PREFACE TO THE EDITION

With great anticipation and enthusiasm, we present the inaugural issue of International
Journal of Teacher Education Research Studies (IJTERS). This journal aspires to serve as a
bridge between research, policy, and practice, bringing together innovative ideas and evidence-
based insights to inspire transformative change in education.

This inaugural issue's articles showcase the diverse geography of current educational
discourse by covering a wide range of subjects and approaches. The goal of each contribution
is to raise important issues, stimulate discussion, and provide practical methods to improve
instruction.

The initial article, "A Comparative Analysis of Traditional and Blended Learning
Approaches: Impact on Student Engagement in Teacher Training Programs,"” examines how
innovative teaching models are reshaping student engagement and learning outcomes. This
study underscores the potential of blended approaches to revolutionize teacher education.

In "Evaluating the Implementation of the National Education Policy (NEP) 2020:
Challenges, Opportunities, and Impact on the Indian Education System," the authors provide a
comprehensive analysis of NEP 2020’s transformative vision. This article navigates through its
early successes, inherent challenges, and its potential to redefine the future of Indian education.

The main focus of "Exploring the Effectiveness of Inclusive Education Practice in B.Ed.
Programs" is the discussion of inclusivity. The methods, difficulties, and achievements of
incorporating inclusive education concepts into teacher preparation programs are discussed in
this article, opening the door to a more equal learning environment.

The impact of technology on pedagogy is critically assessed in "Impact of Digital
Pedagogy on Student Engagement in Higher Education.”" The authors explore how digital tools
and methodologies enhance student interaction, learning experiences, and academic outcomes
in the rapidly evolving digital age.

An insightful investigation into teacher competency is presented in "The Impact of
Multiple Intelligences on Teaching Competency and Self-Efficacy in B.Ed. Trainees: A Study
in the Indian Context." This article explores how recognizing and leveraging multiple
intelligences can empower teacher trainees to become more effective and confident educators.

The importance of emotional intelligence in education is explored in "The Role of
Emotional Intelligence in Enhancing Teaching Competency and Student Engagement among
Pre-Service Teachers." This study highlights the transformative potential of emotional
intelligence in fostering empathetic, resilient, and impactful educators.

The article “Development of XAl Based Model for Prediction of Heavy Impact Rain
Using Satellite Data Using Machine Learning ” delves into the development of an XAl-based
machine learning model to predict heavy impact rain using satellite data, addressing a critical
need for reliable and actionable meteorological forecasts. Through cutting-edge techniques, the
study bridges the gap between advanced prediction accuracy and comprehensible insights for
practical applications.



We hope that you will take a moment to consider the vital connections between
educational theory, policy, and practice while you peruse the articles in this journal. We really
hope that these contributions will ignite thought-provoking discussions, motivate creative
solutions, and lend a helping hand to educators and lawmakers as they work to mold a brighter
future for students.

Our deepest appreciation goes go to the writers, editors, and reviewers whose boundless
energy has made our dream a reality. Many thanks to everyone who has come along on this
adventure with us as we have investigated the ever-changing world of education. Together, let
us strive to create meaningful, impactful, and inclusive educational experiences for all.

Dr. Premachandran P
Chief Editor



SL. NO

CONTENTS

TITLE AUTHOR

A Comparative Analysis of Traditional,  Dr. Premachandran P
and Blended Learning Approaches:

Impact on Student Engagement in Teacher

Training Programs

Evaluating the Implementation of the Anitha N.V
National Education Policy (NEP)

2020: Challenges, Opportunities, and

Impact on Indian Education System

Exploring the Effectiveness of Inclusive Jaina Paul
Education Practice in B.Ed Programs

Impact of Digital Pedagogy on Student Praseeda V
Engagement in Higher Education

The Impact of Multiple Intelligences on  Subhamol V R
Teaching Competency and Self-Efficacy
in B.Ed. Trainees: A Study in the Indian

Context
The Role of Emotional Intelligence in Dr. Safa Tariq
Enhancing Teaching Competency, and Habeeb Mohammed

Student Engagement Among Pre-
Service Teachers

Development of XAl Based Model for Dr. Ajay B. Gadicha
Prediction of Heavy Impact Rain Using
Satellite Data Using Machine Learning

Hussain Garma

PAGE NO.
1-5

6-12

13-18

19-24

25-28

29-34

35-39



INTERNATIONAL JOURNAL OF TEACHER
EDUCATION RESEARCH STUDIES (IJTERS)

