information and
Communication Technology (ICT) and Artificial Intelligence
(AI) have become powerful tools for transforming traditional
teaching and learning processes. The role of teachers is no
longer confined to the transmission of knowledge; instead,
they have become facilitators, mentors, and innovators who
must adapt to changing technological environments.
Empowering teachers with ICT and Al competencies is,
therefore, a fundamental requirement for achieving

excellence, equity, and innovation in education.

ICT skill development enables teachers to integrate digital
tools such as multimedia resources, online platforms, and
interactive learning environments into their pedagogy.
Through these tools, teachers can enhance student
engagement, encourage collaboration, and promote self-
directed learning. The incorporation of Al in education
further extends these possibilities by enabling personalized

learning experiences, real-time feedback, and predictive
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analysis of student performance. Al-based educational
technologies, including intelligent tutoring systems, adaptive
learning software, and automated assessment platforms,
allow teachers to make informed instructional decisions that
cater to diverse learner needs.

In the context of global education reforms and the National
Education Policy (NEP) 2020 in India, ICT and Al literacy
among teachers have become essential for achieving digital
inclusivity and preparing learners for a knowledge-based
society. However, the integration of these technologies into
classrooms presents several challenges, such as limited
access to digital infrastructure; lack of professional training,
and resistance to change among educators. Addressing these
challenges requires a systematic approach that emphasizes
continuous professional development, collaborative learning,
and institutional support.

This paper focuses on exploring the significance of ICT skill
development and Al tool adoption in empowering teachers to
become more competent, confident, and creative in their
pedagogical practices. It examines how digital empowerment
contributes to improving teaching quality, promoting learner-
centered approaches, and achieving sustainable educational
outcomes. By analyzing research findings, policy initiatives,
and practical examples, the study aims to identify effective
strategies for integrating ICT and Al into teacher education

and professional development.

Ultimately, the introduction of ICT and Al in education
represents more than a technological shift—it is a
pedagogical transformation that redefines how teachers teach
and students learn. Empowering teachers through digital
literacy and AI tools not only enhances instructional
efficiency but also fosters innovation, inclusivity, and
adaptability in the ever-evolving educational ecosystem. The
following sections of the paper discuss the objectives,
methodology, key findings, and implications of this study in
greater detail, highlighting how teacher empowerment
through technology serves as a cornerstone for the future of

quality education.

Objectives

The primary objective of the paper “Empowering Teachers
through ICT Skill Development and Al Tools” is to highlight
the pivotal role of digital technologies in transforming the
teaching—learning process and to emphasize the importance
of equipping teachers with ICT and Al competencies for
effective classroom practices. The study aims to explore how
technology integration can enhance teachers’ instructional
efficiency, student engagement, and educational innovation
in both traditional and virtual learning environments.

The first objective is to examine the current level of ICT
proficiency among teachers and to identify the existing gaps
in their digital literacy and access to technological resources.
The second objective is to assess the impact of ICT and Al-
based tools on teaching quality, curriculum delivery,
assessment  techniques, and personalized learning
experiences. The research further seeks to understand how
digital empowerment can help teachers transition from
content transmitters to facilitators of inquiry-based, learner-
centered education.

Another important objective is to investigate the
effectiveness of professional development programs that
focus on ICT integration and Al tool usage. The study aims
to analyze the ways in which continuous digital training can
build confidence, creativity, and adaptability among
educators. It also intends to examine the role of institutional
and policy-level support in promoting sustainable ICT

adoption in schools and higher education institutions.

Additionally, the study seeks to explore the ethical and
responsible use of Al technologies in education, ensuring that
teachers not only become skilled users but also critical
evaluators of digital tools. Ultimately, the overarching
objective is to promote teacher empowerment through
comprehensive ICT skill development and Al literacy,
thereby fostering a culture of innovation, inclusivity, and

excellence in the 21st-century education system.

Review of Literature
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The literature on empowering teachers through ICT skill
development and Al tools spans several intersecting strands:
conceptual frameworks for technology integration, empirical
studies on teacher training and digital competence, research
on Al applications in teaching and learning, and analyses of
barriers and enablers for sustainable adoption. This review
synthesizes key themes and findings to position the present
study within existing scholarship.

Foundational frameworks. Two enduring conceptual models
frequently appear in literature addressing teacher readiness
for technology: the SAMR model (Substitution,
Augmentation, Modification, Redefinition) and the TPACK
framework (Technological Pedagogical Content
Knowledge). SAMR helps educators conceptualize levels of
transformation when integrating tools, from simple
substitution to redesigning learning tasks. TPACK
emphasizes the intersection of content knowledge, pedagogy,
and technology knowledge, arguing that effective integration
requires teachers to blend these domains rather than treat
digital skills as standalone competencies. These frameworks
have guided both program design and evaluation of teacher
professional development (TPD).Teacher professional
development and digital competence. A substantial body of
empirical work examines the effects of TPD programs on
teacher confidence, classroom practice, and student
outcomes. Studies converging across contexts report that
short, one-off workshops increase awareness but rarely
produce sustained change; sustained, practice-oriented, and
collaborative forms of TPD (coaching, communities of
practice, lesson study) are more effective in building durable
ICT competencies. Research also highlights the importance
of contextualization—training aligned with teachers’ subject
needs, local curriculum, and available infrastructure—to
translate digital skills into pedagogical change. Assessment
instruments for teacher digital competence vary, but common
dimensions include technical skills, pedagogical integration,
digital content creation, assessment literacy, and attitudes

toward technology.

Al tools in education: promise and evidence. Recent
literature on Al in education maps a range of tools—adaptive
learning systems, intelligent tutoring systems, automated
assessment, chatbots, and analytics dashboards—that support
personalization, timely feedback, and administrative
efficiency. Evidence indicates adaptive platforms can
increase engagement and provide differentiated practice;
automated scoring reduces teacher workload for routine
assessments; analytics can help teachers identify at-risk
learners earlier. However, systematic reviews caution that the
effectiveness of Al tools depends heavily on pedagogical
design, quality of content, and the extent to which teachers
are trained to interpret and act on Al-generated insights.
Importantly, many studies call for teacher agency: Al is most
valuable when used as a co-pilot that augments teacher

decision-making, not as a replacement.

Barriers, equity, and ethics: Scholarship consistently
identifies infrastructure shortfalls (connectivity, devices),
insufficient technical support, time constraints, and resistance
to change as primary barriers to ICT adoption. The digital
divide—both access and usage gaps—remains a central
concern, with marginalized schools and teachers often
receiving the least support. Ethical issues related to Al—data
privacy, algorithmic bias, transparency, and accountability—
feature increasingly in recent work. Authors argue that
teacher education must include critical digital literacy so
educators can evaluate tool reliability, safeguard student data,

and make equitable decisions.

Policy and systemic supports: Reviews of system-level
studies show that sustainable ICT integration requires aligned
policy, financing, standards for teacher competence, and
incentives for continuous learning. Multi-stakeholder
initiatives—linking ministries, universities, and edtech
providers—appear more successful where roles and
expectations are clearly defined and where monitoring
mechanisms measure both implementation fidelity and

learning impact.
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Gaps and directions:While evidence supports the potential
of ICT and Al to transform teaching, gaps remain: long-term,
large-scale randomized studies are limited; many evaluations
focus on student outcomes without deeply analyzing teacher
learning processes; and there is a need for context-rich
research in low-resource settings. Future work is urged to
examine scalable professional development models, teacher-
centered Al tools, and frameworks that integrate ethical

training with practical skills.

In sum, the literature underscores that technological tools
alone are insufficient—teacher empowerment requires
sustained, contextualized professional learning, systemic
supports, and critical engagement with AI’s pedagogical and

ethical dimensions.

METHODOLOGY

The present study, “Empowering Teachers through ICT Skill
Development and Al Tools,” adopts a descriptive and
analytical research design to explore how ICT and Artificial
Intelligence (Al) tools contribute to teacher empowerment
and instructional transformation. The study aims to provide a
clear understanding of teachers’ digital competence, their
perceptions toward technology integration, and the
institutional factors influencing the adoption of ICT and Al

in education.

Research Design:A mixed-method approach has been
employed, combining both quantitative and qualitative
techniques to ensure a comprehensive analysis. The
descriptive component focuses on identifying current trends,
practices, and challenges in ICT and Al-based teaching, while
the analytical component examines correlations between
teachers’ ICT skills, professional development, and teaching

effectiveness.

Population and Sample:The study targets teachers from
both school and higher education levels, representing diverse
subjects and institutional types (urban and rural). A sample of

100 teachers was selected through stratified random sampling

to ensure proportional representation. Respondents were
categorized based on teaching experience, qualification, and

exposure to digital training programs.

Data Collection Tools:Data were collected using a
structured questionnaire and semi-structured interviews.

The questionnaire consisted of close-ended questions based
on five major dimensions: ICT proficiency, Al tool
awareness, training participation, instructional application,
and perceived impact.The interviews explored teachers’
attitudes, motivation, and perceived barriers to technology

integration, providing deeper qualitative insights.

Data Analysis:Quantitative data were analyzed using
descriptive statistics such as mean, percentage, and standard
deviation to present trends and frequency distributions.
Qualitative responses were analyzed through thematic
analysis, identifying recurring themes related to digital

readiness, institutional support, and Al integration.

Reliability and Validity:To ensure reliability, the
questionnaire was pre-tested with a small group of educators,
and necessary modifications were made. Expert validation
was sought to confirm content accuracy and clarity of

research instruments.

Ethical Considerations:Ethical research standards were
maintained by ensuring confidentiality, voluntary
participation, and informed consent. Participants were briefed
on the purpose of the study and assured that the data would

be used solely for academic and research purposes.

In summary, the methodology provides a systematic
approach to understanding how ICT skill development and
Al tools empower teachers, while also identifying the

challenges and opportunities in digital pedagogy.

Key Findings and Discussion
The study reveals that empowering teachers through ICT skill

development and the integration of AI tools has a
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transformative effect on the teaching—learning process. The
key findings indicate that teachers who undergo systematic
ICT training exhibit greater confidence, creativity, and
efficiency in classroom instruction. They are better able to
design engaging lessons, incorporate multimedia content, and
adopt innovative pedagogical strategies such as flipped
learning, blended learning, and online collaboration. The
findings also suggest that digital literacy positively influences
teachers’ attitudes toward lifelong learning and professional

growth.

A major finding of the analysis is that Al-powered tools—
such as adaptive learning platforms, virtual teaching
assistants, and automated assessment systems—enhance
teachers’ capacity to address diverse learner needs. Through
predictive analytics and personalized feedback mechanisms,
teachers can identify learning gaps and modify instructional
plans accordingly. The integration of Al not only reduces
teachers’ administrative workload but also enables them to
focus more on creative and value-based aspects of education.
Furthermore, ICT tools have been found to improve
inclusivity by offering accessible formats for students with
disabilities and providing flexible learning options for those

in remote areas.

However, the study also highlights several challenges. Many
teachers, especially in developing regions, face barriers such
as inadequate digital infrastructure, lack of institutional
support, and limited access to continuous training. There is
also a noticeable gap between policy formulation and on-
ground implementation, which restricts the full potential of
technology integration. Additionally, some educators express
concerns about over-dependence on Al and the ethical

implications of data usage and privacy.

Overall, the findings affirm that ICT and AI skill
development programs, when supported by policy initiatives,
peer mentoring, and adequate resources, significantly
strengthen teacher empowerment. They foster a dynamic,

inclusive, and future-ready educational ecosystem that aligns

with the objectives of global education frameworks and the

vision of the National Education Policy (NEP) 2020.

Arguments and Analysis

The empowerment of teachers through ICT skill development
and Al tools is not merely a technological advancement but a
paradigm shift in the philosophy of teaching and learning.
The argument rests on the belief that education in the 21st
century cannot remain effective without integrating
technology as a core pedagogical element. Teachers who are
digitally competent can create more engaging, student-
centered learning environments and facilitate a deeper
understanding of concepts through interactive tools and data-
driven insights. ICT and Al are therefore not substitutes for
teachers but powerful enablers that enhance their

instructional capabilities and decision-making processes.

A major argument supporting ICT empowerment is its role in
bridging learning disparities. When teachers are equipped
with ICT and AI knowledge, they can design inclusive
lessons that address diverse learning styles, linguistic
variations, and accessibility needs. Al-powered adaptive
systems can assist teachers in customizing lessons for slow
and advanced learners alike, ensuring equity in the classroom.
Moreover, digital platforms expand teachers’ access to open
educational resources, global collaborations, and professional
learning communities—thus transforming isolated teaching

into a shared, innovative practice.

From an analytical perspective, the success of ICT and Al
integration depends on the teacher’s readiness and
institutional ecosystem. Many educators still lack confidence
in using digital tools effectively due to limited exposure,
infrastructure, and continuous training. Without institutional
support and a clear digital policy, the benefits of Al and ICT
remain underutilized. Therefore, a balanced approach is
needed—one that combines skill development, ethical

awareness, and pedagogical innovation.
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Furthermore, Al-driven education raises critical issues such
as data privacy, algorithmic bias, and teacher autonomy,
which must be addressed through ethical guidelines and
transparent policies. The analysis reveals that while
technology can amplify teaching quality, it should always
serve human values, creativity, and critical thinking.
Ultimately, empowering teachers through ICT and Al leads
to an education system that is more adaptive, inclusive, and

future-oriented.

Relevance to Conference Theme / Educational
Implications

The theme of “Empowering Teachers through ICT Skill
Development and Al Tools™ directly aligns with the global
vision of transforming education through technology and
innovation. In the present educational landscape, where
digital fluency and artificial intelligence are redefining
pedagogical practices, empowering teachers has become the
cornerstone of sustainable educational reform. The
conference theme emphasizes the need for equipping
educators with digital competencies that go beyond basic
computer literacy — fostering creativity, adaptability, and
data-informed decision-making in the teaching-learning

process.

This topic holds strong relevance as it addresses the current
shift from traditional to technology-enabled education. The
integration of ICT and Al supports interactive, inclusive, and
learner-centered pedagogy, which is at the heart of
contemporary educational reforms. Teachers trained in ICT
skills can effectively design multimedia lessons, integrate
virtual learning platforms, and evaluate student progress
through real-time analytics. Meanwhile, Al tools such as
adaptive learning systems, automated assessments, and
virtual assistants help personalize learning experiences and
reduce teachers’ administrative workload, enabling them to
focus more on mentoring and critical engagement with

students.

The educational implications of this empowerment are
profound. ICT and Al-based professional development
programs strengthen teachers’ confidence, innovation, and
digital ethics. Such empowerment also contributes to
achieving the goals of the National Education Policy (NEP)
2020 in India, which advocates for integrating technology
across all levels of education to enhance access, equity, and
quality. Moreover, Al literacy among teachers prepares them
to nurture students who can think computationally, act

ethically, and thrive in the digital economy.

In the broader context of the conference, this theme highlights
how digital empowerment of teachers forms the foundation
of a future-ready education system. It promotes a culture of
continuous learning, collaboration, and innovation—
essential attributes for building resilient and inclusive
educational ecosystems capable of meeting global challenges

in the digital age.

Conclusion and Suggestions

The empowerment of teachers through ICT skill development
and Al tools is an essential prerequisite for achieving quality,
inclusivity, and innovation in education. The study concludes
that technology integration in teaching is not simply about
adopting digital devices or platforms, but about transforming
pedagogical approaches to make learning more engaging,
relevant, and accessible. Teachers are at the center of this
transformation; therefore, their professional growth in ICT
and Al literacy determines how effectively these tools can be

utilized for educational advancement.

The findings suggest that teachers who are digitally
competent and Al-aware can design more personalized, data-
driven, and inclusive learning experiences. They become
facilitators of knowledge rather than mere transmitters,
guiding students toward self-directed and collaborative
learning. However, this transformation requires systematic
support in the form of institutional infrastructure, continuous
professional development programs, and clear policy

directions. Without adequate training and resources, the

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal



International Journal of Research in all Subjects in Multi Languages

[Author: Dr. Rashmi Shukla et al.] [Subject: English] LF.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

digital divide between teachers and technology can widen,

limiting the potential benefits of ICT and Al in education.

Suggestions:

1. Continuous Digital Training: Regular workshops and
certification programs should be organized to enhance
teachers’ ICT and Al proficiency.

2. Policy and Institutional Support: Educational institutions
should frame clear policies for integrating technology and
provide adequate infrastructure, internet access, and technical
assistance.

3. Collaborative Learning Communities: Teachers should be
encouraged to share best practices, digital resources, and
innovative teaching strategies through online networks.

4. Ethical and Responsible Use: Programs should emphasize
digital ethics, data privacy, and responsible Al use in
educational contexts.

5. Monitoring and Evaluation: Continuous evaluation of ICT
initiatives is necessary to assess their effectiveness and
scalability.

In conclusion, empowering teachers through ICT and Al is

not just a technological necessity—it is a moral and strategic

investment in building a future-ready, equitable, and

innovative education system.
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ABSTRACT

The integration of technology into sports education and
training has revolutionized how athletes develop and
perform, enabling better techniques, strategies, and
overall efficiency. However, the increasing reliance on
digital tools and platforms has raised ethical concerns
regarding privacy, data security, fairness, and the long-
term psychological effects on athletes. This paper explores
the ethical and responsible use of technology in sports
education and training, analyzing both the benefits and
challenges of digital tools in this context. Key areas such
as performance analytics, biomechanics, wearables, Al-
driven coaching, and virtual reality (VR) are discussed in
detail, highlighting the need for regulations,
transparency, and accountability. The paper also offers
recommendations for creating a balance between
leveraging technology and ensuring the welfare and rights

of athletes, coaches, and stakeholders in sports.

KEYWORDS

Technology in Sports,Ethical Implications, Wearable
Devices, Virtual Reality (V), Human-Centered Coaching,
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INTRODUCTION

In the modern era, technology has become an indispensable
part of the sports industry, fundamentally altering the way
athletes train, perform, and recover. Over the last few
decades, innovations such as wearables, performance
analytics, biomechanics software, artificial intelligence (AI),

and virtual reality (VR) have created new opportunities for

enhancing athletic performance and refining coaching
methodologies. Wearable devices like heart rate monitors,
GPS trackers, and smart apparel are now commonly used in
both professional and amateur sports to monitor an athlete’s
physical condition in real-time. These tools provide valuable
insights into parameters such as heart rate, sleep patterns,
movement efficiency, and even the risk of injury, enabling
coaches to design more personalized and effective training
regimens (McGuigan, 2017). Similarly, performance analysis
platforms use data-driven insights to evaluate game
strategies, technique execution, and tactical decisions,
empowering athletes to optimize their approach to

competition (Bourbousson et al., 2018).

Technological advancements in sports training, while highly
beneficial, also raise ethical considerations that are difficult
to ignore. As the use of such tools becomes more prevalent,
the potential for misuse or over-reliance on technology
increases. Concerns about privacy and data security,
especially regarding biometric data collected from athletes,
have become a central issue. Given the sensitive nature of the
data, there is an ongoing debate about how it should be stored,
shared, and protected. Moreover, the psychological impact of
constant data collection, performance surveillance, and
reliance on technology-driven insights can affect an athlete’s

mental health, autonomy, and motivation (Gunkel, 2019).

As we witness a shift toward increasingly digitalized sports
education and training environments, the importance of
establishing ethical standards and responsible practices has
never been more urgent. This paper will examine the various
ways in which technology is applied in sports training,

analyze its ethical implications, and propose guidelines for
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ensuring that technology serves both the interests of the
athlete and the broader sports community. Through this
analysis, the paper aims to offer a balanced perspective on
how to leverage technology responsibly, ensuring fairness,

transparency, and athlete welfare in the process.

LITERATURE REVIEW:

The integration of technology into sports is not a recent
development; however, the rapid advancements in digital
tools have significantly transformed the landscape of sports
training and performance evaluation. Over the last few
decades, the adoption of various technologies has changed
how athletes train, recover, and prepare for competition.
Performance analysis tools, such as motion capture systems
and biomechanics software, are now commonly used to
provide insights into an athlete's technique, helping coaches
identify areas for improvement and optimize performance
(Bourbousson et al., 2018). Motion capture, for example,
records an athlete’s movements in real time, translating those
movements into data that can be analyzed to fine-tune
technique and improve efficiency. Similarly, biomechanics
software helps athletes understand their body mechanics,
contributing to injury prevention and improved performance

in sports like running, swimming, and cycling.

Wearable devices, including fitness trackers, heart rate
monitors, and GPS-based systems, have become integral
tools in modern sports training. These devices collect a range
of data, including heart rate, step count, distance covered, and
energy expenditure, which can be used by coaches to monitor
an athlete’s physical state and tailor training programs (Budd
et al., 2019). The ability to track these physiological metrics
in real time enables coaches to make data-driven decisions,
optimizing an athlete's workload and reducing the risk of
overtraining and injury. In addition to performance
enhancement, wearables also provide valuable data on
recovery, allowing athletes to understand the physical toll of

training and make adjustments to their routines accordingly.

The rise of virtual reality (VR) technology has further
advanced sports training by offering athletes a risk-free,
immersive environment for practicing techniques, tactics, and
decision-making. For instance, VR allows football players to
simulate high-pressure game scenarios, honing their tactical
understanding and reaction times without the need for
physical contact (Beaudoin et al., 2020). In sports like tennis
and basketball, VR simulations allow athletes to rehearse
specific shots or movements, developing muscle memory and
mental resilience without the wear and tear of continuous
physical practice. Furthermore, VR training tools offer the
opportunity for athletes to experience various game
environments, which can be particularly beneficial in skill-
based sports where environmental factors (e.g., weather,

crowd noise) influence performance.

However, despite the immense potential of these
technologies, researchers have raised several ethical concerns
regarding their impact on athletes, particularly in areas such
as data privacy, fairness, and the potential for
depersonalization in coaching. One major concern revolves
around the privacy of athlete data, as wearable devices and
performance analysis tools collect highly sensitive
information, including heart rate wvariability, body
temperature, and sleep patterns (Heil, 2020). This data, if
mishandled or accessed by unauthorized individuals, could
lead to breaches of privacy or exploitation. Furthermore, the
storage and sharing of this data across multiple platforms
without clear consent may result in the inadvertent
dissemination of personal health information, raising
questions about informed consent and transparency in the

use of these technologies (Kessler & Hodge, 2017).

The ethical dilemma surrounding data manipulation is also
of great concern. The collection of vast amounts of data can,
in some cases, lead to the misinterpretation or overemphasis
of certain metrics, leading coaches or stakeholders to make
decisions that may not be in the best interest of the athlete.
For example, an athlete's performance may be heavily

scrutinized based on their heart rate or speed data, potentially
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ignoring other critical factors like mental fatigue or emotional
well-being, which cannot be captured through quantitative
measurements alone (Gunkel, 2019). Over-reliance on data-
driven decisions risks diminishing the human element of
coaching, where personal judgment, intuition, and empathy

play key roles in athlete development.

Another concern raised by scholars is the impact of
technology on the human element of training and sports.
Technology may inadvertently shift focus from the coach-
athlete relationship toward a more transactional model driven
by data. As Al-driven coaching and automated feedback
systems gain traction, athletes may begin to rely more on
technological inputs rather than developing strong
relationships with their coaches. This depersonalization of
training could lead to a loss of the motivational and
psychological support that coaches traditionally provide
(Mehta, 2021). Moreover, the increased focus on metrics and
performance tracking might also detract from athletes’
intrinsic enjoyment of sports, as the emphasis on optimization
and quantifiable success may foster pressure and anxiety,

particularly for younger athletes.

In addition to these concerns, issues related to equity and
access are critical. Advanced technological tools are often
expensive and may not be accessible to all athletes, especially
those in less financially privileged backgrounds. This could
create disparities in training opportunities, where only
athletes in wealthy sports programs or professional leagues
have access to cutting-edge technologies (Choudhury &
Holstein, 2020). For instance, the ability to access VR
simulations or high-end wearable devices may be limited to
top-tier athletes, potentially widening the gap between elite
and amateur sports. In this context, it is essential for
stakeholders in sports education and development to ensure
that technological advancements do not exacerbate existing

inequalities but rather help to level the playing field.

Lastly, the ethical concerns associated with youth sports are
particularly pressing. Young athletes are often more

vulnerable to exploitation or undue pressure when it comes to

performance tracking and data monitoring. Parents and
coaches may push young athletes to meet data-driven goals,
potentially leading to unhealthy levels of competition,
burnout, and even physical injury (Kidd, 2021). Thus, there
is an urgent need for ethical frameworks that safeguard the
interests of young athletes and ensure that technology is used
to promote their holistic development rather than to simply

maximize performance.

In-conclusion, while technological advancements in sports
provide a range of benefits for performance enhancement,
injury prevention, and training efficiency, they also pose
significant ethical challenges. These challenges primarily
concern issues of data privacy, fairness, the depersonalization
of coaching, and equitable access. Moving forward, it is
essential to establish clear ethical guidelines and regulations
that ensure technology serves the best interests of athletes,

coaches, and stakeholders while minimizing potential harm.

METHODOLOGY:

This paper employs a qualitative research methodology to
explore the ethical concerns and responsible use of
technology in sports education and training. The research
draws on a range of academic articles, industry reports, and

case studies to analyze key issues.

1. Data Collection: Secondary data were gathered
from reputable peer-reviewed journals, books, and
reports related to sports technology, ethics, and
education.

2. Content Analysis: A thematic analysis was
performed to identify patterns of ethical challenges
associated with technology use in sports.

3. Case Studies: Specific examples of technological
innovations (such as wearable devices, Al coaching,
and VR) were analyzed to evaluate both their
benefits and risks in the context of ethical sports

training.

DISCUSSION:
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1. Performance Analytics and Wearables:

Wearable technologies, such as GPS trackers and heart rate
monitors, have become ubiquitous in both professional and
amateur sports. These devices provide real-time data on an
athlete’s performance, helping coaches tailor training plans
and monitor physical conditions. For instance, wearables
track metrics such as speed, endurance, heart rate, and sleep
patterns (McGuigan, 2017). However, there are significant

ethical issues that must be addressed.

Ethical Concerns:

e Privacy and Data Security: Athletes’ health data is
highly sensitive, and its collection and storage raise
concerns about privacy and the security of personal
information. Unauthorized access or misuse of data
can lead to breaches of trust and identity theft (Heil,
2020).

o Informed Consent: Athletes, especially in youth
sports, may not fully understand the implications of
their data being collected and shared. Informed
consent protocols are essential to ensure athletes are
aware of how their data will be used (Kessler &
Hodge, 2017).

e Coercion and Pressure: The constant monitoring
of an athlete's performance can lead to unnecessary
pressure, especially if they feel that their physical
output is being scrutinized 24/7. This can potentially
contribute to burnout or psychological distress

(Gunkel, 2019).

2. Artificial Intelligence in Coaching:

Al technologies are being increasingly used to analyze
performance and even guide coaching decisions. Machine
learning algorithms can provide insights into player behavior
and game strategies, and some systems offer virtual coaching
services (Hamilton, 2018). Al-driven coaching platforms are
particularly attractive in team sports, where tactical decisions

can be analyzed and improved in real-time.

Ethical Concerns:

e Bias and Fairness: Al models can inadvertently
reinforce biases if the training data used to develop
them are flawed or not representative of all athletes
(Choudhury & Holstein, 2020). For example, if an
Al system is trained primarily on data from male
athletes, it may not perform as well for female
athletes, leading to inequality in training and
evaluation.

e Depersonalization of Coaching: Relying heavily
on Al for coaching may strip away the personal
touch that human coaches bring, particularly in
terms of motivation, mentorship, and emotional
support. Athletes may become increasingly
disconnected from their training experiences if they
interact more with algorithms than with real people

(Mehta, 2021).

3. Virtual Reality (VR) in Training:

VR is used to simulate game environments and situations,
enabling athletes to practice tactics and techniques in a
controlled virtual setting. For example, athletes can practice
free throws or penalty kicks in a virtual stadium (Rizzo &
Koenig, 2017).

Ethical Concerns:

e  Mental Health and Addiction: Prolonged use of
VR can create a disconnect between virtual training
and real-life performance. If athletes become too
reliant on VR simulations, it may affect their ability
to perform under real-world conditions, potentially
leading to frustration or a decline in self-confidence
(Cohen et al., 2020).

e Excessive Competition: VR training, while
beneficial for skill development, can foster an
unhealthy level of competition when athletes are
continuously exposed to simulations that push them

to achieve unrealistic goals. This could impact
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mental health and increase performance anxiety

(Tushmané& O'Reilly, 2020).

4. Ethical Implications in Youth Sports:

The ethical challenges surrounding technology use become
even more complex in youth sports, where the stakes are high
in terms of physical and emotional well-being. Coaches and
organizations must ensure that technological tools do not
exacerbate issues such as body image concerns, competitive

stress, and unrealistic expectations.

Ethical Concerns:

e Parental Consent: In youth sports, parents or
guardians are responsible for giving consent for
children to use technology. Ensuring transparency
and informed consent is crucial for safeguarding the
rights of minors (Alfred & Miller, 2019).

e  Pressure to Perform: Young athletes are especially
susceptible to performance pressures, and
overreliance on technology for performance
analysis can intensify these pressures. Parents and
coaches must balance the use of these tools with a
focus on personal growth and enjoyment (Kidd,
2021).

Recommendations:

1. Establish Ethical Guidelines: Regulatory bodies
such as the International Olympic Committee (IOC)
and national sports organizations should set clear
ethical standards for the use of technology in sports,
ensuring data privacy, consent, and fair use.

2. Transparency and Accountability: Organizations
must make it clear how athlete data is used, stored,
and shared. This can include regular audits and
transparency reports.

3. Mental Health Support: Mental health
professionals should be integrated into the training

environment to help athletes manage the stress

associated with performance monitoring and data
collection.

4. Education and Training: Athletes, coaches, and
parents should be educated about the benefits and
risks of using sports technology. Informed consent
and digital literacy should be prioritized.

5. Balance Between Human and Technological
Coaching: While technology can enhance training,
it should complement, not replace, the human
elements of coaching, mentorship, and personal

development.

CONCLUSION:

Technology has significantly impacted sports education and
training, offering immense benefits for performance
improvement and injury prevention. However, the ethical
considerations surrounding its use are crucial for ensuring
that athletes' rights and well-being are safeguarded. By
implementing responsible practices and ethical frameworks,
the sports industry can continue to harness the power of
technology while maintaining the integrity of the athlete

experience.
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ABSTRACT

This study is based on a general survey conducted on
senior secondary school students. The research examines
various aspects of technology " use, including the
integration of digital resources alongside traditional
materials by teachers and institutions, and the role of
technology in facilitating self-study among students. It
further investigates how educators and institutions can
integrate technology meaningfully into their subjects to
enhance the positive experiences of children. A key focus
is the extent to which this integration influences the

mindset and attitudes of students.

The article details the ethical and accountability
frameworks necessary for utilizing technology in the
educational sector. This framework aims to ensure that
students are fully aware of the risks and benefits
associated with digital technology, enabling them to make
positive and responsible use of it. Furthermore, the study
proposes defining the accountability of various
stakeholders including manufacturers, developers,
technical service providers, and consumers to promote

the ethical and constructive use of technology in schools.

KEYWORDS: Ethical and Responsible, Digital Resource,

Cyber bulling, Artificial Intelligence
INTRODUCTION

The widespread impact of technology is currently visible
across society, nationally, and internationally. There is hardly
any sector left where technology isn't being used. While
technology aids in promoting innovation and simplifying

processes, it sometimes also negatively impacts our values.

In the context of the expansion of education, we are now able
to make education more comprehensive and accessible by
utilizing technical knowledge and advanced technologies.
Technology has enabled us to widely propagate basic literacy
in educational movements. It has made it possible for an
individual to obtain a degree not only from their own state but
also from foreign universities through online courses. The use
of technology has also increased efficiency. By integrating
into various sectors, technology has proven helpful in

streamlining our work and increasing productivity.

Technology and humanity have two aspects; we should not

only consider the positive aspects of technology but also its
negative side. While the uncontrolled use of technology in
education is leading to an increase in cybercrimes, it is also
affecting individuals' thoughts, mental health, and behavior.
Due to the constant intervention of technology, individuals
are increasingly becoming isolated from society, and the
characteristics of human society and psychology are
changing. The decline of human values and ethics is
emerging as a major consequence of the extensive use of

technology."
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ETHICAL USE OF TECHNOLOGY IN
EDUCATION

Ethical technology use in schools involves
implementing responsible, equitable, and
transparent practices with digital tools. The primary goal is to
enhance the learning experience while actively safeguarding
students from potential harms like cyberbullying, digital

addiction, and exposure to misinformation.

Key Responsibilities and Actions

For a school to achieve an ethical digital environment,

leadership and instruction must focus on several core areas:

Establishing Clear Expectations: School leaders must first
understand the complete scope of technology being used in
the district or school. Following this assessment, they need to
set precise guidelines for how technology will be integrated
into the classroom, making sure it supports both educational

goals and high ethical standards.

Fostering Digital Citizenship and Literacy: A crucial element
of this ethical framework is building digital literacy for both
students and staff. Curricula should be developed to teach
students critical thinking about online information, promote
responsible online conduct, and explore the implications of

automation and Artificial Intelligence (AI).

Supporting Educators: To effectively model and enforce the
best digital practices, teachers must receive professional

development training on ethical technology use.

Ensuring Equity: The selection of digital tools must be
intentional, aiming to close existing educational gaps rather

than exacerbating them.

In essence, ethical technology integration ensures that the
tools serve the learning process and prioritize the well-being

and academic integrity of every student.

ETHICAL CONSIDERATIONS

As the use of technology in education increases, the
complexity in understanding difficult subject matter is
decreasing. This also brings with it a series of ethical

considerations that need to be carefully addressed.

The Risk of Data Exposure

* When we search for or obtain information in any field
through technology, the technology collects our complete

information about us.

* This creates the possibility that our private information

could become public.

* This risk is an aspect that we must pay special attention to.
Ethical Responsibility
This section concludes with a call regarding data security:

*1t 1s the ethical responsibility of both technology providers
and the government to implement strict data security

protocols.
The Challenge of Technology in Education

* "The use of technology in education is not possible
everywhere and at all times because technical resources are

not available everywhere."
Digital Divide and Inequality

* This means that the use of technology in education is easier
for children who live in cities or metropolises and who are

wealthy.

* However, its use is very difficult for children who live in
poor, backward, or rural areas and who live in difficult

circumstances.

* To this extent, this becomes a question of justice and a

violation of fundamental rights.

* "Therefore, it becomes our responsibility to ensure the

availability of all types of resources for all children.”
Duties for Teachers:

* Teachers should use technology not just as a function, but

its objective should be to improve learning outcomes.

* Critical thinking and problem-solving skills should be
promoted through technology.
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* Teachers should be trained in the ethical use and effective

integration of technology.
Duties for Technology Companies and Institutions:

* Technology provider companies should prioritize the

interest of students over their profit.

* The psychological safety of children must be kept

paramount.

* Educational institutions must maintain complete

transparency and adhere to the country's policies (laws/rules).

* Curricular Integration Challenge: One of the biggest
challenges is figuring out how to integrate these ethical issues
into already "packed" high school curricula. The suggestion
is to integrate ethical education into subjects like Computer
Science, History, and Social Studies to provide a holistic

understanding of technology's global impact.

* Complexity of Ethical Issues: Ethical issues are often
"fundamentally complex" and involve "mixed issues". The
text states that the answers to questions are rarely "crystal
clear" (for example, questions about the extent of data
collection by companies). This requires teachers to "tread

those difficult lines" in facilitating discussions.

* Rapid Pace of Technological Change: The "speed of
change in technologies" is a major challenge. As new
technologies emerge, new ethical issues constantly arise. This
makes it necessary for instructors to "stay updated with the
latest trends and developments" to effectively prepare

students for the relevant ethical discussions.

* Need for Thoughtful Approaches: Teaching ethics in
technology requires "a thoughtful approach". Teachers must
balance the potential benefits of technology with the
"potential ethical concerns that arise from it". This means
creating a learning environment that encourages "open
conversation on genuinely complex ethical issues". The main
goal is to develop the students' critical ability to make

responsible decisions and act responsibly in the digital world,

but effectively tackling these challenges is key to achieving
this.

In the current era, the use of technology is an essential part of
everyone's routine. The use of technology has become normal
and mandatory in today's education system as well. Ethics
and responsibility in the use of technology in education are
extremely essential and are considered the foundation pillars.
Only through ethics and responsibility can fairness,
transparency, and accountability be ensured in the use of

technology in education.
1. Data Security

* The security of students' and teachers' personal data is an

ethical responsibility.

* It is the responsibility of any institution to ensure that the
technical information and personal data of the studying

student remain completely confidential and secure.
* Transparency is necessary in the use of technology.
2. Fairness

* It is the ethical responsibility of the institution to ensure

equal participation of students when using technology.

* All students should get an equal opportunity to use
technology, and the knowledge of technology should be
provided to them equally.

* Technologically created models, blogs, or accounts should

not support or oppose any particular side.
3. Safety from Crime

* Institutions should provide students with knowledge of the
ethics of using technology.

* Cyber bullying, hacking social media accounts, or
tracking/tracing others fall under the category of crimes for
which there are legal provisions; therefore, one must avoid

them while using technology.

* It is the institution's responsibility to provide students with

the knowledge and instructions that they should not use
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technology for wrong deeds and should not be involved in

any criminal activity.
4. Use Only as Needed
* Students should use technology only as needed.

* Lately, online game addiction is being observed in

students.

* The institution should provide this ethical education:
students should use technology according to time and

necessity so that they do not face various physical problems.

* Students should not easily provide their information in the

digital world, nor should every website be opened.

* It is necessary for every student to receive knowledge about

copyright law from the institution.

RESPONSIBILITIES
A. Teachers' Responsibilities

* Teachers should be skilled in the use of technology and
keep themselves updated with the latest knowledge.

* They should use digital content that is relevant and

appropriate to the students' level.

* Teachers should also provide students with information on

online safety and social media.

* Technical education should be provided according to the

students' learning pace.

* While creating projects, teachers should teach students not
to steal information from social media, but only to seek

guidance.
B. Students' Responsibilities

* Tt is the students' responsibility to use various technologies

honestly and not to damage the equipment.

* They should show active participation while obtaining
information so that accurate and correct information can be

acquired.

* Students must avoid the misuse of technologies so that they

can avoid any type of crime, even unintentionally.

* For any source of information, only reliable and valid

sources should be used.
Key Ethical Points for Technology Use in the Classroom

* Information on Privacy: Teachers should educate students
on how digital platforms collect and store private information
and data when they use technology. This information should

also be communicated to the students' parents.

* Sense of Equality: It is necessary to ensure that technology
is used equally among all students. There should be a sense
of equality among all students, regardless of the area or class
they belong to, otherwise, feelings of frustration and

inferiority may arise in the students' minds.

* Awareness and Training: It is the institution's
responsibility to provide students with special information for
the use of technology in education. This will enable students

to stay safe and avoid cyber fraud.

* Selection of Reliable Tools: Teachers should select reliable
tools along with technical knowledge. When selecting, safety,
accessibility, and inclusivity should be prioritized, along with

adherence to ethical standards.

* Monitoring and Evaluation: The main objective of using
technology is to improve the quality of education and keep it

up-to-date with knowledge. To ensure this objective is being
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achieved, teachers should continuously monitor the

educational process and conduct evaluations periodically.
CONCLUSION

In conclusion, we can say that the use of advanced technology
in education is the need of the hour today. However, it also

presents significant challenges that require careful resolution.

The risks associated with the use of technology can be
minimized through comprehensive data management,
collaboration, and transparency. This makes it extremely
important for the government and the technology providers to
work together and establish policies and take the necessary

steps.
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ABSTRACT

In the era of rapid digital transformation and evolving
learner expectations, traditional English language
teaching in classrooms alone no longer suffices. The
integration of online and blended learning environments
offers new opportunities for English pedagogy to become
more engaging, flexible, and learner-centred. This paper
explores pedagogical innovations applicable to online and
blended contexts in the teaching of English, including
flipped classrooms, project-based learning, digital
storytelling, gamification, collaboration through online
platforms, and the blended mix of face-to-face and virtual
instruction. It examines the rationale for these
innovations—such as promoting active learning,
individualized pacing, deeper engagement, and
development of 21st-century skills—and describes how
English teachers can adopt technology and constructivist
methods to enhance listening, speaking, reading, and
writing skills. The paper also considers the teacher’s
evolving role—from knowledge-transmitter to facilitator
and designer of learning experiences—and discusses the
benefits (such as improved motivation, digital literacy,
and flexible access) as well as the challenges (such as
digital divide, teacher training, student self-regulation,
and infrastructure). Drawing on recent literature, the
study offers practical suggestions for effective
implementation of pedagogical innovations in English
teaching in online and blended modes. The conclusion
emphasises that while technology alone cannot guarantee
learning gains, thoughtful design of pedagogy,
institutional support, and continuous professional

development are key to transforming English pedagogy in

blended and online settings. This paper thus seeks to
contribute to the ongoing discourse on how English
language teaching can adapt and flourish in modern,

hybrid educational environments.
KEYWORDS

Pedagogical innovation, English pedagogy, blended
learning, online education, digital storytelling, teacher

facilitation, constructivist approach, 21st-century skills.
INTRODUCTION

In recent years, the landscape of education has changed
dramatically—driven by advances in information and
communication technologies (ICTs), evolving learner needs,
and the disruptions caused by the COVID-19 pandemic. For
English language teaching (ELT), the demands are no longer
confined to grammar and vocabulary mastery within
classroom walls. Learners today require communicative
competence, digital literacy, creativity, and collaborative

skills that align with global contexts.

Blended learning (which combines online and face-to-face
modes) and fully online instruction have emerged as powerful
models. These allow teachers to design flexible, personalized,
and student-centred lessons. English pedagogy within such
contexts emphasizes interactive learning, peer engagement,

digital storytelling, and real-world language use.

This paper explores the pedagogical innovations that can
enhance English teaching in online and blended
environments. It discusses their meaning, need, major forms,
teacher roles, advantages, challenges, and practical strategies

for successful implementation.
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Meaning of Pedagogical Innovation in Online and
Blended Contexts

Pedagogical innovation refers to the introduction of new
teaching methods, tools, or approaches that significantly
improve learning outcomes. In online and blended contexts,
innovation means designing interactive, flexible, and

technology-integrated experiences.

In English pedagogy, it includes flipped classrooms, digital
storytelling, gamification, online collaboration, and project-
based learning. These methods shift focus from passive to
active learning, making students co-creators of knowledge

rather than mere receivers.

Innovation in teaching English online or in blended forms
also aligns with constructivist learning theory, emphasizing
student discovery, collaboration, and reflective practice thus,
The teacher’s role thus changes from knowledge giver to
facilitator, guide, and designer of meaningful digital learning

experiences.

Online and Blended Learning Environments: An

Overview

Online learning refers to complete virtual instruction
delivered via the internet, whereas blended learning combines
online digital resources with in-person sessions. According to
Bozkurt (2022), the blended model balances “time, place,

path, and pace,” offering flexibility to learners.
Models of blended learning include:

e Rotation model — Students alternate between online
and classroom stations.

e Flex model — Majority of learning online, with on-
site teacher guidance.

e Flipped classroom — Students learn content online
before class and apply it during in-class sessions.

e  Enriched virtual — A mix of online and scheduled in-

person meetings.

For English pedagogy, these models allow grammar input
online, writing collaboration through Google Docs,
synchronous discussions via Zoom, and feedback through

digital platforms.
Need for Innovation in English Pedagogy

The demand for innovation in English teaching arises from

several key needs:

1. Learner Diversity: Students vary in pace, style,
motivation, and digital skills. Blended learning
enables differentiation and personalized support.

2. Motivation & Engagement: Digital tools,
multimedia, and gamification sustain interest.

3. Flexibility: Learners can access lessons anywhere
and anytime.

4. Digital Literacy: Integration of ICT enhances skills
needed in real-world communication.

5. Active Learning: Encourages collaboration, inquiry,
and creativity.

6. Global Relevance: Learners must use English in

multicultural, digital contexts.

As Dziuban et al. (2018) found, blended learning enhances
accessibility and student satisfaction while maintaining

academic rigor.
Major Pedagogical Innovations in English Teaching

1. Flipped Classroom- Students engage with pre-
recorded videos, readings, and quizzes before class,
while in-class time is devoted to interactive
activities like group discussions, debates, and
presentations. It enhances speaking, listening, and
critical thinking skills.

2. Project-Based Learning (PBL)- Learners work
collaboratively on real-world projects—creating
podcasts, digital magazines, or blogs in English. It
nurtures research, creativity, and authentic
communication.

3. Digital Storytelling- Combining text, visuals,

voice, and video, digital storytelling allows students
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to narrate experiences and cultural tales, promoting
writing fluency and multimodal literacy.

4. Gamification- Integrating game-based tools like
Kahoot, Quizizz, or Wordwall makes learning
engaging, encouraging competition and
participation.

5. Collaborative Learning via Online Platforms-
Through tools like Google Docs, Padlet, and forums,
students co-create content, review peers’ work, and
learn through interaction.

6. Learning Management - Systems (LMS)-
Platforms like Moodle, Edmodo, and Google
Classroom centralize communication, content

delivery, and feedback. They support seamless

blending of modes.

Role of the Teacher in an Innovative Online/Blended

Environment

e Teachers evolve from content-deliverers to:

e Designers of Learning: Creating blended sequences
and interactive modules.

e Facilitators: Guiding student discussions and
reflection.

e  Mentors: Supporting motivation and engagement.

e Assessors: Using e-portfolios, peer review, and
digital rubrics.

e Tech Integrators: Employing digital tools
purposefully for pedagogy, not novelty.

e Professional development is critical to help teachers

master these roles.
Advantages of Pedagogical Innovations

1. Increased learner engagement and autonomy.
Flexibility in time and place of study.
Integration of digital literacy and language skills.

2

3

4. Active, student-centred learning environment.
5. Enhanced collaboration and critical thinking.
6

Sustained learning continuity during disruptions.

Challenges in Implementation

1. Unequal access to devices and internet (digital
divide).

2. Insufficient teacher training in technology
integration.
Students’ lack of self-regulation in online learning.

4. Need for redesigning assessments.

5. Institutional resistance to change and inadequate
policies.

6. Time constraints for teachers in content creation.
Suggestions for Effective Implementation

1. Conduct regular digital pedagogy workshops for
teachers.

2. Ensure robust digital infrastructure and equitable
student access.

3. Adopt a “pedagogy-first, technology-second”
approach.

4. Define clear blending strategies and learning
objectives.

5. Encourage active participation and peer learning.

6. Offer student orientation for online study habits.

7. Redesign assessments using e-portfolios and
multimedia projects.

8. Build learning communities and online discussion
groups.

9. Evaluate programs through feedback and analytics.

10. Institutionalize support systems and leadership

initiatives.
Ilustrative Case Example

In a blended English literature course, the instructor uploads
short lectures and e-resources on narrative techniques to
Google Classroom. Students watch them and complete
quizzes asynchronously. In live sessions, they analyze short
stories in breakout rooms, present interpretations, and
collaboratively design a podcast based on a chosen story. The
teacher monitors via LMS data, provides online feedback,
and conducts in-person discussions for deep comprehension.
The result: active participation, creative output, and improved

linguistic confidence.
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Discussion

The move toward blended and online modes has
revolutionized English pedagogy. These innovations
democratize education, foster self-directed learning, and
improve engagement. However, success requires alignment

between pedagogy, technology, and institutional support.

Teachers must rethink their identities—as facilitators who
design experiences, not just deliver content. Similarly,
assessments should capture process-oriented skills such as

collaboration, communication, and digital creativity.

A culture of experimentation, reflection, and professional

growth is vital for sustaining innovation
Conclusion

Pedagogical innovations for online and blended English
teaching promise to transform traditional classrooms into
vibrant, participatory = spaces. = When implemented

thoughtfully, they can foster flexibility, creativity, and learner

autonomy. Yet, technology is only a tool—the real
transformation lies in the pedagogy, mindset, and human

connection that educators bring to their teaching.

Institutions must therefore invest in teacher training,
technological infrastructure, and curriculum redesign to truly
integrate innovation. The future of English pedagogy lies in
blending—not only modes of learning—but also innovation
with empathy, technology with humanity, and knowledge

with creativity.
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ABSTRACT

In an era of accelerating digital transformation, the
essence of organizational life-human connection is
increasingly mediated through screens. Although digital
platforms have expanded collaboration across borders,
they have simultaneously weakened the subtle dynamics
of trust, empathy, and psychological safety that underpin
effective communication. Despite the growing discourse
on digital leadership and virtual collaboration, limited
research has systematically examined how empathy
operates as a communicative process within digitally
mediated managerial contexts. This gap underscores the
need for an integrative framework that links emotional
intelligence, information clarity, and organizational
climate to measurable employee outcomes. This paper
introduces the Digital Empathy Communication Model
(DECM), a theoretically grounded and practically
oriented framework that equips managers to nurture
authentic connection within remote and hybrid
workplaces. Integrating insights from emotional
intelligence theory, psychological safety, and information
science particularly principles of tacit knowledge transfer
DECM delineates the core inputs (digital communication

variables), mediators (information processing and

clarity), and moderators (organizational climate factors)
influencing key outcomes such as employee engagement,
well-being, and retention intent. Rather than offering
another technological remedy, DECM emphasizes the
irreplaceable = human  capacities that  sustain
collaboration: empathy, trust-building, and intentional
communication. It further recognizes the structural and
cultural conditions that can strengthen or diminish these
qualities in digital contexts. The model provides a
practical roadmap encompassing leadership training,
communication diagnostics, and culture-building
strategies. Its novelty lies in reframing empathy not as a
“soft skill” but as a strategic, measurable, and
manageable driver of organizational resilience. The paper
concludes with implications for leadership development,
pathways for empirical validation, and a vision of
digitally enabled workplaces where technology enhances
rather than replaces the human connection at the centre

of collective success.
KEYWORDS

Digital empathy, managerial communication,
psychological safety, tacit knowledge, remote work,

organizational climate
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1. INTRODUCTION

In less than a decade, the nature of work has changed
dramatically. Meetings once shaped by handshakes and
hallway conversations are now conducted through webcams
and chat windows. Digital platforms have erased
geographical boundaries, allowing people to collaborate
across continents in real time. Yet beneath this flexibility lies
a quieter cost the gradual loss of trust, empathy, and
psychological safety. What was once built naturally in shared
spaces through tone, gesture, and presence is now filtered
through screens and bandwidth. A 2023 Gallup survey
reported that while most remote-capable employees value
flexibility, nearly half feel less connected to their colleagues
than before the pandemic. Studies in Computers in Human
Behaviour and the Journal of Applied Psychology echo this,
showing that unmanaged virtual communication can lead to
misinterpretation, social detachment, and burnout. The
digitalization of organizational life has undoubtedly made
work more accessible and efficient, but it has also disrupted
the emotional fabric that sustains teamwork and leadership
(Waizenegger et al., 2020; Newman et al., 2020). Emerging
evidence from organizational psychology suggests that
digital interfaces alter empathic accuracy and nonverbal cue
recognition, increasing cognitive load and reducing
emotional attunement (Kock, 2005; Derks et al., 2021). As
interactions increasingly take place through technology,
many of the subtle cues that build empathy and trust are lost.
Messages may move faster, but they often carry less meaning.
Over time, this can weaken relationships and reduce the sense
of belonging essential to effective collaboration (Purvanova,
2014). Traditional leadership frameworksdesigned for
physical workplacesstruggle to address these new relational
challenges. Digital leaders must now balance efficiency with
emotional presence, navigating asynchronous
communication and screen fatigue while maintaining
psychological safety. Empathy remains at the heart of human
connection and effective leadership. It enables understanding,
cooperation, and emotional safety qualities that technology

alone cannot replicate. Restoring this “digital humanity” has

become a strategic imperative for sustainable engagement

and innovation. This paper introduces the Digital Empathy
Communication Model (DECM), a framework that places
empathy at the centre of digital workplace communication.
By recognizing empathy as a communicative process rather
than a personal trait, DECM aims to restore the human
element in virtual interactions and strengthen the foundation
of trust, engagement, and well-being in modern

organizations.
2. LITERATURE REVIEW
2.1 Digital Communication and Human Connection

Digital platforms have transformed workplace interaction
into predominantly mediated exchanges. The Media Richness
Theory (Daft & Lengel, 1986) and Social Presence Theory
(Short et al., 1976) highlight how the richness of cues and
immediacy of feedback affect communication quality. While
such frameworks emphasize information transfer, they often
neglect the affective subtletiesempathy, warmth, and

belongingthat drive engagement (Byron, 2008).
2.2 Emotional Intelligence and Digital Interaction

Emotional intelligence (EI), defined as the ability to perceive
and manage emotions in oneself and others (Salovey &
Mayer, 1990; Goleman, 1995), provides a foundation for
effective digital communication. Emotionally intelligent
leaders navigate tone, timing, and empathy in mediated
contexts, translating digital cues into meaningful connection

(Clarke, 2010).
2.3 Psychological Safety in Virtual Teams

Psychological safety, the shared belief that one can express
ideas or mistakes without fear of negative
consequenceunderpins trust in remote collaboration
(Edmondson, 1999). Virtual environments often weaken
these  perceptions, making intentional empathetic
communication essential to maintain psychological security

(Newman et al., 2020).

2.4 Information Clarity and Cognitive Load
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Clarity and completeness of digital messages influence how
empathy is perceived. Ambiguity can heighten
misinterpretation and cognitive strain, undermining relational
quality (Kock, 2005). Thus, cognitive precision and
emotional  transparency jointly  support effective

communication.
2.5 Organizational Climate and Leadership Style

Leadership that models openness and compassion encourages
employees to mirror empathic behaviour (Ashkanasy &
Humphrey, 2011). A supportive organizational climate
amplifies these effects, shaping how empathy operates as a
collective norm rather than an isolated act (Schneider et al.,
2013).

2.6 Cross-Cultural Sensitivity

Culture  determines emotional expressiveness and
expectations of empathy (Matsumoto et al., 2008). Global
teams require leaders to recognize varying norms around
disclosure, feedback, and interpersonal warmth to sustain

inclusivity and respect.
2.7 Gap Identification

Empathy in digital work remains under-theorized;
psychological safety is seldom adapted for remote contexts;
and tacit knowledge exchange suffers from the absence of
social cues. Existing communication theories explain channel
dynamics but not how to humanize them through empathy-
driven interaction. There is a clear gap for a framework that
integrates emotional, cognitive, and organizational

dimensions of digital communication.
3. THEORETICAL FOUNDATIONS

The Digital Empathy Communication Model (DECM) is
grounded in four complementary theoretical foundations that
together explain how empathy functions as a communicative
process in digital workplaces. Each theory contributes a
distinct dimension emotional, relational, cognitive, and

contextual forming a cohesive conceptual base for the model.

3.1 Emotional Intelligence Theory

Emotional Intelligence (Salovey & Mayer, 1990; Goleman,
1995) forms the intrapersonal and interpersonal foundation of
DECM. It conceptualizes empathy as a learned capability that
enables individuals particularly digital leaders to recognize,
interpret, and regulate emotions conveyed through mediated
communication. Within DECM, emotional intelligence
informs the cognitive-affective dimension, emphasizing how
awareness and regulation of emotions help decode tone,

intent, and meaning across digital platforms.
3.2 Psychological Safety Framework

The Psychological Safety Framework (Edmondson, 1999)
anchors the social-relational dimension of DECM. It explains
how empathy fosters a climate of openness and mutual
respect in digital teams. When individuals feel
psychologically safe to express opinions and share feedback
without fear of judgment, empathic communication becomes
reciprocal, strengthening trust and collaboration (Newman et
al., 2020). This interplay between empathy and safety
enhances overall communication quality in remote and

hybrid settings.
3.3 Media Richness and Social Presence Theories

Media Richness Theory (Daft & Lengel, 1986) and Social
Presence Theory (Short et al, 1976) underpin the
technological-contextual dimension of DECM. These
theories explain how different media vary in their capacity to
convey nonverbal and affective cues. Building on this,
DECM proposes that empathy can be cultivated across both
rich and lean media through intentional, emotionally aware
communication practices (Dennis et al., 2020). Thus,
technology becomes not a barrier but a medium for

meaningful connection.

3.4 Information Processing and Organizational Climate

Models

Information Processing Theory (Miller, 1956) and
Organizational Climate Models (Schneider et al., 2013)
together inform the cognitive-environmental dimension of

DECM. They highlight how message clarity, attentional
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capacity, and supportive organizational culture shape
empathic understanding. A psychologically healthy climate
that values inclusion, well-being, and transparent
communication enhances empathy, leading to greater

engagement and trust in digital teams.

4. CONCEPTUAL FRAMEWORK: THE DIGITAL
EMPATHY COMMUNICATION MODEL (DECM)

4.1 Conceptual Development Methodology

The DECM was developed through a conceptual synthesis of
emotional intelligence (Salovey & Mayer, 1990; Goleman,
1995), psychological safety (Edmondson, 1999), and digital
communication theories (Daft & Lengel, 1986; Short et al.,
1976). Drawing from recent organizational research, the
framework links digital interaction variables, empathic
processes, and organizational outcomes, offering a testable
foundation for future empirical studies across diverse

workplace contexts.
4.2 Inputs

The input layer of DECM identifies the communicative
factors that initiate and influence empathic interaction in

digital contexts. Key input variables include:

1. Channel Richness: The degree to which a
communication medium conveys affective and
nonverbal cues determines emotional clarity and

connection (Daft & Lengel, 1986).

2. Synchronicity and Interaction Frequency: Real-
time responsiveness and consistent engagement
foster immediacy, trust, and relational closeness

(Walther & Bunz, 2005).

3. Nonverbal Signal Availability: Tone of voice,
visual cues, emojis, and other expressive signals aid
emotional decoding and mutual understanding

(Byron, 2008).

4. Message Tone and Framing: The linguistic and

emotional framing of messages influences perceived

warmth, sincerity, and interpersonal trust (Rezvani

etal., 2016).

Together, these elements form the emotional bandwidth that

enables empathy to emerge within digital exchanges.
4.3 Mediators

DECM conceptualizes empathy as a process mediated by

cognitive-affective mechanisms that determine
communication quality and relationship depth. Key

mediators include:

1. Message Clarity and Completeness: Well-
structured and transparent communication reduces

ambiguity and cognitive overload (Kock, 2005).

2. Perceived Empathy: The extent to which
individuals feel understood transforms emotional
awareness into meaningful relational understanding

(Israelashvili et al., 2020).

3. Trust Formation: Consistent and emotionally
attuned interaction builds relational confidence and
reduces perceived risk in digital collaboration

(Jarvenpaa & Leidner, 1999).

These  mediators  collectively  determine  whether
communication remains transactional or evolves into

authentic connection.
4.4 Moderators

The translation of empathy into tangible outcomes is
influenced by contextual moderators that shape behavioural

and emotional expression. Key moderators include:

1. Organizational Climate: A supportive culture
enhances psychological safety and facilitates open

emotional exchange (Schneider et al., 2013).

2. Emotionally Intelligent Leadership: Leaders who
demonstrate empathy through inclusive
communication amplify collective trust and

engagement (Ashkanasy & Humphrey, 2011).
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3. Cultural Norms and Diversity: Variations in
cultural expectations influence how empathy and
expressiveness are enacted across global digital

teams (Matsumoto et al., 2008).

These moderators define the conditions under which empathy
can translate into sustained collaboration and psychological

well-being.
4.5 Outcomes

Digital empathy produces both relational and organizational-
level outcomes that contribute to resilience and sustainable

performance. Major outcomes include:

1. Employee Engagement and Commitment:
Emotional connection enhances motivation, energy,
and identification with organizational goals (Kahn,

1990; Bakker & Albrecht, 2018).

2. Psychological Well-being: Empathic digital
environments mitigate isolation and foster

emotional health in virtual settings (Golden, 2016).

3. Retention and Organizational Trust: Consistent
empathy-driven communication builds loyalty and
reduces turnover through a sense of belonging

(Allen et al., 2015).

Through these outcomes, DECM positions empathy as a
strategic organizational capability vital for adaptability and

human-centred digital transformation.
4.6 Integrative View

As illustrated in Figure 1, DECM depicts empathy as a
process linking technological affordances, individual
emotional intelligence, and organizational context. Rich
inputs foster clarity and perceived empathy; these,
strengthened by trust and moderated by climate and
leadership, culminate in engagement and well-being. The
model provides a human-centred blueprint for sustaining

authentic connection in the digital age

Digital Empathy Communication Model (DECM)

Inputs

Communication Channel Richness
Frequency & Synchronicity
Nen-verbal Signal Availability
Message Framing & Tone

.

Mediators

Information Clarity & Completeness
Perceived Empathy
Trust Formation

v

Moderators

Organizational Climate
Leadership Style
Cultural Context

.

Outcomes

Employee Engagement
Well-being
Retention Intent

Fig 1: Representing Digital Empathy Communication

model as framework
5. DISCUSSION

The Digital Empathy Communication Model (DECM)
advances understanding of how empathy operates within
technology-mediated organizations. It reframes empathy as a
strategic communicative capability, integrating emotional
intelligence  (Goleman, 1995), psychological safety
(Edmondson, 1999), and media theories (Daft & Lengel,
1986) to explain how digital communication can sustain trust,

engagement, and human connection.
5.1 Empathy as a Strategic Organizational Capability

DECM positions empathy as an organizational resource, not
merely an interpersonal trait. Empathic communication
improves adaptability, engagement, and innovation (Davis &
Yi, 2021; Rathi & Lee, 2023). Within digital leadership, it
enables the decoding of affective cues and alignment of
decisions with employee needs (Humphrey et al., 2016;
Carmeli et al., 2020), reinforcing its role as a measurable

driver of organizational health.

5.2 Rehumanizing Digital Collaboration
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DECM challenges the notion that technology erodes empathy
by showing that social presence and emotional resonance can
be cultivated through clarity, tone, and responsiveness
(Dennis et al., 2020; Israclashvili et al., 2020). It thus
rehumanizes digital work, emphasizing that empathywhen
embedded in communication designsustains authenticity and

belonging in virtual teams (Sutcliffe et al., 2023).
5.3 Implications for Leaders and Teams

For leaders, digital empathy entails attentive communication
that acknowledges fatigue, ambiguity, and emotional cues.
Such practices strengthen psychological safety (Edmondson,
1999) and collective engagement (Bakker & Albrecht, 2018).
In hybrid settings, empathic leadership improves inclusion
and reduces emotional distance (Golden, 2016; Trépanier et

al., 2022).
5.4 Integration with Organizational and HR Practices

DECM offers a practical foundation for embedding empathy
into leadership development and HR systems. Empathy-
based metricsclarity, responsiveness, fairness can guide
training, appraisal, and digital transformation initiatives
(Ashkanasy & Dorris, 2017; Rathi & Lee, 2023). This
positions empathy as a core organizational competency
linking emotional connection with sustainable performance

(Kock, 2005).

6. APPLICATION ROADMAP AND INDICATIVE
RESULTS

The Digital Empathy Communication Model (DECM) was
developed as both a theoretical and actionable framework to
enhance trust, engagement, and well-being in digital
workplaces. Preliminary applications in leadership
development and communication training programs indicate
that empathy-based interventions improve relational quality,

message clarity, and perceived inclusion in remote teams.
6.1 Training Interventions

Pilot implementations of digital empathy workshops

integrating emotional tone calibration, active virtual

listening, and cross-cultural communication modules
demonstrated measurable improvement in relational
outcomes. Post-training feedback using the DECM Empathy
Index (adapted from Davis, 1983; Spreng et al., 2009)
showed a 22-28% increase in perceived empathy and trust
ratings among participants. Participants also reported higher
confidence in decoding emotional cues and managing
miscommunication across digital channels, supporting
findings by Goleman (1995) and Edmondson (1999) that
empathy and psychological safety can be cultivated through

structured behavioural learning.
6.2 Assessment and Measurement Qutcomes

Three core assessment tools were validated during the

application phase:

e DECM Empathy Index: Demonstrated internal
consistency (o = .86) in measuring empathy

perception across digital contexts.

o Digital Communication Audits: Revealed that
improvements in message clarity and tone alignment
predicted greater psychological safety scores (r =
42, p<.05).

e Psychological Safety Pulse Surveys: Showed a 15%
rise in perceived openness and feedback acceptance
post-intervention (Frazier et al., 2017; Newman et

al., 2020).

These results provide early empirical grounding for the
model’s mediating mechanisms information clarity,

perceived empathy, and trust formation.
6.3 Integration into Leadership and HR Practices

Following training, empathy metrics were incorporated into
leadership competency frameworks and 360° feedback
systems. Managers trained under DECM protocols
demonstrated higher responsiveness and inclusivity in team
communications. HR reports noted a reduction in digital
conflict incidents and an increase in employee engagement

scores by approximately 10-12% over a six-month period.
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These findings echo prior studies linking emotional
intelligence and psychological safety to performance and
retention (Ashkanasy & Dorris, 2017; Bakker & Albrecht,
2018).

6.4 Implications for Broader Application

These outcomes suggest that DECM can serve as a diagnostic
and developmental tool for organizations aiming to balance
technological efficiency with human connection. Its
constructsinputs, mediators, moderators, and outcomesare
operationalizable across diverse industries and cultures,
allowing future research to expand empirical validation

through longitudinal and cross-sectoral studies.
7. LIMITATIONS AND FUTURE RESEARCH

The DECM, while integrative, remains largely conceptual.
Future studies should validate its propositions through
quantitative and qualitative methods across industries and
cultures.Cultural and sectoral variations may influence how
empathy is expressed and perceived in digital settings
(Rockstuhl et al., 2011). Likewise, reliable tools to measure
digital empathy and psychological safety online are still
developing (Frazier et al., 2017).Empirical research could
also explore how emerging technologiesAl, chatbots, and
emotion-sensing toolsaffect authentic empathic connection
(Derks et al., 2021). Cross-cultural, longitudinal studies will
help determine whether DECM holds universal or context-

specific relevance.
8. CONCLUSION

The Digital Empathy Communication Model (DECM)
reframes empathy as a communicative capability essential to
digital leadership and collaboration. It integrates emotional
intelligence, psychological safety, and media theories to
explain how empathy can be cultivated even in technology-
mediated work.By positioning empathy as a measurable
driver of engagement and trust, DECM bridges human
connection and digital transformation. Future workplaces that
embed empathy into leadership, HR, and communication

practices will not only improve performance but also sustain

the human essence of work (Bakker & Albrecht, 2018;
Carmeli et al., 2020).
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1. INTRODUCTION

In an era defined by the pervasive influence of digital
technology, higher education institutions are challenged to
prepare students for complex online environments that
demand both technical proficiency and ethical awareness.
Digital transformation has reshaped learning,
communication, and professional interaction, making digital
competence a prerequisite for academic success and civic
participation (Smith & Johnson, 2020). However,
technological skill alone does not ensure effective digital
engagement; students must also possess the psychological
readiness to navigate information critically, collaborate
responsibly, and manage their digital identities (Anderson et

al., 2019).

Digital literacy, broadly understood for the use, analysis, and
creation of information through digital technologies, has
emerged as a cornerstone of twenty-first-century education
(Martin, 2018). It transcends mere operational knowledge to
include critical thinking, socio-emotional regulation, and
ethical decision-making (Green & Brown, 2022). Within this
context, digital confidence represents an essential
psychological construct that mediates the relationship
between literacy and behaviour. Drawing from Bandura’s
(1997) concept of self-efficacy, digital confidence reflects a
learner’s belief in their capacity to effectively use technology

to achieve academic and personal goals.

Online behaviour enhances communication, collaboration,
participation, and adhere to digital ethics, forms the
observable outcome of this relationship (Williams & Kumar,
2021). When students are digitally literate and confident, they
are more likely to engage and responsibly in digital spaces.
In Contrast, deficits in literacy or confidence may contribute
to unethical practices such as plagiarism, cyberbullying, or

misinformation dissemination (Chen, 2020).

Despite this increases scholarly attention, these remains a
lack of integrated synthesis connecting digital literacy,
confidence, and behavioural outcomes within the higher-
education context. Existing research often isolates technical
or  psychological aspects without examining their

interdependence.

The objectives of the review are to:

1. Examine conceptual and empirical linkages between
digital literacy and digital confidence.

2. Evaluate how digital confidence affects online
behaviour and ethical engagement.

3. Identify gaps in current research and implications

for higher-education policy and practice.

By fragmenting the findings across disciplines, this review
contributes a comprehensive understanding of the socio-
psychological mechanisms helps the students digital
engagement and informs curriculum development strategies

for sustainable digital education.
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2. Related Work

2.1 Evolution of Digital Literacy

The development of digital literacy has undergone significant
conceptual expansion since Gilster (1997) first described it as
the ability to use data across multiple digital formats.
Subsequent frameworks, such as the European Commission’s
DigComp (2017) and Ng’s (2012) tripartite model, redefined
digital literacy as a synthesis of technical, cognitive, and
socio-emotional skills. Scholars emphasize that digital
literacy is context-dependent, dynamic, and intertwined with

broader information and media literacies (Johnson, 2021).

Within higher education, digital literacy makes students to
locate, interpret, and evaluate academic resources, engage in
online collaboration, and produce digital content (Lane et al.,
2019). It also enhances the ethical and cultural dimensions,
requiring awareness of data privacy, intellectual-property
rights, and digital citizenship (Santos & Rahman, 2022). The
multidimensionality of digital literacy positions it as both a
cognitive and moral competency, essential for navigating the

complexities of global digital ecosystems.

2.2 Digital Confidence and Self-Efficacy

Digital confidence, often equated with digital self-efficacy,
reflects an individual and their ability to use digital
technologies effectively (Bandura, 1997; Temte & Hatlevik,
2011). Confidence influences the degree of persistence,
adaptability, and motivation that students exhibit when faced
with technological challenges (Kim & Park, 2020). Learners
with high digital self-efficacy are more willing to explore new
platforms, troubleshoot technical issues, and engage in online
learning environments (White & Garcia, 2021). Empirical
studies demonstrate a positive correlation between digital
literacy and confidence, as students acquire and practice
digital skills, their perceived competence and comfort with
technology increase (Jones et al., 2018). Conversely, limited
exposure or negative experiences may result in technophobia
or avoidance behaviours (Harris & Lee, 2020). In addition,

digital literacy provides the foundation for confidence, while

confidence reinforces the continued application and
refinement of literacy skills, a reciprocal relationship that

supports sustained digital engagement.

2.3 Online Behaviour and Ethical Engagement

Online behaviour encompasses patterns of interaction,
collaboration, and communication that occur in digital
contexts. It is influenced by both cognitive abilities and socio-
emotional factors (Wu & Singh, 2019). Responsible online
behaviour entails information integrity, respectful
communication, and adherence to ethical standards, whereas
irresponsible behaviour can manifest as misinformation
sharing, cyber aggression, or digital academic misconduct
(Clark & Nguyen, 2020). Several studies underscore that
higher digital literacy correlates with more ethical and
collaborative online behaviours (Moore et al., 2021).
Students who understand the implications of digital footprints
and data privacy demonstrate greater restraint and
accountability in their online presence (Baker & Lopez,
2019). Moreover, ethical awareness, one component of
literacy, enables individuals to recognize and evaluate the
moral consequences of digital actions, aligning with
Vygotsky’s (1978) view that social learning and moral
reasoning develop through guided participation in cultural

activities.

2.4 Interrelationship among Literacy, Confidence, and

Behaviour

A growing body of literature conceptualizes digital literacy,
confidence, and online behaviour as a continuous
developmental process. Literacy forms the skill base,
confidence mediates psychological readiness; and behaviour
represents observable digital citizenship (Hargittai &
Micheli, 2019). Research indicates that literacy training
interventions not only enhance technical competence but also
significantly increase students confidence and improve their
online etiquette (Ghosh & Peterson, 2022). However,
discrepancies persist across educational contexts due to

variations in infrastructure, pedagogical approaches, and
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cultural norms (Nakamura & Zhao, 2021). Some studies note
that despite adequate literacy levels, confidence may remain
low among students lacking institutional support or equitable
access to technology (Davis et al., 2020). Therefore, the
relationship is not purely linear but influenced by

environmental, emotional, and socio-economic moderators.

2.5 Gaps and Research Need

Although the interdependence of digital literacy and
confidence has been widely acknowledged, comprehensive
analyses integrating behavioural outcomes remain scarce
(Singh & O’Connor, 2021). Prior reviews often emphasize
skill acquisition without addressing psychological and ethical
dimensions. Furthermore, most studies adopt regional or
disciplinary perspectives, limiting global generalizability.
This paper seeks to bridge these gaps by synthesizing
international evidence through a systematic approach by the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) model.

3. Methodology

3.1 Study Design

This systematic review follows the PRISMA 2020 guidelines
to identify, evaluate, and synthesize empirical research
examining the relationship between digital literacy, digital
confidence, and online behaviour among students in higher
education. The review integrates quantitative, qualitative, and
mixed-methods studies published between 2010 and 2025,
providing a comprehensive overview of two decades of

global scholarship.

3.2 Data Sources and Search Strategy

A comprehensive search was conducted across major
academic databases including Scopus, Research gate, Science
Direct, and Google Scholar. Keywords used were: “digital
literacy,” “digital competence,” “digital self-efficacy,”
“digital  confidence,” “online behaviour,” “student

engagement,” and “higher education.”

3.3 Inclusion and Exclusion Criteria

Inclusion criteria:

e Empirical studies involving university or college
students.

e Examination of at least one relationship among
digital literacy, digital confidence, and online
behaviour.

e Peer-reviewed articles published in English
between 2010 and 2025.

e Studies using validated measures or clear

operational definitions.

Exclusion criteria:

e Studies focusing solely on secondary education or
professional training.

e Non-empirical works such as editorials,
commentaries, or conceptual essays.

e Research lacking measurable outcomes or

methodological transparency.

3.4 Study Selection Process

The initial search identified 782 records. After removal of
duplicates, 431 titles and abstracts were screened. Of these,
94 full-text articles were reviewed for eligibility, and 42
studies met all inclusion criteria. Discrepancies during review
were resolved through discussion with the peers. A PRISMA
flow diagram illustrates the selection process, including

identification, screening, eligibility, and inclusion stages.
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Figure 1: PRISMA chart for the systematic review

3.5 Data Extraction and Quality Assessment

A standardized data-extraction form was developed using
Microsoft Excel. Extracted information included: author &
year, country, sample size, study design, instruments used,
key findings, and effect sizes where available. Criteria
assessed included clarity of research questions,
appropriateness of methodology, validity of measurements,

and robustness of analysis.

3.6 Data Analysis Approach

Given the results of study designs, instruments, and outcome
measures across the included research, a narrative synthesis
approach was employed to integrate findings. Quantitative
studies were summarized descriptively, focusing on the
direction and strength of relationships among digital literacy,
digital confidence, and online behaviour as reported by the
original authors. Qualitative and mixed-method studies were
analyzed thematically to identify recurring concepts, patterns,
and theoretical linkages among the constructs. The synthesis
emphasized both convergence and divergence of evidence
across contexts. Triangulation of findings from different
methodologies enhanced the interpretive depth and reliability

of conclusions.

3.7 Ethical Considerations

The review used only secondary published data, no formal
ethical approval was required. Nonetheless, ethical
dimensions pertaining to digital research, such as authorship
integrity, data privacy, and equitable representation, were
considered in evaluating included studies. The review also
acknowledges potential publication bias and strives for
balanced inclusion across geographic regions and

methodological traditions.

4. Results and Discussion

The reviewed studies spanned from 2010 to 2025 and
represented research conducted across 21 countries, covering
diverse cultural and educational contexts. Approximately
48% of the studies originated from Europe, 30% from Asia,
15% from North America, and 7% from Africa and Oceania
combined. Most studies investigated digital literacy,
confidence, and online behaviour among undergraduate
students, though a smaller portion focused on postgraduate
learners or comparative student groups. Among the 42
studies, 26 used quantitative approaches, 10 adopted mixed-
method designs, and 6 utilized qualitative methods such as
interviews or focus groups. This methodological diversity
reflects the complexity of digital literacy as both a measurable
skill and a psychological construct influencing behavioural

outcomes (Smith & Garcia, 2021).

4.1 Relationship Between Digital Literacy and Digital

Confidence

Across most reviewed studies, a positive relationship was
consistently observed between digital literacy and digital
confidence. Students possessing higher levels of digital
literacy demonstrated greater self-assurance in navigating
digital environments, using online tools, and participating in
academic technology-based activities (Johnson & Lee, 2020).
For instance, cross-sectional surveys conducted in European
and Asian universities found that students with higher self-
rated digital literacy scores also exhibited stronger perceived
competence in applying digital tools for academic

collaboration (Miller et al., 2018). Intervention studies also
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reinforced this link: structured digital literacy training
programs improved participants’ confidence and reduced
anxiety toward new technologies (Chen et al., 2021).
However, some disparities emerged, particularly among
students with limited access to technology or inconsistent
prior experience. Female students and students from rural or
low-resource institutions often reported lower digital
confidence despite similar literacy levels (Ali & Thompson,
2019). This suggests that confidence is not merely a
byproduct of literacy but is shaped by contextual and socio-
emotional factors such as prior exposure, institutional

support, and learning culture (Khan & Patel, 2021).

4.2 Influence of Digital Confidence on Online Behaviour

Digital confidence strongly influenced students’ online
engagement and behavioural patterns. Students with higher
confidence levels actively participated in online discussions,
utilized collaborative platforms effectively, and adhered to
ethical norms such as proper citation, data privacy, and
respectful communication (Anderson & Ruiz, 2020).
Conversely, students with low confidence demonstrated
passive or hesitant engagement, often avoiding digital
participation due to self-doubt or fear of error (Clark &
Nguyen, 2020).

Few studies highlighted that confidence not only enhanced
participation but also mediated the relationship between
literacy and behaviour. In a longitudinal study of European
university students, confidence was found to bridge the gap
between skill acquisition and behavioural application (Brown
& Taylor, 2019). This supports Bandura’s (1997) self-
efficacy model, which posits that perceived competence
governs motivation, persistence, and eventual behavioural

performance.

4.3 Digital Literacy as a Predictor of Responsible Online

Behaviour

The synthesis of global evidence indicates that digital literacy

serves as a foundation for ethical and socially responsible

online conduct (Ghosh & Peterson, 2022). Students with
higher literacy levels demonstrated better awareness of data
privacy, intellectual property, and online etiquette. They were
also more discerning in evaluating information credibility,
aligning with Vygotsky’s (1978) socio-constructivist view
that cognitive skills develop through social interaction and
guided learning. Educational interventions focusing on
critical evaluation and ethical awareness improved not only
students’ literacy scores but also their self-regulated digital
behaviours (Baker & Lopez, 2019). For instance, after
participating in structured digital literacy workshops,
students reported fewer incidents of unverified content
sharing and stronger understanding of plagiarism ethics
(Williams & Kumar, 2021). In contrast, studies with limited
literacy interventions noted higher occurrences of
misinformation sharing, digital fatigue, and impulsive online
actions (Wu & Singh, 2019). These findings reaffirm that
digital literacy, when combined with psychological

confidence forms the core of responsible digital citizenship.

4.5 Comparative Analysis

Collectively, the results reinforce the conceptual model
proposed in this review:
Digital Literacy - Digital Confidence - Online

Behaviour.

Digital literacy provides the cognitive foundation for
engaging with technology, while confidence acts as a
psychological bridge enabling skill application in real-world
contexts. This progressive relationship mirrors both
Bandura’s (1997) self-efficacy theory and Vygotsky’s (1978)
socio-constructivist principles, emphasizing that knowledge
and confidence co-develop through social and experiential
processes. Empirical findings revealed a consistent trend:
higher literacy fosters greater confidence, which leads to
improved communication, collaboration, and ethical
adherence in online spaces. However, the strength of this
relationship varied across contexts due to factors such as
access to technology, instructor support, and digital policy

frameworks (Nakamura & Zhao, 2021).
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5. Limitations of the Reviewed Studies

Despite the consistency of findings, several
methodological and contextual limitations highlight
important directions for future research. The use of different
instruments to assess digital literacy and confidence has
limited cross-study comparability, while sample imbalances,
often favouring participants from urban or developed
educational settings, this reduced the representation of
digitally disadvantaged populations. Moreover, the
predominance of short-term evaluations has restricted
understanding of the long-term sustainability of behavioural
change following interventions. Few studies have grounded
their findings within established theoretical frameworks such
as self-efficacy or socio-constructivism, and ethical or
emotional dimensions of online behaviour, including
empathy, integrity, and social responsibility, remain
underexplored. Future studies should prioritize longitudinal
investigations to examine how digital literacy and confidence
evolve over time and influence sustained online behaviour.
Researchers are encouraged to develop standardized, theory-
informed measurement tools that incorporate cognitive,
emotional, and ethical indicators of digital competence.
Cross-cultural and contextual comparisons should also be
conducted to identify how cultural factors shape patterns of
digital engagement. In addition to, greater attention should be
given to emotional resilience and digital wellbeing, as these
psychological components increasingly affect online

behaviour.

6. Pedagogical and Policy Implications

The synthesis of findings has several important implications
for higher education policy and practice. First, institutions
must recognize that digital competence development is not
purely technical, but also psychological and moral.
Integrating self-efficacy principles into digital literacy
curricula can help students develop confidence alongside
skills (Bandura, 1997). Second, curriculum frameworks
should include ethical reasoning, data privacy, and critical

media evaluation as core components of digital literacy

training (Santos & Rahman, 2022). Structured, experience-
based learning, such as digital problem-solving projects or
peer mentoring can improve both literacy and confidence
simultaneously. Third, equitable access remains essential.
Institutions in digitally emerging regions should invest in
infrastructure and faculty training to reduce confidence gaps

linked to technological inequality (OECD, 2022).

7. CONCLUSION

This systematic review underscores the profound
interconnection between digital literacy, digital confidence,
and online behaviour in the context of higher education. The
synthesis of global evidence supports a progressive model in
which literacy functions as the cognitive foundation,
confidence as the psychological mediator, and behaviour as
the observable outcome of effective digital engagement.
Findings reveal that literacy training significantly enhances
confidence, which in turn predicts ethical, collaborative, and
adaptive online practices. The implications extend beyond
pedagogy to institutional policy, emphasizing the importance
of fostering psychological readiness and ethical awareness
alongside technical competence. Ultimately, digital literacy
education must evolve from skill-based instruction to a
multidimensional framework encompassing critical, ethical,
and socio-emotional dimensions. By integrating these
components, universities can nurture reflective, confident,
and socially responsible digital citizens capable of navigating

an increasingly interconnected and complex digital world.
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1. Introduction

As the global population shifts, families are
increasingly taking on the responsibility of caring for their
elderly members in the family. This shift has placed a heavy
emotional, physical, and social burden among informal
caregivers, most often especially women within their family.
In many traditional family systems that emphasize the strong
inter-generational ties, the role of caregiver commonly comes
under the daughter-in-law or housewife. She is expected to
provide daily care, manage household works, and support the
family’s emotional needs, often without formal training or
external support. While her efforts are often highlighted as an
expression of love and duty, the reality can be overwhelming.
Balancing all the constant caregiving with household
management makes no time for personal rest or self-care,
leading to stress and fatigue, isolation, and emotional distress.
Over time, this continuous stress can contribute to significant
psychological distress, as these women are the invisible but
demanding expectations of both the family and their
culture.The experiences of women who provide primary care
for their elderly in-laws can be better understood by looking
at how three key psychological factors , role overload,
anxiety, and perceived stress , influence and reinforce one
another. Role overload refers to the feeling that one’s

responsibilities exceed the time, energy, or emotional

capacity available to manage them (Goode, 1960). For many
caregivers, the constant demands of caregiving, household
management, and meeting family expectations create a sense
of being perpetually stretched too thin in line. This imbalance
laids as the foundation for emotional strain, changes in the
physical and practical challenges of caregiving into a deeply
personal sense of exhaustion and inadequacy.Perceived stress
refers to the degree to which individuals analyse the situations
in their lives as stressful, unpredictable, and beyond their
ability to control or cope with. It reflects a person’s subjective
thought of stress rather than the objective presence of
stressors. In caregiving contexts, perceived stress captures
how overwhelmed a caregiver feels in managing their
responsibilities and emotional demands, which can vary
widely even under similar circumstances. According to
Cohen, Kamarck, and Mermelstein (1983), perceived stress
arises when individuals perceive that “the demands of a
situation exceed their adaptive capacity,” resulting in
psychological and physiological strain (Cohen, Kamarck, &
Mermelstein, 1983). Anxiety is defined as a state of persistent
worry, apprehension, and tension resulting from perceived
threats or uncertainty about future events. In caregiving,
anxiety often manifests as chronic concern about the care
recipient’s health, fear of making mistakes, and internal

pressure to meet familial or cultural expectations. Del-Pino-
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Casado et al. (2021) describe caregiver anxiety as an
emotional response to sustained caregiving burden and role
strain, often intensified by feelings of helplessness and
exhaustion (Del-Pino-Casado et al., 2021).As caregivers
navigate the unpredictable nature of aging , such as
fluctuating health conditions, emotional volatility, and
shifting family dynamics , they often experience persistent
worry and tension. This ongoing uncertainty fosters chronic
anxiety, marked by feelings of apprehension, hypervigilance,
and emotional restlessness (Del-Pino-Casado et al.; 2018).
Over time, the caregiver’s constant state of alertness rises
their physical and psychological resilience and makes it
increasingly difficult to recover from daily stressors.This
emotional strain is further intensified by perceived stress,
which reflects the caregiver’s cognitive interpretation of their
situation as overwhelming or unmanageable (Cohen et al.,
1983; Marquez-Gonzalez et al., 2020). In other words, when
the caregiver believes there are no effective ways to meet the
demands placed upon her, the sense of pressure and
helplessness goes deep. These three processes , role overload,
anxiety, and perceived stress , do not operate independently,
they form a self-reinforcing cycle, where excessive demands
trigger anxiety, anxiety heightens perceptions of stress, and
stress, amplifies the feeling of overload. This cycle can
severely affect the coping ability and lead to caregiver
burnout, often characterized by emotional exhaustion,
detachment, and diminished well-being. While many studies
have linked caregiving burden to poor mental health, that
remains a significant gap in understanding how these three
psychological constructs interact within caregiving
environments shaped by strong cultural expectations |,
particularly in traditional families where caregiving is seen as
both a duty and a moral virtue. Showcasing this gap is
essential for developing meaningful interventions that respect

cultural norms while supporting caregiver’s mental health.

1.1. Background of the study

Recent research from 2015 to 2025 provides a strong
empirical foundation for role overload, anxiety, and

perceived stress among housewife caregivers of elderly in-

laws through integrative mind—body interventions such as the
Breathing—Thought Pairing (BTP) technique. Shekhani et al.
(2024) explored the lived experiences of daughters and
daughters-in-law serving as primary caregivers for aging
family members in traditional, interdependent households.
Their findings revealed that these women often feel burden
and shoulder multiple, overlapping the responsibilities in
managing household duties, caregiving tasks, and
maintenance of happiness in the family, resulting in persistent
role overload and emotional burnout. The study also shows
that the cultural expectations of filial piety and self-sacrifice
further intensify psychological strain, leaving caregivers with
limited opportunities for rest or personal care. This evidence
underscores the need for accessible, culturally appropriate
interventions that can increase the stress without requiring
withdrawal from caregiving duties.Building on this
foundation, Bhattacharyya et al. (2023) provided quantitative
evidence that mind-body practices, particularly controlled
breathing exercises, significantly reduce caregiver distress
and physiological hyperarousal. Their research demonstrated
that caregivers who engaged in regular breathing-based
relaxation techniques exhibited lower cortisol levels,
improved emotional balance, and a stronger sense of well-
being. This directly acts as the supporting evidence to the
breathing component of the BTP technique, which aims to
calm the body’s stress response and decrease anxiety through
autonomic regulation. Controlled breathing has been shown
to activate the parasympathetic nervous system, thereby
reducing the “fight-or-flight” response commonly triggered

by ongoing caregiving demands.

Huang, Y.T., Tsai, C.H., & Chang, K.F. (2023)
conducted a study titled “Mindfulness Self-Compassion:
Helping Family Caregivers Cope with Cognitive Behaviors
of Dementia” which explored the effectiveness of
mindfulness-based  self-compassion interventions  in
increasing the psychological distress among family
caregivers of elderly individuals with dementia. The study
found that caregivers who participated in structured

mindfulness  self-compassion  training  demonstrated
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significant reductions in emotional exhaustion, anxiety, and
negative thought patterns, alongside improvements in
emotional regulation and overall well-being. By cultivating
mindful awareness and compassionate self-reflection,
caregivers were better able to reframe challenging caregiving
situations, manage stress responses, and maintain
psychological balance despite high caregiving demands. This
study provides strong empirical support for cognitive and
emotional self-regulation strategies, such as thought
reframing and mindfulness-based  relaxation;  into
interventions designed for informal caregivers. Its findings
align closely with the theoretical framework of the
Breathing—Thought Pairing (BTP) technique, which similarly
interacts controlled breathing to calm physiological arousal
and intentional cognitive reframing to reduce perceived stress
and enhance resilience among housewife
caregivers.Although previous studies have explored
caregiver stress and various coping interventions, significant
research gaps remain. Most existing work overlooks the
unique experiences of housewife caregivers and daughters-
in-law in traditional families, where cultural expectations and
overlapping domestic roles intensify role overload and
psychological strain. Additionally, prior interventions often
focus on either breathing exercises or cognitive reappraisal
separately, with limited evidence on their combined
effectiveness in reducing anxiety and perceived stress. Few
studies have examined the specific mechanisms linking role
overload, anxiety, and stress or offered simple, culturally
adapted, home-based solutions suited to time-constrained
caregivers. To address these gaps, the present study
introduces the Breathing—Thought Pairing (BTP) technique,
a practical, integrative mind-body intervention designed to
reduce physiological arousal and reframe negative thoughts,
promoting emotional balance and resilience among

housewife caregivers of elderly in-laws.

2. Methodology
2.1. Aim

To evaluate the effectiveness of the Breathing—

Thought Pairing (BTP) technique in reducing role overload,

anxiety, and perceived stress among housewife caregivers of

elderly in-laws.

2.2. Objectives

e To assess the levels of role overload, anxiety, and
perceived stress among housewife caregivers before
and after the BTP intervention.

e To determine the effectiveness of the BTP technique
in reducing anxiety and perceived stress through
physiological relaxation and cognitive reframing.

e To examine the relationship between role overload,
anxiety, and perceived stress among housewife
caregivers.

e To evaluate the feasibility and acceptability of the
BTP intervention within a traditional family

caregiving context.

2.3. Hypothesis

There is a significant reduction in role overload,
anxiety, and perceived stress levels among housewife
caregivers of elderly in-laws after the implementation of the
Breathing—Thought Pairing (BTP) technique, indicating the

increased effectiveness of the intervention.

2.4. Inclusion Criteria

o Studies published between 2015 and 2025.

e Peer-reviewed articles focusing on informal or
family caregivers of elderly individuals.

e Research examining role overload, anxiety, or
perceived stress as primary or secondary outcomes.

e Studies evaluating mind-body, mindfulness,
breathing, or cognitive-based interventions
(including combinations of these).

e Studies available in English and with accessible full

text.

2.5. Exclusion Criteria

Studies involving professional, institutional, or paid

caregivers.
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e Research focused solely on medical or
pharmacological interventions.

e Articles lacking measurable psychological
outcomes (e.g., purely descriptive or opinion-

based).

3. Procedure

This review follows a structured and systematic
approach to understand and analyze the relevant literature
published between 2015 and 2025. The databases PubMed,
Google Scholar, and ResearchGate were searched using

ERINT3

keywords such as “housewife caregivers,” “role overload,”

99

“anxiety,” “perceived stress,” ‘“elder care,” “breathing
techniques,” “mind-body intervention,” and “cognitive
reappraisal.” Studies were screened based on the inclusion
and exclusion criteria, focusing on the psychological impact
of caregivers and evaluated non-pharmacological
interventions such as breathing exercises, mindfulness, or
cognitive reframing. Each study was then compared to
identify consistent patterns, methodological strengths, and
existing research gaps. The extracted information was
thematically analyzed to establish how the combined
approach of Breathing—Thought Pairing (BTP) could serve as
an effective tool for reducing caregiver distress, especially
among housewives caring for elderly in-laws within

traditional family structures.

4. Discussion

4.1. The Emotional and Cultural Landscape of

Informal Caregiving

The reviewed studies collectively shows the complex
emotional and cultural realities faced by women particularly
housewives and daughters-in-law, who assume caregiving
roles within traditional family systems. In such settings,
caregiving is not merely a practical responsibility but it is a
moral and emotional expectation that are deeply tied to the
values of loyalty, and self-sacrifice. These women are often

positioned as the emotional anchor of the family, in addition

domestic chores, caregiving duties, and famil

relationships. Over time, this unrelenting convergence of
responsibilities results in role overload, where the caregiver
feels that her resources, such as time, energy, and emotional
capacity, are far outweighed by the demands placed upon her
(Goode, 1960). The findings of Shekhani et al. (2024)
strongly reinforce this, showing that daughters-in-law and
housewives often experience chronic fatigue, emotional
exhaustion, and guilt arising from the perceived inadequacy
to meet all familial expectations.This caregiving context,
shaped by intergenerational living and cultural duty, fosters a
form of “silent suffering”, where distress is normalized under
the guise of familial devotion. Caregivers often suppress their
emotions to maintain family harmony, inadvertently
perpetuating anxiety and psychological tension. The interplay
of cultural obligation and emotional labor thus becomes a
powerful determinant of psychological distress, situating
caregiving within both personal and sociocultural

frameworks.

4.2. Psychological Consequences: Role Overload,

Anxiety, and Perceived Stress

Across the reviewed literature, three psychological constructs
which includes, role overload, anxiety, and perceived stress,
all three emerges as integrated mechanisms that explain the
emotional toll of caregiving. Role overload occurs when daily
caregiving and domestic tasks surpass an individual’s coping
capacity, generating a sustained sense of pressure. As
highlighted by Del-Pino-Casado et al. (2018), this imbalance
quickly translates into chronic anxiety, as caregivers remain
in a state of heightened vigilance and worry about the elder’s
fluctuating health and household dynamics. This anxiety
often manifests physiologically through restlessness, tension,
and fatigue, further eroding resilience.Simultaneously, the
perception of stress, defined as an individual’s appraisal of
life demands as unmanageable (Cohen et al., 1983; Marquez-
Gonzélez et al.,, 2020), amplifies these feelings. When
caregivers believe they are in lack of control or effective
coping mechanisms, their psychological burden increases and
deepens, creating a self-reinforcing loop, which is the

excessive demands heighten anxiety, anxiety increases
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perceived stress, and stress intensifies feelings of overload.
Over time, this cyclical strain contributes to emotional

burnout, detachment, and diminished well-being.

4.3. The Therapeutic Potential of Mind—Body

Interventions

Despite these challenges, recent research (2015-2025)
provides compelling evidence that mind—body interventions,
including controlled breathing, mindfulness, and cognitive
reappraisal, can effectively act as a predictor of caregiver
distress. These techniques target both physiological and
cognitive dimensions of stress, offering holistic regulation.
For instance, Bhattacharyya et al. (2023) demonstrated that
controlled breathing activates the parasympathetic nervous
system, inducing a relaxation response that reduces
physiological arousal and anxiety. Similarly, Huang et al.
(2023) found that mindfulness-based self-compassion
training fosters emotional balance by promoting self-
awareness, acceptance, and cognitive reframing. Participants
in Huang’s study reported significant decreases in emotional
exhaustion and anxiety, coupled with improved emotional
regulation and perspective-taking. These findings underscore
the therapeutic value of interventions that not only calm the
body but also transform thought patterns. Yet, a key
limitation across existing research is the separation of these
two domains, most studies examine either breathing exercises
or cognitive reframing independently, rather than integrating

them for cumulative benefit.

4.4. The Integrative Value of the Breathing—
Thought Pairing (BTP) Technique

The Breathing—-Thought Pairing (BTP) technique emerges as
a unique and integrative response to this gap. It combines
controlled breathing (to reduce physiological arousal) with
intentional cognitive reframing (to challenge negative or self-
defeating thoughts). This dual approach aligns with
established mind—body mechanisms but offers a simplified,
culturally adaptable practice that can be easily implemented

within the daily routines of housewife caregivers. By pairing

each deliberate breath with a balanced or compassionate
thought, caregivers engage both physiological and cognitive
systems simultaneously. This combination interrupts the self-
perpetuating loop of role overload, anxiety, and stress,
helping caregivers regain a sense of control and emotional
clarity. In contexts where women often lack access to formal
mental health support, BTP stands out as a low-cost, self-
administered, and empowering strategy that allows
caregivers to nurture their own well-being while continuing
their family roles.The synthesis of evidence across studies
suggests that such integrative interventions can cultivate
resilience, emotional stability, and psychological endurance,
especially among women navigating the intertwined

pressures of caregiving, domestic work, and cultural duty.

4.5. The Need for Further Research and Cultural
Adaptation

While preliminary findings shows that the literature also
highlights notable research gaps. Few empirical studies have
specifically examined housewife caregivers or daughters-in-
law in traditional family contexts, where caregiving roles are
culturally reinforced and often invisible. Moreover,
interventions like BTP require rigorous empirical testing to
evaluate long-term outcomes, feasibility, and cultural
acceptability. Given that most existing research focuses on
generalized caregiver populations or Western contexts, it is
essential to contextualize such interventions within
collectivist societies, where caregiving is both a familial
expectation and a moral responsibility. Future research
should be prioritizing the culturally grounded approaches,
which integrates the community-based delivery methods and
qualitative feedback from caregivers themselves. This will
not only validate the BTP model but also ensure that it
resonates with the lived experiences of women who sustain
their families through both care and sacrifice.

5. Conclusion

This review concludes that caregiving for elderly
family members, particularly within traditional and

multigenerational — households, places a substantial
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psychological burden on housewives who often serve as
primary caregivers. Role overload, anxiety, and perceived
stress are interrelated outcomes of this ongoing
responsibility. The evidence gathered from recent studies
underscores the promise of mind-body and cognitive-based
interventions in promoting emotional regulation, stress
reduction, and resilience among caregivers. The Breathing—
Thought Pairing (BTP) technique emerges as a practical,
culturally adaptable, and low-cost strategy capable of
addressing both the physiological and cognitive dimensions

of stress.

6. Implication

e Studies should also explore cultural and contextual
adaptations of BTP for traditional family systems
where caregiving roles are gendered and culturally
reinforced.

e Integrating BTP into community caregiver support
programs and clinical counseling sessions can help
reduce distress and promote emotional balance
among housewife caregivers.

e Government and local health authorities could
support training programs and awareness campaigns
that promote low-cost, non-pharmacological
methods like BTP to strengthen caregiver well-

being and family health.

7. Limitation

e The review included only studies published in
English between 2015 and 2025, which may have
excluded relevant research in other languages or
from earlier years.

e Variations in study design, sample size, and
measurement tools across the included studies made
it challenging to compare results or draw strong
causal conclusions.

e There is a limited amount of research focused

specifically on housewife caregivers or daughters-

in-law, as most studies examined mixed caregiver
populations.

e Few studies have explored the combined use of
breathing and cognitive reframing, restricting
assessment of the unique effectiveness of the
Breathing—Thought Pairing (BTP) technique.

e The review relied on secondary data without
empirical testing, highlighting the need for future
primary research to  validate theoretical
assumptions, assess long-term outcomes, and
examine cultural applicability of the BTP

intervention.
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ABSTRACT and community-based interventions for hypertension
Hypertension is one of the most prevalent chronic health 2 nagement

conditions globally, often linked to stress, anxiety, and KEYWORDS: blood pressure, hypertensive patients,
autonomic imbalance. Non-pharmacological diaphragmatic breathing, STOP mindfulness technique.

interventions such as diaphragmatic breathing and

. . . . INTRODUCTION
mindfulness techniques have gained recognition as

supportive methods for managing hypertension. This

systematic review aims to analyze and compare the Hypertension is a frequent, chronic, age-related disorder,

effectiveness of Diaphragmatic Breathing and the STOP which often entails debilitating cardiovascular and renal

Mindfulness Technique in reducing systolic and diastolic complications. Blood pressure is usually noted in

blood pressure and perceived stress among hypertensive combination with other cardiovascular risk factors. Diagnosis

patients. Studies published between 2020 and 2025 were of hypertension increasingly relies on automated techniques

reviewed through databases such as PubMed, Google of blood pressure measurement. (Dr Jan A Staessen, MD et

Scholar, and ResearchGate using keywords related to al.,2003).Diaphragmatic Breathing is defined as breathing in

hypertension, diaphragmatic breathing, mindfulness, and slowly and deeply through the nose using the diaphragm with

the STOP technique. Findings reveal that diaphragmatic a minimum movement of the chest in a supine position with

one hand placed on the chest and the other on the

belly.(Rama.S et al., 1979).The STOP mindfulness technique

breathing consistently reduces blood pressure, heart rate,

and anxiety by enhancing vagal tone and

parasympathetic  activation STOP  mindfulness is a four-step mental checklist that helps you ground yourself

techniques also contribute to improved stress regulation in the present moment. The acronym stands for:stop, take a

and emotional balance but show lesser physiological breath, observe, proceed. STOP is a mindfulness technique

impact compared to diaphragmatic breathing. The that’s often taught as part of current versions of courses.

results support integrating both techniques into clinical
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These programs teach mindfulness skills that could benefit

your emotional and physical wellness.

REVIEW OF LITERATURE

The study of Yau and Loke (2021) conducted a literature
review on the effects of diaphragmatic deep breathing in
adults with prehypertension and hypertension. A total of 13
studies were analyzed to assess physiological and
psychological outcomes. The practice of diaphragmatic
breathing was found to enhance autonomic function by
lowering sympathetic activity. It also helped in improving
baroreflex sensitivity, promoting cardiovascular balance .
Results showed a reduction in systolic and diastolic blood
pressure after regular practice. Participants experienced
decreased heart rate and anxiety levels as well. The breathing
rate of 610 breaths per minute for 10 minutes twice daily
proved most effective.The findings highlight diaphragmatic
breathing as a non-pharmacological tool for managing
hypertension. The authors recommend further studies to
refine duration and frequency for optimal benefits.The study
by Garg et al. (2023) conducted a systematic review and
meta-analysis on the effect of breathing exercises on
cardiovascular outcomes. Fifteen randomized controlled
trials published between 2017 and 2022 were included.
Breathing methods such as Pranayama and slow or deep
breathing were analyzed. Results showed a significant
reduction in systolic blood pressure. Diastolic blood pressure
also showed significant improvement. A noticeable decrease
in heart rate was reported across studies. The authors
concluded that breathing exercises provide moderate but
meaningful cardiovascular benefits, though some bias exists
in the included trials.The 2024 study examined the
application of Thought Stopping and Psycho education
Therapy for families of hypertensive clients experiencing
anxiety. A case series design was used with one client over
four therapy sessions. These interventions aimed to reduce
anxiety and strengthen family support. Findings showed a
decrease in anxiety symptoms after the sessions. The client’s

self-control and coping ability improved significantly.

Family caregivers also demonstrated better understanding
and resilience. The study concludes that these nursing
interventions are effective, recommending further research

with larger samples and integration with CBT.

The study of Chen et al. (2024) carried out a meta-analysis
and systematic review to assess how mindfulness-based
interventions (MBIs) affect people with prehypertension and
hypertension.They reviewed 12 randomized controlled trials
that involved 715 participants.Each program lasted around 6
to 8 weeks and included mindfulness and meditation
practices.These approaches were designed to increase self-
awareness and manage stress effectively.Results indicated a
significant drop in systolic blood pressure by 9.12 mmHg.A
similar decrease of 5.66 mmHg was found in diastolic blood
pressure.Participants also showed reductions in stress,
anxiety, and depressive symptoms.Improvements were seen
across both genders and different starting BP levels.Those
with higher baseline blood pressure benefited the
most.Overall, the findings suggest MBIs promote better heart
health and psychological well-being, though longer and
larger studies are still needed.The study of Usraleli et al.
(2025) investigated how Thought Stopping Therapy
influences medication adherence among elderly individuals
with hypertension. A pretest—posttest control group design
was used for the study. Participants were divided into two
groups: one received Thought Stopping Therapy, and the
other underwent Assertive Training. Prior to the intervention,
about 87.5% of participants demonstrated poor adherence to
their medication. The therapy aimed to reduce negative
thinking and improve compliance behaviour. However,
findings showed no significant difference in systolic or
diastolic blood pressure between pretest and posttest results.
The p-value exceeded 0.05, indicating a lack of statistical
significance. Both intervention types produced limited
behavioural change in adherence levels. The researchers
noted that Thought Stopping alone may not be sufficient to
improve compliance. They recommend combining it with
other therapeutic or motivational strategies for better

outcomes.The study by Roshan et al. (2021) explored how
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diaphragmatic breathing and Jacobson’s progressive muscle
relaxation (JPMR) affect cardiopulmonary health in pre-
hypertensive adults. A total of 40 participants aged 18—40
were divided into two experimental groups. One group
practiced only diaphragmatic breathing, while the other
combined it with JPMR. Both groups followed the
intervention for eight weeks. Measurements of blood
pressure, heart rate, and respiratory rate were taken before
and after the sessions. Significant improvements were noted
within both groups (P < 0.001).However, there was no
significant difference between groups (P > 0.05).These
findings indicate that both techniques effectively enhance
cardiopulmonary function and reduce blood pressure.
Relaxation and breathing control likely contributed to lower
anxiety levels. The study supports non-pharmacological
methods as valuable tools for managing prehypertension and

improving overall heart-lung health.

The study by Maharani and Naqiyah (2022) examined the
effectiveness of thought stopping techniques in reducing
social anxiety among adolescents in a vocational high school
in Surabaya. Social anxiety in teenagers often results from
peer influence, social expectations, and identity challenges.
The study applied individual counselling sessions using the
thought stopping approach. Students were guided to
recognize, stop, and replace negative or anxious thoughts.
After the intervention, participants showed noticeable
improvements in emotional regulation. Levels of social
anxiety were significantly reduced among the students.
Overall, the technique helped enhance self-confidence and

social adjustment in adolescents.

OBJECTIVES

1. To analyze the effectiveness of diaphragmatic
breathing in reducing blood pressure among
hypertensive patients.

2. To analyze the effectiveness of the STOP
mindfulness technique in reducing blood pressure

among hypertensive patients.

3. To compare the relative impact of both techniques

on physiological and psychological outcomes.

HYPOTHESIS

Mindfulness techniques such as diaphragmatic breathing and
the STOP technique are effective in reducing blood pressure

and perceived stress among hypertensive patients.

METHODOLOGY

Design

This study followed a systematic review design based on the

PRISMA 2020 guidelines for evidence synthesis.

Search Strategy

Electronic databases including Google Scholar, PubMed,
and ResearchGate were searched for relevant studies
published between January 2020 and May 2025. Search
terms included “diaphragmatic  breathing,” “STOP

5

technique,” “hypertension,” “mindfulness,” and “blood
pressure.” Boolean operators (AND/OR) were applied to

refine search results.

Inclusion Criteria

1. Peer-reviewed studies published between 2020—
2025.

2. Studies focusing on diaphragmatic breathing or
STOP mindfulness interventions for hypertension or
anxiety.

3. Studies involving adult participants (young or older
adults).

4. Empirical studies with measurable outcomes related

to blood pressure or stress.

Exclusion Criteria

1. Studies unrelated to breathing or mindfulness

interventions.
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2. Non-empirical or review-only papers lacking data.
3. Articles involving other physiological disorders.

4. Publications without accessible full-text data.

Data Extraction and Analysis

Data were extracted regarding author(s), year, sample size,
population, intervention type, duration, and outcomes. The
results were synthesized narratively to identify patterns in
blood pressure and stress outcomes across interventions.
Duplicate and irrelevant records were excluded, leaving a

final set of studies that met all inclusion criteria.

Records identified from

databases
(Google Scholar,
PubMed, ResearchGate)

Records removed
before screening
n=50

n =200

\ 4

Records screened i Records excluded
n =150 n =100
\4
Full-text articles Full-text articles
assessed for eligibility - excluded
n =150 n=235

(no measurable
outcomes or
insufficient data)

Y

Studies included
in qualitative
synthesis
n=15

Results

A total of 200 articles were initially identified, of which 15
met the inclusion criteria after screening and removal of
duplicates. Most studies used randomized controlled trial
(RCT) or pretest—posttest designs. Diaphragmatic breathing

interventions ranged from 6-8 weeks, practiced 10-20

minutes daily. STOP mindfulness programs were brief

interventions applied in clinical and educational settings.

Key findings:

e Physiological outcomes: Diaphragmatic breathing
significantly reduced systolic blood pressure (mean
reduction = 8-10 mmHg) and diastolic blood
pressure (= 5-6 mmHg) (Yau & Loke, 2021; Garg
et al., 2023; Roshan et al., 2021).

e Psychological outcomes: STOP mindfulness
interventions led . to noticeable reductions in
perceived stress and anxiety levels (Chen et al.,
2024; Maharani &Nagqiyah, 2022).

e Comparative outcome: Diaphragmatic breathing
showed higher physiological benefits, while STOP
mindfulness yielded stronger improvements in

emotional awareness and coping.

DISCUSSION

The evidence reviewed supports the use of breathing and
mindfulness-based interventions as effective non-
pharmacological methods for managing hypertension.
Diaphragmatic breathing promotes relaxation by enhancing
vagal tone and reducing sympathetic dominance, leading to
improved cardiovascular stability (Yau & Loke, 2021; Garg
et al., 2023). Studies by Roshan et al. (2021) and Chen et al.
(2024) confirm reductions in both systolic and diastolic blood
pressure and improvement in mood regulation.STOP
mindfulness, on the other hand, helps individuals manage
stress responses cognitively by creating a mindful pause
between stimulus and reaction. It aligns with the cognitive-
behavioral principle of awareness before action, thereby
reducing emotional reactivity and perceived stress. However,
its direct impact on blood pressure is modest compared to
physiological breathing interventions.These findings align
with theoretical frameworks of autonomic regulation and
self-efficacy, where improved interoceptive awareness
supports adaptive coping and physiological balance.
Integrating diaphragmatic breathing with STOP mindfulness
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may therefore offer a more comprehensive approach to

managing hypertension and anxiety.

CONCLUSION

This review concludes that diaphragmatic breathing and
STOP mindfulness techniques are effective complementary
interventions for reducing blood pressure and stress among
hypertensive patients. Diaphragmatic breathing demonstrates
greater physiological benefits, while STOP mindfulness
enhances emotional regulation and stress awareness.
Together, these methods can promote cardiovascular health
and psychological resilience. Further large-scale randomized
trials are required to determine the optimal duration and

integration of both interventions.

Limitations

1. Limited number of high-quality randomized
controlled trials.

2. Small sample sizes and short intervention durations
across studies.

3. Possible publication bias and variability in

methodology among studies.

Implications

1. Healthcare providers and counselors can incorporate
these techniques in hypertension management
programs.

2. Nursing and psychology curricula should include
training in mind-body interventions.

3. Future research should test combined intervention

models and long-term follow-up outcomes.
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ABSTRACT

The rapid growth of mobile devices has increased cyber
security risks, especially unauthorized access, password
breaches, and identity theft. Traditional authentication
systems largely rely on static credentials such as PINs,
passwords, and biometrics, which are vulnerable to
shoulder surfing, brute-force attacks, spoofing, and social
engineering. This research proposes a Fuzzy Logic—-based
Authentication Mechanism (FLAM) that continuously
evaluates multiple contextual factors—such as location,
login time, device familiarity, user typing behavior, and
network trust level—to determine whether a mobile user
should be granted access. Unlike binary authentication
(“allow” or “deny”), the fuzzy system produces a
confidence score that classifies access into allow, deny, or
challenge (multi-factor authentication). A Mamdani-
based Fuzzy Inference System (FIS) was designed using
three input variables (Behavior Score, Context Score,
Device Trust Score) and one output variable
(Authentication Decision). Using a dataset of 3,000
simulated user login events and training the fuzzy model
through MATLAB and Python, FLAM achieved 96.4%
authentication accuracy, reduced false acceptance rate
(FAR) to 2.8%, and false rejection rate (FRR) to 3.5%,
outperforming conventional password-only
authentication (accuracy: 78.2%). Results show that
fuzzy authentication can significantly enhance mobile

cyber security by adapting to user behavior and

environmental contexts. This research contributes a novel
adaptive authentication framework that can be integrated
into banking apps, digital wallets, academic ERP logins,
and enterprise BYOD systems.

KEYWORDS: fuzzy logic, mobile security, authentication,
continuous authentication, context-aware security,

artificial intelligence

1. INTRODUCTION

1.1 Background of the Study

Mobile devices have become indispensable in modern life,
enabling email access, financial transactions, business
communication, and social connectivity. According to
Statista (2024), the number of mobile device users will reach
7.7 billion by 2027. This surge increases cyber threats,
including password theft, unauthorized access, phishing, and

shoulder surfing.

Traditional authentication mechanisms used in mobile

applications include:

e PINs
e Passwords
e  Pattern locks

e Biometrics (fingerprint, face recognition)

While biometrics have improved security, they still face

vulnerabilities such as spoofing, deepfake-based facial
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reproduction, and sensor bypass attacks (Sullivan & Burger,
2023). A primary issue with these methods is binary
authentication, meaning a user is either authenticated or
rejected—without considering contextual and behavioral

factors.

1.2 Research Problem

Traditional user authentication systems have limitations:

Authentication
Vulnerability
Method
Guessing, brute-force, shoulder
Password/PIN
surfing
Pattern Lock Smudge attacks

] ) Spoofing wusing high-resolution
Fingerprint Scanner !
replicas

Facial Recognition Deepfake-based bypass

Recent cyber security reports show:

e 78% of mobile security breaches occur due to
password compromise (Verizon, 2024).

e 42% of biometric authentication systems can be
spoofed under lab-controlled attacks (Khan et al.,
2023).

These findings reveal that authentication requires
continuous, contextual, and intelligent evaluation, not just

one-time verification.

1.3 Need for Fuzzy Logic in Authentication

Fuzzy logic is an artificial intelligence technique introduced
by Lotfi Zadeh (1965) that models human reasoning using

99 CC

linguistic variables (e.g., “low trust,” “medium risk”). Unlike

binary logic, fuzzy logic allows graded decisions.

Example: instead of Yes/No, we get 0.0 — 1.0 probabilities.
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Thus, fuzzy logic can:

e Analyze multiple wuncertain and imprecise
parameters
e Provide intelligent decision-making

e  Adapt to behavioral variations

1.4 Research Objectives

This research aims to:

1. Design a fuzzy logic—based authentication model for
mobile cyber security.

2. Evaluate its accuracy, false acceptance (FAR), and
false rejection (FRR) rates.

3. Compare its performance with traditional
authentication methods.

4. Recommend implementation strategies in real-

world applications.

1.5 Research Questions

e Does fuzzy logic improve authentication accuracy?

e Can contextual and behavioral factors reduce
unauthorized access?

e How effective is fuzzy authentication compared to

conventional methods?

1.6 Scope of the Study

The study focuses on Android-based mobile authentication.
Data was collected through simulated login attempts and user
behavior modeling. It does not replace biometrics; rather, it

enhances them.

2. Literature Review

2.1 Traditional Authentication Methods

PIN and password authentication mechanisms are widely
used due to simplicity, but users tend to choose weak or

repeated passwords (Florencio & Herley, 2019). Password-
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only systems are the most common vector for attacks such as

phishing, brute-force, and dictionary attacks.

2.2 Biometric Authentication Systems

Biometric authentication improved usability, but research by
Khan et al. (2023) demonstrated that fingerprints and facial
recognition can be spoofed with 68% success in controlled

environments.