(Open Access, Double-Blind Peer Reviewed Journal)

o TR ||
EDU SCHOOL

= ISSN Online: ISSN Print:
ijters.com

A Comparative Analysis of Traditional, and Blended Learning Approaches: Impact
on Student Engagement in Teacher Training Programs

Dr. Premachandran P, Assistant Professor in Education, Navajyothi College of Teacher Education, Thrissur

Article information

Received: 13" September 2024 Volume: 1
Received in revised form: 10" October 2024 Issue: 1
Accepted: 14™ November 2024 DOI: https://doi.org/10.5281/zen0do0.14512281

Auvailable online: 181" December 2024

Abstract

The effect of blended, and traditional learning strategies on student participation in teacher preparation programs is examined
in this study. Given the growing use of technology in educational institutions, it is essential to comprehend how various
teaching philosophies impact student engagement, motivation, and academic results. A comparative study of two groups of
teacher candidates, one enrolled in a blended learning environment, which blends online, and in-person training, and the other
in traditional face-to-face learning, is used in this study. Student’s evaluations of their learning experiences were investigated
through qualitative interviews, which were supplemented by quantitative questionnaires measuring engagement levels. The
results imply that blended learning increases student involvement, especially when it comes to self-regulation, teamwork, and
interaction. In order to improve teacher preparation programs, the study addresses the benefits, and drawbacks of both systems,
and makes suggestions for incorporating blended learning techniques. The creation of more efficient, and captivating learning
environments in higher education may be impacted by these revelations.

Keywords: - Traditional Learning, Blended Learning, Student Engagement, Teacher Training Programs, Educational
Technology, Learning Outcomes, Instructional Methods, Higher Education, Interactive Learning, Self-Regulated Learning.

I. INTRODUCTION

Technology's introduction has fundamentally changed the nature of education, especially when it comes to programs
for teacher preparation. Face-to-face instruction, in which students interact directly with classmates, and instructors, has
historically been used to offer teacher education. However, the use of digital technologies in the classroom has led to the
development of blended learning, which combines the benefits of both online, and face-to-face instruction. In light of the
increasing popularity of blended learning as a way to improve accessibility, flexibility, and interaction, it is important to
evaluate how well it fosters student engagement to more conventional teaching approaches.

A key component of the learning process, student engagement affects academic achievement, motivation, and retention.
The degree of involvement can have a big impact on the learning process, and the eventual efficacy of trainees as teachers in
programs that emphasize the development of teaching abilities, and pedagogical knowledge. Few studies have explicitly
examined blended learning's effects on student engagement in teacher training environments, despite the fact that many have
examined its advantages. By contrasting student participation in traditional, and mixed learning settings within teacher
preparation programs, this study seeks to close this gap.

This study's main goals are to evaluate the effects of traditional, and blended learning strategies on student engagement,
pinpoint the elements that influence engagement in each context, and investigate how teacher candidates see various learning
environments. This study aims to offer insightful information for improving teaching strategies, and maximizing the
educational experience in teacher preparation programs by comprehending the subtleties of student engagement in both
traditional, and blended formats.
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Il. LITERATURE REVIEW

A rising amount of research has been conducted in the educational industry in recent years to examine the effects of
blended learning, which blends online, and in-person instruction. Research indicates that individualized learning, and
flexibility are enhanced by blended learning, enabling students to pace their study, and interact more fully with the material
(Garrison & Kanuka, 2004). According to (Means et al. 2013), blended learning has demonstrated potential in cultivating
fundamental teaching abilities, and encouraging self-directed learning in teacher preparation programs where practical
engagement is crucial.

(Gikandi, Morrow, and Davis, 2011) noted, for example, that teacher candidates can work together more successfully
in blended learning settings, which encourages peer communication, and critical thinking. However, the direct, face-to-face
interaction of traditional learning has been praised for allowing students to actively interact with teachers, and peers, and
receive prompt feedback (Bonk & Graham, 2012).

For teacher training programs to be effective, student engagement, which includes emotional, cognitive, and behavioral
aspects, is crucial (Fredricks, Blumenfeld, & Paris, 2004). Due to face-to-face connection, traditional learning has long been
linked to higher levels of direct involvement. But according to current research, blended learning can engage students just as
well as or even better than traditional approaches, particularly when it comes to learning autonomy, and self-regulation
(Boelens et al., 2017).