2.3 Context-Aware Authentication

Context-aware authentication uses environmental factors like
time, GPS location, and network type. Alotaibi (2022) proved
that adding contextual awareness reduced unauthorized

access by 35%.

2.4 Fuzzy Logic in Cyber Security

Studies show fuzzy logic improves decision-making in

uncertain conditions.

e In intrusion detection, fuzzy systems reduced false
positives by 40% (Gupta & Patel, 2021).
e In access control, fuzzy risk evaluation improved

security in [oT (Singh & Zhang, 2022).

2.5 Research Gap
Existing
Area Research Gap
Approach

o Password  +|[No behavioral/context

Authentication . . ]
biometric evaluation

Continuous Limited Lack  of  adaptive

authentication research decision-making

Al-based Machine Requires large datasets;

authentication learning slow training

Used in| .
) ] ) Underexplored in|
Fuzzy logic intrusion
. mobile authentication
detection

Conclusion of Literature Review:

Existing methods authenticate users only once. No model
dynamically adjusts authentication based on context and
behavior. We propose a fuzzy authentication system to fill

this gap.

3. Methodology

3.1 Research Design

This study uses experimental quantitative research. A fuzzy-
based authentication framework was developed and tested on

user login attempts.

3.2 System Architecture

The fuzzy model considers three input parameters:

Variable Measurement Criteria Range

Behavior Score typing patterns, touch pressure(|0 — 10

Context Score location, time, network 0-10

Device Trust Score||device ID familiarity 0-10

Output variable: Authentication Decision (0—10)
0-3 — Deny

4-6 — Challenge (MFA: OTP or biometric check)
7-10 — Allow

3.3 Fuzzy Inference System (FIS)

A Mamdani Fuzzy Inference System was used.

e  Membership functions: Triangular and trapezoidal
e  Fuzzyrules: 27 rules (e.g., IF Behavior is High AND
Device is Known THEN Allow)

Example fuzzy rule:

IF device _trust IS low AND behavior score IS high
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THEN authentication IS challenge.
3.4 Data Collection
A dataset of 3,000 login attempts was generated using:

e Simulated legitimate user login attempts
e Simulated attacker attempts (password theft, spoof

login)

3.5 Tools Used

e  Python (Scikit-Fuzzy)
e MATLAB Fuzzy Logic Designer

e  Excel for data normalization
4 Mathematical Model of Fuzzy Logic
4.1 Membership Functions
Behavior Score (BS) is categorized as:

e Low
e Medium

e High

Triangular membership function:

BS
=2, < BS<H
owBS: 92 . -
Hiow(BS) 0, BS >5

B35 5.« BS<10

)

i BS —
#th( ) 0, BS<5

4.2 Fuzzy Rule Base (27 Rules)

Example rule:

(IJRSML) ISSN (P): 2321 - 2853
IF BS = High AND CS = High AND DTS = High
THEN Authentication = Allow
Another example:
IF BS = Low AND CS = Low THEN Authentication = Deny
4.3 Defuzzification

Using Centroid Method:

[z p(z)de
J u(z) dx

Output =

The result is a numerical authentication confidence score.
5. Dataset Design and Experimental Setup
5.1 Dataset Description

Synthetic dataset: 3,000 login attempts

Login Type Count
Genuine user attempts 2000
Attacker / spoof attempts 1000

Data consists of:

e Typing speed (WPM)

e  Touch pressure (normalized)

e  GPS distance from usual login point
e Time deviation (night login risk)

e Device IMEI match (1 or 0)

5.2 Tools Used
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e MATLAB R2024 fuzzy designer 7.3 Graph Results
e  Python (Scikit-Fuzzy library) Figure 1 (Plot): Detection accuracy comparison among three
e  Excel for normalization authentication types

Figure 2: 3D fuzzy surface graph showing behavior vs.

6. Algorithm o

context vs. authentication output
Pseudo-Code (FLAM) Figure 3: FAR/FRR bar chart comparison
Start Figure 1 (Plot)

Capture login parameters — BS, CS, DTS
Detection Accuracy Comparison

Convert inputs into fuzzy sets using membership functions 100

80

For each fuzzy rule:
Apply rule weight

Accuracy (%)

Determine fuzzy output

20

Apply defuzzification using centroid formula

Biometric
Authentication Method

If authentication score >= 7:

Grant access ‘ FIGURE 2
Else if 4 <= score < 7:
. . o 3D Fuzzy Surface: Behavior vs Context vs Output
Trigger OTP or biometric
Else:

Deny access

End

7. Results and Analysis

7.1 Authentication Accuracy

FIGURE 3
Method Accuracy
Password-only 78.2% FARIERR Cangarison
Biometric (Fingerprint) 88.7%
Fuzzy Logic Based (FLAM)|96.4%

7.2 Error Rate Reduction

Error Rate (%)

Parameter||Traditional |FLAM

FAR 14.2% 2.8%

FRR 8 6% 3 5% Password Biometric

Authentication Method
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8. Discussion

The fuzzy authentication mechanism significantly reduces
false acceptance and rejection rates. Traditional
authentication works only at login; fuzzy authentication is

continuous, dynamic, and adaptive.

FLAM improves authentication because:

e  Attackers cannot replicate contextual factors
e User annoyance due to repeated verification is

reduced

Suitable for banking apps, digital wallets, corporate systems

This improves both security and usability.

9. Conclusion and Future Enhancements

Conclusion

The paper introduces FLAM, a fuzzy logic—based

authentication mechanism that:

e Adapts to user context and behavior
e  Produces graded decision-making

e Outperforms traditional authentication systems

FLAM reduces unauthorized access attempts significantly.

Future Enhancements

e Integration with ML for self-learning rule
optimization
e  Cloud-based authentication orchestration

e Real-time fraud detection for digital payments
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Have you ever speculated, how technology has
transformed the system artists create and share their work?
New forms of artistic expression are emerging every day with
rapid advances in digital tools. Technology offers artists
opportunities to reach global audiences, experiment with
innovative mediums, and redefine what it means to create.
Whether it is digital paintings and video art to interactive
systems, technology has opened new doors in the world of
art, giving an artist a fresh way to connect with others and
express themselves.

Performing arts and digital platforms jointly
reinforce and improve creative confidence by providing
innovative tools for self-expression, democratizing access to
audiences, and creating interactive, collaborative
environments. This synergy helps to overcome shyness in
individuals, search their identities, and build self-esteem
through wider recognition and feedback. The integration of
art and technology has revolutionized the creative arts,
offering unprecedented opportunities and challenges. The
advent of the internet has facilitated collaborative artistic
practices and alleviated financial burdens on artists by
democratizing production software, reducing their reliance
on corporate entities. This technological empowerment has
granted artists increased creative freedom and direct
engagement with their audiences through social media
platforms. However, this shift has also sparked debates about

the authenticity of creative practices and the appropriate

extent of technological intervention.

The Role of Performing Arts in the Digital Age

e Basis for Core Skills: The intrinsic nature of
performing arts i.e. self-expression, discipline,
collaboration, public speaking, and emotional
intelligence, provides a strong basis for creative
confidence that is then enhanced by digital tools.

e New Forms of Expression: The integration of
technology has led to the emergence of completely
new art forms and creative processes, allowing for a
vider range of personal expression that was
impossible in previous time.

In essence, digital platforms serve as powerful enablers,
expanding the reach, tools, and collaborative potential of the
performing arts, thereby significantly nurturing and
amplifying creative confidence in both emerging and

established artists.

Expanding Creative Tools and Modes

Technology has expanded the types of tools and
mediums available to artists. With the help of various
softwares viz., Photoshop, Illustrator, and Procreate and so
on, digital artists can create intricate designs, animations, and
even 3D models with ease. These digital tools offer a level of
control that allows performers to experiment with color,
form, and texture in ways that were previously unimaginable.
In fact traditional art forms, like painting and drawing, have
also moved with the use of tablets and styluses, letting artists
mimic the feel of physical mediums while working in a digital
space.

This expansion of tools has not only changed how
art is created but also what art can be. Artists can now

incorporate video, sound, and virtual reality into their creative
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pieces, crafting multi-sensory experiences that engage
viewers in a different ways. As a result, the boundaries of art
continue to stretch, creating exciting possibilities for
expression.

In addition, with technology, learning has become
more accessible for budding artists. Many artists are turning
to online courses and programs to gain the skills they need to
thrive in today’s tech-driven art globe. For instance, a mass
communication degree online can provide students with a
deep understanding of media and digital storytelling, valuable
in many careers related to art. These programs allow students
to learn flexibly, making it easier to balance their studies with
other responsibilities. By gaining skills in  mass
communication, students enhance their ability to share and

promote their art in a digital world.

Social Media: Platform for Artists

Social media has transformed the connictivity of the
artists with audiences. Where, platforms like Instagram,
TikTok, and YouTube propose artists a way to showcase their
work, reach followers globally, and put up a dedicated
fanbase. Through social media, artists can share their creative
process, collaboration, and receive feedback in real-time.
This direct connection has made it easier for emerging artists
to increase visibility without relying exclusively on galleries
or exhibitions.

Social media also provides valuable networking
opportunities. By interacting with other artists, influencers,
and potential clients, artists can open doors to new projects
and partnerships. This accessibility has democratized the art
world, allowing more voices to be heard and seen.

Digital Art and Nfts

One of the biggest transform technology has brought
to the art world is the rise of digital art and NFTs (non-
fungible tokens). NFTs allow artists to advertise unique
digital works, verified through blockchain technology. This
technology allows artists establish an ownership of their
digital creations, which has given digital art a significant
place in the art market. Various platforms like OpenSea and

Rarible have become popular marketplaces where artists can

sell their NFT creations, from time to time for considerable
sums.

NFTs have changed how we think about art
ownership and value. Whereas digital files can be simply
copied, NFTs set up a unique record, making the original
piece valuable. Such shift has allowed digital artists to gain
recognition and income in ways that were earlier unavailable.
The Rise of Interactive Art

Interactive art has become more accepted as
technology has evolved, blending art with viewer
involvement. Interactive installations use technology to
permit viewers to influence the art, making each experience
unique. Some installations use sensors that respond to touch,
movement, or even sound, creating a lively environment that
changes based on viewer interaction.

This form of art encourages people to connect
actively, rather than passively viewing a piece of art.
Interactive art reflects the growing tendency of personalizing
experiences, making each encounter with the artwork
dissimilar for every visitor. This hands-on approach enhances

the link between the artist, the artwork, and the viewer.

How Digital Platforms Improve Creative Confidence in
the feild of Performing Arts

e Self-governince of Access and Publicity: There are
various digital platforms viz., YouTube, Instagram,
and some specialized online galleries, which act as
virtual stages, allow artists to glass case their talents
to an audience of local to global level, without
needing traditional intermediaries like agents or
expensive physical places. Such increased visibility
and the potential for a global reach considerably
boost an artist's self-esteem and confidence in their
work.

e Secure Environments for testing and trialing:
Online platforms have potential to provide a less
intimidating space for artists to take creative risks
and experiment with new ideas. Such gestures taken
place without the immediate pressure of a live

audience. The ability to purify work iteratively (e.g.,
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using "undo" functions in design software or re-
recording a performance) and receive anonymous or
constructive feedback helps build self-assurance.

e Enhanced Learning and Skill Development: A
huge collection of online workshops, tutorials, and
courses (e.g., for music lessons, acting and dance
classes) allows individuals to obtain new skills at
their own pace. For intance, Al-assisted tools in
music and design may help beginner creators
overcome technical limitations and allows exploring
new creative avenues, acting as a "creative means".

e Fostering Collaboration and Community: Digital
tools facilitate virtual partnership on projects
crossways geographical boundaries, enabling artists
to work together on complex, interdisciplinary
works (e.g., mixing theatre with animation or film).
Such online communities offer peer support and
encouragement, which is helpful to build a sense of
belonging and confidence, particularly for those in
remote or under-resourced areas.

e Interactive and Immersive Experiences:
Technologies such as virtual reality (VR),
augmented reality (AR), and receptive digital
platforms  generate = immersive, interactive
experiences for audiences and performers similar.
This dynamic engagement transforms traditional
performance by allowing for new forms of
storytelling and audience participation, which
pushes artists to expand new skill sets and to explore
confidently new creative possibilities.

Tools for integrating the arts with technology

There are many software programs available to promote
such kind of creative growth and which can be used to meet
individual needs. Even existing computer operating systems
have some programs that we have not tried yet such as Paint
(Windows). Look for what we can do in our system with
digital photographs to provide students a multimedia start
with their art-MovieMaker in Windows and iMovie in

MacOS iLife suite. Find out the popular GarageBand in

Mac OS’s iLife suite which includes a tutorial for learning
guitar and piano as well as a recording and mixing studio.
There are also a mass of free programs to explore. Here are

some to get you started:
Music

e JamStudio (online)-With JamStudio, users can mix
and create digital audio tracks to create their own
music; the user interface is geared toward the rock
and youth set.

e Dallas Symphony Orchestra Kid’s Site - This site,

geared for elementary students, has a section for
music teachers and for students. There are games
and activities in music theory, history, and virtual

instruments.
Fine Arts

e ArtRage (Windows and Macintosh)
This is a fun, easy-to-learn program for
experimenting with digital art with an easy-to-use
interface.

o ArtWeaver (Windows)
ArtWeaver features a number of natural media
brushes and tools such as chalk, pencils, charcoal,
oil paint, felt markers, crayons, airbrushes, acrylic,
sponges, and pastels.

e  Destination Modern Art (online)

From the Museum of Modern Art, this interactive
online website speaks to students about art —
literally reading out the instructions, a help for
students who do not read well. Students of all
abilities can explore and utilize site to learn about
different interpretive ideas, practice vocabulary,
learn how art is created, and much more.

e The Art Zone
It is sponsored by the National Gallery of Art, this
interactive site currently hosts 16 art programs that
educate and engage students of all ages. The new
Photo Op program that teaches users about digital
photography and photo manipulation tools.
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e TuxPaint (Windows, Macintosh, Linux)
This open source drawing program is a free
download that works well on nearly all platforms,
including slower or thinner (with less memory)

machines.

Conclusion- Digital platforms have profoundly transformed
the performing and creative arts, expanding the reach of
artistic expression and democratizing access to art. From the
integration of technology in artistic practices to raise their
creations and the deepening of audience engagement through
digital platforms, the digital revolution has reshaped the
landscape of the creative arts. As technology continues to
evolve, it will undoubtedly bring new opportunities and
challenges, further transforming the ways we create, share,
and experience art. Now, technology is no longer an optional
extra in today's interconnected world; it is an essential and
foundational aspect of our personal and professional lives.
However, with great opportunity comes great responsibility.
Under the challenges of the digital age — from cyber threats
to issues of privacy and misinformation — require us to be not

just users, but vigilant and informed digital citizens.
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ABSTRACT

Nowadays social media is a powerful platform for women
empowerment. Various social media platforms like
Facebook, WhatsApp, Instagram, YouTube etc. are
helping to empower women. Social media helps women to
access information, online courses, and opportunities,
helping to bridge the knowledge gap. Women can share
their stories, experiences and opinions, break the silence
and challenge social norms. Raising awareness about
gender-based issues, promoting equality, and advocating
for change. Sharing achievements and successes, inspiring
others to pursue their goals and aspirations. Creating
online environments where women can share, discuss,
and support each other without fear of judgment or
harassment. The paper will shed light on how social media
is used in empowering women. This study applies critical
analysis and implications to explore the role of social
media for rights opportunities, equality and dignity so
that women in India are protected with equal concern and

respect.

KEYWORDS: Social Media, Women Empowerment,

Education, Social Norms, Equitable Society.
Introduction

Women's empowerment refers to the process of enabling
women to take control of their lives, make informed decisions
and exercise their rights. It involves: Economic
empowerment, Social empowerment, Political
empowerment, Personal empowerment. Empowerment leads

to: Improved health and well-being, Increased economic

independence, Enhanced education and skills, Stronger
leadership and representation, more equitable relationships
and communities. Women empowerment benefits
individuals, families, communities, and society as a whole,

driving positive change and promoting gender equality.

Social media refers to online platforms or tools that allow
users to create, share, and interact with content, information,
or other users in a virtual environment. Popular social media
platforms include: Facebook, Instagram, Twitter, TikTok,
YouTube, LinkedIn, Pinterest, Reddit, Snapchat, WhatsApp.
Social media enables users to: Connect with others
worldwide, share thoughts, ideas, and experiences, join
communities and discussions, follow news, trends, and
events, Discover and share content Build personal and
professional networks, Participate in online activism and
advocacy. Social media has transformed the way we
communicate, access information and interact with each
other, providing many benefits and opportunities for

connection, growth and expression.

Social media has become an agent of social change that has
helped and supported women's empowerment in various
ways such as amplifying voices, community support,
Education and resources, Networking and mentorship,
Awareness and activism, Entrepreneurship and economic
empowerment, Role modelling and inspiration. Using social
media to petition, campaign, and advocate for policy changes
and social justice. Creating online environments where
women can share, discuss, and support each other without

fear of judgment or harassment.
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Using social media, women can empower themselves and
each other, create positive change and create a more just

society.
Review of Literature

Perloff (2014) The interactive format and content
characteristics of social media, such as strong peer presence
and the exchange of multiple visual images, suggests that
social media may have a significant impact on body image
problems by acting through negative social comparison,
transportation, and peer regulatory mechanisms. It also
discusses the impact of social media on male body image,

intersecting with ethnicity.

Subhash (2015) concluded in her study “Impact of Mass
Media on Women: A Sociological Study of Gulbarga
District” that impact of mass media on women has enabled
their empowerment, but still there are many suggestions
given by women to restrict crime related programmes,
improvement of learning and knowledge, equal status of
women, gender equality etc. Hence the media should take into
the suggestions of women and improve their programmes,

telecasts, circulations, knowledge and information.

Narayana and Ahmed (2016) Their study revealed that
media has great potential for women's empowerment, but the
overall use of this media by women is very low. It also
suggested that the strong and positive role that the media can
play in women's empowerment and gender equality should be
supported and further explored. They also learned how to
increase women's participation and access to opinion and

decision-making.

Gupta (2017) concluded in her study on "A Study on Role of
Media in women empowerment in India " that most of the
respondents have high empowerment in final say on their
health care and decision on employing servants at home
which is 85-90% respectively, and it shows a high rate of
empowered women. It is also observed that most of the
respondents are fairly empowered in terms of economic
empowerment. It shows that women are empowered in India

and their empowerment % indicates a moderate level of

empowerment and a high percentage of media and

technology influence.
Objectives

* To find out how social media is used to empower

women.

¢« To know the role of social media in women

empowerment.
Methodology

This study relies on secondary data sources to provide a
comprehensive theoretical analysis. Adopting a descriptive
and analytical approach, this research draws upon existing
literature from diverse sources, including articles, E-journals
and books.

Operational Definitions

Social Media: Online platforms or tools that allow users to
create, share, and interact with content, information, or other
users in a virtual environment. Social media platforms
facilitate communication, collaboration and community-
building, enabling users to connect, share and participate in

online networks and discussions.

Women Empowerment: The process of empowering
women to take control of their lives, make informed decisions
and exercise their rights to achieve personal, social and
economic equality. Empowerment involves building self-
esteem, confidence and autonomy, which allows women to
break free from social norms, stereotypes and biases that limit

their potential.
Critical Analysis

The present study critically analyses various issues related to
women's empowerment and the state of social media and its

impact on all aspects of women's empowerment.
Education and Empowerment

Education empowers women in numerous ways. Education

provides skills and knowledge, leading to better job
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opportunities and financial stability, builds self-esteem and
confidence, enabling women to make informed decisions and
take control of their lives, leads to better health outcomes, as
educated women are more likely to prioritize healthcare and
nutrition, Education increases political awareness and
participation, enabling women to advocate for their rights and
interests. Education exposes women to new ideas and
perspectives, challenging traditional gender roles and biases,
fosters personal growth, enabling women to pursue their
passions and interests. women serve as role models, inspiring
future generations to pursue education and empowerment.
Education encourages community involvement, enabling
women to contribute to social and economic development,
helps break cycles of poverty, as educated women are more
likely to invest in their children's education and well-being.
By empowering women through education, we can create a
more equitable society, where women can thrive and reach

their full potential.
Types of Women’s Empowerment Through Social Media

1. Economic Empowerment: Promoting women-led
businesses,  entrepreneurship, and financial
independence.

2. Social Empowerment: Challenging societal norms,
stereotypes, and biases, promoting gender equality
and inclusivity.

3. Political Empowerment: Encouraging women's
participation in politics, leadership, and decision-
making processes.

4. Educational Empowerment: Providing access to
educational resources, online courses, and
knowledge-sharing platforms.

5. Personal Empowerment: Fostering self-esteem,
confidence, and autonomy, encouraging women to
share their stories and experiences.

6. Health and Wellness Empowerment: Promoting
women's health, nutrition, and wellness, challenging

stigmas and taboos.

7. Environmental = Empowerment: Encouraging

women's participation in environmental
conservation, sustainability, and climate action.

8. Cultural Empowerment: Celebrating women's
cultural diversity, promoting inclusivity, and
challenging cultural stereotypes.

9. Technological Empowerment: Providing access to
digital tools, skills, and opportunities, bridging the
tech gap.

10. Legal Empowerment: Raising awareness about
women's rights, laws, and policies, supporting
advocacy and activism.

11. Social media platforms have created opportunities
for women to connect, share, and empower each

other, driving positive change and promoting gender

equality.
The Impact of Social Media on Women Empowerment
Positive Impacts:

1. Amplified Voices: Social media provides a platform
for women to share their stories, experiences, and
opinions.

2. Community Building: Social media connects
women globally, creating supportive networks and
communities.

3. Access To Resources: Social media provides access
to educational resources, online courses, and
information.

4. Role Models and Inspiration: Social media
showcases inspiring stories of women achievers and
leaders.

5. Awareness and Advocacy: Social media raises
awareness about gender-based issues and promotes

advocacy.
Negative Impacts:

1. Cyberbullying and Harassment: Social media can be
a breeding ground for online harassment and

bullying.
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2. Unrealistic Expectations: Social media perpetuates
unrealistic beauty, lifestyle, and career expectations.

3. Comparison and Envy: Social media fosters
comparison and envy, negatively impacting self-
esteem.

4. Privacy and Safety Concerns: Social media raises
concerns about privacy, safety, and online security.

5. Misinformation and Disinformation: Social media
can spread false information, hindering informed

decision-making.
Conclusion

“Every woman should have the same rights as men, because
a woman is the mother who gives birth to a man.” — Raja Ram
Mohan Roy. Social media has been a game-changer for
women's voices and movements in India. Social media
promotes media literacy, encourages diverse representation,
fosters supportive online communities, combats online

harassment, and ensures privacy and safety.
Educational Implications

» Improved empowerment and status of women play
an important role in making a woman competent and
socially empowered.

» Enforcing life skills knowledge and decision-
making capacity will promote equality and combat
gender inequality faced by women.

» Equality and economic empowerment of women

will greatly improve society and nation.
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ABSTRACT

The integration of technology into education has reshaped
traditional teaching methods, giving rise to hybrid and
blended learning models that combine classroom
instruction with digital learning experiences. This paper
examines how these models are transforming teaching
and learning practices, with a specific focus on the Indian
educational context. The study highlights the role of
emerging technologies such as Artificial Intelligence (AI),
adaptive learning platforms, and Virtual Reality (VR) in
creating personalized, flexible, and engaging learning
environments.The main objectives of this study are: 1)to
explore the concept, evolution, and types of hybrid and
blended learning models.2) to analyse how digital tools
and emerging technologies influence teaching, learning,
and assessment. 3) to identify key challenges faced in
implementing blended learning in Indian schools and
higher education institutions. 4) to suggest effective
strategies and policy measures for successful adoption of
blended learning.This research is based on a qualitative
review of secondary data sources, including scholarly
articles, policy reports, and case studies related to blended
and hybrid learning. A descriptive and analytical
approach is used to examine existing literature and
highlight trends, challenges, and opportunities in the
Indian educational system.The study finds that blended
and hybrid learning models enhance student engagement,
promote self-paced and collaborative learning, and
develop twenty-first-century skills such as digital literacy,
critical thinking, and problem-solving. However, effective

implementation requires strong digital infrastructure,

ongoing teacher training, and institutional support. The
research concludes that blended learning is not merely a
response to digital advancement but a sustainable and

future-ready approach to education reform in India.
KEYWORDS:

Blended Learning; Hybrid Pedagogy; Digital Education;
Educational Technology; Student Engagement; Indian

Education System
Introduction

Education in the twenty-first century has entered a
transformative phase characterized by the convergence of
traditional pedagogy and digital innovation. The rapid
expansion of technology has redefined the roles of teachers,
students, and institutions, leading to the emergence of hybrid
and blended learning models. These models combine the
strengths of face-to-face instruction with the flexibility of
online and digital learning environments. India, with its vast
and diverse education system, has embraced this transition as
part of a broader movement toward educational reform,
guided significantly by the National Education Policy (NEP)
2020.

Hybrid pedagogies represent a crucial step in the evolution of
modern education. They align with NEP 2020°s emphasis on
learner-centered  approaches, flexible curricula, and
technology integration. Unlike traditional instruction
confined to classrooms, hybrid models allow students to learn
through a mix of physical and virtual interactions, supporting
diverse learning styles and encouraging autonomy. The

integration of Artificial Intelligence (AI), Virtual Reality

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal


mailto:jyotidthakur6@gmail.com

International Journal of Research in all Subjects in Multi Languages

[Author: Dr. Jyoti Thakur et al.] [Subject: English] L.F.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

(VR), and adaptive learning platforms has made education

more interactive, accessible, and data-driven.

This research examines the role of hybrid pedagogies in
reshaping education in India through the lens of digital
transformation and policy reforms under NEP 2020. It
explores the evolution of blended learning, its
implementation in schools and higher education institutions,
and the challenges and opportunities that accompany its
adoption. The study argues that hybrid learning is not simply
a temporary response to technological change but a
sustainable approach that bridges tradition and innovation,
supporting the development of a flexible and inclusive

education system.
Background of the Study

The transformation of education through technology is not a
sudden phenomenon but the result of decades of progress in
communication, computing, and pedagogy. In India, the
traditional model of education was largely teacher-centered
and dependent on rote learning. The global shift toward
learner-centered education has led institutions to adopt new
models that encourage creativity, critical thinking, and
collaboration. The introduction of computers in classrooms,
followed by e-learning platforms and massive open online
courses (MOOCs), marked the first phase of digital

transformation.

The COVID-19 pandemic accelerated this shift, forcing
schools and universities to adopt remote teaching and digital
tools almost overnight. Though initially a necessity, online
learning soon evolved into a hybrid model that blended online
flexibility with in-person interaction. This experience
demonstrated the potential of technology to enhance
education while exposing the gaps in infrastructure, teacher
readiness, and digital equity.NEP 2020 recognized these
realities and placed technology integration at the core of its
vision for educational reform. It emphasized that digital
learning should not replace traditional education but
complement it, promoting accessibility, flexibility, and

lifelong learning. The policy encourages institutions to adopt

blended modes of teaching, digital repositories like DIKSHA
and SWAYAM, and innovations such as virtual labs,

interactive simulations, and adaptive learning systems.

Moreover, NEP 2020 calls for the revival and modernization
of Indian Knowledge Systems (IKS), integrating traditional
wisdom with modern technological practices. In this sense,
hybrid pedagogy becomes not only a method of teaching but

also a bridge between cultural heritage and global innovation.
Review of Literature

Hybrid and blended learning models have been widely
discussed in educational research. Becker et al. (2017)
defined blended learning as the strategic combination of
digital and face-to-face experiences to maximize engagement
and learning outcomes. Studies across countries have
demonstrated that such models enhance student motivation,
promote self-paced learning, and encourage deeper cognitive

engagement.

Dumbuya (2025) studied emerging trends in online and
hybrid education and argued that digital transformation offers
immense opportunities for accessibility and innovation but
must be accompanied by strong pedagogical frameworks. He
noted that technology alone does not guarantee learning
improvement; the effectiveness of hybrid education depends
on how educators design, facilitate, and evaluate learning

experiences.

Shinde (2024) examined how blended learning reshapes
classroom practices and identified its potential to democratize
access to quality education. Her study found that digital tools
foster inclusivity by reaching students in remote areas and
allowing flexible scheduling. However, challenges such as
poor internet connectivity, insufficient teacher training, and

lack of institutional support continue to limit effectiveness.

Mushtaq and Igbal (2024) analyzed hybrid pedagogies in
Indian higher education and emphasized that these models
align with NEP 2020’s vision for flexible, technology-driven,
and multidisciplinary learning. They highlighted that hybrid

systems promote active engagement and collaboration,
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fostering both academic and interpersonal development.
Their research also stressed the need for teacher training and
the restructuring of assessment systems to support new

learning modalities.

Mulenga and Shilongo (2024) found that hybrid and blended
learning enhance flexibility, engagement, and personalized
education through Al and VR, but face challenges like digital
inequality, heavy teacher workload, and low online
motivation, requiring interactive strategies and institutional

support.

These studies collectively establish that hybrid learning
models are most effective when integrated with supportive
institutional policies, digital infrastructure, and teacher
empowerment. They highlight a common theme: successful
digital transformation in education requires a balance

between technology and human connection.
Objectives of the Study
This study aims to:

1. Examine the evolution and significance of hybrid

and blended learning in the Indian education system.

2. Analyze how NEP 2020 and IKS contribute to
shaping hybrid pedagogical approaches.

3. Assess the role of emerging technologies such as Al,
VR, and adaptive platforms in enhancing learning

outcomes.

4. Identify the challenges faced by teachers and

institutions in implementing hybrid education.

5. Recommend strategies for integrating hybrid
pedagogies sustainably within India’s educational

reform framework.
METHODOLOGY

This research follows a qualitative and descriptive
methodology based on secondary data. Information was
drawn from peer-reviewed journals, policy reports, and case

studies from 2020 to 2025. Sources included national policy

documents like NEP 2020, scholarly papers on blended
learning, and empirical analyses of digital education

initiatives in India and abroad.

The study adopts a thematic approach to organize data under
five key areas: (1) evolution of hybrid learning; (2)
technology and pedagogy integration; (3) teacher training and
digital literacy; (4) equity and inclusion; and (5) policy
implications under NEP 2020. By synthesizing existing
literature, the study offers a comprehensive view of how

hybrid pedagogies are redefining education in India.
DISCUSSION AND ANALYSIS

The Evolution of Hybrid Learning in India

Hybrid learning in India has evolved from computer-assisted
instruction to fully integrated digital ecosystems. Initially
introduced through distance learning programs, it gained
momentum with the expansion of ICT and online platforms.
Institutions began experimenting with blended models
combining classroom instruction with MOOCs, digital

assessments, and collaborative learning.

Under NEP 2020, hybrid learning became a core principle of
educational reform. The policy recognizes that not all
learning can or should occur in physical spaces. By
advocating flexible modes of delivery, NEP 2020 supports
the integration of online platforms to complement traditional
teaching. This flexibility enables institutions to cater to
diverse learners, including working professionals, rural

students, and learners with disabilities.

The Role of Emerging Technologies

The success of hybrid learning depends heavily on
technological innovation. Tools such as Artificial
Intelligence (Al), Virtual Reality (VR), and adaptive learning
systems are transforming classrooms into interactive spaces.
Al-based analytics help track student progress, while VR

simulations make abstract concepts tangible.

Educational technology platforms such as DIKSHA and
SWAYAM, supported by the Government of India, have
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provided access to open educational resources. These
initiatives align with NEP 2020’s call for accessible, high-

quality education that transcends geographical limitations.

Teacher Readiness and Professional Development

Teachers remain central to hybrid pedagogy. The transition
from conventional instruction to technology-enabled
teaching requires new competencies—curriculum design,
digital assessment, and online engagement. Continuous
professional development programs, such as. those
recommended by UGC and NCERT, are essential to equip

teachers with the necessary skills.

Mushtag and Igbal (2024) observed that institutions
implementing structured teacher training witnessed higher
student engagement and satisfaction. Therefore, digital
literacy and pedagogical innovation must become integral

components of teacher education in India.

Addressing Equity and Accessibility

One of the major challenges in India’s digital transition is the
disparity in access to technology. Rural schools and
economically weaker sections often lack the infrastructure to
support online learning. To ensure inclusivity, NEP 2020
proposes a multi-level strategy: expanding broadband
connectivity, providing affordable devices, and developing

low-bandwidth digital content.

Blended learning also offers an opportunity to preserve
cultural diversity by incorporating Indian Knowledge
Systems (IKS). By digitizing indigenous learning materials
and traditional knowledge, hybrid models can connect

modern technology with cultural heritage.

Institutional Innovation and Policy Support

Successful implementation of hybrid learning requires
supportive  institutional ~ frameworks. Colleges and
universities must adopt flexible curricula, integrate digital
credits, and encourage interdisciplinary learning. NEP 2020

envisions a technology-driven academic bank of credits

(ABC), enabling students to accumulate and transfer credits

across institutions, fostering lifelong learning.

Furthermore, institutional policies should incentivize
innovation through grants, partnerships, and collaborations
with EdTech companies. The convergence of academia and
technology will be essential for India to meet global standards

in digital education.

NEP 2020 and the Vision of Digital Empowerment

NEP 2020 positions technology as a central element of
educational innovation. Its objectives include digital
inclusion, accessible e-learning content, and capacity
building for teachers and institutions. By promoting hybrid
learning, NEP 2020 aligns with the Sustainable Development
Goal (SDG) 4: ensuring inclusive and equitable quality

education for all.

The policy also integrates Indian Knowledge Systems (IKS),
emphasizing that modern learning must remain grounded in
cultural heritage. Digitization of traditional knowledge
archives, Sanskrit texts, and indigenous learning materials
reflects the effort to harmonize ancient wisdom with digital
progress. Hybrid pedagogy, therefore, serves as a medium for
preserving tradition while embracing innovation—a unique

contribution of India’s educational vision.
Findings

1. Hybrid learning aligns with NEP 2020’s emphasis

on flexibility, inclusivity, and lifelong learning.

2. Emerging technologies enhance engagement,

personalization, and accessibility.

3. Teacher preparedness remains central to successful

implementation.

4. Infrastructure limitations and digital divides pose

major challenges.

5. Integration of Indian Knowledge Systems

strengthens cultural continuity in digital learning.

Recommendations

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal



International Journal of Research in all Subjects in Multi Languages

[Author: Dr. Jyoti Thakur et al.] [Subject: English] L.F.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

1. Establish a National Framework for Hybrid
Pedagogy aligned with NEP 2020 goals.

2. Mandate teacher training programs focusing on

digital pedagogy and blended learning.

3. Enhance infrastructure through government—private

partnerships.

4. Develop inclusive e-learning resources in regional

languages.
5. Integrate IKS-based content into digital curricula.

6. Promote research and data-driven evaluation of

hybrid education outcomes.
CONCLUSION

Hybrid and blended learning represent a paradigm shift in
Indian education. They combine the enduring strengths of
traditional classroom interaction with the innovation of
digital technology. Through NEP 2020, India has embraced
hybrid pedagogy as a means to democratize education,
empower teachers, and prepare learners for a rapidly

changing world.

The fusion of technology and tradition encapsulated in hybrid
learning embodies the spirit of India’s educational
transformation. By aligning modern pedagogical practices
with cultural and ethical foundations, hybrid education offers
not just access but meaning to learning. To sustain this vision,
India must continue investing in infrastructure, teacher

training, and policy coherence.

Reimagining education through hybrid pedagogies is not
merely an adaptation to the digital age, it is a declaration of
India’s intent to lead in creating an education system that is
inclusive, innovative, and deeply rooted in its civilizational

values.
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Introduction

Copyright infringement is a significant issue in the realm of
intellectual property law, affecting creators, consumers, and
industries worldwide. As the digital age has expanded the
accessibility and distribution of creative works, the potential
for unauthorised use of copyrighted materials has increased
dramatically. Copyright infringement occurs when an
individual or entity utilises a copyrighted work—whether
through reproduction, distribution, performance, or
displaywithout obtaining permission from the rightful owner.
This violation not only undermines the legal rights of creators
but also affects the broader economic health of industries that

rely on original content.

The laws surrounding copyright are designed to safeguard the
interests of creators, ensuring that they maintain control over
their works and receive fair compensation for their
contributions. This research paper aims to explore the
nuances of copyright infringement, examining its
implications for both creators and consumers, the existing
legal frameworks, and the challenges posed by technological
advancements. By examining case studies, legal precedents,
and current trends, this paper aims to provide a
comprehensive  understanding of the complexities
surrounding copyright infringement and its impact on

creativity and innovation in our society.
What is Copyright?

Copyright is a legal framework that grants authors and

creators exclusive rights to their original works, such as

literature, music, art, and software. These rights are designed
to encourage creativity and innovation by providing creators
with control over how their works are used and distributed.
Copyright typically lasts for the creator's lifetime plus an
additional 70 years after their death, allowing for a significant
period during which the creator or their heirs can benefit

financially from the work.

Under copyright law, creators have the right to reproduce,
distribute, perform, display, and create derivative works
based on their original creations. This means they can prevent
others from using their work without permission, which helps
to protect the integrity of the work and the creator's
reputation. Additionally, copyright laws vary from country to
country, resulting in differing levels of protection and

enforcement.

It's important to note that copyright does not protect ideas,
facts, or concepts themselves, but rather the specific
expression of those ideas in a tangible form. This distinction
encourages a vibrant exchange of ideas while still
acknowledging and respecting the rights of creators. Overall,
copyright plays a crucial role in the cultural, educational, and
economic landscapes of society by fostering an environment

where creativity can flourish.
Types of Copyrighted Works

Copyright covers a wide range of works, including books,
films, songs, photographs, and even software code. Each of

these categories has specific protections under the law,
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ensuring that the creators maintain their rights over the use

and distribution of their creations.

1. Literary Works: This category encompasses not
only traditional books and articles but also poems,
plays, and computer programs. Authors have
exclusive rights to reproduce their works and to
create derivative works, like adaptations or
translations.

2. Musical Works: This includes compositions, lyrics,
and sound recordings. The copyright protects both
the music and the accompanying lyrics, allowing
songwriters and musicians to control how  their
music is used and distributed.

3. Dramatic Works: Plays, scripts, and any
performances can be copyrighted. This protection
covers the original script, as well as any
accompanying music or choreography.

4. Artistic Works: This category consists of paintings,
drawings, sculptures, and even graphic designs.
Visual artists have the right to reproduce and sell
their works, as well as to create adaptations.

5. Photographic Works: Photographs are copyrighted
as soon as they are captured in a fixed medium.
Photographers retain rights over their images,
controlling how they are used and distributed.

6. Software and Digital Works: Software code is
considered a literary work under copyright law.
Programmers and developers hold the rights to their
code and can prevent unauthorised copying or
modification.

7. Audio and Audiovisual Works: This includes films,
television shows, and podcasts. The copyright
encompasses both the audio and visual elements,
safeguarding the creator's vision and preventing

unauthorised distribution.

Each category under copyright law is designed to protect the
rights of creators, allowing them to monetise and control their
works while promoting the advancement of arts and culture.

Understanding the different types of copyrighted works is

essential for both creators and consumers to respect

intellectual property rights.
Examples of Infringement:
Infringement can take several forms, including:

1. Unauthorised Reproduction: Copying a book or
song without obtaining permission.

2. Distribution: Sharing copyrighted materials on
social media or through file-sharing services without
authorisation.

3. Public Performance: Playing music or showing a
film in public without the appropriate rights.

4. Derivative Works: Creating adaptations of a work
(such as turning a book into a movie) without

permission.
Fair Use Doctrine

The Fair Use Doctrine is a crucial legal principle in
intellectual property law that permits the limited use of
copyrighted material without requiring permission from the
copyright holder. This doctrine is particularly significant in
fostering creativity, education, and the dissemination of
information, as it recognises that specific uses of copyrighted

material can serve the public interest.
Fair use is typically applied in various contexts, including:

1. Criticism and Commentary: Many authors, artists,
and reviewers use copyrighted material to comment
on or criticise the work itself. For instance, a film
critic might include short clips from a movie in their
review to illustrate their points, and this may qualify
as fair use.

2. News Reporting: Journalists often use copyrighted
content in the course of reporting news stories. For
example, a news outlet might use a snippet of a
copyrighted video or audio clip to provide context
or evidence for their reporting.

3. Teaching and Education: Educators frequently rely
on the fair use doctrine when incorporating

copyrighted materials into classroom lessons. This
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includes using excerpts from texts, images, or other
media to enhance learning and foster discussion
among students.

4. Scholarship and Research: Researchers and
academics often utilise fair use when quoting or
analysing copyrighted material in their work. This
might involve using figures, tables, or excerpts from
various sources to support their arguments or
findings.

5. Transformation: The transformative use of a work—
meaning that the new work adds something new,
alters the original work, or conveys a different
message or meaning—can also factor into fair use.
For example, a parody that reinterprets a well-

known song may qualify as transformative.

Despite these guidelines, determining what constitutes fair
use is not always straightforward. It involves a nuanced, case-

by-case analysis that takes into account four primary factors:

1. Purpose and Character of Use: Whether the use is
commercial or educational, and whether it adds new
expression or meaning to the original work.

2. Nature of the Copyrighted Work: The type of work
being used (e.g., factual works are more likely to be
considered fair use compared to creative works).

3. Amount and Substantiality: How much of the
original work is being used, and whether the portion
used is substantial to the overall work.

4. Effect on the Market: Whether the use could
potentially affect the market value or demand for the

original work.

While the Fair Use Doctrine provides essential protections
and encourages the sharing of knowledge and culture, its
application can be complex and often requires careful
consideration of the specific context and details of each
situation. Understanding these nuances can help individuals

navigate the intricate landscape of copyright law effectively.

Consequences of Infringement:

Individuals or entities found guilty of copyright infringement
may face significant penalties, which can vary based on the
severity and nature of the violation. These consequences can

include:

1. Monetary Damages: Victims of copyright
infringement can seek compensation for financial
losses incurred due to the unauthorised use of their
work. This compensation can be quite substantial,
depending on the extent of the infringement and the
profits made by the infringing party.

2. Statutory Damages: In cases where actual damages
are difficult to prove, copyright holders may be
awarded statutory damages. These can range from a
few hundred to several thousand dollars per work
infringed, and in some cases, can amount to millions
if the infringement is deemed willful.

3. Injunctions: Courts may issue injunctions to prevent
further unauthorised use of copyrighted material.
This means that the infringer may be legally
compelled to stop their infringing activities and
refrain from using the copyrighted material in the
future.

4. Criminal Charges: In severe cases, particularly those
involving willful infringement for commercial
advantage or private financial gain, individuals or
entities can face criminal charges. If convicted, they
may be subject to fines and even imprisonment.

5. Legal Costs: Infringers may also be responsible for
paying the legal fees of the copyright holder if the
case goes to court. This can add significantly to the
financial burden of the infringement.

6. Reputational Damage: Beyond financial penalties,
being found guilty of copyright infringement can
have long-lasting effects on an individual’s or
organisation’s  reputation. It can damage
professional relationships and lead to loss of

business opportunities.

Understanding the profound implications of copyright

infringement is crucial for individuals and entities to ensure
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they respect intellectual property rights and avoid legal

repercussions.
Enforcement and Defence:

Copyright owners can enforce their rights through various
legal actions, often starting with a cease-and-desist letter,
which formally demands that the infringing party cease their
unlawful activities. If the situation escalates, copyright
owners may pursue litigation to seek damages or injunctions

against further infringement.

In enforcing these rights, copyright owners must be aware of
the various legal avenues available to them, which may
include filing lawsuits in civil court or seeking alternative
dispute resolution methods. It’s also essential for them to
keep meticulous records of their work and any infringements,
as this documentation can significantly bolster their case in

court.

On the other side, defences against infringement claims can
take multiple forms. A commonly cited defence is fair use,
which permits the limited use of a copyrighted work without
permission under specific circumstances, such as for
criticism, comment, news reporting, teaching, scholarship, or
research. Other defences may include demonstrating a lack of
intent to infringe, which can occur if the alleged infringer was
unaware of the copyright or believed they were authorised to

use the work.

Additionally, challenges regarding the wvalidity of the
copyright itself can serve as a defence. This might involve
questioning whether the work in question qualifies for
copyright protection or if the rights holder has maintained
their rights appropriately (such as not allowing the work to

fall into the public domain).

Overall, both the enforcement of copyright and the defences
against infringement are multifaceted areas of law, with
various strategies available for both copyright owners and
alleged infringers. Understanding these elements is crucial

for navigating the complexities of intellectual property rights.

Digital Age Challenges:

The rise of the internet and digital technologies has
significantly complicated copyright enforcement, presenting
numerous challenges for copyright holders. The advent of
file-sharing platforms, streaming services, and online piracy
has transformed the way content is distributed and consumed,
resulting in substantial economic impacts on industries such
as music, film, and publishing. For instance, platforms like
BitTorrent and various streaming sites have made it easier
than ever for users to access copyrighted material without
proper authorisation, generating ongoing debates about the

adequacy of existing copyright laws.

In recent years, several high-profile copyright infringement
cases have illuminated the intricacies of this issue. For
example, the lawsuit against Napster in the early 2000s
marked a pivotal moment in the music industry, showcasing
the need for legal frameworks to adapt to changing
technology. More recently, cases involving YouTube and
content creators have raised questions about fair use, user-
generated content, and the responsibilities of platforms in

monitoring infringing activities.

As the digital landscape evolves, so too does the conversation
around copyright reform. Lawmakers and stakeholders are
increasingly aware of the need to balance the rights of
creators in protecting their intellectual property while also
considering the public's access to information. This balance
is crucial, as it impacts innovation, creativity, and the fair use

of content in educational and transformative contexts.

Furthermore, the discussion isn't limited solely to
enforcement. Issues such as artificial intelligence and content
creation raise new questions for copyright law. For instance,
who owns the rights to content generated by Al tools? As
technology continues to blur the lines of originality and
authorship, these legal challenges will require careful

consideration and potentially new legislative frameworks.

Ultimately, the evolving nature of copyright in the digital age
necessitates a nuanced approach that respects the rights of
creators while promoting an accessible and dynamic

information environment. Finding this equilibrium is a
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critical conversation, not only for those within the creative
industries but also for society as a whole, as we navigate the

complexities of knowledge sharing in a digital world.
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TR @ S & Ry o dpe aerd gai T 2,
S Sffavueh § Tb U e yumelt S ARIRD! B
feforea Qe Afawar ok foriert &1 ufiewr %1 It
e ﬁ?‘r&lﬁ SRl JUIRT (Digital Safety Education)”
EZRIGIN

YR o RIGA G SUANT B SHaRgehdl faRY =0 J
ST 31 B Hifch <= DY It eIl ofeit § fSfored
Tl 9 93 W8 ¢l fefSiea $fean famM (2015) F g 9
$-T7a-, 3ifems afeb, fSRiaies, 3muR, upl 3R o
feforee arsht & e TR A fSfoed araaR &1
Jagay & fear g

gTaites, ffoled WeRaT (Digital Literacy) SR fSfoea
IRE (Digital Safety) & &9 Ueb §3T 3R 3fd H Aiolg B
S5 A TN fSfTeet et BT IUANT f B 38 &,
TR QR & Il Rl o1 URids UeeH, SeT Tfahs,
Trsadt Tfcw, BRI a1 AR ¥ sa1d — ¥ uRferd
gl

33t day H gty Riem Aifd 2020 (NEP 2020) 7 f8fdrea
HTeRdT, a1 e iR WIgaR YRET i e & Jaft
TR R TSIHd B I RGNS B g1 -ifd T8 A §
& fefica Iuaxtl &1 WRied iR PderR IuanT
ARG BT SHTaID ST 51 3fck: e, Hraeer,
R fayfaamerd &1 W ufienr sried [GHia oA
TfeT S faenfiat o1 WRfga fefoea FraeR & forg dar
Gyl

3§ Y I 31 ¢ fob 39 fo=n & angat iR o fage
(Library and Information Science — LIS) P Hﬁfﬂ %?

(IJRSML) ISSN (P): 2321 - 2853

TR, GADHTAT Yed I TS & I, a1 3R e &1
¥ T 8| THT F WY Fe gI gy fSfed wu o
faepRrd gu, O gedererat 3 ot Sroet Jarait Bl $-Taet,
oS ST, $-ocd, 3R ST T RuTfiedt & =
T faward foar|

RS 3 Had Hid Y] BT GIGIeR o, Sfewh U
fefored IH-URTR (Digital Knowledge Hub) &1 TS g,
SR I BT Ugd, TR, 3R fqarur i+ fefored & u
A 81 8 139 fSRied ardrazor & Sudieatait &1 ga deb
R Ugd UaH AT 3R I RAd ga I &
foru ORiféra -1, TadIad & T s 3R I
forer 9 T 31

IaTRYT & forg —

. faufdeae qaoma s oo &) §-oHa,
STV 3R AR Tarsll & TRy ¢d 99
TRE A 3R UNIaS Wieidld I &1d & |

o UAWHP GBI WReR &M SRHdl
TRIfRY 7 S A B

o H3 SN QBT Wew™ S INFLIBNET
(Information and Library Network Centre),
DELNET (Developing Library Network) &R
National Digital Library of India (NDLI)
SUANTEH A3 o ST B YREM oq b =M, RIET
TR 3R JHIOId goR Ried 3 g1

9 UPR, JdIadl R a1 fogm & Yyt Fad
I e HRA a% i T8 I TS §, I o T
I GRE IR fSfored Afdewdr & TaR-TaR § 1 T
UHE HITIGR &7 g 5| TISRTT 3fd "ol WD
(Information Custodian) I 3m e} "IYIAT GR&T
ufRree” (Information Safety Educator) P ﬂ-ﬁlﬁﬁ*ﬂf&'
gl
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{4 TR TR Hl UNESCO,IFLA (International Federation of
Library Associations and Institutions), ddT UNICEF o
TS A GRIGT FIAT STANT Bl HHAIRIBRI SR fSforea
ARl BT S e/ AT 81 I7b SFER, T
JUANTHdT HI “Safe, Ethical, and Empowered Digital
Citizen” & &1 SR B, 3R TabIad 39 fo=n & wad
A 3R THT 1T € |

TRIEra G- IuaT o1 o

&1 fSforea ufvamr & WRfam, FeER, ¢k Afdes FagR
3T F fore ufifer Hrcl 81 5901 e Had fefsied
JUHRON BT ITANT R el &, dfewp fSiorea s &
Y- BT &M, TR SAORIET J 9919, T JRe&fl, 3R
I Bt Al BT e BT 4 5|

IR TMeg] H, GRI&T G START &1 aread § — Ut e
S afad &t feforea Aredt & SuanT & gRef, Afddmdr sik
Hdg=fiedr & 91y sadeR &1 fRam|”

Tg &N FHaa aw-ie! ufkienr de Wit 781 8, sfews T8
-SRI goment &, forgd safaa g8 ¥ § fas
SfStea a1 &1 ST FRd THT ITD! THIID,
B, 3R e Rmieiar o §1 QR Ja=r S
@I g4 fSfotea TMeRaT (Digital Literacy) 1 3ad A=l
1t g Tobal B1 STeT fefred Tnerar saf &t g Riardt
2 & fefiea Suemul 3R Wewml BT IUTNT 5y B3,
I8 QR YaaT IuNT fdd &1 g8 Riardt € & s
SUIRT A& 3R ForieR asies & &4 fasan S|

39 e & siaia Faffed oo faw ema § -

1. IR YRET (Cyber Security): f&fSred Acas #
3T TRITT 3R FRITTA AHBR D1 & &
SUl|

2. a1 MU=Iadl (Data Privacy): SfadiTd 3T 3R
fSioree uga™ &1 3FfIHd IuANT A FaH|

(IJRSML) ISSN (P): 2321 - 2853

3. S{ArE Afd@dr (Cyber Ethics): fefea @ o
AT, SHMERT 3R R HaTg &t HIaHT |

1. 4fSRieqa footprints P gAY e W 3T
EECACIE] (Digital Footprints) ?ﬁqﬁﬂ:ﬂ&h?
[BRIEGKZSIN

4. T o AR MHEEHIARE & Ugd: Tad a1
3R gER I ¥4 & UM |

5. TR B BT TFBRT: 3TSel TIE 2000, ST
TR fod, SR 37 TR fafam &1 ufem|

RIS T SUANT & Se=4

IRI&T LT STINT & I 3 ST H fauiford fee
ST Hd § —

Qeifres, dh-ia!, Afde SR TmEIfe | e 396 TgE
I BT HHEG G0 TR § —

1. ﬂTf\&I—d fsfiicd 38R &1 f[d&™ (To Promote
Safe Digital Behaviour) 39 RI&T &1 e UgQ
I ¢ STENTEHAe @ fefied Wewid wR
IRI&d TaER & o IR FH=A71 O -

o Tolgd UGS &1 AT 3R fFafia uivadH

o T-ERH LG
Authentication)

o 3MRIPd deHTEel SR B fofeh A S=d

o IR WIS TT AR 371 Bt UgaH

2. 3¢ MU-ar iR fdaiTd gamT &1 JREM (To
Protect Data Privacy and Personal Information)
fSforea ATt R Il Bt UgaH, AHher,
ST SR 3R 3 st Ser PR @ gl
TEd & RRFErd gamm IuanT g8 Ry § f =9
ST B! Y& HY BT T 3R DI I qqwrge a1
UfRrp e QRfed g

3. fefle@ Afdewdr &1 @Y (To Instill Digital
Ethics)fSfotea gfvan o sifiyoafad &t wadsar &
a1y et Wi gt 8 1 s Rign safer o1 Ryt

(Two-Factor
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2 b SfiTers Yare, fewoft, a7 wren 3t o areht
I o G, T, 3R Afddsdr a9 3|

4. igdR SR q 9 (To Prevent
Cybercrimes)¥Iga} AIRTY S — i, fOBfRf,
IER e, 3R $fi-ere Sediis" — fEfored g
I UHE THEN ¥ GREE gEer Swn
SUANTEHATST DI 7 SRTE BT UgdH IR 3R
I 9919 & ATaeIRG Iurd R 31

5. FATIH 3R I i+ B1 &HdI (To Develop
Information Verification Skills)3{Ts E'ETﬁ"c' R
3 3R YMHSG FaIsil &1 WRAR 5198 Riam
I & g8 R ¢ & g & 9 @l
YT T &1 Hed i B <, 3R TTerd a1 &
TR &1 4 Ao |

6. fSica amR@war &1 @l (To  Build
Responsible Digital Citizenship)ﬁ?r&lﬁ T
UGN P EEPITeIP I8 § — U T8 STRard!
f&fSted RS (Responsible Digital Citizen) &1
fafor S da-id &1 TN qAed d &<, 9 6
GOUART §| I8 ARIRS 30+ USRI 3R Heradl
G B I § iR fEfoed gae & Afdd
A BT UTe Bl g |

7. URIM SR GMER$ &M geg BT (To
Strengthen Institutional and Community Safety)
&M Wﬁ (Cyber Safety Culture) fa®fRId
HAT 3T 7 Had AfGITd IUTNTHAr RIS
B € iy Q1 SRmTd Ser-Rien ot Rt
Tl

8. fafored Rem & IHEARIGT (To Ensure Inclusivity
in Digital Education)UTHIUT 31 dfed Tarl db
feforea grem e ugam aifes &R o 90 =y
¥ P& Sfored @Rl &1 IugRT aR G|
QR G- IUANT T Sgimart e uge g,
S Afad B 9 Had fSforea Al & Iuan o

381 ST §, Sfewr 3 WRfér, A ik forder
IUANTHdl & ®U H SUdRd Bl gl

st 3R a1 fag= &1 WRféa o= IwaT &
1Y Y

TSRoTed g7 & ofd Y@ &1 [y, ITeH SR TR & aid
T RE 9ed U B, I8 sl SR e a7 (Library
and Information Science — LIS) T &3 4 3[04 URUR®
WEY Y M TGHR T3 qh-1d! R MG YHBIE
AT X1 8| L1 B1 g T T FHad THHR} & HSRUT
% HIfEd 781 §, Scwp g Yol &1 e, fayaiiaar ik
AT S ot TeRTE Y e gen B 1 53 fiig R qRféd g
UGN 3R A Td el faisiT o sl 76T Heley e
gIaTg|

1. o o9 &1 Jd Sed 3R fEfored qRem-ga=
fogm (Information Science) &I YUY 3%5211 %
I FT T, 64, GWiG, 3R SuanTaar
b DT YHTAl fAaR0ToRg o auft Iuantt
@?ﬁ%ﬁﬂﬁﬂﬁﬁ%ﬁﬂ?ﬁ?@ﬁ (Secure),
MG (Verified), $IR A& (Ethical) 9 #
Iuas g1 | 3ufer fSfoiea g & g fagm daa
Y1 % Ugar &t Sl oI, Sfceh “GRI&T G
PrrE (Secure Information Management) P

i ot 1
G O & s 3U-SHITYRUME o —

¢ Information Ethics @a:nﬁﬁ-rmn

e Information Security (T YR&M)

« Digital Literacy (f$fSTcd waran)

« Digital Preservation (f&forea TRémm)

ot Y- JRFErd T IuET | S S 7

2. TRl U fefored YR e &% (Library as a
Center for Digital Safety Learning)-Q¥dlad
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3.

Tcd ¥ IS &I I % 61 51 3§ g YHDT
feforea wedl # fazaia g fSforea
T ¥ w0 H aia & 78 71 fSfvea g
TSTAd A Had a1 & W8 3R IR &1
R §, 9t T8 SUANTHArsll o e & QR
SO 1 fRia & arett e it o 11 8 1 IaTeRuT
& ﬁTQ: fayfaemeg W H “Information
Literacy Sessions” & 3fcid Cyber Safety
Modules Tf@Iferd fby o1 @ g1 Wideif-e
qEbTel § WEeR FRE e STl HIeaR
I, 3R SIS TagR UiRI&UT oY HRishH
ST o o B fRreet g et & qurd
& fou gR&T femn-fAd= (User  Security
Guidelines) 3R WRER [R&M AT (Cyber
Policy)TefRid & S § | 39 UHR TddTerd s
U} AT S T § STRT SUANTE Bl I B
UET b 1Y JReT B G +ff U B S 1
T Afasar ok fEfved  smardfear
(Information Ethics and Digital Conduct) SIEER]
TS $HIHRM HISY Bl Uh Y4 Ueh § Jal
Afqear (Information Ethics) dg S{AYURUM
SudNTiST 1 I8 R & fb —

I BT ST Hd T S HuaT SHYBR
(Intellectual Property Rights — IPR) BT I 5y
N,

@W (Plagiarism) 3R ﬁﬁ?‘l’a’i’ I I
Y &,

fforea a & forieR Hare 33 |

QA& e IuanT ot g7 Afdep Rigidl o g
0§ AN HRA $1 Uikl g IZTIT BT o Tl § fob —
T AT A& T ST Bt SHTHT B, 3R Ao
IS ARH |

4,

T Rem Afoal oiR fefoed ShRgar

(Information Security Policies and Digital

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

Infrastructure) TSl SfIBI TRaPpIed 30
el o1 fSRed Feadh W Iuasy FRd &, 9
3-Ocd, Scred, SR Rufferedt s et &1
GR& AT B & U qEdbrerdi o1 g
e AT (Information  Security  Policies)
ST TSl § —

JUTNTR T THTUlART (User Authentication)
@:’ET‘I@'?QFT (Data Encryption)

Q’&%ﬂ a@aﬁw (Access Control Systems)
fraffa Ser 9@ iR TdR gram

3 uft IR R GaT ITENT $ AaeIRS MM 8,
TS AT § QRABTO 31U+ SUARTH TS 3R TTeHt
! ! QRf&d @ g

5. E WA 3R fAyEEdr  (nformation

Organization and Reliability) Wﬁ?ﬁﬁw
T TR § T BT R0, G, SR
I At &1 99| f$foea g & Sigl Tad
T (Misinformation) 3R QYR
(Disinformation) o0 =7 q Ba ?% % 337
T AR 1 4fepT g Hewyul 8l Sl 819
SugTehdiel ®1 g R ¢ fob —

a1 &1 AId Y UgdHT oifg,

for darTge a1 Wew Tt Bt faywiaar sif B,
foh T Y T AT 34 & A1 T
gfRrerr @TW-WW(Training and
Public Awareness Programs)FIT'{aﬁ 3R T
fasH &1 U UE'@IUT &3 8 "User Education” —
3rufq SuaTEHdiell d gl Hdl & guTEt
I BT URI&U SIS e & Sl o
IRI&A a1 IuaT H1 o =M forar o @1 7|
Ih R Pl aRa o Cyber Awareness

Modules

raSTe GEIdbTerd! | Cyber Safety Week
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o fayfoeme@ TR W Information Security

Certificate Courses

3 gt ued U < § o e fa ore e & R
f$ficet caagR & TR & Ifpa Yt v @1 R |

7. 3% ugd 3R Hifd 7 (Global Initiatives and
Policy Support)

Oy TR W 3\ el A f5fed Judt iR argst
Jareil & S Ty B Nyl = faarg —

e IFLA (International Federation of Library

Associations and Institutions) T “Internet

Manifesto Guidelines” STRI T €, o faforea
TGAAT 3R GREM B Tferd B B &1d Dl T8
gl

e UNESCO &1 “Information for All Programme
(IFAP)" ffTea WIeRaT 3R JR&M HT T T
AT T B

e OECD 3fR UNICEF S Ia+t 7 off “Digital
Safety and Children” TR fa=y feznfac=r ge1fRrd
fopu &, e argadt uiRierr Aieya o wnfid fovar
S g el 3|

8. WE@@W (Integrative Perspective) g8
UHR @l Y ol Argskl 3R a1 fa (LIs)
WRi&d FE ST & T JHIIHRI T4
(Integrative Platform) & bl g, S8l —

I BT RI& vaTe YA forar S g,
UGS BT AR Afddbdl RIET S 6,

R TES P JRigd fefoea Amiaar &t fozn & sm
EERISIGI]

3fcl: PG ol bl § b — A& T ST B

AR YA, AR 3R a1 faw o wanrarmer & €
IR B B 1"

(IJRSML) ISSN (P): 2321 - 2853

RIS AT SUART § Aga B YT

3HTST BT 7T ST ddb-1e BT T § — STal Yol &1 JaTg
diter, e 3R HHAIEH BT b1 8| $e=e, Hiwrel Hifsa,
S wewrd, ok f3fed fFary 3 g siaT &
31AYd T U 1 81 Qb1 Sl b WY ISR 3R,
ST IR, Sffems 3, fEfoed @A (Addiction), 3IR
Bdh I ol gAtaar ot aot ¥ ¥4 g1 T 9Hg #
TSfoTee YUt TIHA" BT SaIHAT & O &b ANTRD
& fog Srcdd Sifard &9 7% g

39 fa= ¥ GBI (Library) 3t YS! idd AEAQUl
3R Fgmart 8, wifes QRAbTerd JHIS BT 98 I &
S T Fadt I 3R a1 B id 8, Siedp *+QRId JaT
FAER** P W& g ot & Yavell & |

1. fSfRea WeRdl iR IRR IFEdHar &
TABIHI B YHHT-JIdbTad 3d dad Gxi!
&1 HSR T8I 3@, dfcp g fSforea wamer, -
QI 3fegT Serey, 3R S-af-11 Al &
&% 91 gP1 ¢ | 39 IRGcH & 1Y & gl 3
IwrEaell & fSfoea meadl &1 Rz
IUART g & forgRY off el 81

T YfIL:
o IWNHANSH B YR IS S,
o VISR MHRAT YS9 & UM,
o @Wﬁlﬁ%mmﬁ\—:ﬁ(wivacy)?ﬁ?&ﬂ,
o 3fIFCE STl & fOorHER IugT o1 fRIg &l

JaTERUT: APTY YADBIAT (National Library of India) dYl
fayfaene gxderadl & 3@ “Digital Literacy & Cyber
Safety” IR faftg sriwE smifsa &t St §, o
faenffal & sifrarea Wen & ARG DA @
EIcKS
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2. gaN Afdedl &1 WER  (Promotion  of
Information Ethics)- fSfored Qudt dad deb-ia!
Ugq el &, Sfewh g Afde sirerur &1 ot fawg g1

qeTad IuNTaH 1S &1 a8 e § fr —

o B OId 1 THEGRT Fr= HA Y Ugd IGD!
REGUSICE!S

o  HIUREE 3R Sifgd JueT VBRI (Intellectual
Property Rights) T T 6T,

o 3HIaTS fobeit 1 UG A1 WHUT BT gRUANT F
DI,

o TERCT wewid )R W Hare §91Y G T

3. I &1 9 3R B I ¥ Fa9-fefored
mmﬁrﬁnaaqam (Misinformation) 3R Y
AR (Disinformation) HHIS & 1%111 TR
T & YA 3T IUGRTH ATl bl R
gfp—

» I A BT UTHIOG T Y S,

»  fAyg Sered IR S dd B Ugdl oy,

« 3R B JF Pl UgarH & U dH-PH ¥
ISR IUAH §

F3 AIHD Wﬂfﬁ q “Fact-checking Corners” gl
"Media Literacy Desks” DI RITAT BT § S8l SUANTHA!
SHBRY & T & fore uiiférd fby o g
4. RO HRHH R HREN (Training and
Workshops)-G&d@Tad faftr omg amif 3R gt

¥ o feforea It R TRy srimH smafsa
HR FHd § —
dférd T8 Ui &1 favg | 359
fommalf Wed IR | IR Afdddr
Hifear Iy, | fawRd wen
ST UleaRME

e TSeR GR& ifd | SfiTems  fRrefor
IR feforea | & Rem gHfa
fRIGUI IUBOT | BT
IR ARG | a1 | IR oy 9
R, HiERd | §919
ST Rl
WOl ®Id, SHA | SRed ANTRS
3, fefored | a9

AT JREMT

IRy ARG

=9 TfAfafat § gy Uh fefoiea Judt ufkienr &g
(Digital Safety Training Hub)& STl 81

5. g SEIEAl B GRET (Protection of Library
Data and Resources)-f&fsred Wﬂ@f |
SUIRTHAT S, S-AuTed 3R Fawdl Sea
ey WUfRd B B

ST QaeTad g Ht TZaR JReM Weldbid 3O §

e User Authentication Systems
e Firewall & Antivirus Protection
e Data Backup and Encryption Policies

e Restricted Access Servers

6. A 3R ARG’ (Collaboration  and
Partnerships)-gRI&d g1 IUANT & TR §g
qAGBTeR fafis TR ¥ RIGRT $R qhd § —

¢ National Cyber Security Centre (NCSC)

e Ministry of Electronics and IT (MeitY)

e NIELIT, CDAC, NCERT, 3fR UNESCO

O TR & TN I AISeR JR&T TR SR S
ESIMEIRSE

7. S 3R garelt & fefiea qRen am (Digital
Safety Education for Children and Youth)-dTd
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IR ek @it fefea gfar & aed g
UGN 8, Tifd d AIgeR SfRTeT b Uit T
3R Hae=ia ot §1 ST gadradl & st
3R gaT&ﬁ & ﬁ'ﬂ'\f foRiy Cyber Safety Education
Modules TR 3T ST Tahd § —

e “Safe Internet for Kids"

e "Think Before You Click”

e "Cyber Bullying Awareness”

S PRIHH! b AITH I 5] & ForsieR fefsied e
T 1 OROT <} O et g

8. feficq wmmazm ok W@ ugd (Digital
Inclusion with Safety)-HRd o fafay gae o
Fs IHI0 SR offeardt &af & fefoea uga
A & IqRPTerd 3 YT 1 fSforee Aerdn
3R GRE ST BT URIE0T < FSforea g
(Digital Inclusion) A Fxd &394 UTHOT
3R dferd THeE QiEd ¥U § WHRI Ui,
STATS HaTd 3R 3-8 e &1 ST I
ud g |

9. 3fJHYH 3R AT THYT (Research and Policy
Support)-fafaened 3R faR qeaemIay wgeR
R4 T4 fSfoiee ogagR ¥ Heftrd gy &
T eRa gl 9 Ffod G (Policy
Recommendations) TIR B IRBRI 3R FI1S1
B UKd B Yobd © dllih FSfored Y& Hi AT
e =fifaq & =nfora fosar s 9|

10. TSI gAFHT § YfAwT-fSfoea qRan Fwaa
do-iet fawg =151, sfch g8 amIfod g
(Social Reconstruction) T lﬁmm%I Sld JHTS
& AR GR&rd U ¥ fSforea wremt &1 g
HRAT URad &, dl —

o 3iarE 3 gl g,

o Urch Sl BT UHTd HH BXT 3,

o fSfoTed R (Digital Trust) dgdT B

(IJRSML) ISSN (P): 2321 - 2853

39 T8 QAP 7 Had BRI BT WId 1 3, Sfesp
Rigrd feforea Tt & Fmfor &1 e of a7 ST gl

AT SR I R ¥ & § WRIE EA SwahT:
9 el fazawor

a1 F1 fefSTeasm o 214 ue! &1 Ty soi Iuaier &
T TP g | 3T QRABIeRI had JH-TIG BT hg Tol, die
I, TAR 3R dH-1d & WERIA &1 g 5| fSforea
HIH & TN ¥ JH-9RIGRT &1 1A 961 &, Afb 39
Y %FTWTQT&H (Information Security) 3R ﬂTr&‘IT‘T
Y1 3UANT B FAIfar it w3 g

=9 URUeT B A1gadt TS SWIHRE I8 (LIS) &1 &7
3 {],Tf\&fa Il YY" (Secure  Information
Management) CARELUR:| W%I

IRI&T G IUANT had ddbrict YREM BT UY e, Sfews
g IwnThasl & fefed soagrR, e Mu-iyer,
TTEaR Afdwdr 3R ArgaR HIgRd &1 w3

1. P fefeicd g&®dIeT (National Digital
Library of India - lIT Kharagpur)

BT 3ERY: ¥R & faafial &t Wi =u § 3-af
BRIEE GED Ugd UgH HRAT
T IUTE:

o IUUNTHl WA 8 TIPS UISIbier (SSL) T
TN

o ST TR & GRIF GR&M YT A 8q al-
TR gHTuERRT (Two-Factor Authentication) |

o SUANTHAIST B “Safe Browsing Guide” Yald
1 Tl &, o 3 fayg-ia Sl &1 81 S
Gy

gfoms:
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BET SR Ml & QRfga fSfoea sasRr
A iRy gar|

o ARaRT A fSRiea rerdr wrigmarsit & Ay
ST YR&M R A1TgIRe TR feam|

MIL)" U - 98 dfY® Ugd gsTerdl &l
"Digital Safety Hub” & ¥U ¥ fd®Rid &1 &
ferg RIES Edl TSI
ufepar:

o IR F TRIRTT B f$ied It iR IR
e o ufkiférd foan |

. Wﬁ'@[ A "Digital Safety Corner” d-1U 7T,
SRl SudNTedisll @ Wit e IwE &
IO SUasd AU o gl
TUTS:TG S AR Aeifdres geasmradl 4 MiL
Hift & mem ¥ f$iead amiedr (Digital
Citizenship) I Sgral f&dT|

3. INFLIBNET (Information and Library

Network Centre)

YRA H el SR go1 foxe & &7 o fSforea gran
(Digital Safety) gfAfAd o3 & forT 3f&id Hgwyuf yfteT
fAUT BT B 1 INFLIBNET (Information and Library Network
Centre) P WITAT 1991 H UGC (University Grants
Commission) & 3T Th WO W—qﬁ?ﬂﬁﬁ % &
U H g2 I S0 g Iy YR fayfaaremt sik
Reifire TR B THFT I Fead F ST IR
fERree Gem TameHT Bt GRam T ugd gREa @
B 1311 & T T ofa YT BT fforeciaur dolt ¥ 95 @
&, INFLIBNET 71 9d 99 & TR &1 3% &, dfcwd feforea
3T Bl &Il (Data Security) 3R BSIEER AT & ﬁ'ﬂl it
Hfshd U I RRA & |

GRF&ra A= IUGRT & INFLIBNET Bt YfiapT

IRI&T FRI&T YT ST Wehid &1 fIeT-INFLIBNET
7 fafm fefled wWewd SS9 -Shodhganga,
Shodhgangotri, e-ShodhSindhu, 3R VIDWAN 4R fu
&, RO Iy YR didieblet o by MU &

e U WEWHIH HTTPS (Secure Hypertext Transfer
Protocol) IR HE‘I?[%"I

o @Hﬁwmm(Encrypted)Wﬁm
foar ST Bl

o QUINHAIS BI UAM (Authentication) 3R
Jgas qR&T  (Password Protection) LIl
3{UTS SITell &

ST 3REsdl 3R MUl (Data Integrity and

Privacy)

e INFLIBNET &T &R NIC (National Informatics
Centre)%ﬁ?@lﬁﬁﬁ@f@%l

o 3O FOffa 9%e, BRRA, SR TCl-AeaaR
R& yunferdt Tfeha Xgh B

o SUINTHAIST B HfGHTd THGRT MU G
St 8, o frelt ueR @t gEA-dE @
SEEEIEET

31U TR 3R ﬁ?ﬁﬁl faa=ur (Secure Open Access)

e INFLIBNET & Wi 3it- RN Tiferdl &
3ffd €, Afdh a8 gFfEa foran S § o fopeht
1t STegric &1 geUanT A 5l

. Wt N ETlzA poF widfe # fEforea
JIexATd (Digital Watermark) & I S0aTs fag
EIcKS

T8 dlcHTD “Shodhganga@INFLIBNET” & =4
o gxIaw Bt Aifererar g HRar g
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TSR & Hfaar (Cyber Security Policies)

e INFLIBNET ¥ WIEeR 3¢ I 3HfIGHd TRY
Fad & fau fa=®W  Information Security
Management Policy Fﬂ'{[?{l

o IR AN P! AT AR B B

o FHUANE SR WMywafefl & TR JwT W
THY-HT TR UiRreor fear S 7

fSforea wmerRar iR e ufneor

INFLIBNET HHI-YHT WX Training Workshops 3R
Webinars ST Fdl § Sie:

e "Cyber Security in Digital Libraries"*

e "Safe Access to Open Educational Resources"*

3 BRIHH & wegd § Menfiay, awraareet iR T
WIH B ST YRET, AR Tw 3R fEfored grgefiy & IR
T S fhar STa g |

Hfesy &t fg=m

INFLIBNET 4fd® # Al-Based Security Monitoring,
Blockchain for Research Authentication, 3R Federated

Access System@b! 3G &1 1o ST 38T 8 dTfeh S e
AEEAt SR Y SeT Bt YRam SR faya-adr 3R oft gored
HREd

e (Conclusion)

T T YT 3R TR TeNfest &7 g7 3, STgf 9 3R
Yol 1 Ugd wdgaH gl gt ol fbg 39 g feforea
IR 3t Fa1 Yo ot Iud fomam § — WIEER MRy,
TS & B TR a% Ugd @ ol U URa% § Had
f$fSTeet HgRaT yaie T8l 36 7% §; Siep 3T & b
JUNTSH ! fSfTed WehH IR 30+ TIgR, a1 START
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3R I B &b qb Pl AbR TolT Ud R 51 gt
TORTAT JRIET T ITANT HT g YR g1 39 fo=m &
TABTCRT 3R a1 fax T ANTEH 3icdd Heaayu 3iR
T 1 URURS T J Qb I, e 3R e
 $5 I8 8 W 3@ 9 {$Rrea g ¥ gqran, mo-aar ik
AfdHdr & WP & w4 T f9HRid 81 | 51 oy
QRIHTET e JRaah! T HSR e, Sfeep f3firea fRueqor
3R TRef Ul % Afpy T & g 3| Ul agarad
3§ T 1 VST o], dfep STARTGHAS & fSfored
ArieRie, aTe®dR SR TRed B YiiwT AU R

WRI&d Fer1 ITAT & TOR o Al 3 &8 dewaqul
g Bl 81 IBI ST B! QRfErd exe Iua,
2T &M, AR 3N § §96, UNde UeeH, aul
ffreat Moradr S fawal w ufier uem fFar 81 &
T T 7 Had JIEeER STRehdT 9¢l 8, Sic JHTS H
e feftea Ariadr &1 fawr oft gan g1 umdior sik
et TRl # Ao faftm fefoea Iuet adaie 3
g R foman  fos QRaspIerd I & ar-r JRef o1 off
e 1 Gobdl & | fasfaeerdl 8k et @t arsafeat
I BEt SR et @i feftea Afawar, sidRmEe, ik
Sl UieRA & Ufd SIied foar 81 ga1 fage &
TRt A feforea QRem wR snenfya Hifeat, fazn-fHd=r sik
ResfOres A TR U 8, o QRiga g vwpla o
RO HHA B1 361 & | 38 YR, A US SHIHTH ALY
31l paet YT Te BT & Y g, e GRidid e
TS & fHT0T &1 Aren 59 T § | Wiaw o O suférd §
% [T AISeR YR&f Uiiem dal & S0 H SR s
oo fd 8 TuT HHT ST (Al) 3Tenia JRam Syl
BT ITANT I [Soree Tare o1 gRam G HY | 395
sffafked, fEfoed At &1 éw usamdl &R
IraTe Tafafial &1 sifard sit a9 o SR g,
difes Udeh AR GRIET U I YT FHTel BT UFIGR
1 b | 3fdd: Bl off Tbdl § [ [Sioied qRam daa
Jh-et fawa &Y, sfes ame SrieRt &1 Uy 1
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QRIS 3R a1 fag 39 formiert & fafe & Ig &1
FRI P IE ¢ | d G I U R 8 & b ga ot wifaa
ot i § w9 IS IWN REM, e &R
TR &1 ¥ fopam S| Sich: GRAGIAT 31T Had
& b 81, dfeh Ub JRIE, Fod IR faR feferea
JHTST & A0 & YR 99 9% g
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HTHT HATT 3T IF e ores Fue # e it To1et #°Tr 7ged

At T 92, oF.AdE FHR ST
EUECRICCRECIEDICR A

YN B9 &1 ffyoafad &1 @rerg g del SHfug
TR yraIstt IR el & SIGH-UGH &1 Th IxIad
oy B3I gRT dAfad oUe SiaRe yraTslt &l
SHfad BT & | Ao & & B afdd wifed &t fafqy
faemart &1 T AR ot oA foaRT @ sifeged el
AT IS0 B gHTGRNAdr avt gHa § o9y & Wy
HIATHSH AT 3R I BT THa 81| 3 & fSforea g
U7 & FIY 3 IRE B 51 MU & G 3 had Y&l
o i 7 PR Hided i, dIfSdl, UlshRe, vy,
offasT 3R Trerer Hifgar & Hren | sidd 8138 §1 -
T T U &1 IR Qfdd DI §IE G A HTIRID
B T 51 IR fSfiea Fegrt &1 UgE e A 3iR
e DI el IHRIED fG= & Ud &1 5 198 had
FHEF HE DI DA Al dfed UGS B dHDH &
g J A e UgaM 1 Ueh Ufehan 8,399 8 Bl
gHTfad gt 8 foras =real & Soif faaR! & Wy ik deg
T O d1Y B 3o SICHIY UISHRE T sl J&Id TR
T IR eIl a8 I Abig & S e i
JIPHST WIHM TiRem 3R Shae & HFaR Jed & g
PIRGERGI
fefred Fyrarq & wweg taf 3R yraTdHS Hidt &
oo ¥ R} &) e =0 § yiid foar S 9abar g1
MYRT Rig fee &t T e ff SaHY | uifie
2 foraR o Taeh # i, Ipufa ok 3 TiRa &t
HiaT HE g5 31 RYRM B Uchien § R’ BT ATaTe,
AR H B 3Ry FHT A IUT §HR St Tareif
SRIfGT BT WR S o garef & 09 &1 9rga o 9fd
B DY & TG ¢ bR b1 ot Ufekrat -

o 3f7TSTE 9, iRt e,
P et fave war @ fAere,

We o $al, U JH1g
Y ddll 3T 99 BT A B,
S-SR W farmmen

YRT Rig fGAdBR St A1 30t Sreg I9=rsit & dierd ¥
HTST Y U SiddaT 3R THTaRRedT & Iy Ugd fhar |
Sl 31T & fefSted g & IR fSfoied gt &y & &4
H o ¥ T IR Ui 8 T 71 AR St @t Hrer o
301, AT, Y WIS 3R Y AR BT G fears e 3
ST eyfies fefted & SR & guTdt Towor & forg ORom &1
A &9 b 5 134 fafie fefStedl & Arerd ok TieRm,
UieeRe [ difsdl RRE a1 Qwa Mg st
TUART HR T3 Uil e UG S Tohal 31 f3AHR 3
HIST # 3 & WRITY HIGHT $fR P SR HT HH
foxaTg 3 & o Ny fefed wal TR yHTe Thwor 3
fore ORom 1 Ad 57 o 71

59 =P A 3R 31 =T o Rigred @rell a1 b
ST 3Tl B AR, Foa, §HR  IRIR I Uielted St
quTaRITeR I fSfotea Hifear & Mo § oF SR
3R RO & IPHF IaEXUN & et g | foddr o) w1
T DI AITSTT R, TRRY SR I TS DTS H IR
fopar o1 Tebar B1 Rig/ @rell &1 6 Sar ot @
3R &1 Proy T Bt 39 Ui 7 R AP WAl
it o gk I & o T R SR TH TOR &
A1 SR BT (61| G 3T I8 Ufdaat sad w1
ol dfcsh ISHIfdD Td IS SIPRUN BT Uh IR
TOWOT g1 feTaR BT IsT $i tidaat Wi g3, aigt
3R feforea ofré & T giohR gar @l | I 3R Sjfa
R B
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TR B TG g el ¢ 1 WIS ad sal BT W
e afcs AFadrAfded Td I & TER-INR &1 U6
Hrem | fRiea wowor & St G it i i it @
Jgt Taer 3R s FH AgAT I [T SAd
MG g1 faThr Bl =AY 9 Fga BT IaeV &
I ey & T © uq a8 fewm e, 31! IR H wifd
g fobg SO T TRt et ol § ofiel § W 98
3MTHTIE el 81 T Ugar fSfied g & IR U7 &
fore sreid Suantt 1

IRERT & Wclte SiRft 3ol I1el & IST6R0T H
TRep et A Fuiaid fasar S T g 1K1 o ST 51 321
&R, o 1Al &1 IS T d BTl & 1Y Siie IRgd
T3 ST Tl 8 | SR =1 e HTHT BT Sl §1 37 difess
SFTHM SIR g avf H iR, Siferse SR HHAST B
IR off T S 3 o1 & faw R s &l wdg URka
Bl e fGAHR BT BT X9 RigR @l i fob
ST 3T § 1 A ST R ARy 3R a1 TS Qiey
H U fobaT S Febell § IR B Ucitall SRl Hiegt
I3 3 ITERUN Bl IR X AIfCIRAS Y& | Faraid
PR UK {1 e §
3fdt: JUYd FhS & U T T8 gl off Javell & b TR
B HTNT SR JUWUT & Teb T TR IaTexvl ¢ ol fSfoied
T & IR HUT R & I AaT=ITe fo= TgH HRat
B3P Srmaret oire +ff aeii S I 3R UROm It
& ol fopdlt oft g1 & AHaar &1 Sarsal adb ugdl gavd ol
31 faft fefSrediag i Hu= & aregdi @ fgTar o arft
3ol ot S 9 garsdl ddb W fSforee yrer o ugah
IR I B9 Ed 3R P 09 & o Fed IRa @R
3T Bl Te7H 13 YHRIGTD Bl bled AfKISATS &
fSfoed gm & WUw0 &I SR ot it I guTaRmaR
IR 98 S+ ol ! G s 2

A F My g § o9 g f3fvea & gt § o
3P BT aroft iR T B 7S § 3 IAD! @Y
&I GXAD! b Bl WU - WD g Wb g 1A §

(IJRSML) ISSN (P): 2321 - 2853

TR i 16 & 13411 &t gaT Uig! ®I SR P g U
IRIGd A9 & =0 H fSfoed aob-id &1 T R S5
R o S I g
feFpx @1 aroft Haer ofdld & el 98 & g B SHoll §
STt § SR Ty R Ud &1 oIt B 1 311t f3manz et
¥ Tl B e afcwh R WhH W Sifad § St dfaaa fiy
TN B 3P TSN R A 1S Sl 3 1S A f
B ORUN ST B 198 Ufdrat oot & feforea g & oft grgan
HI URT FHRet € 7 8 1 FRIN B T B, $S B B
BB B BRI, HGAd BRI TS 1 |3TR g1 BT ST
A e
TR &1 IR YT BIoRi § 1351 UIST Y Faa
i &1 Tred g1 el dfees TRad BT SR § 1|
S 3y o & fo off srcdd Iuantt B 137! Sidarsit
= AT TG & THT UGS o =T &t 3R 311t
feforea g & 9 ga1 i &1 ot 3R SMTHfANN UeH
Xl g1 feftea aremt & 3% vanT haa i e
Sfeth TOWT TR IRUMETIS Hifd 1 Ui 8 3 1 THUBR
YIS TUWOT 3R IR Fefied Hu & feax & 7= 9
P GRPIAD LRITR & Jfcth HIFIdl & GAbIcid Haxl
ares i |
w\‘l-h‘j?-l:-
OUR ST TRGRUT 2022 YS-77 |
e ¥ USRI Uik Tl IgHaigHA
UfetTch R, BTYR, UYHTDBRIT 2021 |
TSI TRNRIS, SNTed ufRafgd Teamur 2023
|
o QUY PAR 3i¥e Td Frad TG Al B!
HIST TUWOT 3R TR, 4t =T UHIRME, 1 SHas!
2023 |

TR 39 fea & Sifad & i Iifa &1 argar & o 719 & for
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ABSTRACT

In the modern age of digital innovation, technology has
developed as both a learning tool as well as a bridge for
children with Autism Spectrum Disorder (ASD). This
study, titled “The Role of Siblings in Facilitating
Technology Use among Children with Autism Spectrum
Disorder” examines how technology and game-based
learning platforms encourages collaboration, empathy,
and cognitive development within sibling relationships.
The research is grounded in the understanding that
siblings often play a crucial role in the socialization and
emotional growth of autistic children, serving as natural

peers, mentors, friends and companions.

The objectives of this research are to explore how siblings
interact with and support autistic children during
technology-based learning and play; to identify the types
of digital tools and games that enhance social engagement
and learning outcomes; to assess how co-learning
influences the digital confidence, safety, and emotional
connection of both autistic and neurotypical siblings; and
to develop practical guidelines for designing inclusive,

adaptive and family-centred digital learning experiences.

A qualitative case study design is employed, involving 30
sibling pairs (one child with autism and one neurotypical
sibling). The study uses a combination of observation, and
semi-structured interviews with parents and children.
Sessions are conducted across various digital play
environments—including educational apps, cooperative
video games, and creative platforms such as Minecraft
and Roblox. Observations focus on communication styles,
problem-solving behaviours, emotional responses, and
patterns of mutual support. Thematic analysis is used to
identify emergent patterns related to co-regulation, social

learning, and empowerment.

The key findings indicate that digital play environments
provide a unique platform for fostering co-learning,
empathy, and social bonding between autistic children
and their siblings. Siblings often assume facilitative roles,
simplifying instructions, modelling appropriate social
behaviours, and providing emotional reassurance. Shared
digital tasks encourage autistic children to express
preferences, experiment with communication, and build
confidence and high self-esteem. The use of gamified
elements and visual supports enhances engagement, while
collaborative challenges strengthen teamwork and
problem-solving skills. Importantly, parents report

improved sibling relationships, reduced isolation in
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autistic children, and increased digital confidence and
safety awareness. However, the findings also highlight the
need for guidance in managing screen time and ensuring

safe online interactions.

From an interdisciplinary perspective, this study
contributes to the broader discourse on digital confidence,
safety, and empowerment by integrating insights from
psychology, education, computer science and technology
design. It demonstrates that technology, when used
intentionally and collaboratively, can transform sibling
relationships into nurturing spaces of co-learning and
digital inclusion. The study underscores that
empowerment in neurodiverse families arises not from
technology alone but from shared experiences that
promote mutual understanding, emotional safety, and

social growth.

KEYWORDS: Autism Spectrum Disorder, Sibling
Relationships, Digital Play, Inclusive Education, Digital

Empowerment, Neurodiversity

INTRODUCTION

Autism  Spectrum  Disorder (ASD) is a
neurodevelopmental condition characterized by differences
in social communication, restricted interests, and repetitive
behaviors (American Psychiatric Association, 2022). As
global awareness and diagnosis rates have increased, so has
the search for inclusive educational tools that accommodate
diverse learning needs. In the 21st century, technology—
ranging from gamified learning platforms to assistive
communication devices—has become integral in bridging
gaps in communication and learning for autistic individuals

(Fletcher-Watson et al., 2021).

While many studies explore teacher- or therapist-led
interventions, fewer focus on the potential of siblings as
facilitators of technological engagement. Siblings, by virtue
of shared home environments and emotional familiarity, play

a unique role in social development. For children with ASD,

siblings often act as “natural mediators” who provide
opportunities for social imitation, emotional regulation, and
play-based learning (Kamio& Inada, 2022). This dynamic
becomes especially powerful when coupled with interactive
technologies that encourage shared goals and creative

expression.
Theoretical Framework

This study draws upon Vygotsky’s Social Development
Theory  (1978), emphasizing the Zone of Proximal
Development (ZPD) and the role of scaffolding in learning.
The sibling in this study functions as a “more capable peer”

facilitating the autistic child’s interaction with technology.

Key Principles of Vygotsky’s Theory

1) Social Interaction as the Basis for Learning

e Vygotsky argued that social interaction precedes
development; cognition and learning first occur on
a social (interpersonal) level and later on an
individual (intrapersonal) level.

e In other words, children learn through guided
participation and collaboration with more

knowledgeable others (parents, teachers, peers).

2) The More Knowledgeable Other (MKO)

e The MKO refers to someone who has a better
understanding or higher ability level than the
learner.

e  This could be a teacher, adult, peer, or even a

digital tool that provides guidance.

3) Zone of Proximal Development (ZPD)

e The ZPD is the gap between what a learner can do
independently and what they can achieve with help
from the MKO.

e Vygotsky believed optimal learning happens

within this zone, where guidance and support
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(scaffolding) enable the learner to reach higher
levels of understanding.

e Example: A child can solve simple addition alone
but needs guidance for subtraction. Teaching
subtraction within this support range helps

cognitive growth.

4) Scaffolding

e Though not Vygotsky’s original term, scaffolding
(later developed by Jerome Bruner) extends his
ideas.

e It refers to structured support that gradually

reduces as the learner becomes more competent.

Additionally, Bandura’s Social Learning Theory (1977)
supports the concept that learning occurs through
observation, imitation, and modeling—processes inherent in

sibling interactions.

Key Principles of Bandura’s Theory

1. Learning Through Observation (Observational
Learning)
o People can learn new behaviors by observing others
(models) rather than through trial and error.
o Observational learning involves four key processes:
1. Attention — Paying attention to the model’s
behavior.
2. Retention — Remembering what was observed.
3. Reproduction — Re-enacting the observed
behavior.
4. Motivation — Being motivated to perform the
behavior, often influenced by rewards or

punishments.

Example: A child learns to be polite by watching
parents say “thank you” and seeing the positive
response.

2. Modeling
o Modeling refers to demonstrating behavior that

others can imitate.

o Models can be:
= Live models — Real people performing a
behavior.
=  Verbal instructional models — Descriptions
or explanations of behavior.
=  Symbolic models — Media representations

(TV characters, books, online videos).

Finally, Bronfenbrenner’s Ecological Systems Theory (1994)
situates these interactions within the family microsystem,
where technology serves as both context and catalyst for

development.

Core Idea

Development is shaped by the interaction between the
individual and their environment, which consists of five
interrelated systems. Each system affects the child directly
or indirectly, and changes in one system can influence

others.

BRONFENBRENNER'S
ECOLOGICAL SYSTEMS
THEORY

Figure 1.1 — BronfenbrennerEcological Systems

Literature Review

ASD affects approximately 1 in 36 children globally (Centers
for Disease Control and Prevention [CDC], 2023). Core
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characteristics include challenges in communication, social
reciprocity, and sensory integration. Research indicates that
structured, supportive environments enhance learning
outcomes (Lord et al., 2022). Sibling interactions provide
such an environment—low-pressure, emotionally safe, and
rich in shared experiences. Studies show that children with
ASD often learn social behaviors more effectively from

siblings than from adults (Shivers &Plavnick, 2021).

Technological interventions—ranging from  speech-
generating devices to collaborative virtual games—offer
multimodal ways to engage children with ASD. Digital tools
like Proloquo2Go, AutiSpark, and Social Express facilitate
communication through visuals and repetition (Cai et al.,
2023). Moreover, gamified environments such as Minecraft
Education Edition and Roblox Studio allow for rule-based
creativity and safe exploration (Bos, 2022). Such platforms
align well with the cognitive profiles of autistic learners,
providing predictable structure while allowing autonomy and

creativity.

Importantly, research highlights that engagement levels
increase when digital activities are socially mediated. Parsons
et al. (2021) found that cooperative game design enhances
motivation and reduces anxiety. Similarly, Raghavendra et al.
(2020) note that digital interaction, when facilitated by peers
or siblings, enhances adaptive communication and emotional

understanding.

Sibling relationships profoundly influence emotional and
social development. Positive sibling involvement has been
associated with improved adaptive skills and reduced
behavioral difficulties among autistic children (Kamio&
Inada, 2022). Conversely, limited understanding or lack of
support can strain relationships. Shivers et al. (2020)
emphasize that guided sibling interventions—activities
designed to foster empathy and communication—yield

sustained behavioral improvements.

In the context of technology, siblings can serve as co-users,
co-players, or co-teachers. A recent study by Karst and Van

Hecke (2021) reported that sibling-assisted play increases

joint attention and reciprocal communication. Siblings often

naturally scaffold tasks—simplifying language,
demonstrating actions, and encouraging participation. This
mirrors pedagogical approaches found in peer-assisted

learning literature.

Empathy development is often delayed in children with ASD,
but digital collaboration may foster it in accessible ways.
Joint gameplay and co-creative projects can strengthen
emotional reciprocity (Fletcher-Watson & Bird, 2021).
Cooperative video games, for instance, require turn-taking,
negotiation, and shared goals—all essential components of

social communication.

In a 2022 study, Den Brok et al. demonstrated that children
with ASD who engaged in sibling-facilitated gaming sessions
displayed increased eye contact and verbal exchanges

compared to control groups.

Gamified digital learning blends intrinsic motivation (fun,
challenge) with extrinsic reinforcements (points, levels). For
autistic children, this structure enhances persistence and
comprehension (Boyd et al., 2023). When siblings co-
participate, these environments also become platforms for
shared achievement. Minecraft, for example, allows siblings
to build together—encouraging planning, teamwork, and
mutual feedback (Kowert&Domahidi, 2021). The open-
ended nature of such games aligns with neurodiverse

exploration styles while fostering collaboration.

Parents of autistic children increasingly view technology as
both a support tool and a socialization medium (Chen et al.,
2021). Studies report that family-mediated technology use
enhances cohesion and reduces caregiver stress. However,
challenges persist around balancing screen time, monitoring
online safety, and ensuring quality engagement (Liu et al.,
2022). Integrating siblings into structured digital sessions can
distribute caregiving roles and promote inclusion within the

family system.

Synthesizing across studies, the intersection of social
learning, ecological systems, and digital pedagogy

underscores the potential of sibling-facilitated technology
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use. The sibling relationship offers the social scaffolding that
enables digital interaction to become a meaningful learning
experience. Technology, in turn, mediates this interaction,

offering adaptive feedback and visual reinforcement.
Significance of the Study

The role of technology in autism support has shifted from
being merely assistive to being collaborative and
empowering (Parsons &Yuill, 2022). However, the human
dimension—especially the sibling relationship—remains
underexplored in digital learning contexts. Understanding
how siblings co-engage in digital environments can reveal
insights into how empathy, communication, and confidence
are cultivated. Moreover, it informs the design of family-
centered educational interventions that transcend clinical or

school settings.
Research Problem

Despite technological advancements, many autistic children
experience barriers in accessing meaningful digital learning
experiences without guided support. While parents and
therapists often facilitate this process, siblings—who interact
more frequently and naturally—represent a vital but

overlooked resource.
The research problem thus centers on:

How do siblings facilitate technology use and co-learning
among children with Autism Spectrum Disorder, and what
implications does this have for social development and family

inclusion?
Research Objectives

1. To explore how siblings, interact with and support
autistic children during technology-based play and
learning.

2. To identify the types of digital tools and games that
promote social engagement and emotional

connection.

3. To assess how co-learning influences the digital
confidence and safety of both autistic and
neurotypical siblings.

4. To develop practical guidelines for inclusive,
adaptive, and family-centered digital learning

environments.
Research Questions

1. How do siblings influence the engagement and
learning processes of autistic children during digital
interactions?

2.  What behavioural and emotional patterns emerge
during co-learning sessions?

3. How does sibling-facilitated technology use affect
communication, empathy, and confidence?

4. What design features can make digital learning tools

more inclusive for neurodiverse families?
METHODOLOGY

Research Design

This study employs a qualitative case study design, selected
for its capacity to capture the lived experiences of siblings
and autistic children in naturalistic settings. Qualitative
methods enable in-depth exploration of interactional
dynamics and emotional nuances that quantitative tools might
overlook (Creswell &Poth, 2018). Case studies are
particularly suited for complex social phenomena such as
family-based co-learning, where contextual understanding is

central (Stake, 2020).

The study is exploratory and interpretive, aiming to
understand sow and why siblings facilitate technology use
among children with ASD. Observations, semi-structured
interviews, and thematic analysis form the backbone of data

collection and interpretation.

Participants

Thirty sibling pairs were recruited through partnerships with

inclusive schools and autism support centers in southern
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India. Each pair included one child diagnosed with ASD
(aged 6-14 years) and one neurotypical sibling (aged 8-16

years).

Inclusion criteria:

e Confirmed diagnosis of ASD as per DSM-5-TR
criteria.

e Functional verbal communication (to allow for
observation and interview).

e Familiarity with basic digital tools or games.

e Willingness of both siblings and parents to
participate.

The study ensured gender balance (17 male autistic children,
13 female) and representation across socioeconomic
backgrounds. Parents were also interviewed to triangulate

findings.

Research Setting

Sessions were conducted in familiar home environments and,
in some cases, school resource centers. Each family
completed four sessions over a month, lasting 45-60 minutes
each. The settings were equipped with tablets, laptops, and
access to educational or recreational apps such as Minecraft

Education Edition, Roblox, Kahoot!andAutiSpark.

Data Collection Tools and Procedures

Observations - Researchers used a structured observation

protocol documenting:

e  Verbal and non-verbal communication.
e  Task-sharing and problem-solving behavior.
e Emotional responses (frustration, joy, empathy).

e Patterns of initiative and support.

Semi-Structured Interviews - Post-session interviews were
held separately with siblings and  parents.

Sample questions included:

e “Can you describe how you and your sibling use
technology together?”

e “What helps your sibling stay engaged or calm
during digital play?”

e “Have you noticed changes in your sibling’s

confidence or communication?”’

Interviews lasted 25-30 minutes and were transcribed

verbatim for analysis.

Reflective Journals - Parents were asked to maintain short
reflective logs noting behaviors, emotions, or incidents
during at-home digital sessions. These provided triangulation

data and insights into day-to-day consistency.

Ethical Considerations

Ethical approval was obtained from the institutional review
board of the participating university. All participants
provided informed consent and child assent.

To ensure ethical rigor:

e  Confidentiality was maintained through
pseudonyms.

e Data was stored securely with password protection.

e Breaks were allowed during sessions to prevent
sensory overload.

e Parents monitored screen time to prevent

overexposure.

Data Analysis

Thematic analysis followed Braun and Clarke’s (2006) six-
step approach:

1. Familiarization with data.
2. Generating initial codes.

3. Searching for themes.
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4. Reviewing themes.
5. Defining and naming themes.

6. Producing the report.

NVivo 14 software was used for coding transcripts and
observation notes. Themes were cross-validated through

researcher triangulation to ensure reliability.

Analysis revealed four central themes:

1. Siblings as Co-Learners and Facilitators
Technology as a Social Bridge
Emotional Safety and Confidence Building

Howon

Challenges and Regulation

Each theme is detailed below with examples and interpretive

commentary.

1) Siblings as Co-Learners and Facilitators

Siblings frequently assumed the role of scaffolders—
explaining rules, modelling actions, and celebrating small
successes.

Example: In a Minecraft building task, an older sister
demonstrated tool functions and encouraged her autistic
brother to add his own design. As sessions progressed, the

autistic child initiated new ideas independently.

Siblings used simplified language and gestural cues, often
adapting their approach intuitively. Such scaffolding aligns
with Vygotsky’s Zone of Proximal Development (ZPD),
emphasizing guided participation (Vygotsky, 1978).

2) Technology as a Social Bridge

Digital platforms functioned as “equalizing spaces.” They
reduced social anxiety and created contexts where both
siblings shared control. In Roblox, several dyads
collaboratively constructed projects—taking turns, planning,
and celebrating outcomes.

Parents noted increased communication outside of play

sessions, showing transfer of digital collaboration into real-

world interactions.

These findings echo Parsons and Yuill’s (2022) view that
shared digital play nurtures communication through joint

attention and mutual goals.

3) Emotional Safety and Confidence Building

Autistic children displayed increased autonomy and reduced
frustration over time.
Observations showed that when siblings acknowledged small
achievements, children exhibited visible pride. Many began

initiating interaction rather than withdrawing.

Such progress supports Bandura’s (1977) notion of self-
efficacy—confidence built through successful task mastery

and social reinforcement.

4) Challenges and Regulation

While outcomes were overwhelmingly positive, families also

reported challenges:

e Overexcitement during prolonged sessions.
e Sibling impatience in high-difficulty games.
e . Occasional competitive tension.

e Need for clear parental boundaries on screen time.

Parents implemented digital schedules and co-viewing
strategies. The data underscores the importance of balance
and structured guidance for sustainable engagement (Liu et

al.,, 2022).

DISCUSSION

Findings affirm siblings as effective mediators of technology-
based learning. Their facilitative behavior mirrors strategies
used by trained educators but occurs naturally through play
and empathy.
Consistent with prior studies (Shivers et al., 2020; Kamio&
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Inada, 2022), this study extends understanding by
demonstrating that digital media amplifies these dynamics,

creating tangible opportunities for inclusive learning.

Technology provided a structured yet flexible environment
where neurotypical and autistic siblings interacted as equals.
This “leveling” effect supports research by Fletcher-Watson
and Bird (2021), who argue that cooperative digital spaces
allow neurodiverse children to engage without pressure to

conform to neurotypical norms.

Joint engagement fostered empathy and understanding.
Neurotypical siblings learned patience and emotional
attunement, while autistic siblings gained expressive
confidence. These bidirectional effects align with theories of
reciprocal socialization (Bronfenbrenner, 1994), suggesting

mutual growth through shared digital experiences.

Effective interventions must include built-in safety
mechanisms—parental controls, noncompetitive modes, and
screen-time indicators. Inclusive design should prioritize
family co-use rather than isolated play. Adaptive feedback,
cooperative goals, and low-stimulation visuals are

recommended design features (Boyd et al., 2023).

Limitations

e The study’s sample size (30 pairs) limits
generalizability.

e  Cultural specificity: Conducted in Indian urban
settings; results may vary elsewhere.

e Short-term design: Longitudinal effects remain
unexamined.

e Observer bias: Despite triangulation, researchers’

presence might influence behavior.

Future research should adopt mixed-method or longitudinal

designs and include diverse cultural samples.

Conclusion

This study underscores that technology, when intentionally
used, can transform sibling relationships into inclusive
spaces of co-learning and emotional growth. Autistic
children benefit from structure, visual engagement, and
emotional reassurance offered by siblings. Conversely,

neurotypical siblings develop empathy and digital literacy.

Ultimately, empowerment in neurodiverse families arises not
from technology alone, but from shared, safe, and
emotionally connected digital experiences. Designing family-
centered, inclusive technologies is therefore both an

educational and ethical imperative.
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ABSTRACT

Artificial Intelligence (AI) and Machine Learning (ML)
have emerged as transformative technologies  in
healthcare, enabling efficient data-driven cancer
detection. With the increasing availability of genomic and
clinical datasets, benchmarking different AI and ML
models has become vital for determining their diagnostic
accuracy and robustness. This paper presents a
comprehensive benchmarking study of multiple AI and
ML algorithms, including Support Vector Machines
(SVM), Random Forests (RF), Gradient Boosting (GB),
and Deep Neural Networks (DNN), on publicly available
cancer datasets. Performance metrics such as accuracy,
precision, recall, and F1-score are analyzed to identify the
most effective computational models. The findings
highlight the performance trade-offs between classical
ML and modern AI approaches for reliable and

interpretable cancer detection.

KEYWORDS— Artificial Intelligence, Machine Learning,
Cancer Detection, Benchmarking, Genomic Data,

Predictive Modeling.

I. INTRODUCTION

Cancer remains one of the most significant global health
concerns, with approximately 20 million new cases and
nearly 10 million deaths reported worldwide in 2023,
according to the World Health Organization (WHO) [1].

Despite major advances in diagnostic imaging and molecular

profiling, early detection continues to pose challenges due to
the heterogeneity of tumors and the vast complexity of
genomic data. Conventional diagnostic techniques, such as
biopsies and histopathological analysis, are labor-intensive
and prone to subjectivity. These limitations have motivated
the integration of computational intelligence into oncology

diagnostics.

Artificial Intelligence (AI) and Machine Learning (ML)
methods have revolutionized medical data analytics by
automating feature extraction, classification, and prediction
tasks [2]. Using large-scale genomic and transcriptomic
datasets, ML models such as Support Vector Machines
(SVM), Random Forests (RF), and Logistic Regression (LR)
have been applied to identify key genetic markers associated
with various cancers [3]. Advanced Al models, including
Deep Neural Networks (DNNs) and Auto encoders, enable
hierarchical pattern discovery from high-dimensional data
[4]. These methods have achieved remarkable results in
predicting cancer subtypes, survival outcomes, and treatment

responses.

However, the diversity of available algorithms and datasets
necessitates systematic performance benchmarking. While
Al-based deep learning models often yield superior
predictive accuracy, traditional ML models remain valuable
for their interpretability and computational efficiency, which
are crucial in clinical practice [5]. Benchmarking helps assess
not only model performance but also generalizability and
fairness across datasets [6]. This study provides a

comparative benchmarking of Al and ML techniques for

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal


mailto:apriyanka.t@gmail.com

International Journal of Research in all Subjects in Multi Languages

[Author: Priyanka Tiwari] [Subject: English| I.F.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

cancer detection using patient and genomic data, aiming to

guide future model selection and clinical adoption.

II. RELATED WORK

Over the past decade, significant progress has been achieved
in applying Al and ML techniques for cancer diagnosis,
prognosis, and treatment recommendation. Traditional ML
algorithms such as Support Vector Machines (SVM),
Decision Trees, and Random Forests (RF) have been used to
identify disease-related genes and classify cancer subtypes
based on gene expression data. Kourou et al. [7]
demonstrated that ML models could effectively predict breast
cancer survival using multi-omics data, achieving higher

accuracy than traditional statistical methods.

Deep learning (DL), a subfield of Al has further advanced
cancer detection by leveraging large datasets and
automatically extracting features from raw data. Esteva et al.
[8] trained a convolutional neural network (CNN) capable of
classifying skin cancer with performance comparable to
dermatologists. Similarly, Ciresan et al. (2013) utilized deep
neural networks for mitosis detection in breast cancer
histopathology images, significantly improving classification

accuracy over handcrafted feature-based approaches.

Recent studies have focused on integrating multimodal
data—such as genomic, radiological, and histopathological
information—to improve diagnostic precision. Xu et al. [9]
proposed an ensemble learning model combining multiple
classifiers trained on gene expression data, resulting in
improved performance on multiple cancer types. Chaudhary
et al. (2018) applied deep autoencoders to integrate multi-
omics data, outperforming single-modality models in liver

cancer survival prediction.

However, despite numerous successful applications,
comparative benchmarking of Al and ML techniques across
diverse cancer datasets remains limited. Most existing studies
focus on isolated cancer types or specific algorithms, making

it difficult to generalize findings across contexts.

Furthermore, variations in preprocessing methods, feature
selection techniques, and evaluation metrics make direct
performance comparison challenging. This research
addresses these gaps by providing a unified benchmarking
framework that evaluates classical ML and deep Al models

using standardized preprocessing and evaluation protocols.

II1. METHODOLOGY

This study follows a structured benchmarking methodology
comprising four main stages: data acquisition,
preprocessing, model implementation, and performance
evaluation. The objective is to evaluate the comparative
effectiveness of Al and ML algorithms for cancer detection

using publicly available datasets.

A. Data Acquisition

Datasets were obtained from The Cancer Genome Atlas
(TCGA) and UCI Machine Learning Repository, focusing
on breast, lung, and prostate cancer datasets. Each dataset
contained clinical and genomic features, including gene
expression levels, patient age, tumor stage, and survival
status. Data sizes ranged from 1,000 to 10,000 patient records

depending on the cancer type.

B. Data Preprocessing

Raw datasets often contained missing values, redundant
features, and high-dimensional attributes. Data preprocessing

steps included:

1. Normalization: Scaling features to a uniform range
using Min-Max normalization.

2. Imputation: Replacing missing values using the K-
Nearest Neighbors (KNN) method.

3. Dimensionality Reduction: Applying Principal
Component Analysis (PCA) to retain 95% variance

while reducing noise and computation time.
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4. Feature Selection: Using mutual information and
recursive feature elimination to identify the most

informative genes or clinical parameters.

C. Model Implementation

The study benchmarks the following models:

e Support Vector Machine (SVM): Utilized a radial
basis function (RBF) kernel to handle non-linear
data boundaries.

e Random Forest (RF): An ensemble learning
method using multiple decision trees for robust
classification.

e Gradient Boosting (GB): A sequential boosting
algorithm optimized for imbalanced data.

e Deep Neural Network (DNN): A multilayer
feedforward network with ReLU activation and

dropout regularization.

Each model was trained using 10-fold cross-validation and
optimized via grid search for hyperparameter tuning.
Training and evaluation were conducted using Python’s

Scikit-learn and TensorFlow frameworks.

D. Performance Evaluation

To ensure fairness, models were evaluated on identical

training and testing splits. Evaluation metrics included:

e Accuracy (ACC) — overall correctness of
predictions.

e Precision (P) — the proportion of true positives
among predicted positives.

e Recall (R) — the ability to correctly identify cancer-
positive cases.

e F1-Score — the harmonic mean of precision and
recall.

e Area Under the ROC Curve (AUC) — to assess

model discrimination ability.

The benchmarking results were then statistically analyzed
using paired t-tests and cross-model performance plots to

validate significance differences.

IV. RESULTS AND DISCUSSION

The results revealed that the DNN achieved the highest
accuracy (97.1%) and F1-score (96.4%), outperforming ML
models. RF and GB achieved 94.5% and 95.3% accuracy,
respectively. SVM provided high precision but lower recall.
These findings confirm that while DNNs excel with large
datasets, ML models remain ideal for interpretable and

resource-efficient clinical deployment [10].

V. CONCLUSION

This study benchmarks Al and ML models for data-based
cancer detection, emphasizing multi-metric performance
evaluation. DNNs outperform classical models in accuracy,
while RF and GB provide robustness and interpretability.
Future research should emphasize hybrid and explainable Al
frameworks combining accuracy, transparency, and fairness

for clinical deployment.
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ABSTRACT

In an era where digital learning has reshaped human
connection, cyber compassion has emerged as a vital
emotional skill for ensuring psychological safety,
empathy, and responsible conduct in virtual
environments. Rooted in Positive Psychology and
Goleman’s Emotional Intelligence framework, this study
explores how emotional awareness, empathy, and ethical
engagement collectively nurture safer and more
supportive online learning communities. Adopting a
qualitative approach, semi-structured interviews and
reflective narratives were collected from undergraduate
students engaged in blended and online learning.
Through thematic analysis, three interconnected
dimensions were identified—emotional awareness in
digital interaction, empathetic communication across
screens, and ethical online engagement. These findings
emphasize that emotionally intelligent learners
demonstrate reduced online anxiety, greater self-
regulation, and higher prosocial tendencies. The research
proposes the Cyber-Compassion Emotional Intelligence
Model (CCEIM), which integrates emotional literacy with
digital citizenship to promote inclusion, resilience, and
mutual respect in academic cyberspaces. The study
concludes that embedding emotional intelligence training
into digital pedagogy can shift education from mere

digital literacy to digital humanity—where empathy and

technology co-exist to create compassionate learning

ecosystems.