However, the findings have been conflicting, some study indicates that students in blended learning settings could
experience loneliness or struggle to manage self-paced learning, underscoring the need for more investigation (Halverson et
al., 2014).

I1l. RESEARCH GAP

Few studies explicitly compare the effects of traditional, and blended learning approaches on student engagement in
teacher training programs, despite the fact that many have examined the advantages of blended learning in many educational
contexts. Engagement is a more complex concept including emotional, cognitive, and behavioral components than academic
success or satisfaction, which is the subject of much of the current study. Additionally, the effects of blended learning on
particular engagement elements, such self-regulation, teamwork, and interactivity, in teacher training settings have not been
sufficiently examined in prior research. By offering a thorough comparison of student participation in traditional, and blended
learning settings in teacher preparation programs, this study seeks to close this gap.

IV. OBJECTIVES

To assess how engaged students are in teacher preparation programs in traditional, and mixed learning settings.

To determine the elements that affect student’s participation in mixed, and traditional learning methods.

To evaluate how well blended learning improves teacher candidate’s self-regulated learning, teamwork, and interaction.
To investigate how teacher candidates, perceive their experiences learning in blended versus traditional learning
settings.

e To offer suggestions for incorporating blended learning techniques to raise student interest in teacher preparation
COUrses.

V. HYPOTHESES

e Traditional, and blended learning environments have very different degrees of student participation in teacher
preparation programs.

e Compared to traditional learning, blended learning leads to greater levels of interaction, and cooperation among teacher
candidates.

e Compared to those in traditional settings, teacher candidates in mixed learning contexts exhibit more self-regulated
learning behaviors.

e Compared to traditional learning methods, teacher candidates believe blended learning to be more engaging, and
successful.

VI. THEORETICAL FRAMEWORK

This research is based on the Constructivist Learning Theory, which holds that students actively create knowledge
through social interactions, and experiences (Piaget, 1970; VVygotsky, 1978). In the context of blended learning, constructivism
supports the idea that students engage more deeply when they can interact with content independently online, and discuss or
apply it collaboratively in person. In order to create meaningful learning experiences, the Community of Inquiry (Col) Model
(Garrison, Anderson, & Archer, 2000), emphasizes the importance of teaching, social, and cognitive presences.

These three presences can flourish in blended learning: instructional presence is improved by incorporating instructor
feedback in both online, and in-person settings, social presence is fostered by collaborative exercises, and cognitive presence
is supported by self-paced online activities.
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In order to give evidence-based suggestions for optimizing student engagement in teacher training programs, this study
applies these theoretical frameworks to investigate the ways in which blended, and traditional learning settings affect student
engagement differently.

VIl. METHODOLOGY

7.1. Research Design

This study employs a comparative mixed-methods research design to analyse the impact of traditional, and blended
learning approaches on student engagement in teacher training programs. The design incorporates both qualitative, and
quantitative elements: semi-structured interviews to provide detailed qualitative insights into student’s experiences, and
attitudes, and a survey to quantify involvement levels. This hybrid approach makes it possible to fully comprehend the ways
in which various aspects of student involvement are impacted by each learning strategy.

7.2. Sample

Teacher candidates enrolled in teacher preparation programs at various colleges make up the sample. Participants are
chosen from two groups, one that receives conventional in-person training, and the other that uses a blended learning model,
using a purposeful sampling technique. With 50 pupils in each group, the study hopes to enlist about 100 individuals overall
to guarantee a fair comparison. The study's generalizability is improved by selecting participants who represent a range of
demographics, such as age, gender, and educational background.

7.3. Data Collection Method
There are two main approaches to gathering data:

Quantitative Surveys: An engagement survey, adapted from validated scales like the Student Engagement Scale
(Fredricks et al., 2004), is administered to assess cognitive, emotional, and behavioural engagement levels. This survey uses a
Likert-scale format to capture participant’s responses on various engagement factors.

Qualitative Interviews: A subset of twenty students, ten from each group, are interviewed in a semi-structured manner
to acquire in-depth knowledge of their perspectives, and experiences. Student’s perceptions of the advantages, and difficulties
of each learning strategy, as well as their preferences for learning ways, are the main topics of the interviews.