KEYWORDS: Emotional Intelligence, Cyber
Compassion, Digital Well-being, Online Learning,

Positive Psychology
INTRODUCTION

In the 21st century, technology has not only transformed
communication but also reshaped the way people learn,
connect, and express emotions. The rise of digital classrooms,
online communities, and virtual interactions has created both
opportunities and vulnerabilities in human relationships.
Amid this digital transformation, the concept of Cyber
Compassion has emerged as a vital construct, blending
emotional intelligence, empathy, and ethical digital behavior
to cultivate safer and more emotionally aware online spaces.
Cyber Compassion represents more than politeness or digital
etiquette—it is the conscious practice of understanding,
caring, and responding with empathy in virtual environments,
thereby nurturing psychological safety and inclusivity

(Gilbert, 2019).
Origin and Meaning of Cyber Compassion

The term compassion originates from the Latin “compati,”
meaning “to suffer with,” and has long been studied as a
prosocial emotion that motivates helping behavior and

reduces interpersonal conflict (Goetz, Keltner, & Simon-
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Thomas, 2010). As human interactions shifted into digital
platforms, scholars began to explore how compassion
operates in cyberspace. Cyber Compassion evolved from the
intersection of Cyber Psychology and Positive Psychology,
emphasizing the extension of compassion beyond physical
settings to online communication (Neff & Davidson, 2016).
It captures how emotional understanding and ethical
responsibility manifest in digital spaces—how individuals
respond to online distress, disagreement, or diversity with

empathy rather than hostility.
The Role of Emotional Intelligence

Cyber Compassion is rooted in Emotional Intelligence (EI),
first conceptualized by Salovey and Mayer (1990) and later
popularized by Goleman (1995). Emotional Intelligence
involves recognizing one’s own emotions, understanding
others’ feelings, managing emotional responses, and
fostering positive relationships. In virtual learning
environments, emotionally intelligent students are more
likely to engage respectfully, manage digital conflicts
constructively, and offer empathetic support to peers (Pena-
Ayala, 2020). Emotional Intelligence thus acts as the
psychological foundation upon which Cyber Compassion is
built, guiding individuals to translate emotional awareness

into ethical digital actions.
Significance in Modern Psychology

The growing importance of Cyber Compassion is reflected
across multiple psychological fields. In Educational
Psychology, it supports collaborative learning and reduces
cyberbullying by promoting empathy-driven communication.
In Health Psychology, it reduces digital burnout and
emotional fatigue among students and educators by fostering
online emotional resilience. Within Social Psychology, it
reshapes group dynamics by encouraging prosocial digital
behavior and discouraging toxic online conformity. From the
lens of Counseling and Clinical Psychology, cultivating
Cyber Compassion enhances self-regulation, emotional
healing, and the quality of virtual therapeutic relationships
(Suler, 2016). Thus, Cyber Compassion bridges emotional

intelligence with digital ethics, making it a cross-disciplinary

concept essential for contemporary well-being.
Relevance in Online and Blended Learning

The COVID-19 pandemic accelerated the global shift toward
online and blended learning, highlighting the emotional gap
in digital education. Students and teachers often report
experiences of disconnection, digital fatigue, and emotional
misinterpretation due to the absence of physical cues
(Adedoyin &Soykan, 2020). These emotional challenges
underline the need for a compassionate digital culture, where
emotional awareness and empathy complement technical
competence. Cyber Compassion becomes a buffer against
online hostility and a catalyst for digital empowerment,
helping learners feel seen, supported, and safe in their virtual

classrooms.
Existing Models and Theoretical Links

Cyber Compassion draws inspiration from several
foundational psychological frameworks. Goleman’s (1995)
Emotional Intelligence Model provides the base
dimensions—self-awareness, self-regulation, motivation,
empathy, and social skills—that inform compassionate
digital conduct. Fredrickson’s (2001) Broaden-and-Build
Theory of Positive Emotions explains how positive
emotions like empathy and compassion broaden cognitive
flexibility and strengthen social connections online.
Bandura’s (1986) Social Learning Theory also supports
this framework by emphasizing how digital behaviors—
whether aggressive or empathetic—are learned through
observation and modeling in virtual spaces. Together, these
models justify the development of Cyber Compassion as a
new integrative concept that connects emotional literacy with

digital citizenship.
Need for the Present Study

Despite the growing recognition of emotional intelligence in
education, limited research has explored how it translates into
digital behavior or contributes to online well-being. Most

existing studies focus on cyberbullying prevention or digital
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literacy training, often overlooking the emotional processes
that sustain online harmony. The present qualitative study
therefore aims to explore how emotional intelligence nurtures
Cyber Compassion among students in online learning
environments. It seeks to understand how emotionally aware
learners demonstrate empathy, manage conflicts, and engage
ethically in digital spaces. By introducing the Cyber
Compassion Framework, this research positions emotional
intelligence not only as an academic skill but as a digital life
skill essential for mental well-being and social harmony in

the virtual era.
Studies on Cyber Compassion

Recent research on compassion in digital contexts reveals that
emotional awareness and empathy significantly influence
how individuals behave online. Wu et al. (2023)
demonstrated that self-compassion is negatively associated
with cyber aggression, suggesting that individuals who treat
themselves with kindness are less likely to engage in hostile
digital behavior. Similarly, Iyer et al. (2022) found that higher
levels of self-compassion enhance emotional well-being and
promote prosocial interactions both online and offline.
Extending this evidence, Tendhar et al. (2024) developed an
online, video-mediated compassion training program and
reported measurable improvements in participants’
empathetic responses and emotional regulation, highlighting
the feasibility of digital interventions for cultivating
compassion. In educational contexts, Zhou (2022)
emphasized that empathy education is a critical component of
emotional development and that digital learning platforms
can serve as effective spaces for practicing compassion-based
communication. Rigatos et al. (2025), through a systematic
review, observed that distance-based empathy and
compassion training programs—such as those delivered
through mindfulness exercises, storytelling, or reflective
journaling—consistently improve participants’
understanding of others’ emotions and reduce online
hostility. Complementing these findings, Ferrari et al. (2022)
explored the use of digital narratives and found that

emotionally rich online storytelling effectively elicits

empathy and compassion in viewers. Together, these studies
illustrate that compassion is not limited to physical
interactions but can be intentionally fostered within virtual
environments through emotional intelligence and reflective
learning practices. Despite these promising results, existing
work has largely centered on healthcare, self-compassion,
and cyberbullying prevention, leaving a significant gap in
understanding how  emotional intelligence  shapes
compassionate digital behavior among general student
populations. This gap underscores the importance of
exploring Cyber Compassion as an integrative construct that
connects emotional intelligence, empathy, and ethical

engagement in online learning spaces.
Theoretical Framework

The present study is grounded in the Cyber Compassion
Model, an integrative framework proposed to explain how
emotional intelligence translates into empathetic, ethical, and
emotionally resilient behavior within online learning
environments. Drawing from Goleman’s (1995) model of
Emotional Intelligence and the principles of Positive
Psychology, the Cyber Compassion Model conceptualizes
digital well-being as a product of three interrelated
components:  Emotional  Awareness, = Empathetic
Communication, and Ethical Digital Engagement.
Together, these dimensions describe how learners can apply
emotional intelligence skills in virtual spaces to promote

safety, inclusivity, and psychological well-being.
1. Emotional Awareness in Digital Interaction

The first pillar, Emotional Awareness, refers to the ability to
recognize and regulate one’s emotions while interpreting the
emotional cues of others in digital communication. Online
settings often obscure nonverbal signals such as tone, body
language, or facial expression, increasing the risk of
misunderstanding and  emotional  misinterpretation.
Emotionally aware learners consciously pause before
reacting, practice self-regulation, and interpret messages with
sensitivity rather than assumption. This aligns with

Goleman’s (1995) emotional intelligence competencies of
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self-awareness and self-regulation, which allow individuals
to maintain composure and clarity during digital exchanges.
In the context of online learning, such awareness fosters
emotional safety, prevents impulsive digital behavior, and

builds trust among peers and educators.
2. Empathetic Communication Across Screens

The second pillar, Empathetic Communication, emphasizes
the role of perspective-taking and emotional resonance in
digital interaction. Empathy allows learners to “see through
the screen,” understanding others’ feelings, struggles, and
intentions despite physical distance. This component is
inspired by Fredrickson’s (2001) Broaden-and-Build Theory
of Positive Emotions, which suggests that positive emotions
such as empathy and compassion expand cognitive and social
resources. Through empathetic communication—such as
supportive feedback, encouraging comments, or inclusive
language—students strengthen their sense of belonging and
community. In virtual classrooms, empathy becomes a digital
social skill that counters alienation, reduces online anxiety,

and nurtures prosocial behavior.
3. Ethical Digital Engagement

The third pillar, Ethical Digital Engagement, focuses on the
responsible and compassionate application of emotional
intelligence in digital contexts. It involves making ethical
decisions about communication, respecting boundaries, and
acknowledging the emotional consequences of one’s online
behavior. Bandura’s (1986) Social Learning Theory
reinforces this idea, suggesting that online environments act
as learning spaces where ethical or unethical behaviors are
modeled and replicated. When learners witness compassion
and respect online, they internalize and reproduce such
conduct, creating ripple effects of positive digital citizenship.
Ethical engagement thus bridges emotional competence with
moral responsibility, transforming online learning spaces into

psychologically safe environments.

4. Interconnection and Outcomes

The interaction among these three dimensions—awareness,
empathy, and ethics—produces the overall experience of
Cyber Compassion. Emotional Awareness promotes accurate
perception; Empathetic Communication fosters connection;
and Ethical Engagement sustains safety. Together, these lead
to outcomes such as digital confidence, inclusivity, reduced
cyber hostility, and enhanced well-being. The Cyber
Compassion Model, therefore, extends Emotional
Intelligence theory into the digital domain, proposing that
emotional competence is not only an individual skill but also

a social responsibility in online learning spaces.
Theoretical Proposition

The model posits that higher emotional intelligence
enhances cyber compassion, which in turn improves
learners’ psychological safety, prosocial behavior, and digital
empowerment. This framework offers a conceptual
foundation for designing future interventions that combine
emotional intelligence training with digital ethics education,
ensuring that online learning evolves toward a more humane,

connected, and emotionally intelligent space.
Results and Discussion

The qualitative analysis of students’ reflective narratives and
interview transcripts revealed recurring emotional and
behavioral patterns that highlight the growing significance of
emotional intelligence in online learning environments.
Through thematic analysis, three major themes emerged—
Emotional Awareness, Empathetic Communication, and
Ethical Digital Engagement—which collectively form the
foundation of the proposed Cyber Compassion Model. This
model offers a new framework for understanding how
emotional intelligence can be translated into compassionate
digital practices that ensure safety, connection, and well-

being in virtual classrooms.
Theme 1: Emotional Awareness in Digital Spaces

Participants emphasized that online communication often
lacks emotional cues, leading to misunderstandings and

emotional distance. However, students with higher emotional
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awareness reported being more mindful of their words, tone,
and timing when engaging in online discussions. They
described pausing before replying to emotionally charged
messages and intentionally practicing calm, reflective
communication. This finding supports Goleman’s (1995)
dimension of self-regulation and self-awareness, illustrating
that emotional literacy enhances digital mindfulness.
Emotional awareness thus emerged as the first layer of cyber
compassion—helping learners navigate virtual interactions

with sensitivity and clarity.
Theme 2: Empathetic Communication Across Screens

The second dominant theme involved empathy as a bridge
between learners separated by screens. Participants described
how expressing encouragement, validation, or understanding
in chat boxes and discussion forums helped them feel
connected to peers and teachers. This aligns with
Fredrickson’s (2001) Broaden-and-Build Theory, showing
that positive emotions such as empathy expand learners’
social bonds and resilience in virtual settings. Empathetic
communication also reduced feelings of isolation and boosted
motivation, indicating that compassion can serve as a
protective factor against digital fatigue and disengagement.
Students who felt emotionally supported were more willing
to collaborate, share ideas, and manage academic stress

effectively.
Theme 3: Ethical Digital Engagement

The third theme, ethical digital engagement, reflects how
students use emotional intelligence to maintain respectful and
responsible behavior online. Many participants described
being more conscious of digital ethics—such as citing
sources, respecting privacy, and using nonjudgmental
language—when they became aware of the emotional impact
of their actions. This finding resonates with Bandura’s (1986)
Social Learning Theory, suggesting that compassionate
behavior is learned through observation and modeling in
digital communities. Ethical engagement therefore
transforms emotional awareness into action, promoting

civility and accountability in online learning spaces.

Proposed Model: The Cyber Compassion Framework

Synthesizing these findings, the study proposes the Cyber
Compassion Framework, a three-dimensional model that
integrates emotional, cognitive, and ethical components of

digital behavior.
The model consists of three interconnected pillars:

1. Emotional Awareness — Understanding one’s
emotions and interpreting others’ feelings

accurately in digital contexts.

2. Empathetic Communication — Using emotional
understanding to build meaningful, supportive

online relationships.

3. Ethical Digital Engagement — Applying emotional
and social intelligence to act responsibly,

respectfully, and compassionately online.

These pillars function in a cyclical process: awareness leads
to empathy, empathy shapes ethical behavior, and ethical
digital actions reinforce collective emotional safety. The
model reflects a continuous feedback loop where emotionally
intelligent behavior nurtures = compassionate online
communities, which in turn enhance individuals’ emotional

well-being and digital empowerment.
Discussion and Implications

The proposed Cyber Compassion Framework expands
existing theories of emotional intelligence by embedding
them in the realities of digital learning. It moves beyond
cognitive competence to emphasize emotional maturity as a
core skill for 21st-century learners. The model suggests that
when emotional intelligence training is integrated into digital
pedagogy, learners not only improve communication but also
develop resilience, inclusivity, and prosocial digital behavior.
This aligns with contemporary Positive Psychology
perspectives, which view compassion as both an emotion and
a deliberate practice that enhances community well-being

(Neff & Davidson, 2016).
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In practical terms, this framework can guide educators in
designing online learning environments that prioritize
emotional engagement alongside academic performance.
Activities such as digital reflection journals, empathy-based
discussions, and online peer support circles can cultivate the
three pillars of Cyber Compassion. Ultimately, this model
reframes digital literacy as digital humanity—a balanced
integration of technological skill and emotional depth that
prepares learners for compassionate participation in an

interconnected world.
Results and Discussion

The thematic analysis of qualitative reflections, classroom
interactions, and existing literature suggests the urgent need
for a comprehensive framework that integrates emotional
intelligence with digital empathy — termed here as the
Cyber-Compassion Emotional Intelligence Model (CCEIM).
This proposed model aims to guide students, educators, and
institutions toward safer, more emotionally attuned online

learning experiences.
The CCEIM consists of five interrelated components:

1. Cyber-Awareness
Refers to the conscious understanding of one’s
digital behavior, tone, and emotional triggers while
interacting in online spaces. Awareness forms the
foundation for cyber compassion, helping
individuals recognize the emotional impact of their

words and actions across digital platforms.

2. Cyber-Empathy
Goes beyond mere politeness — it involves
interpreting and responding to the emotional cues of
others in virtual communication. This component
aligns with Goleman’s (1995) dimension of social
awareness within emotional intelligence but
contextualizes it within the realm of digital

interaction.

3. Cyber-Responsibility

Emphasizes ethical online conduct, including

respect for privacy, consent, and boundaries. It also
includes the responsible use of technology in
expressing disagreement or criticism constructively

rather than destructively.

4. Emotional Regulation in Digital Contexts
Recognizing and managing emotions that arise in
virtual spaces — such as frustration, envy, or digital
burnout — is critical for maintaining mental well-

being and avoiding impulsive online reactions.

5. Digital Altruism
Extends compassion into proactive digital acts —
such as offering help, promoting positive messages,
or standing against online harassment. This reflects
the transformative side of cyber compassion, turning
collective

emotional intelligence into

empowerment.

This model bridges Humanistic Psychology (Rogers’
principles of empathy and unconditional positive regard) with
Contemporary  Cyberpsychology, emphasizing how
emotional literacy and compassion must evolve alongside
technology. By nurturing Cyber Compassion, educational
institutions can enhance students’ emotional intelligence,

online safety, and sense of belonging in digital environments.

Thus, the CCEIM not only enriches the theoretical landscape
of emotional intelligence in online learning but also offers a
practical roadmap for developing responsible, emotionally

resilient digital citizens.
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ABSTRACT

The present study examines the Impact of Smartphone of
secondary school students. In this study aimed at finding
out impact of Smartphone and significance of difference
between variables. A sample consists of 300 secondary
school students selected by the method of stratified
random sampling from 150 girls and 150 boys students.
Data collected through self prepared tool (valid and
reliable). Data analysis involved the use of means,
standard deviation and t-test. The researcher found that
the impact of Smartphone among secondary school
students is overall average level. It was also found that
there was no significant difference use of

Smartphone in relation to gender, parental education and
locality among secondary school students.

KEYWORDS

Smartphone, Parental education, Locality, secondary
school students.

INTRODUCTION

“I urge all responsible citizens across the world to
demand the parliament of your country to ban the use of
any social media platform that doesn't have a health
hazard warning on their welcome screen stating
"excessive use of this platform can cause severe mental
health problems”.

Abhijit Naskar, Good Scientist: When Science and Service
Combine

I begin my research intro with above stated quotations. It is
the point of concern for us. We people always being
fascinated by the things coming from outside so called from
foreign. Either the custom technology or culture which is not
compatable to us or we are not prepared to accept that change
so quickly. The same situation is happening with use of
smartphones. Earlier a novel was to be kept hidden so that it

should not be in reach of children. The concern was that

they are not so grown up so that they can go through the level
of novel or might be they will neglect their studies. But in
previous few centuries the conditions are the cultural
parameters are changed. We have given them a grenade that
can blast any time because we have not trained them to handle
it or use it. The researcher feels that the students of this era
are mesmerized by the internet and smartphones and it should
be evaluated at what level our roots are get detreated so that
early treatment can prevent its mushrooming. Nowadays
smartphone play an important role not only in our daily life
but also in our school life, college life, university life and
culture. Smartphones became significant specially for school
students for educational purpose during the lockdown period.
School students were using smartphone even earlier but due
to pandemic of Covid-19, the entire school system become
online and they are using more than ever today. Earlier
parents did not give phones to their children but nowadays
due to online education system they had to give mobile
phones in the hand of their children. As we know that the
covid-19 pandemic has really changed the scenario of
education system. It tightened the grip on users and ultimately
it started showing its ugly face in the form of negative impact
on mental health of users. Now we as a parent, teacher,
caretaker as well as a research scholar worrying about the
addiction of smartphone.

Review of the related literature:

Talwar and Das (2014) conducted a study to know the
academic achievement of secondary school tribal students in
relation to their mental health of 200 students of the state of
Assam. The mental health scale developed by Prasanna was
used as tool and academic achievement scores were taken
from the school records.

Pearson’s Product moment correlation was applied to find out
the relationship and ‘t’ test was applied to find out the

significant difference between different variables. The study
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concluded that there was positive relationship between
mental health and academic achievements of secondar school
triable students.
Thilagavathy (2014) conducted a study to know the academic
achievement of adolescents and their mental health.
Descriptive survey research method was employed for the
study. The study was conducted in the cuddalore district of
the state of Tamil Nadu state on 500 first year higher
secondary students’ belongings to 24 different schools. The
study concluded positive and significant relationship between
mental health and academic achievement.
Hossain (2019) conducted a study to know the impact of
mobile phone usage on academic performance on a sample of
274 students (159 male and 115 female) at Jahangirnagar
University, Bangladesh. In this context the study tried to find
out
the positive effects on learning achievements of youth. A
majority (60%) agreed that they can easily contact the
teachers for study purpose.
Objective of the study:
1. To identify the use of smartphone among male and
female secondary school students.
2. To identify the use of smartphone among high
parental Education and low parental education.
3. To identify the use of smartphone among urban and
rural secondary school students.
Hypotheses of the study:
e There is no significant difference between male and
female secondary school students using smartphone.
e There is no significant difference between high
parental education background students and low
parental education background students using
smartphone.
e  There is no significant difference between urban and
rural secondary school students using smartphone.
METHODOLOGY:
In the current issues the researcher has to study the use of
smartphone of secondary school
students of Patna district. At the same time, this research is

required to test the assumptions made and draw conclusion

and to be generalized to the population concerned. Therefore
the methodology for present problem has been chosen. At the
same time, researcher has used the descriptive survey method
to obtain data. In this method, the sample is obtained from the
population by selecting a sample from the questionnaire.
Sample of the study:

In the present research 10 secondary school student were
selected by stratified random sample technique. Each school
using simple random sampling technique. Selecting of 30
students from each school (considering gender, parental
education and locality) was made by stratified random sample
technique.

300 Students

|Descripti0n of the sample of the study

Sample size = 300

Male (150) Female (150)

[Urban- 75 Rural- 75 [Urban- 75 Rural- 75

Tool used in the study:

In this study the investigator has use self-prepared tool to
assess the use of smartphone. It was tested to identify the
validity of reliability of the questionnaire. Use of smartphone
scale was standard tool.

Collection of Data:

By keeping the objective and Hypotheses in the mind with
the suitable sampling techniques and tools. Researcher visited
different schools to collect the data with permission of
concern authorities. To collect the data researcher is adopted
the survey method.

Statistical techniques used in the study:

Mean, standard deviation and t-test were used in the study for
the purpose of analysis the collected data through the reliable
and valid tool.

Analysis of Data:

Table- 1: Comparing academic use of smartphone

between male and female secondary school students

Gender |No Mean [SD t-test Result
Male 150 109.10 [13.135 |.244 0.05 not
significant
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Female (150 109.78 10.450

Table -1 Showing significant difference in use of smartphone
among male and female secondary school students. It shows
that the male and female mean scores are 109.10 and 109.78
and S.D.

13.135 and 10.450. The result clearly shows that use of
smartphone of secondary school male and female are average.
The result of the above table clearly shows that there is no
significance of difference was observed between male and
female secondary school students of Patna district. Use of
smartphone scores at 0.05 level of significance. It means there
is no significant difference in use of smartphone t among
secondary school male and female students. Thus the
formulated hypothesis “there is no significant difference
between male and female secondary school

students using smartphone ” is accepted.

Table-2 : Comparing academic use of smartphone
between high parental education and low parental

education.

Parental [No Mean |SD t-test [Result
education

High 152 77.45  [29.630 |.324 0.05 not|

significant

Low 148 79.31 |28.674

Table -2 Showing significant difference in use of smartphone
among high parental education and low parental education of
secondary school students. It shows that the high parental
education and low parental education mean scores are 77.45
and 79.31 and S.D. 29.630 and 28.674. The result clearly
shows that use of smartphone of high parental education and
low parental education are average. The result of the above
table clearly shows that there is no

significance of difference was observed between high
parental education and low parental education of secondary
school students of Patna district. Use of smartphone scores at
0.05 level of significance. It means there is no significant
difference in use of smartphone among secondary school high
parental education and low parental education. Thus the

formulated

hypothesis “there is no significant difference between high
parental education background and low parental education
background students using smartphone * is accepted.

Table-3 : Comparing academic use of smartphone

between urban and rural secondary school students.

Locality [No Mean [SD t-test Result
Urban (150 77.46  [29.951 |784 0.05 not|
significant

Rural - (150 7491  [26.368

Table -3 Showing significant difference in use of smartphone
among urban and rural secondary school students. It shows
that the urban and rural mean scores are 77.46 and 74.91 and
S.D.
29.951 and 26.368. The result clearly shows that use of
smartphone of secondary school urban and rural are average.
The result of the above table clearly shows that there is no
significance of difference was observed between urban and
rural secondary school students of Patna district. Use of
smartphone scores at 0.05 level of significance. It means there
is no significant difference in
use of smartphone among secondary school urban and rural
students. Thus the formulated
hypothesis “there is no significant difference between urban
and rural secondary school students using smartphone ” is
accepted.
Finding of the study:
Analysis of data was done by using the statistical measures.
On the basis of Hypotheses testing the study revealed major
findings are as follows:
1. The study revealed that use of smartphone of male
and female secondary school students are average.
2. There was no significant difference observed
between male and female secondary school students
of Patna district.
3. The study revealed that use of smartphone among
high parental education background and low

parental education background are average.
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4. There was no significant difference between high
parental education background students and low
parental education background students using
smartphone.

5. The study revealed that use of smartphone of urban
and rural secondary school students are average.

6. There was no significant difference between urban
and rural secondary school students using
smartphone.

CONCLUSION:

On the basis of the results obtained in the present study
conclusions are drawn, that is use of smartphone among male
and female secondary school students are average. There was
no

significance of difference observed between male and female
secondary school students of Patna district . Use of
smartphone among high parental education background and
low parental education background are average. There was no
significant difference between high parental education
background students and low parental education background
students using smartphone. Use of smartphone of urban and
rural secondary school students are average. There was no
significant difference between urban and rural secondary
school students using smartphone. For true character building
education, the focus needs to be on values, ethics and ideal
citizenship. Education needs to be based on non-violence. All
forms of violence and exclusion in education system need to
be rooted out. Focus is also needed on culture, arts, music,
dance, sports and games which are the basis for the
development of creativity, imagination and peaceful living
with harmony, because these all things and aspects are
integral part of a democratic country as well as in political
intercourse.
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ABSTRACT

Background: In today’s world of growing digital
dependency, teachers are expected not only to use
technology effectively but also to foster safe and
responsible online behavior among students. Cyber
awareness enables teachers to protect sensitive
information, recognize online threats, and promote
ethical digital practices. A lack of cyber awareness among
teachers increases the risk of breaches or misuse of
students’ personal information. Therefore, having strong
cyber awareness and knowledge of cyber security is
essential for teachers. Objective: The present study seeks
to review existing literature on the significance of cyber
awareness among teachers. Method: A predefined
inclusion criterion was used to select studies from the
literature. The criteria included studies that explored
cyber awareness or cyber security among teachers and
those conducted between 2015 and 2025. Specific
keywords were used to search for relevant studies on
cyber awareness among teachers. Studies were retrieved
from online databases such as Google Scholar,
ScienceDirect, PubMed, and ResearchGate. The studies
selected were tabulated and for easy analysis. Results:
From the review, it is evident that varying levels of cyber
awareness are found across the studies. The voices of
teachers highlight the need for comprehensive training
and access to modern, interactive tools to enhance their
understanding of online threats. Furthermore, the studies
clearly indicate that cyber security awareness is no longer
optional for teachers; it has become a necessity in today’s
educational environment. Conclusion: Ultimately,

sustained efforts toward training and digital literacy will

equip teachers to better protect themselves and their

students in an increasingly connected world.

KEYWORDS: Cyber awareness, teachers, educational

setting, students,

Introduction

In the 21st century, technology has revolutionized
educational processes across the globe. The integration of
information and communication technology (ICT) into
classrooms has transformed how knowledge is created,
shared, and assessed. The Indian education system,
particularly after the COVID-19 pandemic, witnessed a rapid
digital shift with the widespread adoption of online teaching
platforms such as Google Classroom, Zoom, and Microsoft
Teams. While this transition offered opportunities for
innovation and inclusivity, it also exposed educators and
learners to cyber risks such as data breaches, phishing, cyber
bullying, and digital misinformation. Sharing of personal
information in the cyber space has become common these
days (Ishak & Ghani, 2015), but it is unsure that the provided
information are always secured. Thus promoting digital
safety and security has become increasingly essential in
safeguarding personal data in the digital environment.

Cyber awareness refers to an individual’s
understanding of online safety practices, digital ethics,
privacy management, and the responsible use of technology.
For teachers, cyber awareness is not only a personal
competency but also a professional responsibility. Teachers
influence students’ digital behavior, model ethical online
conduct, and help prevent misuse of digital platforms.
However, research indicates that many teachers in India lack
adequate awareness and training to handle cyber threats

effectively. A lack of awareness often results in exploitation
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of online networks through unauthorized access and cyber
attacks targeting users’ personal information.

India’s National Education Policy (NEP) 2020
emphasizes the integration of technology and digital literacy
in education. As significant non-parental adults’ teachers has
a significant role in monitoring children’s online behavior
especially to protect them from cyber threat. For this purpose
it is essential that teachers have better understanding and
knowledge about cyber space. Yet, the focus on cyber
awareness among teachers remains limited. Reports from the
Ministry of Electronics and Information Technology (MeitY)
and National Council of Educational Research and Training
(NCERT) highlight that cyber safety education has not been
systematically embedded in teacher training programs. This
review aims to consolidate available evidence and identify
patterns, challenges, and best practices related to cyber
awareness among Indian teachers.

Method

The study employs a review research design,
synthesizing existing empirical and theoretical studies related
to cyber awareness among teachers in India. The review
follows a systematic qualitative approach, examining studies
published between 2015 and 2025
Review strategy and work included

A bibliographic database using keywords of the
research area was searched on various databases, including
Google Scholar, ResearchGate, PubMed, and ScienceDirect.
The articles were searched using keywords like cyber
awareness among teachers, cyber security among teachers.
This yielded various published studies that focus on the cyber
awareness among teachers. The articles which met the
predefined inclusion criteria were retained from the collected
studies. The predefined inclusion criteria are mentioned in

Tablel.

Table 1
Inclusion criteria of the studies for the review
S.no  Category Criteria
1 Population Teachers in India

2 Publication year 2015-2025

3 Outcome variable Cyber awareness
Cyber security
4 Type of studies Descriptive study

Exploratory study
Mixed-methods

study

Data analysis

The studies included in this review were too diverse
and they are evaluated based on the checklist. The checklist
included sample, measure of independent and dependent
variables, and other socio-demographic factors. All the
studies included were tabulated for easy categorization
according to the checklist. Following the checklist, the
inclusion of the study and the extraction of the key findings

were done.

Results and discussion

The searching in the online database using the
keywords yielded a wide range of studies, for easy analysis
all the studies were tabulated and findings were noted.
Reviewing these studies helped to understand varying levels
of cyber awareness among teachers, attitudes and perception
about cyber awareness, training and support for teachers
regarding cyber security and challenges related to cyber
awareness among teachers. A brief explanation about these is

mentioned below with the supporting studies.

In India generally low to moderate level of
awareness about cyber security was noted among teachers
(Kaur & Singh, 2019; Ravichandran et al., 2025; Sharma et
al., 2021). Studies revealed that teachers understood the
concept of digital threat like phishing and virus like malware
but they lacked the depth in practical skills in recognizing
those scams, configuring privacy settings for the school
platform, and also in responding effectively to students
during a cyber threat (Ravichandran et al., 2025). Though
teachers used digital platform frequently very few were aware
about the password protection technique or data encryption

practices (Sharma et al., 2021). Apart from this the level of
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awareness was also affected by age of teachers and the
residential place. Teachers between 35-45 years had
relatively high awareness compared to teachers belonging to
other age group (Sridevi, 2020). Additionally Teachers in
urban schools showed relatively higher awareness than those
in rural, highlighting a digital divide in access to information

and resources (Sardar & Pande, 2024; Sawale, 2025).

Increased use of digital platform in educational
setting it is necessary for teachers to have a adequate
knowledge and training not only for their efficient usage but
also to protect the students from the threat. Very few studies
have focused on the training programs for teachers on cyber
awareness, and they highlight the lack formal training on
cyber security (Ravichandran et al., 2025), while another
study reported that a relatively high number of teacher has
never attended any training for cyber security (Meity, 2020).
Formal training opportunities remain limited, and rarely the
pre-service teacher education included modules of cyber
security (Tiwari & Dhiman, 2025). Overall a formal training
for all the teachers on cyber awareness and security is
mandatory irrespective of the type of the school they are
employed and studies has also highlighted the need for
including cyber security model in pre-service teacher
education (Thappa et al., 2023). It is essential to note that the
initiative of National Cyber Safety and Security Standards
campaign (n.d.) and Cyber Swachhta Kendra (Yodha, 2023)

provided a supportive frame work for cyber security.

Teachers generally demonstrate positive attitudes
toward the use of digital tools, recognizing their potential for
improving learning outcomes. While teachers were aware of
the risk related to cyber threat they also reported limited
confidence in identifying the phishing, handling data
breeches and counseling victims of cyber bullying (Sardar &
Panda, 2024). Additionally lack of internet filters and
supportive policies regarding cyber awareness limited the
teacher’s capacity to work against cyber threats (Sawale,
2025). However, a different perspective was also noted where
many teachers perceived cyber safety as a technical issue

rather than a pedagogical one. Teachers often underestimate
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risks associated with social media interactions with students
or the sharing of educational materials online (Verma &

Kumar, 2022).

From the present review it is evident that the major
challenge for teachers is the lack of knowledge and
unavailability of formal training. Additionally, some studies
have pointed out some valuable notions that are essential for
cyber awareness among teachers. Core modules in teacher
education should begin with basic threat recognition,
helping teachers identify phishing attempts, malware
infections, and identity theft, while demonstrating simple
preventive measures such as using strong passwords, cautious
link handling, and secure data storage (Thangan et al., 2025).
In addition to theoretical instruction, interactive and
participatory classroom approaches such as role-plays on
cyber bullying, consent and privacy lessons, and digital-
citizenship projects make cyber-safety education more
engaging and relatable for both teachers and students (CIET-
NCERT, 2023). Effective professional-development
programs also need to cover clear reporting and support
pathways, offering teachers step-by-step flowcharts, contact
details of the school IT coordinator or local cybercrime cell,
and ready-to-use communication templates for informing
parents when incidents arise (Thangan et al., 2025; Sardar &
Panda, 2024). Finally, teachers benefit from hands-on
exposure to tools and digital routines such as device-
management practices, privacy checklists, and student-
friendly guides for secure password use and permission
settings, which together reinforce sustained cyber-safe
behaviour within schools (Sawale, 2025). Collectively, these
studies and initiatives emphasize that comprehensive,
activity-based, and system-supported cyber-safety training is
vital for empowering teachers to create secure digital learning

environments in India.
Conclusion and implications

To strengthen cyber awareness among teachers in
India, a comprehensive and multi-level approach is essential.
Curricular integration should ensure that cyber safety

modules are embedded in both pre-services and in-service
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teacher training programs, enabling educators to develop
essential digital safety competencies early and update them
regularly. Policy development is also critical, with the
formulation of national cyber awareness guidelines for
educators as part of the NEP 2020 implementation framework

to standardize practice across institutions.

Continuous capacity building through regular
workshops and certification programs can enhance teacher’s
proficiency in digital safety and online ethics. Moreover,
collaboration between schools, government agencies, and
NGOs can promote knowledge sharing, provide resources
and support the development of safe online learning
environments. Effective monitoring and evaluation to
measure teacher’s cyber awareness levels and track the
process over the time is essential. Furthermore, it is essential
to understand that when teachers are well-equipped with
cyber awareness they can model responsible online behavior
thereby reducing the cyber threats. The findings also
highlight the need for more structured integration of cyber
literacy within educational reforms and teacher capacity-
building initiatives. Finally future studies could adopt mixed-
method approaches in  exploring teacher’s awareness
influences classroom practices student’s behavior and overall

digital culture in schools.
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ABSTRACT:

Competitive sports environments demand not only
physical endurance but also heightened emotional
regulation and psychological adaptability. This
conceptual study explores the role of Emotional
Intelligence (EI) in managing competitive stress among
athletes, emphasizing its impact on mental stability,
performance consistency, and overall well-being.
Drawing on secondary data from existing literature,
theoretical models, and empirical findings, this paper
qualitatively examines the interrelationship between
emotional awareness, self-regulation, motivation,
empathy, and social skills in the context of sports
psychology.The study highlights how athletes with higher
levels of emotional intelligence exhibit superior coping
strategies, reduced anxiety levels, and improved resilience
under pressure compared to those with lower EI. The
discussion is anchored in prominent frameworks such as
Goleman’s Emotional Competence Model and the
Transactional Model of Stress and Coping, linking EI
competencies to psychological preparedness and
performance outcomes.Findings from secondary sources
suggest that integrating emotional intelligence training
into athletic coaching and mental conditioning programs
can significantly enhance athletes’ ability to manage
competitive stress effectively. The study concludes that
fostering EI not only supports optimal performance but

also contributes to holistic athlete development,

underscoring the need for greater emphasis on
psychological skill training in sports management and

education.
KEYWORDS

Emotional Intelligence, Competitive Stress, Athletes,
Sports Psychology, Resilience, Coping Strategies,
Qualitative Study.

INTRODUCTION

In contemporary sports, the boundary between physical
excellence and psychological endurance has become
increasingly blurred. Athletes today are required not only to
demonstrate technical skill and physical capability but also to
sustain emotional balance under intense competitive
pressure. Among the psychological factors influencing sports
performance, Emotional Intelligence (EI) has emerged as a
crucial construct in understanding how athletes manage
stress, regulate emotions, and maintain consistent
performance. Coined by Salovey and Mayer (1990) and later
popularized by Goleman (1995), emotional intelligence
refers to the ability to perceive, understand, manage, and
utilize emotions effectively in oneself and others. Within the
dynamic and high-stakes environment of competitive sports,
this capability serves as a vital determinant of both individual

and team success.

Competitive stress is an inevitable aspect of athletic

participation, stemming from the constant demands to
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perform, the fear of failure, expectations from coaches and
spectators, and the uncertainty inherent in competition
outcomes. Chronic exposure to such stress can lead to
anxiety, burnout, and reduced motivation, thereby impeding
optimal performance. Emotional intelligence acts as a
psychological buffer, enabling athletes to interpret stressful
stimuli constructively, regulate physiological arousal, and
transform negative emotions into motivation and focus. High-
EI athletes tend to exhibit superior resilience, adaptability,
and interpersonal competence—qualities that enhance their
capacity to cope with the emotional fluctuations of

competitive sport.

The interplay between EI and stress management has
attracted significant scholarly attention, with researchers
emphasizing the importance of emotional regulation training
in athletic development programs. Studies indicate that
emotionally intelligent athletes can better manage pre-
competition anxiety, maintain concentration during high-
pressure moments, and recover swiftly from setbacks.
Moreover, the ability to empathize and communicate
effectively fosters stronger team cohesion and mutual
support, further reducing stress levels within collective sports

contexts.

This conceptual study, based on secondary data and
qualitative analysis, aims to synthesize existing theoretical
and empirical insights into how emotional intelligence
influences the management of competitive stress among
athletes. By examining established models such as
Goleman’s Emotional Competence Framework and the
Transactional Model of Stress and Coping, the paper
highlights how EI competencies can be integrated into
psychological training and coaching methodologies.
Ultimately, understanding and enhancing emotional
intelligence can serve as a strategic tool for athletes and
coaches alike, promoting not only peak performance but also

mental well-being and sustainable career longevity in sports.

Review of Literature

The relationship between emotional intelligence (EI) and
competitive stress management in athletes has been widely
examined through theoretical and empirical lenses, revealing
that EI plays a central role in enhancing psychological
resilience and performance stability. Emotional Intelligence,
first conceptualized by Salovey and Mayer (1990), and later
expanded by Goleman (1995), integrates emotional
awareness, regulation, motivation, empathy, and
interpersonal skills as key competencies influencing human
behavior and adaptability. In the sporting context, these
attributes determine how effectively athletes respond to
stress, maintain composure, and interact with teammates and

coaches during high-pressure situations.

A growing body of literature emphasizes that athletes with
higher emotional intelligence demonstrate superior stress
management abilities. Lane, Thelwell, Lowther, and
Devonport (2009) found that emotional self-regulation and
awareness significantly influence athletes’ responses to
competitive anxiety. Their findings suggest that the capacity
to identify and manage emotions not only mitigates the
negative effects of stress but also facilitates enhanced focus
and decision-making during competition. Similarly, Laborde,
Dosseville, and Allen (2016) noted that emotional
intelligence positively correlates with lower physiological
stress responses, greater self-confidence, and improved
coping strategies among athletes across multiple sports

disciplines.

In a qualitative synthesis, Thelwell, Weston, and Greenlees
(2005) argued that emotionally intelligent athletes employ
proactive coping mechanisms—such as self-talk, relaxation,
and cognitive reframing—to handle pre-competition tension
and post-performance disappointment. This narrative
perspective aligns with the Transactional Model of Stress and
Coping (Lazarus & Folkman, 1984), which posits that an
individual’s cognitive appraisal of stressors and subsequent
coping responses are mediated by emotional and

psychological resources. Within this framework, emotional
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intelligence acts as a moderator, shaping how athletes

interpret and respond to competitive demands.

Furthermore, team-based studies highlight the collective role
of EI in fostering cohesion and reducing group-level stress.
Chan and Mallett (2011) demonstrated that teams with higher
aggregate  emotional  intelligence  exhibit  better
communication, trust, and coordination, leading to reduced
intra-team conflict and improved morale. This suggests that
emotional competence not only benefits individual athletes
but also contributes to overall team - harmony and

performance outcomes.

Recent literature has also examined the pedagogical
implications of EI in sports coaching. Crombie, Lombard,
and Noakes (2009) argued that emotionally intelligent
coaches can recognize athletes’ emotional states and provide
tailored feedback, thereby reducing pressure and enhancing
motivation. Integrating EI training into coaching
methodologies has been shown to cultivate athletes’ self-

awareness, empathy, and composure under stress.

While the majority of studies affirm the positive association
between emotional intelligence and stress management, some
researchers caution against overgeneralization. Meyer and
Fletcher (2007) contend that the influence of EI may vary
depending on personality traits, sport type, and competitive
level. Nonetheless, the consensus across studies underscores
EI as a multidimensional construct that enhances coping
efficacy, psychological well-being, and performance

sustainability.

In synthesis, the reviewed literature reveals a clear and
consistent narrative: emotional intelligence is a pivotal
determinant in managing competitive stress among athletes.
It operates as both a psychological skill and a social resource,
influencing how athletes perceive, regulate, and express
emotions in demanding sporting contexts. The integration of
El training into sports psychology programs thus holds
considerable potential for enhancing both mental resilience

and athletic performance.

Research Gap and Objectives

Despite the growing recognition of emotional intelligence
(EI) as a significant factor influencing psychological well-
being and athletic performance, existing research reveals
several conceptual and contextual gaps. Most previous
studies have primarily focused on the physiological and
cognitive aspects of stress management, often overlooking
the emotional dimension as a measurable and trainable skill.
While scholars such as Goleman (1995) and Lane et al.
(2009) have highlighted the theoretical link between EI and
stress regulation, limited research has synthesized these
findings within a unified conceptual framework specific to

competitive sports settings.

Another identified gap pertains to the lack of qualitative and
conceptual studies that integrate existing empirical evidence
to explain how emotional intelligence mechanisms function
in the context of athletic stress. Much of the current literature
remains empirical and fragmented, emphasizing correlational
outcomes rather than the underlying psychological processes
that connect EI with coping effectiveness. Moreover, most
studies have been conducted in Western contexts, leaving a
notable scarcity of region-specific insights, particularly in
developing countries such as India, where cultural values,
coaching styles, and emotional expression differ

significantly.

Additionally, limited attention has been given to the
integration of emotional intelligence training into sports
coaching and athlete development programs. While EI has
been established as beneficial for managing emotions, its
practical application in structured athletic training and mental
conditioning remains underexplored. This gap highlights the
need for a conceptual synthesis that bridges theory and
practice, enabling sports psychologists, coaches, and

educators to implement El-based interventions effectively.
Objectives of the Study

e To conceptually examine the relationship between
emotional intelligence and competitive stress among

athletes using secondary data.
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e To analyze the role of emotional intelligence
components—self-awareness, self-regulation,

motivation, empathy, and social skills—in

managing  psychological  pressure  during
competition.

e To synthesize existing theoretical and empirical
findings to develop a conceptual understanding of
EI as a coping mechanism in sports.

e To propose implications for integrating emotional
intelligence training into sports psychology and

coaching practices.

METHODOLOGY

This study adopts a qualitative research design based on a
conceptual and narrative synthesis approach, relying entirely
on secondary data sources. The purpose of this methodology
is to systematically analyze, interpret, and integrate existing
theoretical and empirical literature to understand the
relationship between emotional intelligence (EI) and
competitive stress management among athletes. The
qualitative approach allows for an in-depth exploration of
conceptual linkages, psychological mechanisms, and
contextual variations that quantitative methods may not

adequately capture.
Research Design and Data Sources

The study is descriptive and exploratory in nature. Secondary
data were collected from peer-reviewed journals, academic
books, dissertations, and credible online databases such as
Scopus, SpringerLink, ScienceDirect, and Google Scholar.
Literature spanning from the early 1990s—when emotional
intelligence was first theorized—to recent publications was
included to ensure both historical and contemporary
perspectives. The inclusion criteria emphasized studies that
examined EI within sports, stress management, performance

psychology, and athlete behavior.
Data Analysis Method

A narrative synthesis approach was employed to organize and

interpret findings from multiple sources. The analysis

involved identifying recurring patterns, theoretical overlaps,
and contrasting viewpoints within the literature. Key themes
such as emotional regulation, coping strategies, resilience,
and performance consistency were extracted and synthesized
to develop a conceptual understanding of how EI contributes

to managing competitive stress.
Ethical Considerations:

Since the study relies solely on secondary data, no direct
human - participation or data collection was involved.
However, ethical standards were maintained by ensuring
proper citation of all referenced works and avoiding any form

of plagiarism.

Overall, the methodological framework provides a structured
foundation for developing a conceptual model that explains
the psychological role of emotional intelligence in managing

competitive stress among athletes.
FINDINGS AND DISCUSSION

The analysis of existing literature through narrative synthesis
reveals a consistent pattern emphasizing the pivotal role of
Emotional Intelligence (EI) in moderating the effects of
competitive stress among athletes. The findings from various
theoretical and empirical studies suggest that emotionally
intelligent athletes display better coping mechanisms, greater
resilience, and enhanced emotional regulation, which
collectively contribute to improved performance outcomes

and mental well-being.
Emotional Regulation and Stress Control

A dominant finding emerging from the literature is that
emotional regulation—a key component of El—serves as a
crucial mechanism in managing competitive stress. Athletes
with higher self-awareness and emotional control are better
equipped to recognize stress triggers and manage
physiological arousal before it escalates into performance
anxiety. Studies by Laborde et al. (2016) and Lane et al.
(2009) affirm that such athletes tend to interpret stress as a
challenge rather than a threat, thereby transforming pressure

into motivation. This supports the Transactional Model of
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Stress and Coping (Lazarus & Folkman, 1984), where
cognitive appraisal and emotional regulation determine how

individuals respond to stress-inducing situations.
Motivation and Resilience

The synthesis also indicates that EI significantly enhances
intrinsic motivation and psychological resilience, which are
essential for sustaining performance consistency in
competitive environments. Emotionally intelligent athletes
tend to exhibit stronger goal orientation and perseverance,
allowing them to recover quickly from failures or setbacks.
This finding aligns with Goleman’s Emotional Competence
Framework (1995), which positions self-motivation and
optimism as integral emotional competencies influencing
achievement. Moreover, resilient athletes demonstrate
adaptive coping behaviors, such as maintaining focus under

pressure and reappraising stressful situations positively.
Social Awareness and Team Dynamics

Another significant insight relates to the social dimension of
El. Empathy, interpersonal sensitivity, and effective
communication foster trust and cohesion within teams,
leading to reduced collective stress levels. Research by Chan
and Mallett (2011) highlights that teams with higher
aggregate emotional intelligence report better cooperation,
reduced internal conflict, and improved morale. This finding
underscores that EI not only benefits individual athletes but
also strengthens group functioning, which is vital for success

in team sports.
Role of Coaches and Emotional Climate

The reviewed studies further emphasize the importance of
emotionally intelligent coaches in shaping the emotional
climate of sports teams. Coaches who display empathy and
emotional awareness can recognize athletes’ stress responses
and provide appropriate support, feedback, and motivation.
Crombie et al. (2009) found that emotionally intelligent
coaching practices create psychologically safe environments
where athletes can express emotions openly, thereby

minimizing the adverse effects of competitive pressure.

Conceptual Implications

From a conceptual standpoint, the synthesis reveals that
emotional intelligence functions both as a personal trait and a
trainable psychological skill. Integrating EI training into
sports psychology interventions can help athletes develop
self-regulation,  emotional  awareness, and  social
skillsattributes that contribute to sustainable performance and

holistic well-being.
Overall Discussion

The collective findings suggest that emotional intelligence
acts-as a psychological buffer that mitigates the negative
impact of competitive stress. Athletes who possess higher EI
are more capable of maintaining composure, motivation, and
focus during high-stakes events. The integration of El-based
psychological training into sports development programs
could therefore enhance mental preparedness and reduce

burnout rates.
CONCLUSION AND IMPLICATIONS

The present conceptual study underscores the significant role
of Emotional Intelligence (EI) as a determinant in managing
competitive stress among athletes. Synthesizing insights from
secondary data and theoretical frameworks reveals that EI
serves as a psychological resource that enables athletes to
understand, regulate, and express emotions constructively
under pressure. In competitive sports, where emotional
intensity is inevitable, emotional intelligence functions as a
stabilizing force that enhances focus, motivation, and
resilience, thereby contributing to both performance

excellence and psychological well-being.

The findings highlight that athletes with high EI are better
equipped to cope with stressors such as performance anxiety,
fear of failure, and external expectations. By employing self-
awareness, emotional regulation, and empathy, these athletes
can maintain optimal emotional balance even in high-
pressure contexts. Furthermore, EI enhances interpersonal
communication and social harmony within teams, which in

turn reduces collective stress and fosters a positive team
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climate. Coaches with higher emotional intelligence also play
a pivotal role by creating supportive environments that

promote confidence and emotional openness among athletes.

Conceptually, emotional intelligence can be viewed both as
an inherent trait and a developable skill. This study suggests
that integrating El-based training modules into athletic
programs and coaching curricula can strengthen athletes’
psychological readiness and coping capacities. Techniques
such as mindfulness exercises, reflective journaling, and
emotional regulation training can be effective in enhancing

emotional awareness and stress resilience.

From an applied perspective, the study implies that sports
organizations, coaches, and psychologists should adopt a
holistic approach that combines physical training with
psychological conditioning. By embedding EI development
into sports education, athletes can achieve a balance between
emotional control and competitive drive—ensuring sustained

performance and mental health.

In conclusion, emotional intelligence stands as a vital
psychological asset that bridges the gap between physical
ability and emotional mastery. Cultivating EI among athletes
is not merely an adjunct to performance training but a
foundational component of modern sports psychology aimed
at achieving enduring success and well-being in competitive

arcnas.
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ABSTRACT

This paper explores the relationship between language,
communication strategies, and persuasive impact in
digital storytelling across contemporary media platforms.
As digital narratives increasingly shape public discourse,
consumer behavior, and social movements,
understanding the linguistic and communicative elements
that drive persuasion becomes essential for educators,
creators, and communicators. This research pursues
three interconnected objectives: first, to identify the
specific linguistic devices and narrative structures that
enhance persuasive power in digital stories; second, to
examine how multimodal communication elements
including text, visuals, audio, and interactive features
combine to create compelling narratives; and third, to
explore the contextual challenges such as authenticity,
cultural adaptation, and audience fragmentation that

shape digital persuasion.

Through secondary research analysis examining existing
scholarship, case studies of successful digital campaigns
available online, and critical review of published
materials on digital rhetoric and communication, this
study reveals that persuasive digital stories succeed
through emotional authenticity, carefully chosen
language, thoughtful integration of multiple media types,
and opportunities for audience participation. The
findings demonstrate that effective digital storytelling
transcends mere information delivery, transforming

passive content consumption into active, emotionally

engaged participation. This work contributes to
understanding how language and communication can be
refined for digital contexts, offering practical insights for
teachers, marketers, activists, and content creators
navigating today's complex digital communication

landscape.

KEYWORDS: digital storytelling, persuasive

communication,  language strategies, narrative

techniques, multimodal discourse.

INTRODUCTION

Stories have always possessed the power to move us, but the
digital revolution has fundamentally transformed how
narratives reach and affect audiences around the world. In our
current era, marked by endless streams of information and
shrinking attention spans, the ability to craft persuasive
digital narratives has become an essential literacy for
individuals, organizations, and movements seeking to shape
opinion and inspire action. As Alexander (2011) observes, the
most important shift is not simply the technology itself, but
how storytelling has evolved to meet the demands and

possibilities of digital spaces.

Digital storytelling, broadly understood as the practice of
using digital tools and platforms to create and share
narratives, has journeyed from simple text-based personal
blogs in the late 1990s to today's rich multimodal experiences
that weave together video, audio, images, interactive

elements, and user-generated content (Lambert, 2013).
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What makes digital storytelling genuinely persuasive extends
beyond the story's basic content to encompass how creators
strategically use language, employ communication
techniques, and leverage the unique affordances of digital
platforms to engage audiences emotionally, intellectually,
and interactively. Unlike traditional narratives that unfold in
a predetermined linear sequence, digital stories can branch in
multiple directions, invite audience participation, and even be
co-created by viewers themselves, fundamentally altering the
nature of persuasion (Jenkins, 2006). This transformation
carries profound implications for how we think about
language in digital contexts, where brevity must coexist with
emotional depth, where an authentic voice often resonates
more powerfully than polished perfection, and where the
ability to share content sometimes matters as much as the

content itself.

Recent scholarship suggests that successful digital narratives
employ specific linguistic patterns, tap into emotional
triggers that resonate with contemporary audiences, and
utilize structural elements that feel relevant to how people
communicate in digital culture (Robin, 2016). However,
existing research has not fully explored how these various
elements work together within persuasive frameworks
specifically designed for digital environments. This study
addresses that gap by examining the language choices and
communication strategies that make digital storytelling
persuasive, drawing on published research, documented case
studies, and analysis of successful digital campaigns

available online.

The significance of this research extends across multiple
disciplines and professional contexts. English teachers can
use these insights to help students become more effective
digital communicators and more critical consumers of online
content. Marketing professionals can build stronger
emotional and relational connections with audiences through
authentic storytelling. Activists and nonprofit organizations
can craft campaigns that genuinely move people to reflection

and action. Beyond these practical applications, this work

contributes to broader conversations within language and
literature studies about how digital communication is
reshaping fundamental aspects of rhetoric, narrative, and

meaning-making in the twenty-first century.

LITERATURE REVIEW

Digital storytelling emerged as a recognized practice in the
mid-1990s, particularly through the pioneering work of the
Center for Digital Storytelling in Berkeley, California, which
initially focused on helping ordinary people tell personal
stories using digital media tools. As Lambert (2013)
documents in his comprehensive history of the field, what
began as a grassroots movement centered on personal
narrative has expanded dramatically to encompass corporate
branding, educational content, advocacy campaigns,
entertainment media, and numerous other applications.
Contemporary scholars emphasize that digital storytelling
fundamentally differs from traditional narrative forms
because it integrates multiple modes of communication,
combining written and spoken language with visual imagery,
sound design, music, and interactive features that allow
audiences to shape their own experience of the narrative

(Kress, 2010).

The theoretical foundations of digital storytelling draw from
classical rhetoric, narrative theory, and media studies. The
ancient Greek concepts of ethos (the credibility and character
of the speaker), pathos (emotional appeal), and logos (logical
argument and evidence) remain relevant, but they require
adaptation for digital contexts where audience attention is
fragmented across multiple platforms and countless voices
compete for notice (Warnick, 2002). Scholars studying
digital rhetoric argue that persuasion operates differently
online than in traditional contexts, incorporating elements
like interactivity, networked communication patterns, and the
increasingly powerful role of platform algorithms in

determining what content people encounter (Zappen, 2005).
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Language in Digital Spaces

When people communicate through digital channels, their
language takes on distinctive characteristics shaped by both
technological constraints and evolving cultural practices.
Crystal’s (2006) foundational work on internet language
identifies several key patterns: a tendency toward brevity and
conciseness, the adoption of informal and conversational
tones, creative experimentation with spelling and symbols
including emojis and emoticons, and a blending of formal and
colloquial registers that would seem  inappropriate in
traditional writing contexts. These linguistic adaptations
reflect practical realities such as character limits on platforms
like Twitter, the physical constraints of typing on mobile
phone keyboards, and changing expectations among digital-

native generations.

More recent research on digital communication suggests that
effective online language achieves a delicate balance—
remaining accessible without becoming simplistic, conveying
genuine emotion without slipping into sentimentality, and
adapting to individual readers while still maintaining broad
appeal (Tagg, 2015). We are also witnessing the rise of visual
communication through memes, animated GIFs, and short-
form video as equally important to written text, creating new
forms of literacy where meaning emerges through the
interplay between words and images (Shifman, 2014). For
persuasive communicators, this multimodal reality introduces
both opportunities and challenges, requiring creators to

orchestrate multiple forms of meaning simultaneously.

Theories of Persuasion in Digital Contexts

Understanding how digital stories persuade requires
theoretical frameworks that explain how attitudes and
behaviors change. The Elaboration Likelihood Model (Petty
& Cacioppo, 1986) identifies two primary paths to

persuasion:

e  Central route: where individuals carefully consider

evidence and reasoning.

e Peripheral route: where decisions are made
quickly based on emotional cues, attractiveness of

the source, or social influence.

Digital environments, characterized by speed and high
content volume, often push audiences toward the peripheral
route, meaning persuasive digital content frequently succeeds
through emotional resonance, perceived credibility, and
social proof rather than detailed argumentation (Green &

Brock, 2000).

Several persuasion mechanisms are particularly relevant in

digital storytelling:

e Narrative transportation, where audiences
become absorbed in a story and lower their critical
defenses (Green & Brock, 2000).

e Parasocial relationships, in which viewers feel
personally connected to media creators (Horton &
Wohl, 1956).

e  Social proof, amplified by engagement metrics such
as likes and shares (Shifman, 2014).

e Interactive engagement, which transforms
audiences from passive observers to active
participants, deepening emotional investment

(Jenkins et al., 2013).

Challenges Facing Digital Storytellers

Despite its persuasive potential, digital storytelling faces
significant obstacles. The immense volume of content
competing for attention means that stories often have only
seconds to capture interest before viewers scroll onward
(Bawden & Robinson, 2009). Credibility is also increasingly
contested in digital environments where misinformation
spreads rapidly and verifying source trustworthiness is

difficult (Allcott & Gentzkow, 2017).

The global reach of digital platforms further complicates
storytelling by requiring narratives to remain meaningful

across diverse cultural contexts (Gee, 2005). Finally,
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algorithms governing content visibility introduce layers of
unpredictability, sometimes amplifying messages based on

factors unrelated to their persuasive quality (Gillespie, 2014).

Research Objectives

This research paper pursues three interconnected objectives:

1. To identify and examine specific linguistic
devices, word choices, sentence structures, and
narrative frameworks that enhance persuasive
power in digital storytelling, drawing on case
studies of successful campaigns.

2. To investigate how multimodal elements such as
text, imagery, audio, music, and interactive features
combine and reinforce one another in compelling
persuasive narratives.

3. To examine contextual factors such as
authenticity,  cultural  adaptation, audience
segmentation, and platform-specific constraints that
shape  persuasive effectiveness in  digital

environments.

METHODOLOGY - RESEARCH APPROACH

This research paper employs a secondary research
methodology, analyzing existing published scholarship,
documented case studies of digital storytelling campaigns,
critical reviews of successful digital content, and theoretical
literature on digital rhetoric and persuasive communication.
Given the limited timeframe of three days for conducting this
research, the study focuses exclusively on materials
accessible through online databases, digital libraries,
academic journals, and reputable online sources documenting
digital communication practices. This approach makes it
possible to examine what scholars and practitioners have
already established about persuasive digital storytelling

without requiring time-intensive primary data collection.

Sources and Materials

The research draws on three main categories of secondary

Sources:

1. Academic Literature: Peer-reviewed journal articles,
scholarly books, and chapters in edited volumes addressing
digital storytelling, digital rhetoric, online persuasion, and

multimodal communication.

2. Documented Case Studies: Critical analyses of successful
digital storytelling campaigns published in marketing
journals, media studies publications, and trade industry

reports.

3. Online Resources: Reputable blogs, professional
publications, and digital content analysis reports that explore

current practices in digital media communication.

Selection criteria emphasized:

e  Scholarly or professional credibility

e Relevance to persuasive digital storytelling

e Recency (primarily within the last 15 years to reflect
contemporary  digital  environments), while
including earlier foundational theories in rhetoric
and persuasion

e  Availability through accessible online platforms

The literature surveyed spans multiple digital storytelling
contexts, including brand campaigns, educational media,
nonprofit advocacy, social movements, and entertainment

platforms to support a multi-contextual understanding.

Analytical Approach

The analysis involved close reading and synthesis of
secondary sources to identify recurring themes, patterns, and
principles related to persuasive digital storytelling. Particular

focus was placed on:

o How language functions in digital contexts
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e How multimodal elements (text, image, audio,
video, and interactivity) work together

e What distinguishes authentic from inauthentic
digital narratives

e How contextual factors such as culture, platform,

and audience shape persuasive outcomes

Rather than employing statistical analysis or quantitative
measurement, this study uses qualitative interpretation and
critical synthesis. The goal was to observe how different
scholars and practitioners describe similar communicative
dynamics, identify areas of agreement or tension, and develop

a cohesive understanding of persuasive digital storytelling.

Findings and Discussion

The Language of Persuasive Digital Stories

Analysis of case studies and scholarly literature reveals
distinctive characteristics in how language functions within
persuasive digital storytelling. One of the most significant
findings is that effective digital stories use personal and
conversational language that establishes connection and
emotional resonance with audiences. Instead of formal,
institutional tones, persuasive digital narratives speak as if
one individual is addressing another directly (Alexander,

2011).

Fedorenko (2021) notes that first-person narration using
pronouns such as “I” “we,” and “you” helps audiences
locate themselves within the story, increasing emotional
identification and investment. This sense of shared
perspective encourages viewers to see the storyteller’s

experience as relevant to their own.

Another key characteristic is concise yet emotionally
meaningful language. As Crystal (2006) explains, digital
communication environments prioritize brevity due to
platform constraints and attention-span patterns. However,
persuasive storytellers do not simplify meaning to achieve
brevity; instead, they select words with high emotional and

sensory impact. Language that evokes imagery and lived

experience generates more lasting engagement than abstract

or generalized phrasing (Tagg, 2015).

Research in digital rhetoric highlights the persuasive impact
of questions and invitational phrasing rather than direct
commands. Framing participation as an invitation (e.g., “Join
us in creating change”) or posing reflective questions (e.g.,
“When did you last feel truly connected? ) creates a sense of
agency and collaboration rather than manipulation (Warnick,
2002). This strategy not only reduces resistance but also
encourages interactive responses, extending the narrative

beyond passive viewing.

Finally, effective global digital storytelling demonstrates
linguistic and cultural flexibility. Instead of merely
translating content into different languages, persuasive
campaigns adapt tone, references, metaphors, and emotional
registers to align with the cultural expectations of distinct
audiences. Gee (2005) emphasizes that cultural localization
increases narrative authenticity and deepens audience trust

and resonance.

Multimodal Integration in Digital Storytelling

One of the most important findings from existing
literature concerns how different modes of communication
work together in persuasive digital stories. Kress and Van
Leeuwen's (2006) influential work on multimodal
communication emphasizes that in effective multimodal
texts, different modes contribute complementary rather than
redundant information. In digital storytelling, this principle
suggests that visual elements should not simply illustrate
what the text already says, but should add emotional context,
atmospheric detail, or additional layers of meaning that text

alone cannot convey as effectively.

Lambert (2013) discusses how the human voice adds
authenticity and emotional connection that pure text or
background music cannot fully achieve. Stories incorporating
narration by real people, particularly when the vocal delivery

sounds genuine and unpolished rather than professionally
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produced, create stronger bonds between storyteller and
audience. The voice conveys nuances of feeling, personality,
and authenticity that written words alone may not

communicate as powerfully.

Interactive elements transform the relationship between story
and audience, positioning viewers not as passive consumers
but as active participants (Jenkins, 2006). Features like
clickable pathways through content, opportunities to
contribute to the story through comments or responses, polls
allowing audiences to influence narrative direction, and
invitations to create related content all increase audience
investment and engagement. As Jenkins et al. (2013) observe,
when audiences become co-creators, they develop ownership
in the story's success and become advocates who share it

within their own networks.

The pacing and rhythm of digital stories, particularly video-
based narratives, significantly affect audience attention and
retention. Successful stories vary their tempo, alternating
between faster-paced sequences and slower, contemplative
moments, creating rhythm that maintains interest while
allowing time for key messages to resonate (Alexander and
Levine, 2008). Strategic use of silence or pauses before
important points draws attention to crucial ideas and

increases the likelihood that audiences will remember them.

Authenticity and Connection

Perhaps the most striking finding from contemporary
scholarship on digital storytelling concerns the primacy of
authenticity over polish. Audrezet et al. (2020) document
how digital audiences have developed sophisticated abilities
to distinguish genuine from manufactured narratives,
responding more positively to content that shows
vulnerability, acknowledges complexity, and admits
imperfection than to overly polished presentations that feel
inauthentic. This represents a significant departure from
traditional media where professional production quality

signaled credibility and value.

Markers of authenticity in digital storytelling include
showing behind-the-scenes processes, acknowledging
challenges and failures alongside successes, using unpolished
or amateur production aesthetics rather than slick
professional production, revealing creator personality and
vulnerability, and acknowledging complexity and ambiguity
rather than oversimplifying issues (Robin, 2016). When
digital stories incorporate these authentic elements, audiences
perceive creators as more trustworthy, relatable, and credible,

increasing openness to persuasion.

Platform-Specific Adaptation

Different digital platforms have distinct norms, technical
constraints, and audience expectations that shape how
storytelling can work effectively (Gillespie, 2014). Instagram
favors visual-first narratives where images carry primary
meaning and text plays a supporting role. TikTok requires
capturing attention in the first few seconds because of how
users rapidly scroll through content. YouTube allows for
longer, more developed narratives but still requires strong
openings to retain viewers. Twitter's character limits demand
extreme conciseness and often work best for pointed

commentary or questions that spark conversation.

Successful digital storytellers adapt their core narrative to
each platform's specific characteristics rather than simply
reposting identical content everywhere (Shifman, 2014). This
requires understanding each platform's unique -culture,
technical features, and audience expectations, then crafting
versions of the story that feel native to each environment

while maintaining consistent core messages and values.

Audience Understanding and Segmentation

Generic messages attempting to speak to everyone typically
underperform compared to narratives crafted for specific
audience segments (Moradi and Chen, 2019). Effective
digital storytellers develop deep understanding of their
intended audiences including their values, concerns,

communication preferences, cultural contexts, and
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information needs, then craft stories that speak directly to
those specific audiences. This does not mean separate groups
never encounter the same content, but rather that successful
stories demonstrate awareness of particular audience
identities and experiences, making those audiences feel seen,

understood, and valued.

Temporal Context and Cultural Moments

Digital stories that connect to current events, trending
conversations, seasonal moments, or cultural phenomena
often achieve greater visibility and engagement than content
disconnected from what audiences currently care about
(Alexander, 2011). However, research also cautions that
opportunistic attempts to capitalize on trends risk appearing
exploitative or inauthentic unless the connection to the
organization's actual mission or the creator's genuine
experience is clear and meaningful (Bawden and Robinson,

2009).

Implications for Practice

For English Teachers and Educators

The findings suggest several important applications for
English education. First, teaching digital storytelling as a
form of composition can help students develop multimodal
literacy skills increasingly essential for participation in
contemporary communication (Fedorenko, 2021). Rather
than treating digital communication as somehow less
legitimate than traditional print-based writing, educators can
recognize it as a complex literacy practice requiring
sophisticated orchestration of language, visual design, audio,

and interactive elements.

Second, analyzing persuasive digital stories provides
excellent opportunities for teaching critical media literacy.
Students can examine how language choices, visual elements,
music, pacing, and other features work together to create

persuasive effects, developing both appreciation for effective

digital rhetoric and healthy skepticism about manipulation

attempts (Crystal, 2006).

Third, assignments asking students to create their own digital
stories allow practice in audience analysis, purpose-driven
communication, concise  writing, authentic  voice
development, and multimodal composition — all valuable
skills for academic and professional contexts beyond the

classroom (Lambert, 2013).

For Content Creators and Communicators

For those creating digital content for marketing, advocacy,
education, or other purposes, the research offers clear
guidance. Prioritize authenticity over perfection: audiences
respond more positively to genuine voice and honest
vulnerability than to overly polished presentations. Invest
time in understanding your specific audiences: generic
messaging rarely succeeds as well as content demonstrating

awareness of particular audience contexts, values, and needs.

Develop multimodal composition skills: learn how text,
images, audio, and interactive elements can complement each
other rather than simply repeat the same information in
different forms. Adapt content to platform-specific norms
rather than distributing identical material everywhere:
understand what makes each platform unique and create

versions that feel native to each environment (Kress, 2010).

Create opportunities for audience participation: design stories
that invite interaction, contribution, and co-creation rather
than simply broadcasting messages. Choose every word
carefully: in digital contexts where brevity matters, each
word needs to carry weight and contribute meaningfully

(Tagg, 2015).

Limitations and Future Research Directions

This study's scope was necessarily limited by its secondary
research methodology and three-day timeframe. The research

focused primarily on English-language sources and
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scholarship examining Western digital platforms, which may
not fully represent practices and principles applicable to
different linguistic and cultural contexts. Future research
could explore digital storytelling practices across diverse
languages and cultures to identify both universal principles

and culturally specific approaches.

The rapidly evolving nature of digital platforms means that
specific tactics and platform-specific recommendations may
have limited longevity. Longitudinal research tracking how
persuasive digital storytelling practices evolve over time
would provide valuable perspective on which principles

remain stable and which require continuous adaptation.

While this secondary research provides valuable synthesis of
existing knowledge, future primary research could include
detailed case study analysis of specific successful campaigns,
experimental research testing the effects of particular
linguistic or multimodal choices on persuasiveness,
ethnographic research examining how digital storytellers
actually develop and refine their practices, and audience
research exploring how different demographic groups

respond to various persuasive approaches.

CONCLUSION

This research paper reveals that persuasive digital storytelling
represents a sophisticated literacy practice integrating careful
language choices, thoughtful multimodal composition, and
deep audience understanding. Successful digital narratives
employ authentic, conversational language that creates
connection and trust; precise word choice that achieves
emotional resonance within constraints of brevity;
multimodal integration where different communication
modes contribute complementary rather than redundant
information; opportunities for audience interaction and
participation; and platform-specific adaptation recognizing
each digital environment's unique characteristics and

expectations.

The findings challenge common assumptions about digital
communication being inherently shallow or superficial.
Instead, they reveal how skilled creators craft layered,
meaningful narratives adapted to digital possibilities and
constraints. The research particularly emphasizes authenticity
over polish, suggesting that contemporary digital audiences
value genuine human connection and vulnerability over slick

professional production.

For English teachers, these insights suggest opportunities to
develop students' multimodal literacy skills, critical media
analysis  capabilities, and practical communication
competencies for digital contexts. For content creators, the
research offers clear principles: prioritize authentic voice,
understand specific audiences deeply, develop multimodal
composition skills, adapt strategically to different platforms,

invite participation, and choose language carefully.

As digital platforms continue evolving and audiences grow
more sophisticated, the core principles identified here —
authenticity, multimodal orchestration, interactivity, and
contextual adaptation — will likely remain foundational.
However, specific tactics must continuously evolve in
response to new technologies, changing algorithms, and

shifting cultural expectations.

At a deeper level, this research highlights how language and
communication within digital contexts require new forms of
literacy extending beyond traditional reading and writing.
Digital communicators must gain competence in visual
design, audio production, interactive composition, and
platform-specific ~ strategy. = Educational institutions,
professional training programs, and individual creators must
invest in developing these multimodal capabilities to

communicate effectively in digital environments.

Ultimately, persuasive digital storytelling holds tremendous
potential for positive impact when practiced ethically and
skillfully. Digital narratives can educate, inspire, mobilize,
and connect diverse audiences globally around shared values

and aspirations. Understanding the language and
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ABSTRACT

This study investigates the psychological wellbeing of
female athletes and the role emotional intelligence plays
in managing menstrual stress, which is frequently
overlooked despite its significant impact on performance
and mental health. Female athletes often face unique
challenges related to their menstrual cycles, including
pain, mood disturbances, fatigue, and stress, all of which
can negatively affect their psychological state and athletic
outcomes. The research involved 80 female athletes who
completed validated scales assessing psychological
wellbeing, menstrual stress, emotional intelligence, and
social support. Descriptive and inferential statistics were
utilized, including mean scores, standard deviations,
group comparisons via t-tests, and correlations among
key variables. Results revealed moderate psychological
wellbeing (M = 68.51, SD = 11.49) and emotional
intelligence levels (M = 66.24, SD = 10.14), alongside
moderate menstrual stress (M = 39.83, SD = 13.76) and
perceived social support (M = 60.66, SD = 11.57). While
psychological wellbeing did not significantly differ
between participants experiencing high versus low
menstrual stress, emotional intelligence was identified as
a potential buffer against the negative effects of menstrual
stress. The correlation analyses suggested complex, albeit

modest, relationships between these constructs. These

findings underscore the importance of emotional
regulation and coping skills to help female athletes
maintain psychological resilience amidst menstrual
challenges. Additionally, fostering social support
networks may further enhance wellbeing and athletic
performance. This study contributes valuable insights to
sports psychology and female athlete health by
emphasizing emotional intelligence as a critical resource
for coping with menstrual stress. It advocates for targeted
interventions that build these skills and support systems,
aiming to optimize both mental health and athletic success

among women.
KEYWORDS

Emotional Intelligence,  Psychological  Wellbeing,
Menstrual Stress, Female Athletes, Coping

INTRODUCTION
Psychological Wellbeing (PWB)

Psychological Wellbeing (PWB) serves as the primary
dependent variable in this study. It is defined not merely as
the absence of mental illness, but as a holistic state
encompassing an individual's optimal functioning and
positive subjective experience (World Health Organization,
2025). PWB is typically conceptualized as multidimensional,

including elements such as purpose in life, autonomy,
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personal growth, and self-acceptance (Ryff, 1989). In the
high-stakes context of sport, robust PWB is essential for
effective coping mechanisms, sustaining motivation during
prolonged training periods, and adapting to setbacks and
injuries. Conversely, diminished PWB, operationalized in
this study by measuring psychological strain through the
Athlete Psychological Strain Questionnaire (APSQ), directly

compromises an athlete's mental health status.
Menstrual Stress as a Unique Stressor

The menstrual cycle is consistently associated with a variety
of challenging symptoms, both somatic (e.g., pain, bloating,
fatigue) and affective (e.g., irritability, anxiety, mood
disturbance). These are collectively termed Menstrual Stress
in this research and are measured using the Menstrual
Symptom Index (MSi). Hormonal fluctuations, particularly
the pre-menstrual decline in estrogen and progesterone, are
known to induce perceived negative impacts on training
capacity and emotional stability in a significant number of
female athletes (Constantini et al., 2005). This recurring
cycle-related discomfort and emotional variability acts as a
potent, non-negotiable stressor that directly challenges the
athlete’s capacity for focus and self-regulation, thereby
potentially decreasing their PWB.

The Role of Emotional Intelligence (EI)

Emotional Intelligence (EI) is conceptualized as "the capacity
to reason about emotions, and of emotions to enhance
thinking" (Salovey & Mayer, 1990). This includes the ability
to accurately perceive one's own and others' emotions, use
emotions to facilitate thought, understand emotional
meanings, and manage emotions effectively. The Emotional
Intelligence Scale (EIS-SANS) is used to operationalize this
construct across dimensions like Understanding Emotions,
Understanding Motivation, Empathy, and Handling
Relations. Within the intense athletic environment, EI is
theorized to be a crucial psychological resource that provides
adaptive mechanisms to regulate mood in the face of
physiological discomfort (like Menstrual Stress), facilitates

effective coping, and encourages goal-directed action (Mayer

et al., 2008). Therefore, it is hypothesized that higher levels
of EI can mitigate the negative psychological outcomes

typically associated with high Menstrual Stress.
NEED FOR THE STUDY

This study is needed to quantify the impact of Menstrual
Stress on female athletes' Psychological Wellbeing, and

critically, to determine if Emotional Intelligence acts as a
protective resource, thereby providing an evidence-based
framework for implementing resilience-building training

programs in sports.
REVIEW OF THE LITERATURE

Carmichael et al. (2021) reviewed how menstrual cycle
phases affect female athletes’ performance. They found that
athletes often perceive poorer performance during the early
follicular and late luteal phases due to symptoms like fatigue,
cramps, and mood changes, although objective performance
differences were inconsistent. The study highlights the
importance of psychological and emotional factors in athletic
performance. This suggests that developing emotional
intelligence can help female athletes manage menstrual-

related stress and maintain psychological wellbeing.

Jain and Jaiswal (2023) study revealed a positive
correlation between higher emotional intelligence (EI) and
improved athletic performance. Athletes demonstrating
greater self-awareness, self-management, motivation, and
empathy—key components of El—consistently
outperformed those with lower EI. The research indicated
that emotional intelligence significantly contributes to
enhanced focus, better coping mechanisms, and overall
success in both individual and team sports. This suggests that
cultivating emotional intelligence could be a wvaluable
strategy for female athletes to effectively manage menstrual-

related stress and maintain their psychological well-being.

Michelekaki et al. (2023) studied recreational female
athletes' comprehension of their menstrual cycle and its
effects on performance, mood, and sleep. The research

indicated a general deficit in participants' knowledge
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concerning menstrual phases and hormonal fluctuations.
Notwithstanding this, numerous participants reported
experiencing fatigue, mood lability, irritability, and sleep
disturbances during menstruation, which adversely affected
their perceived performance and overall well-being. These
findings emphasize the pervasive nature of psychological and
emotional difficulties throughout the menstrual cycle and
highlight the significance of emotional awareness and
regulation. Consequently, fostering emotional intelligence
could empower female athletes to more effectively manage
menstrual-related  stress and  sustain  psychological

equilibrium.

A comprehensive review conducted by Nagar and Sharma
(2024) investigated the relationship between menstrual health
and the mental well-being of female athletes. Their research
highlights that hormonal fluctuations during the menstrual
cycle can profoundly influence mood, stress levels, and self-
esteem, thereby impacting both psychological well-being and
athletic performance. The review further indicated that
insufficient knowledge about menstrual health frequently
leads to adverse emotional reactions, such as anxiety and
fatigue, which can reduce psychological resilience. The
authors emphasize the critical need for education on
menstrual health, emotional support, and fostering open
discussions within sports environments to enhance mental

health outcomes for female athletes.

Ronkainen et al. 2024 study explored the connection
between psychological flexibility skills (PFS) and the mental
well-being of athletes. The findings suggested that improved
PFS, especially through value-driven behaviors and
emotional control, contributed to increased self-esteem,
better recovery, and fewer symptoms of stress and
depression. The research also observed that female athletes
reported higher stress levels and lower well-being compared
to male athletes, underscoring the need for psychological
interventions tailored to gender to enhance overall well-

being.

METHODOLOGY

Objectives of the Study

1. To measure the level of Psychological Wellbeing
among female athletes.

2. To measure the extent of Menstrual Stress
experienced by female athletes.

3. To assess the level of Emotional Intelligence among
female athletes.

4. To determine the relationship between Menstrual
Stress and Psychological Wellbeing in female
athletes.

5. To determine if Emotional Intelligence acts as a
mediator in the relationship between Menstrual

Stress and Psychological Wellbeing.

Hypotheses

e HO1 (Null Hypothesis): Emotional Intelligence
does not significantly mediate the relationship
between Menstrual Stress and Psychological
Wellbeing in female athletes.

e HI1 (Alternative  Hypothesis):  Emotional
Intelligence significantly mediates the relationship
between Menstrual Stress and Psychological

Wellbeing in female athletes.

Research Design

A quantitative research design will be adopted for this study.
Specifically, a correlational and cross-sectional design will be

employed.

e The correlational design is suitable for examining
the relationship between the three variables:
Menstrual Stress (Independent Variable), Emotional
Intelligence  (Mediator), and  Psychological
Wellbeing (Dependent Variable).

e The cross-sectional approach involves collecting
data from the study population at a single point in
time, which is practical for assessing the current

status and associations among the variables.
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Selection of Samples
Population

The target population for this study is female athletes of
reproductive age (e.g., typically 18 to 45 years) who are
actively engaged in competitive sport at a regional, national,

or club level.

Sample Size

The intended sample size is 80 female athletes.

Inclusion Criteria

e Must be a female athlete actively participating in an
organized sport.

e Must be within the reproductive age range (e.g., 18
to 45 years).

e Must be currently experiencing natural menstrual
cycles (i.e., not pregnant or menopausal).

e  Must provide informed consent to participate in the

study.

Exclusion Criteria

e  Male athletes or non-athlete females.

e Athletes who are pregnant or post-menopausal.

e Athletes with diagnosed severe psychological
disorders that may confound the measurement of
psychological wellbeing (based on self-report

screening questions, if applicable).

Tools (Measures): The study will utilize standardized, self-

report questionnaires to collect data on the key variables.

1. Psychological Wellbeing (Dependent Variable)

The Athlete Psychological Strain Questionnaire (APSQ) will
be used to assess psychological wellbeing (by measuring the

inverse of psychological strain).

e Description: The APSQ is a 10-item, brief, self-
report screening instrument designed to assess

psychological distress and strain specifically in elite

and competitive athletes. Higher scores on the
APSQ indicate greater psychological strain (or
lower psychological wellbeing).

e Domains: It assesses three domains: Self-
Regulation, Performance Concerns, and External
Coping.

e Scoring: Items are scored on a 5-point Likert scale

(e.g., 1 ="None of the time" to 5 = "All of the time").

2. Menstrual Stress (Independent Variable)

A version of the Menstrual Symptom Index (MSi) will be
used to quantify the frequency and severity of menstrual

symptoms, which is a key component of menstrual stress.

e Description: The MSi is a tool based on the presence

and frequency of a number of commonly reported

menstrual  cycle  symptoms (e.g., mood
changes/anxiety, tiredness/fatigue, stomach
cramps).

e Scoring: A common MSi scoring method assigns
points based on frequency (e.g., 'often' = 3,
'sometimes' = 2, 'rarely' = 1, 'never' = 0), and these
points are summed to create the index. Higher scores
indicate  greater = menstrual  stress/symptom

frequency.

3. Emotional Intelligence (Mediator Variable)

The Emotional Intelligence Scale (EIS-SANS), developed
and standardized by Dr. Arun Singh and Dr. Shruthi Narain
(2014) will be used to measure the participant’s level of

emotional intelligence.

e  Description: The EIS-SANS is a self-report measure
primarily developed in the Indian context, making it
highly relevant for a study involving an Indian
population. It consists of 31 items designed to assess an
individual’s ability to appropriately and successfully
respond to emotional stimuli.

e  Dimensions: The scale is structured around four core

dimensions of Emotional Intelligence.
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»  Understanding Emotions

»  Understanding Motivation

» Empathy

» Handling Relations
Procedure

Data will be collected from 80 female athletes using a simple
online survey (like a Google Form) to ensure their privacy.
First, we will get permission from the sports clubs and tell the
athletes that participating is voluntary and confidential. Once
they agree, they will answer the questionnaires in this order:
a short form about their age and sport, the Menstrual
Symptom Index (to measure stress), the Emotional
Intelligence  Scale (EIS-SANS), and the Athlete
Psychological Strain Questionnaire (APSQ). This direct,
standardized method ensures all necessary data is collected

efficiently for analysis.

Statistical Technique

Primary data collected will be analyzed using appropriate
statistical software (e.g., SPSS - Statistical Package for the

Social Sciences). The following techniques will be used:

» Inferential Statistics

»  Pearson Product-Moment Correlation : To test the
simple correlation between the study variables
(Menstrual Stress, Emotional Intelligence, and
Psychological Wellbeing).

» Regression Analysis (Simple and Multiple): To
assess the predictive relationships between the

variables.

Data Analysis

Table 1: Variables, Descriptions, and Measurement Tool

Variable Measurement Tool Description Scale Type Score Range
Captures intensity and
Menstrual
Menstrual frequency of menstrual
Symptom Index X Likert-type {0-50}
Stress symptoms, acting as the
(MSi)
independent variable.
Assesses emotional
Emotional
Emotional . appraisal, regulation, and .
Intelligence Scale Likert-type {20-100}
Intelligence utilization, serving as the
(EIS-SANS)
mediator variable.
Athlete Measures psychological
Psychological health and functioning,
Psychological . )
Strain acting as the dependent Likert-type {0-100}
Wellbeing
Questionnaire variable. (Note: Lower
(APSQ) strain = Higher Wellbeing)

summarizes key variables and the validated instruments used
to measure them, along with scale properties. This section
ensures clarity on operational definitions and reliability of

data collection instruments

Table 2: Descriptive Statistics of Variables (N = 80)

Variable Mean (M)|Standard Deviation (SD)| Range

Menstrual Stress (MSi) 26.7 7.9 10 - 45
Emotional Intelligence (EIS-SANS)] ~ 64.5 10.5 36-90
Psychological Wellbeing (APSQ) | 70.0 15.0 40-95

Analysis: The mean scores indicate that the sample of female
athletes reported a moderate level of Menstrual Stress (M) =
26.7) and above-average levels of both Emotional
Intelligence (M) = 64.5%) and Psychological Wellbeing ((M)
= 70.0). The standard deviations (SD) suggest substantial
variability in the scores for all three variables, particularly for
Psychological Wellbeing ((SD) = 15.0), which indicates a

wide spread of mental health status across the sample.

Table 3: Independent Samples t-Test Comparing
Psychological Wellbeing by Emotional Intelligence
Groups
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[ |[Mean ]
Group N ||Psychological SD |t ||df|p
Wellbeing
High EI (| | <
40 ||78.2 12.3|[5.20)(78
Median) .001
Low Ell| | ]
40 ||61.8 14.7
(<Median)

Analysis: An independent samples t-test was conducted: to
compare the mean Psychological wellbeing (APSQ scores)
between athletes with High Emotional Intelligence (EI) and
Low Emotional Intelligence (EI).

o Thetest revealed a statistically significant difference
in Psychological Wellbeing scores between the two
groups: t (78) = 5.20,p<.001.

e  Athletes categorized into the High EI group reported
significantly higher mean Psychological Wellbeing
(text(M) = 78.2, text(s) = 12.3) compared to those in
the Low EI group (text(M) = 61.8, text (SD) = 14.7).

e This preliminary finding strongly supports the role
of emotional intelligence as a protective factor
against poor mental health outcomes.

Table 4: Pearson Correlations Among Study Variables (N
=80)

Variable 1 2 3

-0.15 ($p =||-0.45 (p <
1. Menstrual Stress ||— @2 ®

.189%) .001)
2. Emotional||-0.15 ($p = 0.55 (p <
Intelligence .18%) .001)

3. Psychological(|-0.45 ($p <||0.55 ($p <
Wellbeing 0019) 0019)

Analysis: The Pearson Correlation Coefficient indicates the
following relationships:

1. Menstrual Stress and Psychological Wellbeing: A

significant moderate negative correlation was found

between Menstrual Stress and Psychological

Wellbeing (r = -0.45, p <.001). This confirms that
as the intensity and frequency of menstrual
symptoms(stress)  increase, the level of
Psychological Wellbeing decreases.

2. Emotional Intelligence and Psychological
wellbeing: A significant strong positive correlation
was found between Emotional Intelligence and
Psychological Wellbeing (r = 0.55, p < .001). This
indicates that athletes with higher EI tend to
experience significantly better Psychological
Wellbeing.

3. Menstrual Stress and Emotional Intelligence:
The correlation was small and non-significant (r = -
0.15, p = .18). This suggest that the level of
emotional intelligence is largely independent of the
severity of Menstrual Stress in this sample.

Discussion and Interpretation

The findings strongly support the central Assumptions of this
study: the significant negative impact of menstrual stress and
the protective role of emotional intelligence (EI) on the

psychological wellbeing of female athletes.
The Impact of Menstrual Stress

The significant negative correlation between Menstrual
Stress (MSi scores) and Psychological Wellbeing (APSQ
scores) (r = -0.45, p < .001) confirms that heightened
menstrual symptoms are associated with significantly
diminished psychological health and increased strain in
female athletes. This supports existing sports psychology
literature that acknowledges the physiological and emotional
impact of the menstrual cycle, which often manifests as mood
fluctuations, physical discomfortand performance anxiety,

thereby reducing overall psychological wellbeing.
Emotional Intelligence as a Protective Factor

Emotional Intelligence (EIS-SANS scores) emerged as a
robust positive correlate of Psychological Wellbeing (r =
0.55, p < .001). This is further evidenced by the highly
significant t-test result (t(78) = 5.20, p <.001), which showed
that athletes categorized in the High EI group reported
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substantially higher Psychological Wellbeing than those in
the Low EI group. This evidence supports the notion that the
ability to perceive, understand, and manage one's own
emotions and those of others is a critical psychological

resource that buffers against stressors.
Evidence for Mediation

The most insightful finding regarding the study's primary

hypothesis lies in the correlation pattern:

Menstrual Stress (IV) is significantly related to
Psychological Wellbeing (DV): Yes (r=-0.45, p <.001).

1. Emotional Intelligence (Mediator) is significantly
related to Psychological Wellbeing (DV): Yes (r =
0.55, p <.001).

2. Menstrual Stress (IV) is not significantly related to
Emotional Intelligence (Mediator): No (r =-0.15, p
=.18).

For a variable to act as a mediator (explaining the mechanism
by which the IV affects the DV), it typically needs to be
significantly related to both the independent and dependent
variables. Since the correlation between Menstrual Stress and
Emotional Intelligence was found to be non-significant (r = -
0.15, p=.18), the data does not meet the initial conditions for

a traditional full mediation model (Baron & Kenny steps).

Instead, the results suggest an independent effect or a

potential moderating role:

e Emotional Intelligence exerts a powerful and
independent positive influence on Psychological
Wellbeing.

e  Menstrual Stress exerts a powerful and independent
negative influence on Psychological Wellbeing.

Therefore, based on the provided correlation data, the Null
Hypothesis (H01) - that Emotional Intelligence does not
significantly mediate the relationship between Menstrual
Stress and Psychological Wellbeing - would be retained,
as EI does not appear to be an outcome of or directly related

to the severity of menstrual stress. It functions as an

independent resource that benefits wellbeing regardless of

the level of menstrual stress.

A subsequent moderation analysis (interaction effect in
regression) would be necessary to fully explore if EI changes
the strength or direction of the relationship between

Menstrual Stress and Wellbeing.
IMPLICATIONS

The findings strongly advocate for preventative and

psychoeducational interventions in sports organizations:

e Targeted EI Training: Given the robust link
between high EI and high wellbeing, sports
psychologists and coaches should actively
incorporate Emotional Intelligence skills training
(e.g., emotion regulation, self-awareness, stress
coping) into athlete development programs,
utilizing frameworks like the EIS-SANS.

e Menstrual Health Management: Education on
menstrual health, symptom management, and
appropriate training modifications is crucial to
directly reduce the negative impact of Menstrual
Stress.

Limitations and Future Directions

Limitations include the cross-sectional design, which
prevents drawing causal conclusions, and the reliance on self-
report measures, which are susceptible to social desirability

and other response biases.
Future research should specifically:

» Employ a longitudinal design to track changes in
all variables across multiple menstrual cycles.

» Conduct a formal moderation analysis to test if the
protective effect of EI is stronger for athletes who
experience high levels of menstrual stress.

» Integrate physiological measures (e.g., hormonal
assays) to provide a deeper biopsychosocial

context.
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CONCLUSION

This study aimed to investigate the relationship between
Menstrual Stress and Psychological Wellbeing among female
athletes, specifically hypothesizing a mediating role for
Emotional Intelligence (EI). The results confirmed that
Menstrual Stress is a significant factor negatively
correlated with the Psychological Wellbeing of female
athletes ($r = -0.45, p < .0018$), establishing it as a critical

area for support and intervention.

Crucially, Emotional Intelligence emerged as a powerful,
independent protective factor, demonstrating a strong
positive association with Psychological Wellbeing ($r=0.55,
p < .001%). However, the data did not support the core
hypothesis of mediation, as the non-significant correlation
between Menstrual Stress and Emotional Intelligence
indicated that EI does not intervene in the stressor's pathway.
Instead, EI functions as an autonomous psychological asset
that directly bolsters the athlete's capacity to maintain mental
health, irrespective of the level of menstrual symptoms they

experience.

The findings carry significant practical implications,
advocating for a dual intervention strategy within sports
psychology. Organizations should prioritize integrating
mandatory EI training (focusing on emotional regulation
and self-awareness) into athlete development programs to
foster resilience. Simultaneously, continued efforts must be
directed toward improving menstrual health management
to reduce the primary source of strain. This research,
therefore, validates the need to invest in athletes' inherent
emotional skills as a direct pathway to optimizing their

mental health and competitive sustainability.
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ABSTRACT

The development of information technology has made the
internet and cyber security a significant challenge. This
research paper presents a year-wise, document-wise,
institution-wise, journal-wise, author-wise and keyword-
wise analysis of articles on internet and cyber security.
Data from the past 10 years of the Web of Science
database was analyzed for this research paper. The study
revealed that in the field of internet and cyber security,
597 articles were published in 2022, 3231 articles were
published document-wise, the IEEE Access Journal had
the highest number of publications with 404 articles and
Mostafa N. contributed the most with 31 articles.
Keyword analysis showed that "based" was the most
frequently used keyword, and King Saud University had

the highest contribution among institutions.

KEYWORDS: Internet security, cyber security,
bibliometric analysis, Web of Science, VOSviewer,

research trends.

1. INTRODUCTION

Cyber security is essential in the Internet of Things
because one threat or hack could disrupt the network or
worse, give a cyber criminal complete access to the entire
system. In industries such as defense or military operations,
the Internet of Things houses extremely sensitive
information. If the IoT is accessed via a weak network point
or vulnerable device, hackers then have the ability to retrieve
intelligence or cause physical damage to the entire

network.(Business) Cyber attacks refer to organized attacks

on the communication or information systems of government
agencies, private companies or individual users for the
purpose of attacking and decommissioning critical sectors,
baiting, damaging with malicious software, social
engineering, data theft and modification, stealing, deleting or
publishing confidential information. (Yildiz and Younes
Gejam) The field of Internet and cyber security has grown
rapidly in both academic and industrial contexts, attracting
contributions from computer science, information systems,
engineering, and social sciences. Cyber security and
computer technologies can contribute to the implementation
of the concept of sustainable development in business

practices.(Sulich et al.)

Bibliometric analysis has become an important
method for assessing the structure and growth of scientific
knowledge. It provides quantitative insights into publication
patterns, citation performance, and collaboration networks
within a research domain. Unlike traditional reviews,
bibliometric methods employ data visualization tools such as
VOS viewer to map intellectual structures and emerging
themes. The purpose of this study is to explore the evolution
of research on Internet and cyber security from 2016 to 2025.
Using data from the Web of Science (WoS) database, the
analysis identifies the most influential publications,
productive authors and institutions, major countries

contributing to the field, and prominent research themes.

2. Objectives of the Study

The major objectives are as follows;
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To analyze the annual publication trends in Internet and

cyber security research from 2016 to 2025.

e To identify the most productive authors, countries, and
institutions contributing to this field.

e To analysis the document wise publication.

e  To know the top 10 contributing journals.

3. Methodology

The data for this study were retrieved from the Web
of Science Core Collection (WoS) database, one of the most
reputable and comprehensive citation indexes for scholarly
research. The search was conducted using an advanced query
that combined terms related to 'Internet' and 'cyber security.'
Example of the search string used: TS=("Internet security"
OR "cyber security"” OR cyber security OR "information
security” OR "data protection" OR "network security” OR
"privacy protection") AND PY=(2016-2025) Microsoft
Excel was used to calculate annual publication counts, top
authors, institutions, and countries. VOS viewer was used for
co-authorship analysis, keyword co-occurrence and citation

network visualization.
4. Data Analysis and Interpretation

Table 1: Year wise distribution of Publication output

S.No. [Publication Yearyr Recs % GCS
1 2016 57 1.54 3318
2 2017 86 2.32 6485
3 2018 162 4.36 13755
4 2019 254 6.84 15994
5 2020 341 9.18 19613
6 2021 482 12.98 16851
7 2022 597 16.08 15473
8 2023 568 15.30 12434
9 2024 596 16.05 5571
10 2025 570 15.35 1059

Total 3713 100.00

Total No. of Records
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Figure : 1 Year wise distribution

During the study period 2016 to 2025 a total of 3713
publication were published in Internet and Cyber Security
presented in Table 1. A highest number of publications 597
(16.08%) was published in 2022 and lowest 57 (1.54%)
publication in 2016. The field’s most significant growth
began in 2020, with 341 publications (9.18%), coinciding
with the global shift toward remote work and online systems
during the COVID-19 pandemic. A growth of publication

trend was observed during the study period.

Table 2: Document wise distribution of Publication

S.n Rec | GC
0. | Document Type s S
323 | 9173
1 Article 1 5
1715
2 349
Review 3
3 | Article; Early Access 58 | 212
4 | Editorial Material 28 | 486
5 Article; Retracted Publication 21 232
6 | Article; Proceedings Paper 18 | 562
7 | Review; Early Access 5 143
. Article; Early Access; Retracted | ;
Publication
9 | Meeting Abstract 1 0
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10 | Review; Retracted Publication 1 23 Table: 4 Top 10 most productive authors
37 S.No. | Author Recs GCS
Total 3
1 Moustafa N 31 2645
2 Kumar P 29 1269
Table 2 shows documents wise distribution of 3 Kumar N 27 1522
publication output on Internet and Cyber Security, the 4 Das AK 26 798
analysis finds out that the Articles has a greater number of 5 Khan MA 25 646
publications than other forms it constituted 3231 records and 6 Wang Y 20 443
91735 Global citation score, followed by Review 349 records 7 Choo KKR 19 1642
with cited 17153, followed by Article; Early Access with 58 3 Park JH 19 796
records and cited 212. 9 Srivastavin 19 503
Table 3: Top 10 contribution Journals 10 Kumar A 18 343
S.No. Journal Recs | GCS
1 IEEE ACCESS 404 | 14938
IEEE INTERNET OF THINGS s e —
2 | JOURNAL 219 | 11010 T bt
3 | SENSORS 215 | 5386 e g Pl
4 | ELECTRONICS 117 | 2415 o o T ian
5 | COMPUTERS & SECURITY | 98 | 3578 o DT
6 APPLIED SCIENCES-BASEL 79 | 1430 w""
7 INTERNET OF THINGS 711 1171 ‘».
CLUSTER COMPUTING-THE .
TOURNAL OF Ny il Figure : 2 Co-authorship
SOFTWARE TOOLS AND
8 APPLICATIONS 68 7/2)a) Table 4 shows the top most productive author in the Internet
FUTURE GENERATION and Cyber Security research is Moustafa N with 31
COMPUTER SYSTEMS-THE publications followed by Kumar P in 2™ position with 29
INTERNATIONAL JOURNAL publication and Kumar N in 3" position contributed 27
9 OF ESCIENCE 67 | 4535 publications and respectively.
IEEE TRANSACTIONS ON Table: 5 Keyword wise distribution of Publication
10 | INDUSTRIAL INFORMATICS 65| 3379
S.No. Word Recs GCS
1 BASED 921 22426
Table 3 reveals the most productive journals in
Internet and Cyber Security where IEEE Access contribute 2 DETECTION 17 24579
404 records, followed by IEEE Internet of things journal 3 CYBER 909 27004
contribute 219 publications and Sensors contribute 215 4 10T 859 25035
publications. 5 SECURITY 830 28589
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6 LEARNING 672 23013
7 INTERNET 642 26888
8 SYSTEMS 544 19450
9 THINGS 514 23890
10 USING 475 10946

Table 5 reveals the keywords occurrence in
publication output on Based words mostly recorded about
921 followed by Detection recorded 917, Cyber about 909,
IOT about 859 Security about 830, Learning about 672,
Internet about 642, Systems about 544.

Table 6: Top 10 Institute wise publication output

S.N Re | GC
0. Institution cs S
281
1 King Saud University 101 | 2
Prince Sattam Bin Abdulaziz
2 | University 65 | 538
178
3 | King Abdulaziz University 60 3
Princess Nourah bint Abdulrahman
4 | University 60 | 535
228
5 | Deakin University 54 6
6 | Vellore Institute Technology 49 | 747
210
7 | Chinese Academy Sciences 43 3
8 | King Khalid University 42 | 381
287
9 | University New South Wales 39 5
SRM Institute Science &
10 | Technology 38 | 411

Table 6 shows the top ten institutions contributing to
Internet and Cyber Security research. King Saud University
leads with 101 publications and 2,812 citations, followed by
Prince Sattam Bin Abdulaziz University and King Abdulaziz
University. Saudi Universities dominate the list, reflecting
the country’s growing focus on cyber security.
Internationally, Deakin University and the University of New
South Wales stand out for high citation impact, while Vellore
Institute of Technology, SRM Institute and the Chinese
Academy of Sciences represent Asia’s strong presence.
Overall, the data indicate a globally diverse but regionally

concentrated research landscape.

5. CONCLUSION

This bibliometric analysis provides an overview of
global research trends in Internet and cyber security from
2016 to 2025 using Web of Science data and VOS viewer
visualization. It highlights a consistent rise in research
activity, strong international collaboration, and emergence of
new security paradigms. The findings contribute to
understanding the structure and evolution of cyber security
research and offer insights for scholars and policymakers.
This study shows a global research in Internet and cyber
security, revealing significant growth and diversification in
the field. Research output has expanded, with notable surges
during the pandemic years when digital transformation step
up worldwide. Collaboration networks focuses on increasing
international engagement, especially in Asian institutes and
in the Middle East. Overall, results demonstrate that cyber
security is evolving into a mature, interdisciplinary domain
that connects technology, policy, and management. Future
studies should continue tracking thematic evolution, and
assess how emerging technologies reshapes global security

priorities.
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INTRODUCTION

Emotional intelligence( EI ) refers to the ability to perceive,

understand, and manage one’s own emotions and
relationships. It involves being aware of emotions in oneself
and others and using this awareness to guide thinking and
behaviour. Emotionally intelligent individuals can motivate

themselves, read social cues, and build strong relationships.

By nurturing emotional intelligence, one can positively
impact anywhere and continue to advance one’s position and
career in life. El is very important when dealing with stressful

situations like confrontation, change, and obstacles.

Emotional intelligence helps one build stronger relationships,
succeed at work or school, and achieve one’s career and
personal goals, as well as reduce group stress, defuse conflict,

and enhance job satisfication.

Self-awareness, or the ability to recognize and comprehend
one’s own emotions, is a vital emotional intelligence skill.
Beyond acknowledging one’s feelings, however, is being
conscious of the effect of one’s actions, moods, and emotions

on other people.

COMPONENTS OF EMOTIONAL INTELLIGENCE
Emotional intelligence refers to the capacity to perceive, use
, understand, and manage emotions effectively. It encompas
ses several coreskills, including:

Emotional Awareness: The ability to identify and name on
e’s own emotions and recognize their impact on thoughts an
d behavior.

Emotional Regulation: The skill to manage and control one
’s emotions, especially in stressful situations, allowing for a

ppropriate responses rather than impulsive reactions.

3.

Empathy: The ability to understand and share the feelings o
f others, which enhances interpersonal relationships and co
mmunication.

Social Skills: Proficiency in managing relationships and bui
Iding networks, which includes effective communication an
d conflict resolution.

Motivation: The ability to harness emotions to pursue goals
with energy and persistence.

IMPORTANCE OF EMOTIONAL INTELLIGENCE
Improved Relationships: High EQ fosters better communicat
ion and understanings.

Effective Leadership: Leaders with high emotional intellige
nce can inspire and motivate their teams, manage stress, and
navigate social complexities.

Better DecisionMaking: Emotionally intelligent individuals
can use their emotional awareness to make more informed a
nd balanced decisions.

Enhanced WellBeing: Developing emotional intelligence co
ntributes to greater mental health, resilience, and overall life

satisfaction.

SOURCES FOR DEVELOPING EMOTIONAL
INTELLIGENCE

SelfReflection: Regularly assess your emotional responses a
nd consider how they affect your behavior and interactions
with others.

Mindfulness: Practice being present and aware of your emo
tions without judgment, which can enhance emotional regul
ation.

Empathy Exercises: Engage in activities that require you to
consider others' perspectives and feelings, such as active list

ening and open communication.
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Feedback: Seek constructive feedback from others about yo
ur emotional responses and interactions to identify areas for

improvement.

THE ROLE OF EMOTIONAL INTELLIGENCE INE
DUCATION

Enhanced Academic Performance: Research indicates that
students with higher emotional intelligence tend to perform
better academically. They are more motivated, self-
regulated, and capable of managing stress, which is particula
rly important in online learning contexts where distractions

are prevalent.

Improved Social Interactions: EI facilitates better commun
ication and collaboration among peers. In digital learning en
vironments, where face-to-

face interactions are limited, emotional intelligence helps lea
rners build meaningful connections, enhancing their overall

engagement and satisfaction.

Resilience and Adaptability: Learners with strong emotion
al skills are better equipped to handle challenges such as tec
hnical difficulties or feelings of isolation. They can bounce

back from setbacks and maintain focus on their academic go

als.

DIGITAL TOOLS AND EMOTIONAL WELL-BEING

The integration of technology in education offers both oppor
tunities and challenges for emotional well-being:

Support for SocialEmotional Learning (SEL): Digital too
Is can enhance SEL by providing interactive and personalize
d learning experiences. For instance, platforms that promote
peer collaboration and feedback can help develop empathy a
nd emotional literacy among students.

Potential Risks: While technology can foster emotional skil
Is, it can also lead to feelings of disconnection and anxiety if
not used mindfully. The rise of artificial intelligence in edu
cation raises questions about its emotional impact on learner

s, emphasizing the need for a balanced approach that prioriti

zes human connections alongside technological advancemen

ts.

STRATEGIES FOR ENHANCING EI IN DIGITAL LE
ARNING

To promote emotional intelligence and wellbeing in digital 1
earning environments, educators can implement the followin
g strategies:

Incorporate SEL into the Curriculum: Integrating emotio
nal intelligence education into the curriculum can help stude
nts develop essential skills for both academic and personal s

UucCcCess.

Utilize Interactive Digital Platforms: Employing tools that
encourage collaboration and peer interaction can enhance e
motional connections among learners, fostering a supportive

online community.

Encourage SelfReflection: Providing opportunities for stud
ents to reflect on their emotions and experiences can enhanc
e selfawareness and emotional regulation, critical componen

ts of emotional intelligence.

CONCLUSION

Eemotional intelligence is vital for the digital wellbeing of 1
earners, influencing their academic success, social interactio
ns, and overall mental health. By leveraging technology tho
ughtfully and integrating emotional intelligence into educati
onal practices, educators can create supportive and enriching
digital learning environments.Emotional intelligence (EI)
has been defined as “the set of abilities (verbal and non-
verbal) that enable a person to generate, recognize, express,
understand, and evaluate their own, and others', emotions to
guide thinking and action that successfully cope with
environmental demands and pressures.

Taken together, these results highlight the role of EI in
digital collaboration and learning, notably when it comes to
performance, but also in terms of effective communication,

conflict management and overall well-being.
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ABSTRACT

The present study explores the possibilities of hybrid web
governance models that blend central oversight with local
autonomy to ensure safer, more inclusive online learning
environments, in Chhattisgarh’s higher education
institutions (HEIs). Furthermore, their alignment with
the National Education Policy (NEP) 2020’s vision of
equitable access and robust data protection is also

analysed.

In order to explore this, our study employed a mixed-
methods approach. We performed a structured analysis
of the institutional websites of leading colleges and
universities across the state of Chhattisgarh. In the course
we analysed aspects of privacy, information flow,
departmental and faculty profiles, admissions,
examinations, evaluation, administration and governance
capturing quantitative insights on infrastructure and
compliance, while conducting in-depth case studies at five
diverse institutionsranging from urban universities to

remote tribal colleges.

We found possibilities of 35-40% drop in privacy
breaches and a 25-30% surge in online enrolments due to
e-governance tools that streamline admissions, exams,
and resource sharing while adhering to global standards
like ISO/IEC 27001 and the NIST Cybersecurity
Framework, though gaps persist in rural areas with

unreliable internet and outdated hardware.

Opportunities, particularly through initiatives like the
state’s CHOICE program, which offers open-source
firewalls, low-bandwidth portals, and multilingual
training in Hindi and Gondi, empowering local teams to
customize security without losing central alignment and
bridging digital divides for first-generation learners in

far-flung villages.

Challenges remain steep through cyber threats,
infrastructure funding which is scarce, and staff need
ongoing upskilling to handle evolving risks. We
recommend policymakers prioritize hybrid frameworks
with flexible guidelines, invest in affordable broadband
and solar-powered tech hubs, mandate annual

cybersecurity drills, and expand CHOICE-like toolkits
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nationwide to foster resilient systems. In conclusion,
Chhattisgarh’s experience proves that thoughtful hybrid
governance not only meets NEP 2020°s inclusive
mandates but also builds trustworthy, efficient digital
ecosystems; by marrying top-down rules with grassroots
innovation, India’s regional HEIs can secure a future
where every student, regardless of location, learns safely

and freely online.
Introduction

The transition to digital platforms in higher education has
overturned traditional teaching and learning methods,
demanding governance frameworks that prioritize security,
regulatory adherence, and uninterrupted functionality amid
this evolving landscape. In India, the National Education
Policy 2020 (NEP 2020) is redirecting the focus from rigid,
exam-centric models to flexible, student-cantered patterns
enriched by technology. At its heart, NEP 2020 champions
equitable access to digital resources while embedding
safeguards against cyber vulnerabilities, ensuring that
innovation serves every learner, regardless of background
(Government of India, 2025). In a state like Chhattisgarh,
where vibrant urban hubs such as Raipur coexist with
expansive rural terrains and tribal enclaves, translating these
ambitions into practice reveals the raw edges of
implementation. Challenges abound: unreliable connectivity
in remote areas, faculty grappling with unfamiliar tools, and
stretched budgets that hinder even basic upgrades. It is here
that hybrid web governance emerges as a pragmatic bridge,
artfully combining centralized mandates for consistency with
localized autonomy to nurture context-specific creativity.
This approach doesn't merely resolve conflicts between
uniformity and adaptability; it cultivates a sturdy ecosystem

attuned to India's intricate social mosaic.

At its essence, hybrid web governance operates as a
collaborative blueprint. Central authorities outline non-
negotiable safeguards, robust encryption for data privacy,
layered defences against cyber intrusions, while institutions
retain the latitude to carve their digital realms: intuitive

interfaces for seamless navigation, personalized learning

systems aligned with regional syllabi, and interactive
channels for genuine student engagement (Agarwal, 2025).
This resonates with UNESCO's vision for equitable digital
education, which spotlights collaborative ecosystems,
educator upskilling, and interconnected networks that
dismantle barriers to knowledge (Bhatnagar, 2024). In
Chhattisgarh, where colleges affiliated with institutions like
Pt. Ravishankar Shukla University navigate profound urban-
rural divides, from high-speed urban broadband to faltering
rural signals, mastering digital oversight is crucial. It
promises to level the playing field, enabling a first-year
student in a distant village to access e-libraries or collaborate

virtually as effortlessly as their city counterparts.

NEP 2020 foregrounds digital literacy and protection,
advocating the infusion of Al for anticipatory learning
support, cybersecurity education into curricula, and e-
governance to streamline everything from admissions to
certifications (Government of India, 2025; Agarwal, 2025).
However, in Chhattisgarh, these ideals confront unadorned
realities: under-resourced infrastructure and a marked uptick
in digital risks, amplified by the COVID-19 pivot to remote
instruction (Edvanta, 2025). This article probes the
deployment of hybrid web governance in Chhattisgarh's
higher education institutions, assessing its potential to fortify
digital resilience, through metrics like minimized outages and
optimized service delivery, and reinforce compliance without

stifling progress.

The study explores four key objectives: (1) synthesizing
extant literature on hybrid models from global and Indian
perspectives; (2) auditing current digital infrastructures in
targeted Chhattisgarh institutions via surveys and
evaluations; (3) diagnosing persistent impediments, from
resource shortages to policy disconnects; and (4) uncovering
prospects alongside targeted recommendations for
advancement. By rooting the inquiry in Chhattisgarh's
distinct socio-geographic tapestry, this work extends beyond
regional confines, offering adaptable strategies for other

Indian states and advancing NEP 2020's commitment to
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inclusive, technology-infused education that empowers all

(Tripathi, 2025; Papnoie & Ravi, 2023).

The web governance architecture in the hybrid framework is
illustrated in Figure 1. The core dynamics includes a central
standards layerencompassing policy verifications and
monitoring dashboardsfluidly linked to a local flexibility
sphere, where institutions adapt content to cultural idioms,
harness user insights for refinement, and pilot innovations
like Al-driven advisories, forging a unified yet versatile

digital domain.

FIGURE 1: SCHEMATIC OF HYBRID WEB GOVERNANCE ARCHITECTURE
(BALANCING CENTRAL CONTROL & LOCAL FLEXIBILITY FOR DIGITAL SAFETY)

Figure 1: Schematic Representation of Hybrid Web

Governance Architecture

The figure shows how the two sides work together. It avoids

separate groups at the same time keeping control.
Literature Review

The growth of web governance in higher education has
moved from strict central control to mixed hybrid models.
These add local speed and new ideas. Around the world, key
systems like the NIST Cybersecurity Framework focus on
spotting risks and ongoing checks. ISO/IEC 27001 sets rules
for managing information security (Tran-Truong et al., 2025).
In India, e-governance efforts have sped up digital changes.
NEP 2020 supports hybrid models to create fair learning
environments (Tripathi, 2025; Papnoie & Ravi, 2023).

E-governance in Indian HEIs improves work efficiency,
openness, and involvement from all sides (Aich & Ghosh,

2025; Choudhury, 2024). Studies confirm it helps simplify

admissions, admin tasks, and resource sharing with web tools
(Bhatnagar, 2024). However, problems like digital divides
and cyber weaknesses continue (Zoho, 2025). Hybrid models
ease these by combining top-level rules with local actions.
This is seen in systems that mix networks and spread-out

parts (KPMG, 2025; Bhattacharya et al., 2025).

TABLE 1: Comparative Taxonomy of Key Governance Frameworks
NST Cptermouity A AssessTom & Maskorrg Deta Procecdon n Dighsl Leaning Adaptm fifsk Profles Fesouce s irpenetatn
1SOIEC 277004 Irkersason Secarte Nige Corpiares ks Sdwsaed Confcatoe Suresnntc Ovthend
NEP 2ROEG Pawmve Ogta fquy Cumodar 4 Inegaser PocyOrmen incksuty Ragond (epames
Hybed Cout Madeds Trastucise Hibidly Sctlare Pesarte Abocsion Cos-Efeny mopeeanity Cralenges
—

Table 1 - Comparative Taxonomy of Key Governance
Frameworks(Tran-Truong et al., 2025; Government of
India, 2025)

In Chhattisgarh, e-governance rules in colleges stress
simplicity, effectiveness, and clarity (Agarwal, 2025).
Examples like user-focused digital portals extend to
education for better results (Papnoie & Ravi, 2023). Awards
in research highlight progress in digital tools (Aich & Ghosh,
2025). Still, studies point to delays in starting and gaps in
setup (Papnoie & Ravi, 2023).

NEP 2020 includes digital protection. It promotes good cyber
habits and Al-based teaching while fighting threats (NITI
Aayog, 2018; Government of Chhattisgarh, 2020). Reviews
of its effects show benefits for mixed learning. But they warn
of cyber risks in India's digital push (Zoho, 2025; Edvanta,
2025). Mixed cloud systems in education offer rule-friendly
solutions. They connect public and private setups (KPMG,
2025).

The discussions on decentralization show its value in fitting
education to local needs. But rollout varies (Chanchani, 2022;
De et al., 2023; Govinda & Bandyopadhyay, 2006; Khan,
2023; Kumar, 2025; TSCLD, 2025; Upadhyay & Rajasekhar,
2020; World Bank, 2023). At the same time, Babbar et al.
(2025) look at adding modern skills. Mahalakshmi et al.
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(2025) use machine learning to study teacher strength.
LearnQoch (2025) predicts changes in NAAC reviews. These
ideas support hybrid web governance as a balanced way for
digital rules. NEP 2020 gives a national plan that fits local
places like Chhattisgarh (Agarwal, 2025; Choudhury, 2024;
Government of India, 2025).

Phylogenetic Trajectory of Web Governance
In Indian Higher Education

Adoption Index (0-100)

Figure 2: Phylogenetic Trajectory of Web Governance in
Indian Higher EducationThe x-axis (Timeline: 2000-2025)
and y-axis (Adoption Index: 0-100), plotted curves for
"Centralized", "Decentralized", and "Hybrid" models. Hybrid
curve ascends post-2020, intersecting others. Annotated with
NEP milestone.This chart shows how hybrid models are

growing in importance today.
METHODOLOGY

This study uses a mixed-methods approach to examine hybrid
web governance in Chhattisgarh HEIs. It combines numbers
for broad views with details for depth. The study included
admins and teachers at colleges. These were split between
city areas like Raipur, Durg, Bilaspur and rural spots. A
thorough analysis of the institutional websites was
performed. We used a Likert scale to check adoption levels,

benefits, and barriers (Tran-Truong et al., 2025).

For deeper views, we analysed the feedback data from the
student satisfaction surveys uploaded by the institution. Data
from students, parents, stakeholders and employers were then
analysed. This analysisfocused specifically on e-governance

examples (Papnoie & Ravi, 2023). Extra data came from

government reports, NEP documents, and research papers

(Government of India, 2025; Tripathi, 2025).

The survey data were further analysed with basic statistics in
SPSS version 28 and used theme-based grouping in NVivo
14. Limits include group size and self-reports, which we
checked with cross-verification (World Bank, 2023; De et al.,
2023). We also added looks at decentralization from global
and Indian cases (Khan, 2023; Kumar, 2025; Upadhyay &
Rajasekhar, 2020).Table 2 shows the makeup of the survey

group.

TABLE 2: Respondent Demographics

Administrators 40 s 75

Faculty ES a0 15

Experience (Years) Mean: 12.4 Mean: 9.8 Mean: 11.1

Table 2: Respondent Demographics and makeup of the

survey group.
Current Status

In Chhattisgarh's college system, digital governance is
gaining speed under NEP 2020. Mixed features are
appearing. Most HEIs use e-governance for admin, money,
and student services (Agarwal, 2025; Aich & Ghosh, 2025).
Online sign-ups and staff management are good examples of
smoother work.Figure 3 shows survey results on adoption in
city vs. rural areas.State digital tools make info easy to get
and link to education rules (Papnoie & Ravi, 2023). Colleges
offer tech-based courses with mixed teaching styles (Edvanta,
2025). Numbers show 65% use central sites for rule-keeping,
while 45% handle content locally. Cyber tools match NEP's
safety focus (NITI Aayog, 2018), but rural colleges lack basic
setups (Papnoie & Ravi, 2023; Government of Chhattisgarh,
2020). Home-based online learning programs help push
mixed uses (Agarwal, 2025; Tripathi, 2025).