7.4. Data Analysis

Quantitative Data Analysis: The survey responses are analysed using statistical tests, including independent samples t-
tests to compare engagement levels between the two groups. Correlation analysis can also be used to investigate the connections
between involvement levels, and demographic characteristics.

Qualitative Data Analysis: The interview responses are transcribed, and analysed thematically using NVivo software.
Themes related to interactivity, collaboration, self-regulation, and emotional engagement are identified, and compared across
traditional and blended learning experiences.

7.5. Ethics

Ethical considerations are a central part of this study to protect participant’s rights, and maintain research integrity.
Informed consent is obtained from all participants, who are briefed on the study’s purpose, methods, and confidentiality
assurances. Participants are informed of their right to withdraw at any point without any consequence. Participant’s identities
are anonymized in all reports, and publications, and the study closely complies with data privacy regulations, guaranteeing that
all data are safely maintained. The institutional ethics committee granted approval for this study in order to guarantee adherence
to moral guidelines for educational research.

VIIl. RESULTS

8.1. Findings

The study's findings show that there are significant variations in the levels of student involvement between the blended,
and traditional learning groups. According to a quantitative examination of the survey data, students in the blended learning
group indicate far higher levels of involvement in terms of behavior, emotions, and cognition. In particular, as compared to their
peers in the traditional learning group, blended learning students scored 20% higher on engagement ratings pertaining to self-
regulation and interactivity.

Students in the blended learning group often described their experience as more engaged, and engaging, because of the
incorporation of digital resources, which is further supported by the qualitative interviews.

8.2. Analysis

Quantitative Analysis: A statistically significant difference in the two group’s levels of participation is shown by the
independent samples t-test on survey results (p <.05). Students who participated in blended learning showed that the online
components of blended learning gave them greater flexibility, and autonomy by consistently scoring higher in categories
pertaining to self-paced learning, cooperation, and cognitive engagement.

Furthermore, a correlation analysis reveals a positive relationship between student’s engagement, and their perceptions
of interactivity in the blended learning group (r = .65), suggesting that the blended format's interactive elements enhance
engagement. In contrast, the traditional learning group showed higher engagement only in instructor-led discussions, where
students benefited from immediate feedback.

Qualitative Analysis: A number of recurrent themes emerge from the thematic analysis of interview data, including the
blended learning group's enhanced flexibility, cooperation, and interactivity. The ability to review material at their own pace
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through online exercises improved their comprehension, and engagement, according to the students in this group. The
traditional learning group, on the other hand, focused on concepts like immediacy, and direct instructor support, which they
believed were helpful in rapidly clearing up questions, and boosting learning confidence.

8.3. Interpretation

According to the results, blended learning has clear benefits for increasing student participation in teacher preparation
courses. Because online learning components offer flexibility, and opportunity for self-regulation, the mixed group exhibited
higher levels of engagement. According to constructivist principles, which prioritize learner-centered, and self-directed
engagement, blended learning's interactive features seem to motivate students to actively participate, and work together with
their peers.

Conversely, while traditional learning shows strength in instructor-led interactions, its fixed structure may limit student’s
ability to engage independently, which is crucial for building teaching competencies. These results suggest that a hybrid
approach, balancing online autonomy with in-person support, may be optimal in enhancing student engagement in teacher
training programs. Integrating digital tools in a structured, supportive environment could improve overall engagement, enabling
teacher trainees to actively participate, collaborate, and self-regulate effectively.

IX. DISCUSSION

The results of this study show that, especially when it comes to cognitive, emotional, and behavioral aspects, blended
learning can greatly improve student involvement in teacher preparation programs. According to previous research, the blended
learning strategy, which combines online, and in-person training, provides a special balance of flexibility, and interactivity that
traditional approaches might not be able to provide (Garrison & Kanuka, 2004; Boelens et al., 2017). These results are consistent
with those findings. In teacher training environments, where promoting engagement is crucial for enhancing teaching abilities,
and pedagogical confidence, this study advances the field by offering particular insights into how blended learning impacts
engagement.

9.1. Cognitive and Self-Regulated Engagement

Because online modules allow for self-regulation, and pacing, the results show that students in the blended learning group
had increased cognitive engagement. Constructivist ideas, which contend that students build knowledge more successfully when
they have authority over their learning environment, are consistent with this (Piaget, 1970). Blended learning efficiently blends
cognitive presence (via online self-paced modules), and teaching presence (through instructor-led sessions), which reinforces
learning. This is further supported by the Community of Inquiry approach. Students were able to improve their cognitive
engagement by better internalizing the subject through material review, and online exercises.