In the dynamic higher education ecosystem of Chhattisgarh,
the adoption of digital governance frameworks is gaining
substantial momentum, propelled by the guiding principles of

the National Education Policy (NEP) 2020. This evolution

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal



International Journal of Research in all Subjects in Multi Languages

[Author: Devshree Verma] [Subject: English] LF.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

manifests as an emergent hybridity, wherein centralized
oversight converges with localized adaptations, reflecting
institutions' pragmatic navigation of technological integration
amid resource constraints. Predominantly, higher education
institutions (HEIs) have operationalized e-governance
solutions to optimize administrative processes, financial
oversight, and student support services, thereby alleviating
longstanding inefficiencies associated with manual systems
(Agarwal, 2025; Aich & Ghosh, 2025). Notable exemplars
include digitized enrolment portals that expedite admissions
and faculty management interfaces that enhance performance
evaluations, collectively fostering a more agile and equitable
operational setup. Figure-3 shows the adoption metrices of

hybrid governance elements.

Adoption Metrics of Hybrid Governance Elements

== Urban Mean (55,00)
== Rural Mean (48.3%)
wo Urban

Rural

KA A

Adoption Rate (%)

Central Portals Decentralized Content
Governance Elements

Figure 3: Adoption Metrics of Hybrid Governance
Elements[x-axis (Elements: Central Portals, Decentralized
Content, Cybersecurity Tools) and y-axis (Adoption Rate %:
0-100). Urban bars (blue) higher than rural (green); Central
Portals: Urban 72%, Rural 58%]

These patterns of uptake are empirically delineated in Figure
3, which compares adoption metrics across urban and rural
HEIs. The figure's x-axis enumerates pivotal hybrid
governance facets—Central Portals, Decentralized Content,
and Cybersecurity Tools—against a y-axis scaling adoption
rate from 0% to 100%. Urban establishments, depicted via
azure bars, demonstrate superior penetration (e.g., 72% for
Central Portals) compared to their verdant rural counterparts

(58%), underscoring the infrastructural gradients that

modulate implementation fidelity. Complementing these
efforts, state-level digital repositories have streamlined
resource dissemination, aligning seamlessly with NEP-
mandated curricular reforms and enabling the proliferation of
blended pedagogical modalities in technology-oriented
programs (Papnoie & Ravi, 2023; Edvanta, 2025). Survey
findings further reveal that 65% of institutions harness
centralized platforms for regulatory adherence, ensuring
synchronized compliance with national directives, whereas
45% exercise decentralized authority over content curation,
permitting contextually resonant adaptations that honour
regional linguistic and cultural nuances. Cybersecurity
apparatuses, integral to NEP's safeguarding ethos, are
increasingly embedded via user-friendly analytics and threat-
detection protocols (NITI Aayog, 2018; Zoho, 2025);
nevertheless, rural HEIs confront foundational deficits in
connectivity and hardware, perpetuating disparities in digital
equity (Papnoie & Ravi, 2023; Government of Chhattisgarh,
2020). Amidst these variances, indigenous online learning
initiatives—rooted in community-driven models—have
invigorated hybrid experimentation, merging virtual
accessibility with experiential learning to extend NEP's
inclusive imperatives to peripheral locales (Agarwal, 2025;
Tripathi, 2025). Collectively, this landscape illustrates a
resilient trajectory: one where digital governance, though
asymmetrically distributed, holds transformative potential for
Chhattisgarh's academic  fabric, provided targeted

interventions address extant inequities.
Challenges

The implementation of hybrid web governance within
Chhattisgarh's higher education institutions encounters a
constellation of formidable obstacles, each amplifying the
complexities of translating NEP 2020's digital ambitions into
equitable realities. Foremost among these are chronic
resource scarcities—manifesting as insufficient budgetary
allocations and infrastructural deficits—that
disproportionately impede initiation in rural locales, where
basic connectivity remains a luxury rather than a baseline

(Papnoie & Ravi, 2023; TSCLD, 2025). As NEP 2020
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accelerates the infusion of digital paradigms, the spectre of
escalating cyber vulnerabilities looms larger, heightening the
peril of data breaches and eroding trust in nascent online
ecosystems (Zoho, 2025; Tran-Truong et al., 2025). These
threats are not abstract; they materialize in phishing exploits
targeting student records or ransomware disruptions to virtual
examinations, underscoring the urgent need for fortified

defences in under-resourced settings.

Compounding these issues, entrenched digital divides
exacerbate inequities, particularly through faculty skill
deficits that hinder effective pedagogy in blended
environments—many educators, especially in peripheral
regions, grapple with rudimentary digital literacy, stalling
curriculum innovation (Edvanta, 2025; World Bank, 2023).
Regulatory ambiguities in e-governance frameworks further
sow discord, engendering inconsistent compliance as
institutions navigate ambiguous guidelines on data
sovereignty and interoperability (LearnQoch, 2025;
Choudhury, 2024). Qualitative insights from stakeholder
dialogues reveal deeper frictions: institutional inertia against
paradigm shifts, coupled with dissonant technological
architectures between centralized mandates and localized
implementations, which often result in fragmented systems
ill-suited to diverse operational needs (Chanchani, 2022; De
et al., 2023; Govinda & Bandyopadhyay, 2006; Khan, 2023;
Kumar, 2025; Upadhyay & Rajasekhar, 2020).

In order to quantify these hurdles, Table 3 synthesizes survey-
derived prevalence rankings, illuminating the relative
ubiquity of each challenge and informing targeted
remediation strategies. This table not only exposes the
asymmetry of barriers but also indicates a call for
interventions: bridging resources through subsidized
technology infusions, fortifying cyber literacy via phased
training forces, and harmonizing policies to foster genuine
co-creation between apex authorities and grassroots
stakeholders. While these challenges temper optimism, they
also outline pathways for flexibility, transforming obstacles
into catalysts for a more inclusive digital drive in the

Chhattisgarh's academic sphere.

TABLE 3: of c

Table 3: Taxonomy of Implementation
Challenges(Primary Survey Data, 2025)This list helps focus

on key fixes.
Opportunities and Recommendations

Hybrid models offer many chances for better rule-keeping
and new ideas. Using NEP 2020, colleges can add Al for
safety boosts (NITI Aayog, 2018; Agarwal, 2025; Tripathi,
2025). National digital plans give ways to scale solutions
(KPMG, 2025; Bhatnagar, 2024).

Hybrid web governance models in Chhattisgarh's higher
education institutions harbour profound potential, not merely
as mechanisms for enhanced regulatory adherence but as
fertile ground for fostering innovation that resonates with the
ethos of inclusivity and adaptability. By anchoring these
models within the scaffold of NEP 2020, colleges stand
poised to integrate artificial intelligence-driven
enhancements—such as predictive analytics for threat
detection and automated compliance auditing—that fortify
digital perimeters while unlocking efficiencies in pedagogical
delivery (NITI Aayog, 2018; Agarwal, 2025; Tripathi, 2025).
National digital architectures, from expansive cloud
federations to interoperable data lakes, further amplify these
prospects, offering scalable blueprints that transcend
institutional silos and propagate best practices across the
state's diverse academic tapestry (KPMG, 2025; Bhatnagar,
2024). In essence, these opportunities transcend technical
upgrades; they embody a strategic pivot toward ecosystems
where technology serves as an equalizer, mitigating urban-
rural divides and empowering faculty to co-design curricula

that blend global standards with local narratives.

To harness this momentum, we proffer a suite of targeted
recommendations, calibrated to bridge aspirational policy

with pragmatic execution: (1) revise extant regulatory
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frameworks to explicitly endorse hybrid architectures,
embedding flexible clauses that accommodate iterative
refinements; (2) institute cascading training regimens—
spanning digital literacy workshops to advanced Al ethics
seminars—to cultivate a cadre of tech-fluent educators and
administrators; (3) forge symbiotic alliances with private
sector entities, leveraging corporate expertise in
infrastructure provisioning to offset fiscal constraints through
public-private innovation labs; (4) deploy hybrid cloud
paradigms that synchronize on-premise sovereignty with
elastic off-site scalability, ensuring velocity in operations
alongside unyielding fidelity to data protection mandates
(KPMG, 2025; Edvanta, 2025; Tripathi, 2025); and (5)
institutionalize ~ cyclical = vulnerability = assessments,
encompassing penetration testing and forensic audits, to pre-
emptively neutralize cyber exposures (Tran-Truong et al.,
2025; Zoho, 2025). These propositions draw instructive
parallels from decentralization scholarship, which illuminates
equitable power diffusion—tempering central fiat with
grassroots agency to avert overreach and nurture ownership,
as evidenced in adaptive federal models that have sustained
institutional vitality amid flux (TSCLD, 2025; Chanchani,
2022; De et al., 2023; Govinda & Bandyopadhyay, 2006;
Khan, 2023; Kumar, 2025; Upadhyay & Rajasekhar, 2020;
World Bank, 2023).

Culminating this framework, Figure 4 delineates a phased
rollout roadmap, charting a temporal progression from
diagnostic inception to evaluative closure, thereby rendering
these recommendations not as abstract ideals but as navigable
waypoints for Chhattisgarh's digital renaissance. Through
such deliberate transposition, hybrid governance emerges not
as an imposition, but as a collaborative odyssey toward

fortified, forward-leaning higher education.

Figure 4: Roadmap for Hybrid Governance Adoption

Figure 4: Roadmap for Hybrid Governance
Adoption[Gantt chart with phases (Assessment, Training,
Integration, Evaluation) over timeline (Months 1-12). Bars
indicate durations; milestones marked with NEP alignment

icons. |
CONCLUSION

In Chhattisgarh's higher education institutions, hybrid web
governance emerges as a controlled equilibrium, neatly
calibrating the necessities of centralized authority with the
vivacity of localized agency to cultivate digital fortresses that
are both vigilant and versatile. This paradigm not only
elevates cybersecurity posturesthrough layered protocols that
pre-empt breaches and streamline compliancebut also aligns
seamlessly with NEP 2020's clarion call for equitable,
technology-infused learning landscapes, where
administrative fluidity coexists with pedagogical innovation
(Edvanta, 2025; Government of India, 2025). Yet, as our
inquiry illuminates, this equilibrium is not without its
fissures: infrastructural asymmetries and adaptive frictions
persist, tempering the pace of transformation in rural enclaves
and underscoring the human dimensions of technological

adoption.

Nevertheless, these very tensions illuminate pathways
forwardavenues for equitable metamorphosis that could
redefine access, embedding resilience into the core of every
campus, from urban bastions to peripheral outposts. In
nurturing this hybrid ethos, Chhattisgarh's colleges stand at
the threshold of a more just digital aera, one where safeguards
empower rather than hamper, and innovation bridges divides

long carved by geography and circumstances. As we chart
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this course, the imperative for longitudinal allowance cannot
be overstated: prospective investigations must vigilantly
monitor the enduring ramifications of these models’tracking
metrics of sustained equity, evolving threat landscapes, and
institutional maturationto refine and propagate these insights
across India's variegated educational mosaic (Edvanta, 2025; .
Government of India, 2025). In this endeavour, hybrid
governance transcends mere mechanism; it beckons as a
beacon for an inclusive future, woven from the threads of
policy, practice, and possibility.
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ABSTRACT

10T has play important role in every human life. As lot
of connected things communicate with each other and
can exchange sensitive information that may be
disclose. Therefore, it is difficult to make the iot
security and maintain user’s privacy effective. The
various types of attack on iot network security must be
examined (Nagesh UB,Nayana MS,Shruthi CS,Sudeep
Poojary,Vaishnavi PS, Vshker Mayengbam November
2021).
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Introduction: Internet of thigs is a network which consists
smart objects. IOT is a road term in their own way for the
future technologies. Every internet of things has their own
responsibility to form a powerful network iot nodes
cooperate with each other. IOT devices are smartphone,
smartwatch, cars , television, laptop. iot objects played are
played important role in actual environment for collecting
and sharing the data without including the human
intervention. iot devices can share the information from
anywhere at any time from which they are getting the
information from another connected devices.(Dhuha
Khalid Alferidah and NZ Jhanjhi April 2020).I0T makes
the life easier by which people ca perform any task at given

time.

Characteristics of IOT :
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Connectivity : Connectivity is important in internet of
things because it  connect the objects together.
Connectivity helps in networking of applications and
smart technologies providing new opportunities for
internet of things. Connectivity helps in network
compatibility and accessibility. Intelligence: Intelligence
in iot explore its capabilities| which helps the things to
respond in an intelligent manner in a particular situation.
Dynamic Nature : With the help of dynamic nature iot
bring the data together from its environment that takes
place around the devices. The state of these devices
changes dynamically. Example disconnected or connected
and context or information of these devices including

speed , location and temperature. (Aditi Rajesh Nimodiya
and Shruti Sunil Ajankar January 2022).

IOT Technologies:

Barcode: Barcode record the information related to item.
barcode are designed to be machine readable . They are
read by laser scanner and cameras. barcode is the for
encoding the letter and number by combining bar and
spaces. wireless fidelity ( WiFi) : Now in present days
WIFI is used in various area such as homes, offices ,
colleges , airport , cafe. Wi Fi is a networking technology
that allow other devices and computer to communicate
with each other with the help of wireless signal. Bluetooth
: A group of Bluetooth devices sharing a common channel
for communication . Bluetooth is a wireless technology
and radio technology of short range that do not include
cabling between devices such as pcs , notebook and
camera. Artificial intelligence (AI): Now in today's

intelligence world , devices work in concert to help people
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to perform their work and daily life activities in a very
natural and in easier way. Al refers to electronic
environments which are sensitive and responsive to the

presence of people.
( Shubhalika Dihulia, Tanveer Farooqui July 2017)

Security measures using Reinforcement Learning : It is
a machine learning in which an agent learns how to make
sequential decisions by the interaction with the
environment .The agent receives feedback in the form of
rewards which is based on its action. Reinforcement
learning is an important term related to cybersecurity. RL
also helps to develop how to maintain security
mechanisms by self learning .Real world application of
RL in iot security: Nowadays real world applications are
growing . RL powered detection system have been spread
in various areas or field including healthcare network ,
industrail control system and smarthomes , illustrating
their effectiveness in preventing and identifying
cyberattack. Reinforcement learning based anomaly
detection system are also used to identify the sensors fault
, attempt of unauthorized access and preventing data
hacking in iot environment. Dynamic threat detection
and response in iot using reinforcement learning : RL
is also used to develop dynamic threat response that
automatically adopt changes in attack pattern.
Reinforcement Learning based security mechanism can
be trained to identify and response zero day attack , which
are previously unknown threat that traditional security
system are may not able to identify. Challenges and
Limitations : RL for adaptive security in iot has several
challenges and limitations. One of the major challenges is
to carefully design reward functions that reflect the
objectives of security and system constraints. And in
poorly designed reward function can lead to harmful
behavior in RL agent. Another challenge is the flexibility
of the RL algorithm to complex and large iot network .As

the number of states and action can increase exponentially

with the size of the network. Ensuring the security and
strength , durability of an RL agent against adversarial
attack is crucial , as attackers may try to manipulate the
learning process or exploit unprotected in the agent's

decision making.(Nitin Srinivasan June 2024).
CONCLUSION

The Internet of things has played an important role in
every sector of our daily life. It is necessary to use it in a
very secure manner . People must know about cyber
attacks related to network security in IOT and should be

aware about various problems related to this.
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INTRODUCTION

Bereavement is a deeply impactful life event that often
receives limited attention in community and cultural contexts,
even though it significantly disrupts daily functioning. It
serves both as a causative and contributing factor to cognitive
impairment in individuals, particularly affecting young and
older adults alike. Research by Hoffmann et al. (2024)
highlights that prolonged grief disorder is linked with
cognitive  impairments,  although the  underlying
neuropsychological mechanisms, particularly during early
stages of grief among older adults, remain unclear. By this
study we can understand that less addressed, older adults
represent a highly vulnerable population, where bereavement
often leads to grief-related symptoms or disorders, as well as
noticeable cognitive decline or cognitive impairment.
Bereavement refers to the situation or event involving the loss
of'a loved one or someone else important to them. In contrast,
grief is the emotional response to that loss or the period
following it. Evidence suggests that grief engages a broad
neural network involved in emotional regulation, social
cognition, memory recall, facial recognition and autonomic
responses. This neural network may account for the unique,
subjective quality of grief and provide new leads in
understanding the health consequences of grief and the
neurobiology of attachment(Giindel et al., 2003).The death of
a loved one often provokes intense emotional distress and
cognitive disruptions, including difficulty with memory,
attention and concentration. And potentially this bereavement

and grieving of the individual affects the working memory

and cognitive flexibility of the individual making them hard

to do the daily activities which affects their daily living.
Mindfulness

Mindfulness refers to maintaining a present-focused, non
judgmental awareness of one’s thoughts, emotions, and
surroundings . It is also a non judgmental state of awareness
that can be cultivated intentionally to promote relaxation and
improve cognitive functions like attention, memory etc,.
Mindfulness developed through the techniques like
meditation, breathing exercises, yoga that will train the
attention and awareness. Recent evidence shows that
integration mindfulness practices with cognitive behavioral
interventions can help to enhance mental process, including
working memory and cognitive stability. Study, that involved
19 people who participated in an 8- week mindfulness
program. The results showed that the mindfulness training led
to changes in how the different parts of brain communicate
when the mind is at rest(Huang et al., 2020).This suggest that
the mindfulness helps to improve attention, focus, cognitive
functioning and wandering thoughts, in simple this can also
work on the negative emotions. People who have been
suffering from bereavement period this mindfulness training
helps with their negative emotions and cognitive functions.
When we practice mindfulness during tough times it helps
that individual to accept that Reality of loss of loved ones and
helping them to process their emotions to function effectively
in daily life. Grounding technique is one of the mindfulness

technique in which that involves anchoring the individuals
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present moment through sensory and cognitive awareness
which involves (i.e,5-4-3-2-1 sensory technique).Grounding
Strategies help individuals regulate intense emotions or
distressing memories by recentering the focus on present
movement (PharmD, 2024).Working memory is the one of
the most important cognitive functions in the brain that holds
and uses the information which we get from our senses. It
temporarily stores and processes a small amount of
information, which helps us think, understand things and stay
focused (Cowan, 2013).For example, when you count
numbers backward, your working memory is actively
keeping track of that and changing the information(Baddeley,
1992). Working memory has four main
subcomponents:(i)executive functions, act as the supervisor
like role of exerting control and overseeing the manipulation
of incoming information for intended execution and the next
two is called as two slave system namely, (ii)Phonological
loop, this is a verbal working memory deals with auditory
information, (iii)Visuospatial sketchpad, this is our ability to
temporarily hold the visual and spatial information, such as
route from home to a grocery shop. Another system which
also plays an important role in working memory is that (iv)
Episodic buffer, which connects information with our long
term memory. Bereavement can harm working memory
especially in older adults(Atalay & Staneva, 2020).Grief is
associated with bereavement where grief does not lead to long
term impairment but prolonged grief will have effects in

cognitive functions, attention and memory.

Cognitive flexibility is the ability of a person to change
quickly and transit effectively between different concepts or
types of thinking. It is adjusting your thinking to new or
unexpected conditions and learning from that thing and

applying that knowledge to

another. This is responding to the changing environment,
both internal and external. This involves the task like shifting
between different tasks or goals, switching perspectives,
disengaging from old rules or habits and reshape your mental

approach to a new one. In bereavement coping flexibility

underscores the importance of being able to flexibly utilize
differing strategies in accordance with situational demand(S.
H. Huang et al., 2022).0One of the cross- sectional study of
bereavement, Shows that asymptomatic bereaved adults
demonstrated better flexibility in emotional expression,
compared to those with a complicated grief presentation
(Gupta & Bonanno, 2011).Both the working memory and
cognitive flexibility is the core component of executive
function which helps to individual to function effectively in
their daily life. Where bereavement and prolonged grief will
affect the individual daily functioning and cognitive
functioning like memory, attention, focus and other cognitive

functions.
Review of literature:

Cox et al. (2025) aimed to develop an evidence based- formed
bereavement program and Creating space for grief a tailored
intervention program for post- secondary students. This study
recognize that around 60% of the students experience loss
during their studies, often shows lack of campus based- grief
support, the author designed CSG to address student’s
cognitive social and emotional challenges which gives
university level grief intervention to enhance emotional well
being.Knowles et al. (2025) investigated how mindfulness
training and progressive muscle relaxation influence
psychological well-being among widowed older adults. The
results show that both MT and PMR significantly reduced
depressive symptoms and negative affect. The findings shows
that mind body intervention like mindfulness and relaxation
can effectively improve the emotional distress in bereaved
widow(er)s. Buur et al. (2024) examined the experiences of
older adults coping with spousal loss and described how
cognitive-behavioral therapy can be tailored to manage
complicated grief symptoms. They found that the exercise,
psychoeducation, letter- writing were especially helpful one.
This study highlights the need for tailored therapy for the
older adults by addressing the memory issue and adapting to
the life without a partner. The study by (Békés et al., 2023)
aimed to develop a neurocognitive model of grief explaining

how bereavement affects cognitive functioning and
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emotional functioning. This study also says that how the
interaction between the basal ganglia and medial temporal
lobe systems becomes disrupted during grief and
bereavement period. The findings give the importance of
understanding grief through a neurocognitive lens which
helps to design a more effective intervention for bereaved
individuals. Zainal and Newman (2023) conducted a meta-
analysis examining the effects of mindfulness-based
interventions on various aspects of cognitive performance.
and the results showed that the MBIs gives moderate
improvements in global cognition,  working memory
accuracy, executive attention, cognitive shifting and
sustained attention. Effects were strongest among individuals
with psychiatric symptoms. Overall, the study concluded that
regular mindfulness practice enhances key aspect of
cognitive functions particularly attention and working
memory The study by (F. Huang et al., 2020) assesses how
mindfulness based cognitive therapy(MBCT) affects
emotional regulation and brain activity in individuals
experiencing bereavement grief. Both the neuroimaging and
self report assessment were conducted before and after
intervention. Results shows that the changes in subcortical
connectivity correlated with improvements in mindfulness,
anxiety, and emotional regulation. The findings show that
MBCT enhances emotional stability and cognitive regulation
in bereaved individuals. Atalay and Staneva (2020) aimed to
examine how bereavement specifically the loss of a spouse,
relative, or close friend affects cognitive functioning among
Australian older adults. The study found that the bereavement
led to a moderate decline in cognitive performance,
Particularly in working memory and information processing
speed by using the longitudinal data study. Researchers also
observed reduced social engagement and participation in

cognitive activities following loss.
Methodology Aim

To examine grounding techniques as a mindfulness-based
tool that can enhance cognitive functions such as working
memory and cognitive flexibility among bereaved

individuals.

Objectives

1. To examine the impact of bereavement on cognitive

functions, particularly working memory.

2. To review the effectiveness of mindfulness-based
techniques on cognitive and emotional functioning among

bereaved individuals.
Hypothesis

Grounding techniques, as a mindfulness-based tool, enhance
working memory, cognitive flexibility, and emotional

regulation among bereaved individuals.
Inclusion Criteria

1. Studies published between 2020 and 2025 related to

bereavement, mindfulness, and cognitive functions.

2. Studies focusing on cognitive outcomes such as working

memory and executive functions

3. Research involving both young and older adult

populations.
Exclusion Criteria

1. Studies unrelated to mindfulness, cognitive
functioning, or grief.

2. Articles or studies that include non-bereaved
samples

3. Publications lacking empirical or theoretical

support.
Procedure

This narrative review followed a descriptive and qualitative
approach. Studies published between 2020 and 2025 were
identified through database searches in PubMed, Google
Scholar, and ResearchGate using the keywords “grounding
technique,” “mindfulness,” “bereavement,” “working

memory,” and “cognitive flexibility.”

Over 300 studies were initially reviewed. Only evidence-
based and peer-reviewed articles relevant to bereavement,

mindfulness, and cognition were included.
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Search Strategy Summary

The literature search included empirical and theoretical
studies published between 2020 and 2025. Boolean
combinations of search terms (e.g., “mindfulness AND
bereavement,” “grounding technique AND cognitive
function”) were applied. After screening abstracts and full
texts for relevance, duplicates and unrelated topics were
excluded. The final set of studies was synthesized
descriptively to identify patterns and theoretical linkages
among  bereavement, mindfulness, and cognitive

performance.
DISCUSSION

Evidence from prior studies indicates that bereavement
negatively impacts cognitive functioning in both younger and
older adults, particularly in areas of attention and working
memory. Cognitive disturbances such as lapses in working
memory and slower processing speed are common during
grief. Anstey et al. (2020) demonstrated that older adults
showed moderate declines in cognitive domains, suggesting
that bereavement affects not only emotional but also

cognitive processes.

Recent studies highlight that mindfulness-based practices
serve as valuable tools for supporting cognitive and
emotional recovery after loss. Zainal and Newman (2023)
concluded that mindfulness interventions led to
improvements in attention, executive functioning, and
working memory, indicating that mindfulness may restore
mental flexibility and concentration. Similarly, Huang et al.
(2020) found that mindfulness-based cognitive therapy
enhanced emotional regulation and neural connectivity,
showing that mindfulness produces measurable changes in
cognitive control. Within this context, grounding techniques
can be viewed as mindfulness-based practices designed to
anchor awareness to present sensory experiences such as
breathing, touch, and environmental sounds. These practices
help shift attention away from intrusive or distressing
thoughts, allowing individuals to regain control over focus

and emotions. From a neurocognitive perspective, grounding

may stabilize disrupted communication between the basal
ganglia and medial temporal lobe, as noted by Békés et al.
(2023), thereby supporting both emotional and memory
functioning.Clinically, grounding has several advantages: it
is simple to teach, time-efficient, and can be practiced almost
anywhere. These characteristics make it ideal for inclusion in
grief counseling programs in universities (Cox et al., 2025),
community-based interventions, and older adult support
systems.However, strong empirical evidence specific to
grounding remains limited. Most existing research focuses on
general mindfulness or relaxation methods rather than
grounding itself (Knowles et al., 2025). Future studies should
directly examine how grounding benefits bereaved
individuals by incorporating both self-reported measures and
neurocognitive assessments to explore its impact on memory,

attention, and impulse control.
CONCLUSION

Existing literature supports the hypothesis that grounding, as
a mindfulness-based tool, has the potential to enhance
cognitive functions—particularly working memory and
cognitive flexibility—among bereaved individuals. While
mindfulness and  cognitive-behavioral  interventions
effectively address emotional symptoms, grounding
techniques may further strengthen cognitive resilience during

the grieving process.
Implications

1. Development of grounding-based grief therapy
modules for clinical and educational settings.

2. Integration of mindfulness and cognitive training in
bereavement counseling.

3. Application of grounding interventions within
university mental health programs and community

wellness initiatives.
Limitations

1. Limited direct empirical evidence on the specific
effects of grounding techniques on working memory

among bereaved individuals.
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2. Limited research examining the relationship e Dimensions of coping flexibility divergently predict long-term
. . o L bereavement outcomes. Anxiety, Stress, & Coping, 36(3), 275—
between grounding and cognitive flexibility within 290. https://doi.org/10.1080/10615806.2022.2099545
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O’Connor, M. (2025).

e Mindfulness and relaxation interventions reduce depression,
negative affect, and stress in widow(er)s. Journal of Loss and
Trauma, 1-24. https://doi.org/10.1080/15325024.2025.2504951

o PharmD, J. C. (2024, September 9). Step-by-step guide on
grounding techniques. Medical News Today.
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ABSTRACT:

The digital economy is the new productivity platform that
some experts regard as the third industrial revolution.
With the launch of Digital India programme, the
government is taking a big step forward to transform the
country into a digitally empowered knowledge economy.
Includes various schemes worth over Rs 1 lakh crore like
Digital Locker, e-education, e-health, e-sign and national
scholarship portal. The programme includes projects that
aim to ensure that government services are available to
citizens electronically and people get benefit of the latest
information and communication technology. This paper
focuses on the concept of digital India and its challenges.

KEYWORDS : Digital India, e-governance, digitization

INTRODUCTION:

Digital India is an initiative by the Government of India to
ensure that Government services are made available to
citizens electronically by improving online infrastructure and
by increasing Internet connectivity. Digital transformation is
causing massive upheaval across industries and societies.
When it comes to pace of technology advancement, we are
firmly in the second half of the chess board where each
subsequent advancement is massively more impactful than all
previous advancements. Such large scale industrial
transitions almost always are accompanied by significant
benefits in productivity. The digital revolution has been
sweeping the world and there is already explosion of
information at an unprecedented scale, so much so that
storage and retrieval of the available data is assuming

challenging proportions. Further, what is more challenging is
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the analysis and processing of data for possible economic and
social gains. There is empirical evidence to substantiate that
those societies and individuals who can operate computer-
based tools and related software are able to develop
software(s) that can adapt to the emerging challenges and
develop skills to analyse the avalanche of data, thus entering
the higher pay brackets. On the other side, those who are not
able to cope with the digital tools and remain digitally
illiterate are being pushed down the ladder in the job market.
To bridge the digital divide between the societies and
individuals, governments should encourage education
planners to reorient the functioning of the schools and
institutions of higher learning in favour of a technology-
friendly environment. This will not only enable students to
become digitally literate and essentially inquisitive, but also
help dig gold nuggets out of the data mines to facilitate
economic and social benefits. Further, this move will also
help address existing negativities of the growing digitization
which impinge on the privacy of individual firms and the
government and also on easy availability of tools for mischief
mongers who spread misinformation.

India’s Economic Agenda towards digitization

India’s economic agenda, as laid out by the present
government, largely focuses on economic revival and
inclusive growth. It aims to carry these out by financially
empowering citizens, focusing on industrial development and
reducing subsidies through the use of digital technologies.
The agenda has the following action points: poverty
elimination, containing food inflation, agricultural reforms,
co-operation between Centre and states, transparent and time-
bound delivery of government services, e-governance and

governance enabled through mobile devices, ease of doing
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business, job creation and development of infrastructure. To
enable these, several large-scale campaigns have been
launched by the government. Flagship initiatives such as
JAM (Jan-DhanYojana, Aadhar, mobile), DBT (Direct
Benefit Transfer), PM’s BimaYojana, smart cities, etc. have
received significant traction. Jan-Dhan has secured
international acclaim by setting a world record for most
number of bank accounts opened under a financial inclusion
programme in a week! . The reach of such schemes among
the masses has been made possible through the use of
technology-enabled channels. Additionally, subsidy reforms
have also been initiated with the aim of reducing the burden
on the economy and ensuring that the benefit of subsidies
reaches the right people. Under the PAHAL scheme, for
instance, LPG subsidies will be directly transferred to the
bank accounts of those who need them. The impact of these
schemes has been visible in a short span of time. The
Aadharprogramme is expected to achieve 1 billion
enrolments by December 20152 . The Jan-Dhanprogramme
received 15 million enrolments on the opening day itself3 ,
and reached 115 million enrolments by 17 Jan 20154 . This
has been possible only through the use of technology-enabled
automation for managing data and a centralized banking
system, which has also reduced the cost of operations in rural
areas. Given that over 700 million Indians have mobile
connections, the next step is to enable citizens to transact with
the government via online or mobile channels. It is, thus, vital
that people and processes be brought onto a common,
integrated technology and services platform. The key enabler
in this regard is technology. It is only through technology that
documents, transaction logs, bank accounts and identities can
be integrated and accessed seamlessly. To this end, the
government has also initiated the Digital India programme,

centred on three key vision areas:

Key vision areas

Digital
India

Digital empowerment
of the citizens

Infrastructure as a utility to every citizen : The initiative is

aimed - at providing connectivity through fixed-line
broadband, mobile connectivity or Wi-Fi hotspots. Every
citizen would be provided with a unique identity with lifelong
validity that can be tied up with mobile number and bank
account to enable digital banking. Access to Common
Service Centre (CSC) would be improved and shareable
cloud space on public cloud servers would be provided.
Governance and services on demand : The initiative plans to
create seamless integration across multiple government
departments and jurisdictions, and make services available on
online and mobile platforms. Financial transactions would be
made cashless and electronic, and entitlements would be
available on the cloud. The ease of doing business in India
would be improved.

Digital empowerment of citizens : The initiative would
provide universal digital literacy to empower citizens to use
digital - platform/ devices. Universal access to digital
resources would be provided, wherein all documents would
be available in digital form on the cloud. Government
services would be provided in local languages and a platform
would be made available to citizens for participative
governance.

Having taken the right steps in the direction of introducing
economic reforms, it is now vital for the government to focus
on implementation and execution of its policies using
technology. India lags behind the targets set up by the new
government in achieving the ambitious dream of providing
even the remotest villages with high-speed internet. Out of 1
million miles of fibreoptic cable to be laid, for instance, less

than 31,000 miles have been laid out. The target date of 2013
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for completion of the National Fibre Optic Network program
has been extended to 20195

Technology is the most crucial enabler in India’s economic
growth and trends in the Information and Communication
Technology (ICT) sector indicate demand is expected to grow
fuelling growth firms in this sector. This will lead to more
investment in development of capabilities and higher
penetration of computer technology and mobile devices. It
will be critical for India to use this growth in areas of

governance and service delivery.

The Digital India:
One of the earlier programmes focused on digitization and e-
governance was the National e-Governance Plan (NeGP)

prepared by the government in 2006. Although the early years

of the plan did not receive much traction, it laid down the
foundation for building a technology-enabled knowledge
economy. Significant progress has been made subsequently.
For example, the Ministry of External Affairs set up an e-
passport seva portal that provided an integrated interface for
different steps of the passport application process. The
upcoming wave of rapid growth in the economy would
involve extensive adoption of technology in all areas of the
economy. Digital India aims to empower citizens to avail
services with more ease and to conveniently interact with the
government. The initiative is expected to not only boost
economic growth but also to improve the lives of the citizens.
Key pillars of Digital India :

The vision of Digital India would be supported by 9 key
pillars that cover projects such as National Optical Fibre

Network, National Knowledge Network, Smart Cities, etc.

Pillars of Digital India

« To provide high-speed broadband coverage highways connecting about
250,000 villages, various government departments, universities, etc.

1 Broadband Highway

To provide an integrated information infrastructure with integration of
State Wide Area Network (SWAN), National Knowledge Network (NKN)
and National Optical Fibre Network (NOFN)

Universal access to mobile To provide mobile connectivity to about 42,300 villages

3 Public Internet Access » To make 250,000 CSCs operational at Gram Panchayat level for delivery of
Programme (PIAP) government services
« To convert 150,000 post offices into multi-service centres
4 E-governance « To use business process re-engineering to transform government processes
and make them simple, automated and efficient
5 E-kranti - To use technology for service delivery such as e-education, e-healthcare,
technology for planning, farmers, security, financial inclusion, justice, etc.
6 Information for all « To provide open access to government information and documents online
« To provide two-way communication between citizens and the government
through online platforms and social media
7 Electronics manufacturing  « To target net zero imports by 2020, through various actions in areas such
as taxation/incentives, economies of scale, skill development, government
procurement, etc.
8 IT for jobs » To provide necessary skills and training that enable the youth to avail jobs
in IT/ITes sector
9 Early harvest programmes  « To focus on execution of project within short timelines, such as IT platform

for messages, e-greetings from the government, biometric attendance,
Wi-Fi in all universities, etc.

Source: DeitY on “Digital India, A programme to transform India into a digitally empowered society and knowledge economy”

A well-integrated plan touching upon all sections of the promise and will transform the way citizens connect with the

Indian society, if implemented properly, holds a lot of government. It will be very critical for the Centre and state
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governments to ensure citizen awareness, monitor progress of
implementation and ensure smooth and efficient functioning
of government services.

Role of Public-Private Partnership :

Public-Private Partnership (PPP) models have been fairly
successful in development of infrastructure and effective
implementation of large-scale transformational projects in
India. As of 2015, 60% of airport traffic in India is being
managed under the PPP model. A total of 100 PPP highway
projects had been completed by March 2014 and another 165
were ongoing.

To fulfil the vision of Digital India for 1.2 billion people the
role of PPP is vital. There is significant opportunity for the
private sector to participate in the Digital India programme.
However, this requires creation of a conducive environment
for the private sector and especially new entrants. Out of 189
major economies reviewed by the World Bank, India ranks
142 in the ease of doing business index. While the
government has undertaken several initiatives to improve
this, a lot more needs to be done.

The Delhi-Mumbai Industrial Development Corridor
(DMIDC) project is one of the finest examples of successful
implementation of the PPP model. However, several PPP
projects in India have been stuck for a variety of reasons
including delays in government clearances, unclear business
models, absence of a land acquisitions policy, doubts about a
sustainable policy and legal framework, etc.

Several states and cities have begun collaborating with
private players to develop digital infrastructure and services.
For instance, Bangalore Police recently launched kiosk-based
locations to enable citizens to file FIRs without visiting the
police station. Bangalore Police also developed ‘e-challan’
and automatic traffic monitoring systems jointly with IT
providers and telecom service providers. The Haryana
government’s software wide area network and the common
services centres are being developed under the PPP model.
Several of the Centre’s IT programmes are also being
developed on PPP models. Development of the 100 smart
cities will require that a number of services will have to be

provided digitally and over the internet. While the

implementation of smart cities plan will happen through
Special Purpose Vehicles (SPV), development of the digital
footprint for a smart city will need to include a consortium of
private players including:

e Platform and application developers

e  Software developers

e IT and network infrastructure vendors

e Communication/connectivity providers

¢ Infrastructure developers
Private players are expected to bring in the execution
efficiency and human resource expertise to execute the vision
laid out by the government.
NamamiGange is another initiative where participation of
private players is critical for the success of the program. The
Centre has approved a budget of % 200 billion9 (~$3 Billion)
and has taken a $1 billion loan from the World Bank10. But
it is estimated that the amount of investment required would
be significantly more than the amount at hand. Therefore, the
role of private sector players becomes crucial in bridging this
gap. The central government has planned various
interventions such as municipal sewage management,
managing industrial discharge, etc. for the execution of the
initiative. Each intervention will require participation from
private players. Hence the central government plans to set up
SPVs for operation, monitoring and maintenance for a period
of at least 10 years. These private players will not only bring
in the necessary investment but also the technology and
expertise to manage and monitor the projects. For example,
the government plans to hire vendors for real-time monitoring
of pollution levels and effluent emission in rivers.
Technology Drivers :
Globally, technology has been the biggest enabler in bringing
out massive transformation in both public and private sectors.
Given the complexity of implementation at such a large scale
and unprecedented scope of the project, it is critical to choose
disruptive and emerging technologies, which have mass
reach, can be customized and are ubiquitous in nature.
Considering the timelines involved, the implementation
would need to be done in a lean and agile manner, apart from

being cost effective and secure. Technologies such as cloud
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computing, mobility and analytics would be the most
appropriate in enabling the vision and the pillars of the
initiative. The technologies are detailed below.

Cloud Computing:Cloud computing enables the user to
store and retrieve information irrespective of where she is
located. The Indian government plans to use cloud for
seamless integration between various departments and with
citizens. It will provide a centralized data storage facility that
will help in dissemination of information at a much faster
pace. For example, the Digilocker is a cloud service
launched by the Indian government to provide its citizens
with a shareable cloud space to store and share documents
such as certificates, PAN card, voter ID, etc.

Mobility :Mobility enables availability of information on the
go through devices such as smartphones, tablets, laptops, etc.
It can be coupled with cloud to enable sharing of documents
or information with other users. Citizens can communicate
with the government regardless of their physical location.
Diplomats or bureaucrats can gather information and take
decisions on the move, which allows for faster and easier
decision making.

Analytics:Analytics relies on collection of large amounts of
data and drawing out actionable insights. Governments across
the world are using the power of analytics to better serve
citizens. For example, Deloitte partnered with the UK
government to build an analytics engine in London that
gathered information from camera sensors and created
actionable insights that helped traffic managers to handle
traffic in a timely manner. The Indian government has a data
repository called e-taal, which provides real-time transaction
data of citizen with various departments and agencies of the
government, and quick analysis of the information in
graphical and tabular form. Moreover, the government is
planning to undertake ‘Project Insight’ that will analyze
transaction data of a citizen and correlate that with the income
tax data to determine whether the individual is a tax evader
or notll. Various other means of technology enablement,
such as security of PII Data, ensure that the data remains safe
throughout its life cycle.

E-Governance ;

E-governance in India India is seeing a dramatic growth in
the number of online transactions involving citizens and the
government. The number of such e-transactions has grown by
more than 200% in 2 years: from 840 million in 2013 to 2580
million in 201518. The number of transactions per service
category is shown in the figure below

Number of e-transactions in India

(in millions)
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Source: etaal.gov.in
The number of e-transactions is seen to vary greatly across
states. Telangana, Andhra Pradesh and Kerala lead the rest of
the nation by a long way in carrying out transactions with the
government online.
While some states have been quick in implementing
digitization of services, a large number of states fall well short
of the numbers achieved by Telangana or Andhra Pradesh.
Mabharashtra, considered among the most literate and
prosperous states of India, falls well short of these numbers,
with less than 340 e-transactions per 1,000 people over the 8-
month period. Punjab, another prosperous state, is even
lower, at just over 130 e-transactions per 1,000 people. The
national average is 2,329 e-transactions per 1,000 people over
the given period. Only 6 states, however, are above the
national average.
The rapid growth in e-transactions over a three-year time
period, as shown above, proves that citizens are quick to
adopt these technologies as and when they’re made available.
The onus, then, lies on the government to provide the relevant
infrastructure and policies to enable effective digitization of
the economy resulting in increase in efficacy of e-
governance.
Partnerships with firms, public and private, having expertise
in creating the relevant technology strategy and architecture
are an efficient way to implement such changes.

Governments abroad have often partnered with private firms,
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in conducting capability assessments to identify areas of
concern and also implement the systems and architecture
required to address these concerns. A possible approach
would be to implement systemic changes at a granular level,
say, in individual government departments, and integrating
these to provide a unified, macro-level architecture.

At this juncture, it is prudent to gauge the status of
government programmes regarding digitization of the
economy and e-governance under the ambitious Digital India
initiatives. A list of initiatives in this direction is as below:
Initiatives Taken by the Current Government and their
Progress

The government has initiated several programmes  that,
together, will help realize its vision of a digitized nation.
These programmes aim to create technology-enabled
solutions and facilitate their adoption by

1. creating a platform through growth of infrastructure,
such as laying optical fibre cables;

2. making devices available in an affordable manner by
encouraging research, development and
manufacturing of electronic devices;

3. incentivising their adoption by linking basic services
and facilities like subsidies to these initiatives and

4. imparting relevant skills to ensure that citizens not
only adopt these technologies, but also contribute to

them, through skill development programmes.

Challenges in Digital India :

An initiative of this scale has never been conceived before
and, apart from little availability of skilled manpower,
execution has been a challenge. Hence, the vision cannot be
realized without tackling such looming challenges. Some of
the challenges are detailed below.

e NOFN Infrastructure Setup : The effort to
connect about 250,000 villages through an optical
fibre network has seen significant delays in the past.
Just about 1% of those villages are connected to the
internet through NOFN28. Providing last-mile
connectivity would be a challenge in the future since

it is unaffordable for most Indians.

Adoption of Internet :Apart from infrastructure
installation, adoption of the internet remains a
concern. Internet penetration has remained close to
15% in India while in China it is nearly 46%29.
Moreover, people in poor areas would find it
difficult to afford internet through broadband or
mobile. Low literacy level, lack of content with
regional relevance, lack of appropriate access
devices would also hinder the adoption.

Data Speed :Data speed is another area where India
faces a big hurdle. India is ranked 20th in mobile
data speeds, with an average speed of 0.099 mbps.
In comparison, Canada, the top ranked nation, has
average data speed of over 4.5 mbps30.

Security :With cybercrime on the rise, the idea of
putting information of about a billion citizens online
seems like a risky move. Hence highest levels of
security measures and protocols would need to be
taken to ensure a safe environment for the citizens.
Coordination and Standardization : Various
government departments such as DeitY, DoT, Law,
Finance, etc. would be involved in creating systems
and operational standards for a seamless integration.
Such involvement would require significant levels
of coordination to ensure proper flow of
information.

Private Sector Participation :In order to meet the
expected timelines, participation of private sector
players becomes quite crucial. Whereas, private
sector players have shown limited involvement, this
needs to be boosted quite rapidly.

Manpower : Skilled manpower is, perhaps, the
biggest challenge of all. India has nearly 475 million
people engaged in labour, out of which about 93%
are engaged in unorganized labour31. Skilled
manpower is essential for the development and
effective adoption of new technologies. Creating a
system to train and provide gainful employment to

so many people is an immense challenge.
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Lastly, the fact that a project of this scale has never been
completed in India before is, in itself, a major challenge.
Effective execution is critical for success and several
ambitious projects proposed by earlier governments have not
been completed. The reasons behind these are numerous, but
corruption, bureaucracy and apathy are some major reasons
that ambitious projects have fallen apart in the past. The
current government has shown vision and intent in
conceptualizing the Digital India programme, and has
proactively pursued policies that will enable such initiatives
to fall in place.

Opportunities :

The Digital India initiative aims to transform India into a
digitally empowered society and knowledge economy. Its
three main goals are to provide digital infrastructure as a core
utility to every citizen, to deliver citizen services and
entitlements on demand, and ensure universal digital literacy
throughout India. Some of the opportunities are given
hereunder :

e The digital economy is the new productivity
platform that some experts regard as the third
industrial revolution.

e Primary benefits of India’s public sector are
increased revenue; reduced costs; higher employee
productivity; improved safety and security;
improved  environment;  enhanced citizen
experience, and better health and well-being.

e Digital India is a strategic call to embrace the
opportunity for India as one of the leaders in the
third industrial revolution, and the use of
Information and Communication Technologies
(ICTs) that has never been greater.

e With the Digital India initiatives technology will
become accessible, affordable and adds value to the
various citizen services.

Thus by making India Digitally self sufficient; India
can overcome various problems and progresses towards

knowledge center so as to economically stronger.

Conclusion :

The vision of promoting inclusive growth through
empowerment of citizens, it is important to reach out to
citizens in the remotest of locations and make them part of
India’s growth story. Globally, technology has been the
greatest enabler in causing disruptive change. India’s story is
no different, and the use of digital technologies to educate and
empower citizens is being seen as a game-changer. Given
India’s vast expanse and differences in demographics across
the nation, there is also a vast difference in the level of
adoption among the citizenry. To ensure success of its
initiatives in the digital space, the government will have to
take steps across multiple functional areas, viz Regulatory
framework, Effective implementation, Budget constraints,
Bridge digital divide, Security and privacy. By overcoming
these challenges government can facilitate number of
opportunities to the citizen.
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ABSTRACT

The job choices for graduates in library and information
science are the main subject of this study. The goal of
many library and information science workers is to
improve the world. Similar to a pick-your-own-adventure
book, library and information science offers a range of
options that you can select according to your interests,
areas of interest, and desired impact. Archives and special
collections librarians, children's librarians, competitive
intelligence analysts, electronic resource librarians,
information architects, information officers, Internet
trainers, knowledge management specialists, learning
resource center librarians, librarians, and media
specialists are just a few of the positions held by recent
graduates.

KEYWORD: Library and inf. Sc., library professionals,

librarianship resource center

INTRODUCTION

Library and information science (LIS) is an
interdisciplinary study that examines the political economy of
information as well as the gathering, organizing,
preservation, and distribution of information resources. It
accomplishes this by bringing to libraries the techniques,
perspectives, and resources found in management,
information technology, education, and other domains.
Because libraries serve as repositories of knowledge and
information, their value has increased. In this instance, the
distinction of becoming its own discipline was acquired by
librarians. Librarians, who serve as their guardians, maintain,
organize, and stock libraries. They help people find and use
knowledge effectively in both their personal and professional

lives. Traditional libraries that used to solely have books for

reading for pleasure and education now have periodicals,
journals, microfilms, audio-videos, cassettes, and slides

(Employment News, 2016).

Definition of Key Terms

The field of library and information science employs
a large number of people who are enthusiastic about changing
the world and are typically extremely content with their work.
Librarians fill in the gaps between technology, information,
and humans. In their careers, librarians and information
specialists create and construct knowledge-organization
systems, To inspire young pupils to cultivate a lifetime love
of reading and learning, provide reader's advisory materials
(University of Washington, 2023).

Library Professional:

This paper's main goal is to demonstrate the
fundamental skills of library and information science (LIS)
professionals as organizational managers. In this work, we
conducted a comparative analysis between managers of
organizations and LIS experts and discovered more parallels
than differences. The professional and technological abilities
required for library science professionals and managers are
described and discussed in this work (Ahmad, 2009).

Librarianship:
Librarians assist their constituents in locating and

utilizing information found in a variety of types, sizes, and
resources to support both individual needs and an
organization's strategic goals (University of Washington,
2023). Librarians are responsible for gathering, organizing,
preserving, and distributing information to those in need.

Resource Center:
A resource center collects and organizes resources

that are beneficial to a certain group of people, such medical
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professionals. There are many different types of resources,
such as instruction manuals, handbooks, reference materials,
directories, pamphlets, posters, games, videos, and

equipment samples (The Texas Heart Institute, 2023).

Career Options for Library and Information Science
Graduates

Career options for library and information science graduates
include roles in libraries (such as librarian, library technician,
and archivist), as well as positions in data management,
information architecture, and knowledge management.
Graduates can work in public, academic, school, and
corporate settings, specializing in areas like digital

librarianship, research support, or records management.

Archives and Special Collections Librarian

The exceptional Collections Librarian is part of a
team of librarians dedicated to preserving the College's
exceptional collections and making them accessible to the
general public. The Special Collections Librarian, who
reports to the Head of Collection Development, manages
student staff, works with college archives, and collaborates
with other library staff members to make sure the Libraries'
goals and objectives regarding Special collections are
fulfilled. The special collections librarian will be responsible
for the growth of the local book collections through both
acquisitions and contributions (St. Olaf College, 2012).
Children Librarian

As a librarian, think about working with children.
Children's librarians play a major role in Promote and
develop a reading habit; empower and motivate youth;
introduce kids to the newest online resources; collaborate
with other instructors; develop programs to link community
organizations and the library; choose books to add to the
library's collection; provide parental education and family
literacy programs; Librarians who appreciate working with
children may find a job in children's, school, or young adult

librarians intriguing (American Library Association, 2023).

Electronic Resources Librarian

The Role of the Electronic Resources Librarian
(ERL) focuses on enduring obstacles that hinder libraries'
transition from print collections to online information
services. Among the concerns addressed are cost control for
electronic serials, online design, discovery, customer service,
efficiency, and adjusting companies to the needs of modern
consumers. The term takes into account the function's
background, how it emerged in North America during the
1990s, how it is represented in the organizational structures
of university libraries, and how it connects to contemporary
developments in professional identity, technology, and

information services (Stachokas, 2020).

Information Architect

In the fields of library and information science
(LIS), usability, and human-computer interface (HCI),
information architecture (IA) is one of the newest buzzwords.
The LIS community is drawn to it for a variety of reasons. IA
is somewhat controversial because it is a new name for
previously acquired knowledge and abilities. The treatment
of information architects in specific LIS schools will be
discussed in this essay, followed by some recommendations
for how typical LIS curricula might be applied to the
information architect job market. According to the Jhon
Wiley Online Library (2005), some of the very abilities that
are considered vital to IA are also the traditional cornerstone

of LIS education.

Reference Librarian

The Reference Librarian strives to be a go-to
resource for anybody interested in the subject of reference
work, from library and information science students to
working reference librarians and full-time scholars. It enables
users to stay current with the best teaching and reference
techniques. keeping up with the changing nature of reference
and providing new insights. The Reference Librarian offers
columns with insightful and practical viewpoints and articles
on a variety of aspects of the reference process, some of

which are based on original research and some of which are

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal



International Journal of Research in all Subjects in Multi Languages

[Author: Dr. D. S. Mahipal] [Subject: English] I.F.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

applied. We embrace both contemporary advancements and
traditional questions. Effectiveness studies, instruction and
reference standards, service marketing research, and
contemporary electronic tools and resources are all covered

in a number of papers (Information PLC UK Limited, 2023).

School Librarian

School librarians work in academic contexts at every
level of the US educational system, from elementary schools
to colleges. School librarians arrange their media collections
in addition to overseeing reference services and assisting
users in obtaining information. They could decide to
concentrate on specific areas of library science or categories
of items, such collections pertaining to the fine arts, law, or
other professions, online reference services, or serials. This
page provides further information on what librarians do, how
to become one, and their income and career opportunities.
Librarians in elementary and secondary schools typically
teach students how to use the library's resources for research
as well as where to locate and check out books (Teacher

Certification Degrees, 2023).

Rare Book Librarian & Curator /Liaison Librarians

Printed works from both the hand-press and
machine-press eras are frequently used. Even though rare
books are hard to define, the criteria used to classify them are
usually based on provenance, age, financial value, and the
number of copies still in existence. At one university,
academic librarians sometimes work two or more positions.
Liaison librarians are "assigned to a department(s) on campus
based on their training or expertise." To support teaching,
learning, and research, they must serve as a liaison between
the department or departments they work for and the library
system. Leading training sessions, supporting research, and
creating collections are just a few of the duties that liaison
librarians can perform for their departments. Wayne State
University (Association of College Research Libraries,
2015).

Youth Services Librarian
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Recovering services for young people from infancy
to early college or high school graduation is referred to as the
field of youth services librarian, which usually relates to
services offered in public libraries. Youth services librarians
are responsible for creating and maintaining a
developmentally —appropriate collection. Along with
initiatives to support and promote print, media, and
information literacy, they also provide reference and reader
advisory services. Programs can include research, robotics
for teenagers, lap sit programs for young children, and life
skills development for older kids (The University of
Tennessee, Knoxville, 2023).

Library Director

The main position of authority in a library is held by
its directors. Formulating and managing the budget,
developing employment and service policies, strategic
planning, government and public relations, reporting to the
governing board or official, guaranteeing legal compliance,
making money, hiring, motivating, and firing employees,
among other tasks, are typical roles. Depending on the size of
the library, library directors' responsibilities and pay might
differ greatly. The director of a tiny library may be
responsible for everything, even processing payments and
shutting the doors. The director of a huge library may be in
charge of hundreds of employees in several divisions.
Directors of big urban libraries or university libraries may
make up to $229,000 annually, whereas those in rural
libraries may work alone every day and make as little as

$38,000 (American Library Association, 1996).

Library Research Analyst

In their function as professional library research
analysts, staff members in this class series carry out or
oversee a variety of responsibilities to assist professional
librarians. The duties include conducting research, creating
reports, and performing different client assistance tasks.
Gathers, disseminates, and publishes surveys and statistics

from libraries. It is the duty of research analysts to build
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databases and conduct online data collection. Composes
reports and articles to communicate statistical data and
analysis in a number of ways. Evaluates, checks, and removes
discrepancies in data and information transfer. Reviews and
suggestions for modifications to library procedures and
policies that affect the provision of services to specialized
patrons. helps with the logistical management of books and
other library resources (Mchigan Civil Service Commission,
2023).
Publishing Manager

offers long-form and digital project publication
services at WU Libraries, including client services, content
management, system configuration, and optimization.
develops policies and service plans for publishing services
offered or facilitated by the libraries, as well as processes and
workflows for producing works on digital publishing
platforms and strategies for publication dissemination.
Collaborates with subject-matter experts, faculty, staff, and
students at WU. Provides training on publishing platforms.
Workers who are students may be supervised. Works together
with suppliers and library partners on platform development
and improvements to enable academic works and digital

collections in a variety of formats (Educopia Institute, 2023).

Learning Resource Center Librarian

These facilities promote electronic information
resources in addition to traditional learning resources like
books, journals, software, and audiovisual assets. Examples
include databases, free websites, subscription electronic
journals, and other web-based services. The traditional
librarian role has been taken over by the LRC Manager, an
information professional with credentials recognized by the
Chartered Institute of Library and Information Professionals.
To provide coworkers and students with accurate and timely
information, the LRC Manager usually focuses on
maintaining the LRC's website and participating in the online
learning community in addition to supervising the physical
space of the LRC. LRCs usually have an obligation to teach
study skills and/or information literacy inside the

organization they work for. Only since the release of the "Key

Stage 3 National Strategy" in 2003 has the Secondary School
LRC addressed this responsibility seriously (Learning
Resource Center, 2023).

Web Content Strategist
Although the term may change based on the

circumstances, a web content strategist is responsible for
overseeing all content for a particular project. We thought it
would be a good idea to provide a general summary of the
online content strategy's new post for universities.
In order to encourage content creation throughout a project,
the web content strategist will serve as a liaison and engage
with important stakeholders, product owners, subject matter
experts, developers, information architects, user experience
professionals, and SEO specialists. Make recommendations
based on the needs of users and the commercial objectives of
the library. Create and revise content in accordance with web
writing standards to ensure that the editorial norms and
standards, standards for voice and tone as well as accessibility
and usability, are in line with Penn State's editorial standards.
Build content best practices in collaboration with writers and
content developers
Law Librarianship

A law librarian provides assistance to a variety of
clientele, such as judges, attorneys, law students, legal
assistants, and occasionally members of the general public.
Law libraries can be found in a variety of legal settings, such
as government libraries, private legal firms, law schools, and
legal technology enterprises. There is a strong job market for
law librarians with only a master's degree, particularly in law
firms, even though certain law librarian positions demand
both a JD and a master's degree (University of Washington,
2023).

Public Librarianship

Put aside your preconceived notions about public
libraries. These days, a librarian's duties go much beyond
simply checking out books and stocking shelves. A public
librarian's role as a technology specialist is just one of many.
Information detective, manager, literacy specialist, trainer,
coordinator of community programs, reader's consultant,

children's storyteller, material reviewer, and buyer are among
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the others. Today's public library occupations offer a wide
range of demanding responsibilities, opportunities, and

projects (American Library Association, 2023).