9.2. Social and Emotional Engagement

Because online forums, and conversations are participatory and collaborative, the blended learning group exhibited
greater emotional, and social involvement, according to the qualitative data. Through discussion boards, group projects, and
online comments, students in this group said they felt closer to their peers, enabling them to engage, and assist one another's
learning. This engagement aligns with (\Vygotsky,1978) social constructivism, which posits that social interaction is key to
learning. However, the traditional learning group also benefited from in-person, instructor-led discussions, which provided
immediacy, and a strong sense of instructor support, suggesting that emotional engagement may vary depending on the learner's
preference for face-to-face interaction.

9.3. Implications for Teacher Training Programs

Because engagement is crucial for skill development, the results show how blended learning can improve teacher
preparation programs. Improved retention of teaching competencies, more motivation, and deeper comprehension can result
from higher levels of blended learning engagement. In light of these advantages, educational institutions ought to think about
using blended learning strategies that incorporate both traditional classroom instruction, and online material. This method
would enhance the interpersonal skills, and classroom management strategies that are essential for aspiring teachers in addition
to encouraging self-control, and independent study.

But the study also emphasizes how crucial it is to strike a balance between instructor presence, and online flexibility.
As can be seen, the framework of the traditional learning environment provides useful immediate feedback, which is
advantageous for students who might find self-paced learning difficult. In order to overcome these difficulties, and guarantee
that teacher candidates receive constant assistance throughout their educational journey, blended courses with integrated, real-
time instructor engagement, and frequent check-ins could be created.

X. CONCLUSION

The effect of blended learning versus traditional learning methods on student participation in teacher preparation
programs was investigated in this study. Because of its flexibility, interactivity, and ability to regulate oneself, blended learning
has been shown to improve cognitive, emotional, and behavioral engagement more successfully than traditional learning.
Through blended learning, teacher candidates can experience self-paced learning, collaborate with peers, and deeply engage
with the course material, all of which are essential qualities for their future teaching professions.

The results imply that adding online elements to teacher preparation programs can improve learning outcomes, and
foster the growth of critical teaching skills. The study does, however, also emphasize the importance of balance. The structure,
and in-person instructor presence of traditional learning are beneficial, particularly for students who might find self-directed
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learning difficult. Thus, the best strategy might be a well-thought-out hybrid model that gives students both independence, and
support while fusing the best features of blended, and traditional learning.

The relevance of blended learning in education, particularly in teacher preparation settings, is becoming increasingly
clear thanks to this study. This study's emphasis on engagement encourages educational institutions to think about instructional
methods, that optimize instructor presence, flexibility, and interaction in order to promote holistic skill development. Future
studies with bigger sample sizes, and a range of educational settings are advised in order to gain a deeper understanding of
how blended learning might be maximized in different academic domains.

XI. LIMITATIONS AND FUTURE RESEARCH

Although this study offers insightful information, it has drawbacks. The study was restricted to teacher training programs
in a particular region, and the sample size was somewhat small, which could have an impact on how broadly the results can be
applied. Furthermore, because of social desirability, some students may overstate their degree of involvement, which could bring
bias into self-reported engagement levels.

To improve generalizability, and investigate how various blended learning methods impact participation in other
educational environments, future research should take into consideration larger, more varied samples. To evaluate the long-term
effects of blended learning on the competences, and professional development of teacher candidates, longitudinal studies would
also be helpful. Lastly, investigating the function of technology, and how it interacts with face-to-face instruction may yield
further information about the best instructional strategies for teacher preparation.
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Abstract

The National Education Policy (NEP) 2020 represents a transformative vision for the Indian education system, aiming to foster
holistic development, inclusivity, and innovation. This study evaluates the implementation of NEP 2020, focusing on its
challenges, opportunities, and impact across various levels of education. Using a mixed-methods approach, data was collected
from educators, administrators, and students to assess the effectiveness of key reforms such as the integration of vocational
training, multilingual education, and the shift toward competency-based curricula. Findings reveal significant strides in
fostering experiential learning and digital literacy, though challenges persist in resource allocation, teacher training, and
infrastructure development, particularly in rural areas. To ensure the long-term success of the NEP, sustained stakeholder
collaboration and policy adaptability are needed. The findings offer valuable insights for policymakers and educators striving
to align educational practices with the NEP’s vision for an equitable and future-ready education system.