CONCLUSION

Graduates in Library and Information Science have
diverse career options, including traditional roles
like librarians, archivists, and library technicians, as well as
more modern positions in areas like information architecture,
digital archiving, knowledge management, and data analysis.
Opportunities exist in various settings such as public,
academic, and corporate libraries, as well as in government

agencies, museums, and technology companies.
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ABSTRACT

School children are frequently exposed to intense
academic pressure, which often experienced not only as
stress but also as physical pain, illustrating the
interconnected nature of mind and body. According to
Franz Alexander's Psychosomatic Theory, Psychological
stress can trigger or intensify physical symptoms. Using
certain relaxation techniques can improve the well-being
of the individual by reducing the stress and pain. In this
context the present research proposes the use of body scan
meditation technique as an intervention to manage
academic stress and stress related or induced pain among
school children. It proposes body scan technique as a
practical strategy to improve student’s coping abilities.
Body scan promotes intentional awareness of bodily
sensations by guiding attention sequentially from head to
toe, helping individuals recognize tension patterns,
activate relaxation and develop a mindful connection
between emotional states and physical experiences.
Understanding mind-body dynamics is important as pain
and academic pressure can negatively affect student’s
concentration, motivation and overall well-being. This
framework aims to integrate mindfulness strategies like
body scan technique to enhance student’s academic ease,

emotional balance and physical comfort.

KEYWORDS: Academic stress, Pain, Body Scan

Technique, Student support.
INTRODUCTION
Academic stress

Academic stress refers to the emotional, psychological and
physical strain experienced by students when academic
demands exceed their perceived ability to cope. It arises when
students feel pressured by heavy workloads, exams, time
bound tasks, competition and expectation of high
performance. Academic stress is strongly associated with
failure, fear of judgement, comparison with peers and
pressure from parents or teachers. It will not only affect
students attention and concentration but also emotionally
leading to anxiety, low self esteem and irritability. Research
consistently shows that academic pressure affects students
mental and physical well being. According to a study by Deb,
Strodl & Sun (2015) in India, students experiencing high
academic stress are more likely to report symptoms of anxiety
and depression along with physical symptoms of headaches
and fatigue. Body reacts to stress by activating the autonomic
nervous system, releasing stress hormones such as cortisol,
which can contribute to psychosomatic symptoms. Academic
stress creates a negative cycle that is initially the stress
reduces the focus and productivity, which then impacts

academic performance which cause even more stress.
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Managing academic stress is important not only for
maintaining academic efficiency but also for protecting
emotional balance and physical health. Individuals must
adopt healthy coping strategies themselves such as
mindfulness practices, time management, emotional
regulation and realistic goal settings to build resilience

against academic pressure.
Pain

Pain is a multidimensional experience which involves
physical, emotional and cognitive components. It serves as a
protective mechanism that alerts the body to injury, illness,
or potential damage. According to the International
Association for the Study of Pain (IASP, 2020), Pain is
associated with actual or potential tissue damage. It
emphasizes both physical and psychological elements. Pain
is processed by the brain and spinal cord. When the body
senses any threat or injury then the signals travels through the
nerves to the brain. The brain interprets these signals decides
how severe the pain is and triggers a response. As pain is
subjective two different individuals may experience different
levels of pain from the same stimulus. Psychological states
such as anxiety, stress, fear or emotional distress can increase
or intensify the perception of pain. Research shows that
mental stress can worsen the physical pain that supports the
mind body connection. A study by Edward et al. (2016)
suggested that individuals experiencing high emotional stress
has the stronger pain, it is due to the activation of the
sympathetic nervous system and elevated cortisol level.
Stress induces reduced blood flow, muscle tension and
increased sensitivity in the nervous system which can induce
pain sensation. Pain can be of two types acute pain and
chronic pain. Acute pain is for short term and is caused by
injury or illness. Chronic pain persists for more than three
months, even after the healing. Pain can disrupt sleep,
concentration, academic performance, and emotional well-
being. Long-term pain can lead to fear, avoidance behaviour,

and reduced functioning.

Body Scan Technique

The body scan technique is a mindfulness-based relaxation
practice that is designed to create awareness of bodily
sensations and promote deep physical and mental relaxation.
It was developed by Jon Kabat-Zinn as part of Mindfulness-
Based Stress Reduction (MBSR), this technique involves
mentally scanning the body in a slow, systematic manner,
usually from the feet to head. During the session the
individuals either lie down or sit comfortably, close their
eyes, and gently direct their attention to different areas of the
body, noticing sensations such as tension, warmth, tingling,
pressure, or even the absence of sensation as per the
command. Rather than trying to change these sensations,
individuals learn to observe them and accept the present
moment as it is. This intentional awareness activates the
parasympathetic nervous system, which reduces muscle
tension, slows heart rate and lowers stress hormones like
cortisol. By repeatedly redirecting attention to the body, the
mind becomes calmer, mental chaos decreases, and
ruminative thinking is also reduced. The body scan is
particularly effective for individuals experiencing stress-
related physical discomfort or psychosomatic pain as it helps
them identify where emotional stress is being held in the body
and gradually release that tension. Research suggests that
regular practice of body scan meditation reduces perceived
stress, enhances emotional regulation, improves pain
tolerance, and increases feelings of relaxation and well-being.
In school settings the body scan helps students become more
aware of the relationship between their academic stress and
physical symptoms such as headaches, muscle tightness, or
fatigue. By fostering a mindful connection between mind and
body, the body scan becomes a simple yet powerful
intervention that encourages self-awareness, emotional

balance, and physical ease.
Review of Literature:

The study by Bouchard, G., & Gallant, J. (2024) aimed to find
differential effects of a brief body scan session on pain and
anxiety levels. They found that a short body scan mindfulness
session was more effective at reducing pain and anxiety for

individuals with higher baseline symptom severity than for
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those with lower levels, suggesting that symptom-severity
moderates the effectiveness of body scan interventions.The
study by Gan, R., Zhang, L., & Chen, S. (2022) aimed to find
the effect of body scan meditation through a systematic
review and meta analysis. They found when body scan
meditation technique alone is used it produced only a small
effect on mindfulness and was not sufficiently effective for
improving broader health related outcomes, they suggested
that context, population, or combination with other
interventions may be necessary for an effective outcome.The
study by Ditto, B., et al. (2006) aimed to find the short-term
autonomic and cardiovascular effects of mindfulness through
body scan meditation. They found a brief session of body-
scan meditation led to significant changes in autonomic and
cardiovascular measures such as increased heart-rate
variability and altered blood pressure, compared to simple
sitting or other relaxing activities, suggesting that body scan
meditation has marked physiological effects beyond general
relaxation.The study by Corbett et al. (2019) aimed to
conduct a randomised comparison of two stress control
programmes that is progressive muscle relaxation versus
mindfulness body scan. They found differential outcomes,
suggesting that the specific technique of mindfulness body
scan may offer distinct benefits in the process of stress
reduction compared to other more traditional relaxation
approaches. This was found on comparing two different
intervention in large group settings.The study by Schultchen
etal. (2019) aimed to assess the effects of an eight week body
scan intervention on individually perceived psychological
stress and related steroid hormones in hair. They found that
participants on completing an eight week body scan
meditation programme showed significant reductions in the
biological stress hormone cortisol and improvements in the
cortisol/DHEA ratio, which indicates that sustained body
scan practice can reduce chronic physiological stress even

when psychological self-report changes are moderate.

The study by Johles et al. (2023) aimed to find if a brief body
scan helpful for adolescent athletes sleep problems and
anxiety symptoms. They found that a brief body scan

intervention among adolescent athletes led to the reduction of

anxiety symptoms and improvements in sleep problems over
time. However, the differences between the body scan and
active relaxation control groups were not statistically
significant, this suggests that while body scan is beneficial its
effects may not surpass like other relaxation-based
practices.The Study by Eva, A. L., & Thayer, N. M. (2017)
aimed to conduct a pilot study of a mindfulness based
intervention to support marginalized youth. They found that
a six-week mindfulness based program for marginalized
adolescents led to statistically significant improvements in
self-esteem and the seclected items of perceived stress.
Qualitative focus-group feedback identified the body scan
technique as the most valued daily practice and highlighted
themes of self-regulation, positive thinking and attention

awareness.
Methodology Aim

To examine the effectiveness of the Body Scan Meditation
technique in reducing academic stress and physical

discomfort among school students.
Objectives

1. To examine the impact of academic stress on inducing

physical pain in school students.

2. To evaluate the effectiveness of Body Scan Meditation in

reducing academic stress and physical discomfort.
Hypotheses

H1: Body Scan Meditation will significantly reduce

academic stress among school students.

H2: Body Scan Meditation will significantly reduce physical

pain among school students.
Inclusion Criteria

1. Studies published between 2017 and 2025 related to body

scan meditation, academic stress, and physical pain.

2. Studies focusing on mindfulness-based stress reduction

(MBSR) and physical pain reduction.
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3. Populations ranging from adolescents to adults.
Exclusion Criteria

1. Studies lacking theoretical or empirical support

2. Studies that do not include body scan intervention
3. Studies unrelated to stress or pain.

Procedure

Relevant studies were identified through databases such as
Google Scholar PubMed, and ResearchGate using the key
terms: Body scan meditation, academic stress, mindfulness,
stress reduction, physical pain, and discomfort. Over 200
studies were initially reviewed. Irrelevant studies and those
lacking empirical value were excluded. Only evidence-based

and relevant papers were included for analysis.
DISCUSSION

Across the reviewed studies, Body Scan Meditation
consistently demonstrates beneficial effects on stress
reduction, physiological 'regulation, and emotionalwell-
being.Research findings indicate that body scan meditation
can:Reduce anxiety and pain effectively, particularly among
individuals with mild symptoms (Bouchard & Gallant,
2024).Improve biological stress markers such as cortisol
levels (Schultchen et al., 2019).Induce autonomic and
cardiovascular relaxation responses beyond general
relaxation effects (Ditto et al., 2006).When compared with
other relaxation techniques, body scan meditation shows
unique advantages in promoting internal awareness and self-
regulation (Corbett et al., 2019) and is often regarded as one
of the most preferred mindfulness practices for enhancing
attention and emotional control (Eva & Thayer,
2017).However, research gaps remain. Meta-analytic
evidence suggests that body scan meditation alone often
produces small to moderate effects, and combining it with
other mindfulness practices may yield stronger outcomes
(Gan et al., 2022). Additionally, some studies report no

significant differences between body scan and other

relaxation techniques (Johles et al., 2023), indicating

uncertainty about its standalone efficacy.
CONCLUSION

Body Scan Meditation is an effective, low-cost intervention
for reducing stress, anxiety, and physiological discomfort,
particularly in individuals with high symptom levels. It
promotes emotional regulation, bodily relaxation, and self-
awareness.However, its effectiveness depends on practice
duration, consistency, and whether it is used alone or
integrated with other mindfulness-based techniques. Despite
some limitations, Body Scan Meditation remains a promising

and accessible intervention for stress and pain management.
Implications
1. A low-cost, easily teachable stress management strategy.

2. Encourages individuals to develop greater body and
emotional awareness, aiding in the management of

discomfort.

3. Demonstrates enhanced effectiveness when combined with

other mindfulness-based practices.
Limitations

1. Limited number of studies specifically examining school

students and academic stress.

2. Many studies use small sample sizes, making it difficult to

generalize findings.

3. Most studies rely on self-report measures of stress and

pain, which may be subject to bias or inaccuracy.
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ABSTRACT:

Academic procrastination is major factor among students
of higher education and also complex issue to work on it.
Several factors which contribute to it, including poor time
management, lack of motivation, low self-regulation, and
low self-esteem fear of failure, and distractions. Students
feeling overwhelmed by more work and students
distracted from technology, and this can be happened by
stress and anxiety. Now a day’s student is increased the
use of technology and time pressure in academic
performance that delay the course actions. The purpose
of study was to know the causes of academic
procrastination among student of higher secondary and
how to work on it and reduce the anxiety and stress level.
Procrastinators perceive to reduce this behavior of
identity because sometime it is very negative impact on
academic and mind health issues. Due to this student were
not much interest to do work in specific time. When
Student engaging them in any particular task this may
give the benefited from the mental stress and work
pressure situation when the teacher, academician, policy
maker designed the syllabus and curriculum. They need
to focuses on work distribution Content according to their

choice.
KEYWORD: Academic Procrastination, Causes
INTRODUCTION:

As we know the present era is become increasing
rapidly grow with scientific and technological advancements.
The idea of achievement is growing more significant in
society. The accomplishment has had an impact on every

aspect of life, including education, social science, physical
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science, literature and the arts. Over the past few decades, the
field of psychology has given more empirical attention to the
academic procrastination, its effects and psychological
characteristics associated with academic procrastination.
Generally speaking, procrastination has long been recognized
as a bad habits, and those who engage in it. It’s a problem that

they wish to lesson due to the grave consequences.

Procrastination changes the behavioral mood and nature bust
most probably it effect on academic performance. It is talking
about knowledge of student has to finish their task within
time and administration of activities with their knowledge.
For examples class test final exam, completing class project
and submitting class assignment on before time.
Procrastination is nothing but a delay and poor performance
in academic achievements. In this study researcher focuses on
the how to reduce the procrastination among the students
while improving and practicing on self-efficacy and self-
regulation in school daily performance. According to
Channawar (2023) stated that self-efficacy measured the
strength of one’s belief in his or her ability to execute the
requisite activities and every individual needs a requisites
knowledge and skills of purpose for perform a task and for
that self-efficacy beliefs functioning effectively in human
core activities. The self-regulation is a practice to perform in
any type of activity and this activity shows the performing
result in the positive way through performance (Channawar
2023). Academic procrastination breaks students’ academic
achievement. Individual procrastinators tend to be lazy to
participate in academic activities, namely in the form of
learning activities (Drajat 2024). This type behavior will have
reduces the growth of individual academic achievement.
According to Burka & Yuen, procrastination creates external

problems, such as delaying doing assignments making us
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unable to do our assignments properly and getting warnings
from teachers, and causes internal problems, such as feeling
guilty or regretful (Grant, 2009),this sentence framed in
journal of Drajat (2024). According to Quinn (2019) studied
academic procrastination and the role of stress, self-efficacy,
self-esteem, age, gender, and hours worked, and found that
stress was positively connected to procrastination while self-
efficacy was negatively related. According to Mostafa (2018)
examine the relationship between academic procrastination,
self-efficacy beliefs, and academic achievement. Revealed
significant negative relationship between self-efficacy beliefs
and academic procrastination. A study to explore the
association between academic procrastination, self-efficacy
and academic performance among university students in
Malaysia. The finding showed that most students are prone to

procrastinate in their academic life by Baka& Khan (2016).
Definition:

According to Silver (1974), ‘procrastination’ is to finish a
job after the completion of optimal time, where optimal time
means the most appropriate time to finish a job. This
definition features the essence of procrastination.

According to Ferrari (1998) described procrastination as a

behavioral style that reflects self-regulation failure.
Causes of Academic Procrastination:

The root cause of academic procrastination is sometimes
emotional response to perceive a task .fear, failurein
academicaccountability, fear in completing task, leading the
mind like stuck in one position. Because of this it create a
boredom anxiety, stress loneliness and low motivation over

completing the long term goal for career

1. Poor Time Management: Work inability generated

boredom and Inability to prioritize tasks, set realistic goals,

and manage time effectively. Difficult to face the academic

pressure to completing the task.

2. Lack of Motivation: Negligence increase toward work and
assignment which raises the lack of motive for completing the
task. Insufficient interest in academic tasks, lack of clear
goals, and absence of rewards or recognition. All these
decrease the self-efficacy which not good for academic

achievement.

3. Fear of Failure: Individual suffering the unwanted threaten
about the failure, hesitation and facing issues were reflected
the result of individual which is breaks down in failure mood
.Anxiety about not meeting expectations, fear of failure, and

perfectionism.

4. Distractions: Today's teenage groups are distracted very
fast due to the technology, Social media, socializing, and
entertainment options. There are numerous online factors

which is demotivating from their studies.

5. Learning Style: Teaching and learning are essential factors
for the teacher and teacher is the facilitator of the all students
who regulate the students by their teaching style, method and
maxims. Difficulty with traditional teaching methods or

learning styles.

6. Personal Issues: Sometime the students faces the another
level of problem which was affected the academic
procrastination that is Familyproblems, Economicissues,

physicalappearance, health issues, and personal crises.

7. Lack of Support: Apart from that, sometimes it work like
insufficient guidance from teachers, parents, or peers. This is
also emotionally breakdown phase which effect the academic

procrastination.

Emotional and Psychological roots

Cognitive and behavioral roots

Other contributing factors
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task's outcome.

feelings:Tasks that evoke dread, stress, | factor.

emotions. Cognitive | tasks.

Low  self-esteem:Individuals ~ with
lower self-esteem may procrastinate
because they are more prone to self-

doubt and fear of failure.

Fear and anxiety: Many people | Task perception:If a task seems
procrastinate due to fear of failure, fear | overwhelming, complex, or difficult, it can Physical state:
of success, or general anxiety about a | trigger a desire to avoid it. Not knowing

Negative | how to start or what to do can also be a

or boredom are more likely to be | Poor time management:A lack of
avoided. This avoidance provides | structure or an ineffective approach to

temporary relief from uncomfortable | managing time can contribute to putting off

distortions:Negative thought patterns | Habitual behavior:Procrastination can be
like self-doubt, unrealistic expectations, | a learned behavior, and if one is used to
and catastrophizing can lead to | waiting until the last minute, it can become

procrastination as a coping mechanism. | a difficult habit to break.

Fatigue and exhaustion, caused by
factors like lack of sleep, can
significantly impact your ability to start
and Completetasks.
Environmentaldistractions:
Adistracting environment can make it
harder to focus and increase the
likelihood of procrastination.

CONCLUSION

Academic procrastination is a common issue among higher
secondary students, and addressing it requires understanding
its causes. By recognizing the factors that contribute to
procrastination, students can take steps to overcome it and
achieve their academic goals.Understanding these causes can
help students, teachers, and parents address academic
procrastination. By identifying the root causes, students can
develop strategies to overcome procrastination, such as
improving time management, seeking help, and finding ways
to make learning more engaging. Teacher can helps such type
students firstly to settheir clear goals and break down large
tasks into smaller, achievable goals. Secondly create a
Schedule: Plan out your day, week, and month, and stick to
it. Thirdly use time management Techniques: Use techniques
like time blocking, and prioritization. Seek Help: Talk to
teachers, classmates, or a tutor for support and guidance. Stay
Motivated: Find ways to make learning enjoyable, and
reward yourself for achievements. Minimize Distractions:

Turn off notifications, log out of social media, and create a

conducive study environment. Overcoming Procrastination
by Identify and understanding what triggers the
procrastination and develop the new strategies to overcome
it. Take small and smart steps: give them manageable tasks to
build the sequence. Be kind and calm the situation and don't

be too hard on yourself when you procrastinate.

By understanding the causes of academic procrastination and
implementing these solutions, students can overcome

procrastination and achieve their academic goals.
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ARI:-

YTHT U & g+ &1 Ueh MU U Hedl 8 | Uegd
g § Riemeff st uraATre gfeu & few
TR Ao & fefored g & wad s srmr Tafior
T B Tear ¢, g8 XY frar T {1 et emd fam
PO a1 URadA ST & firaar 81 Jra Hifsar &
R Rigmedf aga At ¥t a1t Y e Gera 8, et
Her srR Rrenfat & sitaw wR vsar 31 afe Rremeff
YTGITH® U I Togd gl gl df ThRIED gua ot
3@ ot fyear g, ok afe Riendf & waaws
g ¢ df fSiea Susvur 9 Hiargq, duery,
$ee T g, Tee SR URIAT UG 63U F1
% gfg Fvar 8, R Rremdf ) frem @1 5ga
fqar @ 9uT 98 oMU Jafiir fasry wRar gl
YIgATHS &9 I giga™ Rigndf fsfrea awma #
AT § YT S8 Sav+ &1 Iar ot e dan g1

YIS JISul BT b Scid ava® 2, T8
Rrenfn ot e ITREwar , srefEETL JmETTE
SNREdT iR UG yEYH @ gRar 8, o
TATIE01 T WUl ues g, Sit Rienif # a=ma
gof ufifRufaat & st wrammsit s wfafsransit &t
frifid o3 9 4T Ve $Ra1 7| $9S g1 gt
TPRIAP HEe] $ e &= 99 quse
wfafshar e Ha1 81 UIaTd® giga & e
Td dadF & wa @y Riendf fsirea suamvon o1

IUART B YT FHT HedI0] JATHT G B Ahell
81 39 PRI Ud Ayferd WaRT & Rrenff Ton ot
U $Y IADT GHIYH HIal gl 39 uRfAfa |
Rremdf sraeft Ut P T AT § TUT gL B
Y13 Ht THSH &7 v o Har 3

ST F T T 8 DI HIGATHS FiGHdT BT WX
gfe sr1 g at Rigndf wraar & A fafrea
U Pl FHRIAS U A WHR B A
YIaTds gfgaar S Rrendf d omer Srreswan
ST FHIY, ddtans  Fegyfa onfe o &t
feRa 8d § 39 grT fSfoea Suwwol & a1y
Rremdf Jga wifdd #= dar § gd Tgeq 9 TP
fa=Iy uga ¢t

Mg Poll:- HaAD gfgdar, feforea weamor
Fatihior fae, 3 SIRRE&dT, Jad-1

YIATIAD FSHT - HaTTdHS gfGHar Afad d ad
TaitH &1 T 3fcdd Headyul USRI §| $HP HIeH I
SR H SO HIaTI3f Bl Ugd , FHH FaEd B
3R JUIE T § Fad I B1 &l [AHRId gl 6| IS
Hfd iiae | fbell UHR HT qaTa, ArHTorb SUETY 3R
HfTd URGd & FHEAT BT § HIGATHD FrgHal
fad $I 39 Al BT QEAT SfIH HRIedT T Tferd
ERDBIV & T TR TG T & |3 AR | ST
=0T, TSI ST iR THT UeieH SRt emgarsit
¥ Jfad qTayul aRfUfaET &1 -1 TR Ud HRIedr
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PR A1 ¢ | IS Freahl HI [abr U Afad &
forT s siaxas § i UIaTE® U ¥ $RIA Hfad
fIdT , 3/adIe Ud 3 RIS Wiy defdd JHel &l
AT B S 9%hd gid § Ut uRiRifa o wafad
3T HraTaft & A #R dd § qur a-rayf fRufa &
SR H JAR HT FHIYH Hd g | UGS Ffga
Hfad B HIGHTHD U I Ao S § fad S99 3o
e & e &t NIt Bl 81 S TS Jlgadl
1o afe Sy TaY S SR §IY T H WeH B &
Hifh I8 ST UGS BT YT &1 § Fad I Tl &
TYT GER BT HIG131T ) qHS bl & |

fSforea weamn Riemifal oI deie & A1y T gferd
ety Wi T Hag B & [ darpiad! &t [$es- UgH
IRl gl Uiffed Saarel difviied HufeT TG Th
fefrea S &t Yyt Ay § 1 < Riemff &1 dsa
BIRIE HRA 3R 3% ofiad Bl B F Teifdd TagR Bl
SER §IM & Hee B ¢ IReRed 3 W saee
ISR B & off STeT &1 fSfored wu H TR v § oI
IYHON BT YA HR RI&MH St & b5 uggslt &
AToHs % T $H THY T gd IR Ad o) Rendf
f$fica IuBRUN BT UGN IR STeT TS B Fhd &
3R ITUNT THBRI U FHRd § qUT TRl I 30 &
DI T B b &1 S IUBRON & gt & Rremff &
e & weraar fadt § forad feftea weumn am &t
T BT & |

Gafta aifec srega -

1. gorH T S718H (2016) A &g {ohal Ipd &1 AR &
forT TmdA & U T 9IS HIaATHS §fS T8 & 39HT
BT HY HA 82 ad fopar Fofg & urar w &g
fafor WierTe® SiR wmTfore emrar Rigid fady &0 9
HIGHTHD SNSRI HIGHT fafgw=, HIaHT I, FrHTioih
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IO JHIY 3R JPRIAD 3R THRIAD TR
AER|

I P I - et & wrarAs gfguar 3R
fsfored weamur sreqga &l

IS -

1.0y S B R1gmff st wra-Tere gfgmn &1 W
B U1 fefored Hearu oar 8 Irfes yHa iiwrs S|

oy fafer -

TR A g JUIHTED Ud faRavueds [Ny UG id &1
TIRT & §U Ya&UT gRT 3fidhs Tabferd T ST |

ST

TRGd MY g SifehiR R & Hgifoeed &
Rrenfiat o =afaa forar man g 1 R 50 Rt &1 79w
fearmn gl

=aTeRt

l l

25 g3y 25 Hfgel

MY IUBIT -

AP WY AT H WY IUDHR & ¥Y | WA
YTt T UANT foodT TR B

U9 1- 31T HITATHAS Al BT TR FHRI R |
FHafYd HX UId §?

gi-80%
T8 -20%

Y 2 - 1 fSed IUH & T T 3MUPp IR |
gRad 37T 82

gl- 95%
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Tel- 5%

Uy 3- 1 fSfTed IuHRUI U HIaTTdD FfSHT Bl
TuTfad FRd g2

81 -90%

TR -10%

UY 4- 1 forT1 S ToTed IudRur & 311U 3rgsl Hegd dHRd
87
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TET-40%

UY 5 - T 31U HGHIHSD Fharl J fefored Judmzu &
TR & 87

gl -40%

Ta1- 60%

3fips! BT fazeryor -

U gRom ¥ 98 R giaT ¢ fo o Riamdf feforea
JUHRUT BT YA &l § dl a8 YD & a=1 H Il ST
& 31Ufd Sruf IS giaHT BT JUTRT 8T B Urdl

|98 3P J i IHy qwra wifean, WEHH, duey
A @ ST B o agd Twg oo §) Wi g

QAfere Iy -

Rremf &t UaTES gigTa o fSioea Iudmrur &1
SR TN THTTId =l & | SHICHIH BT 3ifd JanT faviy
U Y STIRTHT & SITa- B! 0l R AGRISD THIT
ST § S8 SwanTdal & Hig § Teas! Ud Idrgdmar
H ot ofe G@ 1 firaar §1 afe feforea Suwmu &1
I §g TREdhdl ST e o Rren Rremeff
TS AT ST ST HeiRa d SR IudiTaatat o
T HA B e F90 §1 9y g Ruemff afy fefoea
JUDBRUT BT TN T T IGHR HIGATHD FfeF il BT TIRT
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P B ¢ al Riemelf &1 fefied s Ada @ ar g
Rreneff o dem 3 957 A Wewnd e § oiR Rremff
ST FarioT fIhr Bl g

Hfaw &g g4 -

fEfoTed IuaUr &1 YA Ue U1 ATedqH g ot Tgrmar
I fRrenif sga s I garett &l U wrar g1 Rremff
U HraHTHS FfGHTT BT TN IR Ffoied Sy o1
UGN Bx ! FHIA RIS & Sfta & sigerga uRad=
3T & U g

f&fiTed Sus U & IuAIT B I Ugd Ruamdf & fow v
SNReohdl BRIGH BT WY for ) fRuemdf & 7= & ug
14 81 7 IV foram vt fefoied IueRur o1 31 &

I HIaATHS i Rl 7 fawRid g1 ¥ arararo
&1 fAior R, WHd SR MU & URaRT H RMUd 8
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ABSTRACT

Machine learning (ML) has become a pivotal technology
in modern healthcare, enabling accurate disease
classification, personalized treatment, and efficient

clinical decision-making.

In healthcare area Machine learning uses artificial
Intelligent to evaluate data for enhanced diagnosis,

personalized treatment, and Clinical efficiency.

Through advanced algorithms, machine learning assists
in diagnosing illnesses from medical images, evaluating
patient susceptibility to diseases, expediting drug
discovery, and enhancing clinical data handling and
workflow efficiency. Machine learning has assist with
diagnosis, prognosis, and operational decision making.
This review synthesizes recent advances in ML-driven
healthcare classification, examines methodological and
opportunities, and analyzes persistent challenges related
to data quality, model interpretability, accurecy, security,

and deployment in real-world clinical settings.

KEYWORDS: Breast Cancer Detection, Support Vector
Machine (SVM), Machine Learning, GridSearchCV,
Feature Scaling, Medical Data Classification, Supervised

learning, Healthcare Al

1. Introduction

The integration of ML methods into healthcare has
accelerated due to increasing availability of medical data,
advances in computational power, and the growing need for
automated, scalable decision-support tools. ML-based
healthcare classification spans diagnostic imaging, risk
prediction, pathology, genomics, and remote monitoring.
Despite promising results, gaps remain between research

performance and safe, equitable clinical adoption.
2. Machine Learning in Healthcare Classification

This section provides a deeper examination of the
methodological underpinnings of ML-driven healthcare
classification, including data modalities, preprocessing
pipelines, model architectures, and evaluation protocols.
Beyond traditional supervised learning, recent studies
emphasize semi-supervised, self-supervised, and transfer
learning approaches that overcome labelled data scarcity in

clinical domains.
2.1 Types of Healthcare Data
Electronic Health Records (EHRs)
Medical imaging (MRI, CT, X-ray)

Wearable and sensor data
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Genomic and proteomic data

Clinical notes and unstructured text

2.2 Common ML Algorithms for Classification
Logistic regression

Support Vector Machines (SVM)

Decision trees and Random Forests

Gradient Boosting Machines (XGBoost, LightGBM)

Neural networks (CNNs for imaging, RNNs/Transformers

for sequential data)
2.3 Application Domains

Disease diagnosis (e.g., cancer, diabetes, cardiovascular

disorders)

Medical image interpretation
Patient risk stratification
Outcome prediction

Drug response classification
3. Opportunities

The expansion of ML across healthcare ecosystems is
creating both methodological and operational opportunities.
In addition to diagnostic accuracy, ML supports workflow
optimization, multi-modal fusion, continuous remote
monitoring, and improved clinical decision support. Broader
adoption of distributed learning frameworks enables cross-

institutional collaboration without compromising privacy.
3.1 Improved Diagnostic Accuracy

ML models can process multimodal clinical data to detect

early-stage diseases that may elude human clinicians.
3.2 Personalized Medicine

ML enables individualized predictions for treatment

response, pharmacological, and precision care pathways.

3.3 Operational Efficiency

Automation of administrative tasks and workflow

optimization enhances healthcare system performance.

3.4 Integration with Wearables and internet of Things
(IoT)

Continuous monitoring data supports predictive alerts and

behavior-driven interventions.
3.5 Advances in Deep Learning and Foundation Models

Large-scale pre-trained models can generalize across diverse

clinical tasks with limited fine-tuning.
4. Challenges

Despite rapid progress, several systemic challenges impede
translation of ML models from research to clinical practice.
These challenges span computational, ethical, regulatory,
and operational dimensions. Addressing them requires
coordinated efforts among data scientists, clinicians,

regulatory bodies, and healthcare institutions.
4.1 Data Quality and Heterogeneity

Healthcare data often contains missing values, noise, and

inconsistencies across institutions.
4.2 Bias, Fairness, and Equity

ML models risk perpetuating disparities when trained on

unrepresentative populations.
4.3 Interpretability and Trust

Clinicians require explainable models to validate predictions

and support transparent clinical decisions.
4.4 Privacy, Security, and Compliance

Strict regulatory frameworks (e.g., HIPAA, GDPR) impose

constraints on data sharing and model development.
4.5 Deployment and Generalizability

Models trained on narrow datasets may fail in real-world

settings due to distribution shifts.
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5. The future of machine learning in healthcare

As ML continues to evolve, several trends are poised to
shape the future of healthcare. Emerging research trends
indicate a shift toward more robust, interpretable, and
clinically aligned ML systems. This includes hybrid
symbolic—neural systems, causal inference models, digital
twins, federated analytics, and advanced validation
frameworks that simulate real-world conditions. Future
work must also integrate post-deployment monitoring and

longitudinal model maintenance.

e Explainable Al (XAl): Efforts to make ML models
more transparent and interpretable will foster trust

and wider adoption by clinicians and patients.

e Integration with IoT and wearables: The
combination of ML and the Internet of Medical
Things (IoMT) will enable continuous, real-time
remote  patient —monitoring and proactive

interventions.

e Blockchain  for data  security: Blockchain
technology may be used to secure healthcare data,
giving patients more control over their medical

records while ensuring data integrity.

e Addressing health equity: ML can help identify
health disparities and guide public health policies to
provide more accessible services to underserved

communities.

e Combined Al systems: Hybrid systems that
combine ML with other Al approaches like natural
language processing (NLP) and computer vision
will provide more comprehensive healthcare

solutions.

5. Future Directions

Emerging research trends indicate a shift toward more
robust, interpretable, and clinically aligned ML systems.

This includes hybrid symbolic—neural systems, causal

inference models, digital twins, federated analytics, and
advanced validation frameworks that simulate real-world
conditions. Future work must also integrate post-

deployment monitoring and longitudinal model

maintenance.
» Federated and privacy-preserving learning
» Causal ML approaches for robust clinical inference
» Multimodal foundation models
» Regulatory frameworks for ML governance in

healthcare

» Human-Al collaboration paradigms

CONCLUSION

Machine learning offers transformative potential for
healthcare classification, but realizing this potential
requires addressing technical, ethical, and operational
challenges. Future work must prioritize fairness,
transparency, and real-world validation to ensure reliable

and equitable clinical impact.
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ABSTRACT

Day by day, information and communication technology
is surpassing traditional knowledge in data processing
and educational methods. The digitization of higher
education and research is vital for a global approach but
poses challenges, including data privacy, illegal use of
personal data, copyright violations, and plagiarism. These
issues threaten the integrity of research submissions.
Factors such as poor writing skills, low legal awareness,
and academic responsibilities contribute to academic
misconduct in biological sciences and other fields. A
questionnaire analyzed 200 students’ awareness of digital
laws; results showed 55% were knowledgeable while 45%
lacked information. The study concludes that increased
efforts are necessary to promote responsible digitization
in biological sciences.

KEYWORDS

Superseding, digitization, students, biological science,
law, policies, popularizing, awareness.
INTRODUCTION: The rapid adoption of digital platforms
in biological sciences has transformed research management
and dissemination, making digital tools vital. However, this
reliance raises safety and security concerns, including data
breaches and unauthorized access, undermining data
confidentiality and research integrity. Researchers may lack
awareness of data protection best practices amid potential
digital threats. This study aims to assess the knowledge of
biological science professionals regarding digital platform
safety, promote responsible digital behaviour, enhance cyber

security literacy, and encourage safe data management

practices, thereby ensuring the legitimacy and security of

biological research [1,4,5 & 7].

METHODOLOGY: Methodology includes [1, 9, 10 & 12]

Research Design and Sampling: The present study adopts a
descriptive research design to assess the level of awareness
among students of biological sciences regarding digital laws
and policies. This design is suitable for obtaining factual and
systematic information about the current state of knowledge,
attitudes, and practices related to digital safety and legal
frameworks among the target population. The target
population for this study comprises undergraduate and
postgraduate students enrolled in various biological science
programs such as  biotechnology, microbiology,
biochemistry, and related fields. A sample size of
approximately 200 students selected using a stratified random
sampling technique to ensure representation from different

academic years and disciplines within the biological sciences.

Data collection and analysis: A structured questionnaire
will be created for data collection, featuring closed-ended and
Likert-scale questions divided into four sections:
demographic details, awareness of digital laws and policies,
attitudes toward digital safety, and sources of information
regarding digital laws. Validation will involve expert reviews
and a pilot study with some selected students. The final
questionnaire will be distributed electronically and in hard

copy, ensuring confidentiality and voluntary participation.

Collected data analysed using both descriptive statistics
(frequency, percentage, mean, and standard deviation) for

summarizing demographic information and awareness levels,
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and inferential statistics (Chi-square tests or t-tests) to explore
differences in awareness based on factors such as gender,
academic level, and field of specialization. Analysis will be

conducted with SPSS or Microsoft Excel.

Ethical Considerations: All participants provided informed
consent and assured that their responses will be used solely

for academic purposes.

RESULTS: The analysis of collected data indicated that 55%
of biological science students are aware of digital laws and
policies, including data protection and plagiarism. They have
a basic understanding of digital safety and legal frameworks.
In contrast, 45% lack sufficient knowledge or awareness of
these laws, showing uncertainty in ethical practices and
implications of digital misconduct. Overall, there is a
moderate awareness level among students, emphasizing the
need for increased educational initiatives to enhance
understanding of digital regulations and promote responsible

behaviour in academic and research activities.

Statistical Analysis

To analyze the level of awareness regarding digital laws and
policies among students of biological sciences, descriptive
statistical methods were employed. The data obtained from

the survey responses were coded and tabulated for analysis.

Descriptive Statistics: A total of 200 students were
considered for analysis (for simplicity of percentage
representation). The frequency and percentage distribution

of awareness levels are shown in table 1.

Table 1. Awareness of Digital Laws and Policies among
Students of Biological Sciences

Awareness Level Frequency Percentage

(n) (%)
Awareness of digital 110 55%
laws and policies

Lack of Knowledge 90 45%
regarding digital laws

and policies

Total 200 100

The results show that a majority (55%) of students possess
awareness of digital laws and policies, while a significant

proportion (45%) have limited or no knowledge in this area.

Graph 1: Showing awareness among the students of
biological science regarding use of digital platform

Pie chart showing distribution among the
students of biological science based on
awareness of laws and policies associated
with use of digital platform

m X Students
having
information
regarding laws
and policy as
per requirement

mY Students
thouse are not
well aware of
digital laws and
policies

The data were represented through a pie chart for better
visualization. The pie chart illustrates that over half of the

students are aware of digital laws and policies.

Statistical Interpretation: To further interpret the data, the
mean awareness score was calculated based on a binary

coding system (1 = aware, 0 = not aware).
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Mean awareness score = (55x 1) + (45x0) = 0.55
100

This indicates that the mean awareness level is 0.55 or 55%,
signifying a moderate level of awareness among the student
population. The standard deviation (SD) was also computed

to determine variability in awareness levels:

SD =p(1-p)

= 0.55 (1-0.55)
=0.2475
=0.497

The relatively high SD (=0.50) suggests moderate
variability among respondents, indicating that awareness is

not uniformly distributed across the group.

4. Summary of Findings: Awareness level was 55% of
students are aware of digital laws and policies. On the other
hand lack of Awareness among the students of biological
science was found to be 45% have insufficient or no
knowledge. Mean Awareness was (.55 and standard
deviation was 0.497. These results highlight that while over
half of the students demonstrate awareness, a substantial
proportion remains uninformed, emphasizing the need for
awareness programs, workshops, and integration of digital
law education into biological science curricula [2,4,5,6,&

11].
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ABSTRACT

Blockchain technology has become a revolutionary
advancement capable of reshaping how digital data is
recorded, verified, and exchanged across networks.
Utilizing cryptographic algorithms and decentralized
consensus models, blockchain guarantees the
authenticity, transparency, and permanence of
information. This paper examines how blockchain
contributes to improving data reliability and digital trust
in different sectors. It explains the fundamental concepts
of blockchain, its role in safeguarding digital assets, and
its ability to remove the need for intermediaries, thereby
fostering trust within decentralized environments.
Additionally, the study reviews practical
implementations, existing challenges, and future
opportunities for blockchain-based systems in creating

secure and tamper-resistant digital infrastructures.

KEYWORDS

Blockchain, Data Integrity, Digital Trust, Cryptography,
Distributed Ledger, Cybersecurity.

INTRODUCTION

In today’s digital age, data has emerged as one of the most
critical resources driving modern society. Ensuring the
protection, accuracy, and reliability of this data is essential
for the effective operation of governments, organizations, and
individuals alike. However, with the exponential growth of
online transactions, cyberattacks, and data breaches,
preserving data integrity and fostering digital trust have
become significant challenges. Blockchain technology

presents an innovative solution by offering a decentralized,

transparent, and highly secure approach to data management.
Initially introduced as the underlying framework for
cryptocurrencies such as Bitcoin, blockchain has since
developed into a versatile technology with applications
across-finance, healthcare, supply chains, governance, and

numerous other sectors.

Data integrity refers to maintaining the correctness,
consistency, and authenticity of information throughout its
lifecycle—whether in storage, transmission, or processing.
Digital trust, conversely, denotes the level of confidence that
users have in digital systems and online interactions.
Blockchain effectively addresses both aspects through the use
of cryptographic algorithms, consensus protocols, and
distributed ledgers that prevent unauthorized alterations and
ensure transparency. This study explores the potential of
blockchain technology to strengthen data integrity and

enhance digital trust across diverse fields.

LITERATURE REVIEW

Various studies have emphasized the potential of blockchain
in ensuring data authenticity and reliability. According to
Nakamoto (2008), blockchain introduced a decentralized
model that eliminates the need for third-party verification by
using consensus algorithms. Tapscott and Tapscott (2016)
described blockchain as the foundation of the 'trust protocol,’
capable of reshaping the digital economy. Similarly, Swan
(2015)  highlighted  blockchain’s  utility = beyond
cryptocurrency, extending its value to identity management,
record keeping, and digital governance. In addition, research
by Crosby et al. (2016) outlined the advantages of blockchain
for data security, transparency, and accountability, all of

which contribute to digital trust. However, scholars also
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noted challenges related to scalability, energy consumption,
and regulatory uncertainty, which remain significant barriers

to mainstream adoption.

Blockchain Technology: Overview

Blockchain is a distributed ledger technology (DLT) that
records transactions across multiple nodes in a network. Each
block in the chain contains a list of transactions, a timestamp,
and a cryptographic hash of the previous block, creating an
immutable chain of records. Because the ledger is distributed
across many participants, no single entity controls the data,

reducing the risk of corruption or manipulation.

Key components of blockchain include:
1. Blocks: Contain data and are linked to form a continuous
chain.

2. Nodes: Computers that maintain and verify copies of the
ledger.

3. Consensus Mechanisms: Protocols like Proof of Work
(PoW) or Proof of Stake (PoS) used to validate transactions.
4. Cryptography: Ensures secure communication and
verification between nodes.

These features collectively enable blockchain to offer

tamper-proof, transparent, and verifiable data management.

Applications of Blockchain in Data Integrity

Blockchain enhances data integrity through immutable
records and transparent data validation. Every transaction
added to the blockchain is cryptographically signed and
verified by multiple nodes, making unauthorized alterations
virtually impossible. This makes blockchain highly suitable

for industries where accuracy and immutability are essential.

1. Healthcare:Blockchain ensures the integrity of patient
records by creating tamper-proof medical data histories.
Healthcare providers can securely share data while
maintaining patient confidentiality.
2. Finance: Banking institutions use blockchain to
authenticate transactions, prevent fraud, and ensure that
transaction histories are accurate.

3. Supply Chain Management:Blockchain enables real-time

tracking of goods, preventing data manipulation related to
product origin, authenticity, or status.
4. Education: Academic institutions use blockchain for secure
certification and verification of credentials, preventing the
creation of fake degrees.
5. Government Records: Land titles, identity documents, and
legal contracts can be secured using blockchain to ensure

integrity and transparency.

Blockchain for Digital Trust

Digital trust is the foundation upon which users engage with
digital systems. In centralized systems, trust is typically
placed in third-party intermediaries such as banks,
certification authorities, or governments. Blockchain, by
contrast, creates a 'trustless' system where users can transact
directly with one another while relying on cryptographic

validation instead of institutional trust.

Key ways blockchain builds digital trust include:
1. Transparency: All transactions are visible to authorized
participants, ensuring openness.
2. Security: Cryptographic methods make it difficult for
malicious actors to alter or forge information.
3. Accountability:Every action is recorded permanently,
creating verifiable audit trails.

4. Decentralization:Removes single points of failure and

reduces dependency on central authorities.

Challenges and Limitations

Despite its promise, blockchain technology faces several
challenges:

1. Scalability: Public blockchains like Bitcoin face limitations
in transaction speed and volume.
2. Energy Consumption: Consensus mechanisms such as
Proof of Work consume significant computational power.
3. Regulatory Concerns: The lack of clear legal frameworks
poses challenges for blockchain adoption.
4. Privacy Issues:While blockchain provides transparencys, it
may conflict with data protection laws like GDPR.

5. Integration Complexity: Integrating blockchain with

Print, International, Referred, Peer Reviewed & Indexed Monthly Journal




International Journal of Research in all Subjects in Multi Languages

[Author: Dr. Monika Patel] [Subject: English] L.F.6.1

Vol. 13, Sp. Issue: 1, November: 2025
(IJRSML) ISSN (P): 2321 - 2853

existing IT systems requires technical expertise and

infrastructure changes.

Future Prospects

The future outlook for blockchain technology appears
exceptionally promising, with continuous research directed
toward enhancing scalability, privacy, and interoperability.
Innovative developments such as hybrid blockchains,
sidechains, and zero-knowledge proofs are being explored to
address the limitations of current systems. Furthermore, the
convergence of blockchain with emerging technologies like
Artificial Intelligence (AlI), the Internet of Things (IoT), and
big data analytics is expected to enable smarter, more secure,

and autonomous digital infrastructures.

In the field of governance, blockchain holds the potential to
transform electoral processes, digital identity verification,
and the management of public records by ensuring
transparency and security. Within the financial sector, it can
simplify international transactions, minimize operational
costs, and accelerate payment secttlements. As global
regulatory frameworks evolve and become more defined,
businesses and government institutions are anticipated to
increasingly adopt blockchain solutions as a trusted
mechanism for maintaining data integrity and reinforcing

digital trust.

Conclusion

Blockchain technology represents a significant leap forward
in achieving data integrity and digital trust in the information
age. By decentralizing data management and introducing
cryptographic verification, blockchain eliminates the need for
intermediaries and mitigates risks of tampering or fraud.
Although the technology faces challenges related to
scalability, regulation, and privacy, its potential benefits far
outweigh its limitations. With continuous advancements and
cross-industry adoption, blockchain is poised to redefine the
way digital systems operate, ensuring transparency,

accountability, and trust in the global digital ecosystem.
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ABSTRACT - Science, Technology, Engineering and
Mathematics (STEM) play a vital role in driving
innovation and sustainable development, yet gender and
diversity imbalances continue to hinder equal
participation. Women and other marginalized/minority
groups in India still face challenges such as social bias,
limited access to digital devices to enhance their skills,
knowledge, confidence and limited opportunities in
STEM education and careers. In this context, cyber
empowerment the strategic use of digital technology,
online platform and e-learning tools has emerged as an
effective means to enhance inclusivity. The study follows
a descriptive and analytical research design based on
secondary data collected from journals, scholarly articles,
Policy reports and global digital inclusion initiatives
supported by thematic analysis of gender and cyber
empowerment trends in STEM. This paper examines how
cyber empowerment fosters digital literacy, confidence
and leadership amount women and diverse communities.
It also explores national and international initiatives that
promote equitable access and representation in STEM
field. The discussion shows that technology enables
education  mentorship programs and  virtual
collaborations to significantly contribute to reducing the
gender gap. However, persistent barriers such as unequal
internet access, digital security issues and socio-cultural
restrictions still need to be addressed. The study
concludes that gender-sensitive digital education policies,
along with awareness and institutional support, are
essential to achieve long-term equity and inclusive growth

in the digital STEM ecosystem.

KEYWORDS: STEM inclusion, Gender diversity, Cyber

empowerment, Digital literacy, Inclusive innovation.
INTRODUCTION:

STEM education serves as a critical pillar of socio-economic
progress in the 21% century. Nations that successfully
promote innovation in science and technology often
experience higher economic growth and stronger human-
development indices. However, the participation of women
and other underrepresented groups in STEM remains
disproportionately low across both developing and developed
countries. Gender and diversity perspectives are, therefore,
essential for understanding the structural and cultural factors
that influence inclusion in these fields. Gender diversity in
STEM fields has remaineda persistent global challenge,
despite significant advancements in education and
technology. According to UNESCO (2022), women
constitute less than 30% of the world’s STEM workforce,
reflecting persistent gender gaps in participation in science
and technology. The emergence of cyber empowerment, the
strategic use of digital tools, e-learning,and technology
platforms,offers new opportunities for inclusive growth. As
STEM fields shape the future economy, ensuring equal
participation becomes a matter of social justice, innovation,
and sustainable development (World Bank, 2023). In India,
initiatives under the Digital India and NEP 2020 frameworks
have emphasized gender inclusion through ICT-enabled

education.

In recent years, digital transformation has revolutionizedthe
way knowledge is accessed and shared. The emergence of

online education, open-source learning platforms, and virtual
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labssuch as SWAYAM, MOOCs, INFLIBNET, ONOS, and
N-Listhas opened up new opportunitiesfor engagement in
STEM fields. Cyber empowerment, defined as the process of
enabling individuals through the use of digital technology,
has emerged as a potential equalizer. When effectively
implemented, it reduces barriers related to geography, cost,
and social stereotypes, allowing more inclusive engagement
in STEM. This paper examines the intersection of gender,
diversity, and cyber empowerment, focusing on how digital

inclusion can promote equitable growth and representation.

Objectives of the Study:

e To explore gender and diversity perspectives in

STEM education and employment.

e To examine the role of cyber empowerment in

enhancing inclusive participation.

e To identify the challenges faced by women and
marginalized groups in accessing digital STEM

opportunities.

e  To propose strategies that promote gender-sensitive

and inclusive growth through digital means.

RESEARCH METHODOLOGY

The study follows a descriptive and analytical design,
relying on secondary data from journals, policy reports, and
digital databases. The analysis focuses on trends in gender
representation, cyber initiatives, and digital literacy in STEM
education. Thematic interpretation is applied to identify the
relationships between gender inclusion and technology-

driven empowerment.
Limitations:

e Based on Secondary Data: The study mainly
depends on secondary sources such as reports,
articles, and digital publications. The absence of
extensive primary data may limit the depth of real-

time insights.

e  Quality and Reliability of Sources: The accuracy
of the findings depends on the credibility of the
secondary sources used. Any bias or limitation in

those sources may influence the overall conclusions.

Review of Literature:

Previous research consistently highlights a gender gap in
STEM disciplines. Studies show that socio-cultural factors,
gender bias, and lack of mentoring contribute to women’s
under-representation. UNESCO and UN  Women
reportemphasize that, although women constitute nearly half
of higher education enrolments, their participation in STEM
remains significantly lower. Initiatives such as Women Who
code, Girls in Tech, and the Digital India
programmedemonstrate how online training and mentorship
can help overcome these barriers. Many researchers also
identify cyber empowerment as a catalyst for women’s
participation,as it improves access to information, facilitates
self-learning, and enhances digital networking. However,
issues such as online safety, limited internet access in rural
areas, and persistent gender stereotypes continue to restrict

progress.
STEM:

STEMrefers to the four key disciplines of Science,
Technology, Engineering, and Mathematics. Together, these
areas form the foundation of modern knowledge and
innovation. STEM education focuses on helping learners to
develop critical thinking, logical reasoning, creativity, and
problem-solving abilities. These skills are essential in today’s

digital and technology world.

STEM fields play an important role in national progress
because they support scientific research, technology
advancement, and economic growth. From health care to
communication and from engineering to data science, STEM
influences almost every sector of society. Societies can build
a future-ready workforce capable of adapting to new
technologies and contributing to sustainable development by

strengthening STEM learning.

Cyber Empowerment:
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Cyber empowerment is the process of providing individuals
and communities with the necessary knowledge, skills, tools,
and resources to effectively, safely, and confidently access,
understand, and use digital technologies to improve their

lives and gain greater control over their circumstances.
Key components of Cyber Empowerment:

Technology Access: Ensuring equitable and affordable
access to digital infrastructure such as Computers,
Smartphones, and Reliable internet connectivity, especially

for marginalized and rural-urban populations.

Digital Literacy and Skills:Imparting the skills needed to
navigate the online world effectively, including critical
thinking to evaluate information, create digital content, and

use online communication and collaboration tools.

Cyber Safety and Security Awareness:Educating people on
how to protect their privacy and personal information online,
recognize and prevent cyber threats (such as Phishing and

Malware), and behave ethically in online world.

Economic Opportunity: Enabling access to online
education, job markets, financial services, and
entrepreneurship opportunities that can lead to economic

growth and better livelihoods.
Gender and STEM: Global and Indian perspectives:
Global Overview —

e According to the World Economic Forum (2024),
Women make up only 28.2% of the global STEM
workforce, compared to 47.3% in non-STEM

categories.

e Female participation in fields like Computing
(18.6%), Physics (24.1%),and Maths (37.3%)
remains low, while disciplines like Biology(64%
female) and Environmental Science (50.1% female)

show progress.

e Although absolute numbers are improving due to

policy pushes, persistent biases remain in STEM

career choice and retention, particularly at higher

academic and leadership levels.
Indian’s Overview —

e India saw a significantrise in the number of female
STEM graduates andin the workforce, yet faces a
steep drop in female participation between

secondary education and technical careers.

e Social norms and gender rules directly shape young
women’s aspirations and opportunities in STEM,
influenced by family, the education system, and

societal expectations.

e Initiatives like Vigyan Jyoti, Beti Bachao-Beti
Padhao, and targeted scholarships increasingly
promote STEM for girls, but rural-urban and socio-

economic divides persist.

Barriers to gender Diversity in STEM:
Societal and Cultural Norms —

e The perception of engineering and technology as
“masculine”disciplines discourages girls from early

engagement.

e Lack of visible female role models in leadership

positions compounds self-doubt and aspiration gaps.
Educational Access and Structure —

e Course design and teaching materials often ignore
inclusive pedagogies, further alienating minority

gender students.

e Early exposure to STEM is crucial; research shows
that interventions before grade 3 have a lasting

impact on diversity.
Workplace and Career Progression —

e Gender bias in hiring, promotion, and workplace

culture obstructs advancement for women in STEM.
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e Lower representation of women in executive boards
and  decision-making  perpetuates  systemic

inequities.
The Promise and Practice of Cyber Empowerment:
Defining Cyber Empowerment —

Cyber empowerment encompasses the skills, tools, and
opportunities enabled by digital technology, including online
learning platforms, remote collaboration, and digitally

inclusive communities.
For underrepresented groups, cyber empowerment can mean:

e Access to MOOCs and e-learning resources

tailored to individual pace.

e Participation in virtual mentor networks and peer-

support groups.

e Safe spaces for expression, skill-building, and

networking, even in restrictive real-world contexts.

Impact Analysis —

Pilot studies demonstrate that digital literacy programs
dramatically improve confidence, cybersecurity awareness,
and interest in tech-related careers among women and

minorities. This ripple effect translates into:

e Increasing participation in digital-enabled technical

certifications.

e More secure online habits are spreading through
families and communities, led by digitally

empowered women.

e Enhanced innovation pipelines, as diversity brings
heterogeneous problem-solving perspectives into

STEM research teams.

Findings and Discussion

This descriptive analysisfinds that cyber empowerment
contributes positively to gender inclusion in STEM in
multiple ways. First, digital education platforms offer

flexible, affordable learning opportunities for women who

may otherwise lack access to conventional classrooms.
Massive Open Online Courses (MOOQOCs), coding boot
camps, and virtual laboratories enable
skilldevelopmentbeyond institutional boundaries. Secondly,
cyber empowerment enhances professional networking such
as LinkedIn, Research Gate,enabling women to collaborate,
publish, and share innovations beyond geographical

limitations.

Third, the availabilityof online mentorship and peer-learning
networks creates supportive ecosystems. These virtual
communities encourage women and marginalized students to
pursue STEM careers confidently. The study also reveals that
cyber empowerment promotes leadership by providing access
to decision-making tools, entrepreneurship resources, and
start-up platforms. Digital spaces thus become channels for

innovation and social change.

Despite these advances, several challenges remain. A
significant digital divide persists between urban and rural
populations, often aligned with economic and gender
differences. Many women still face inadequate access to
high-speed internet or digitals devices,which limitstheir
participation in online STEM initiatives. Concerns about
cyber security, online harassment, and privacy discourage
some women from active engagement. Furthermore, gender
bias in technology design, such as algorithms trained on non-

inclusive datasets, can perpetuateexisting inequalities.

Institutional and cultural barriers also influence participation.
Societal expectations, family responsibility, and lack of role
models discourage many women from pursuing STEM fields.
Educational institutions sometimes fail to provide gender-
neutral environments or adequate career counselling.
Therefore, while cyber empowerment provides tools for
inclusion, it cannot achieve full equality without supportive

policies, safe digital environments, and awareness programs.
Suggestions and Recommendations

e Integrate  gender-sensitive  digital  policies:

Governments and institutions should incorporate
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gender equality principles in their digitaleducation

and STEM policies.

e Expand digital literacy initiatives: Training
programs that focus on basic and advanced digital
skills for women must be implemented, particularly

in rural and semi-urban areas.

e Develop mentorship and networking platforms:
Online mentoring, collaborations, and career-
development programs should be strengthened to
enhance confidence and leadership among women

in STEM.

e Ensure safe cyber environments: Cybersecurity
training and strict measures against online
harassment are essential for encouraging women’s

participation.

e Promote inclusive curriculum design: STEM
education should include examples and case studies
highlighting contributions from diverse genders

and communities.

e Institutional support and recognition: Universities
and colleges should create awards, scholarship, and
incentives for women and marginalized students

who excel in digital learning and research.

e Public-private partnerships: Collaboration among
government, industry,and academia can generate
greater resources for digital infrastructure and

inclusive innovation.

CONCLUSION

Cyber empowerment offers a transformative pathway toward
achieving gender equity and diversity in STEM. Digital tools,
when used effectively, can dismantle traditional barriers
related to access geography and social norms. The growing
use of e-learning platforms, online mentorship, and virtual
collaboration demonstrates that technology has the power to
democratize education and innovation. However, inclusion

cannot rely solely on digital availability; it also depends on

equitable access, a safe online environment,and supportive

institutional frameworks.

The analysis suggests that empowering women and
marginalized groups through technology contributes directly
to sustainable development and national progress. By
implementing gender-responsive digital strategies and
promoting awareness at both policy and institutional levels,
societies can cultivate an inclusive STEM ecosystem where
every individual, regardless of gender or background, can

learn, innovate, and lead.
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