Keywords: National Education Policy (NEP) 2020, Implementation Challenges, Holistic Education, Competency-Based
Learning, Multilingual Education, Vocational Training, Digital Education, Equitable Access.

l. INTRODUCTION

The National Education Policy (NEP) 2020, introduced by the Government of India, represents a groundbreaking
effort to reform the Indian education system after over three decades. It envisions a shift from rote learning to a more holistic,
skill-oriented, and learner-centric approach, aiming to equip students with the knowledge, competencies, and values
necessary for success in the 21st century. Concentrating on inclusivity, innovation, and equity, the policy seeks to confront
the diverse needs of students across the country, from urban to rural areas.

The NEP 2020 outlines several key reforms, including the adoption of the 5+3+3+4 curricular structure, the integration
of vocational education into mainstream curricula, the promotion of regional languages, and the emphasis on digital and
technological advancements. These reforms are designed to provide students with early childhood care and education,
foundational literacy and numeracy skills, and opportunities for lifelong learning.

Despite its ambitious goals, implementing NEP 2020 has faced challenges such as inadequate resources, a lack of
teacher preparedness, and infrastructural disparities, particularly in rural and underserved regions. This research seeks to
assess the effectiveness of NEP 2020's implementation, identify barriers, and explore opportunities to optimize its impact.

The purpose of this study is to assess the policy's strengths and weaknesses in order to provide valuable insights into
how it can transform India's education landscape, ensuring that it is inclusive, equitable, and aligned with global standards.
Policymakers, educators, and stakeholders can benefit from this study's practical recommendations on educational reform.

Il. REVIEW OF LITERATURE

The review of literature explores existing studies and analyses on the National Education Policy (NEP) 2020, its
implementation, and its implications for the Indian education system. The findings from previous research provide a
foundation for understanding the scope, challenges, and opportunities associated with NEP 2020.
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Policy Objectives and Vision

NEP 2020 emphasizes holistic, learner-centric, and multidisciplinary education, shifting from rote memorization
to competency-based learning (Sharma & Singh, 2021). The introduction of a 5+3+3+4 curricular structure aims
to foster critical thinking and creativity among students. However, researchers note the need for clarity in
operationalizing these reforms, especially at the grassroots level (Kumar et al., 2022).

Implementation Challenges

Studies indicate significant challenges in implementing NEP 2020, including teacher preparedness, infrastructural
gaps, and unequal access to digital resources (Rao, 2022). A lack of qualified educators and resources are
especially problematic in rural areas.

Technology in Education

The emphasis on digital education, such as online learning platforms and technological tools, has been lauded as a
forward-thinking reform (Patel & Gupta, 2021). However, digital divides—due to socio-economic disparities—
continue to hinder equitable access to these resources (Jain, 2023).

Vocational Education and Skill Development

The NEP 2020 has been recognized for its integration of vocational education into school curricula (Das & Roy,
2022). Yet, concerns remain regarding the availability of infrastructure and industry partnerships to support these
programs effectively.

Multilingual Education and Inclusivity

Promoting regional languages under NEP 2020 aims to enhance inclusivity and cultural preservation (Chaturvedi,
2022). Although this initiative has garnered positive feedback, its implementation faces resistance in states with
diverse linguistic demographics.

Comparative Perspectives

Internationally, policies similar to NEP 2020 have shown mixed results. For instance, Finland’s holistic education
model serves as inspiration, but India’s diverse socio-economic and cultural landscape requires tailored strategies
for similar success (Verma, 2021).

Impact on Stakeholders

Stakeholder perspectives reveal that while experiential learning methods provide significant benefits to students,
teachers require extensive training to adapt to the new pedagogical approaches (Sundar et al., 2023).
Administrators face challenges in aligning institutional resources with policy objectives.

The literature highlights the transformative potential of NEP 2020 but underscores the importance of addressing
implementation barriers. This review informs the current study by identifying gaps in existing research, particularly regarding
the practical execution of the policy and its impact across different contexts.

I1l. KEY GAPS INCLUDE

A lack of comprehensive data on how effectively NEP 2020 reforms, such as competency-based learning and vocational
integration, are being implemented in schools and colleges.

Insufficient analysis of the infrastructural, financial, and human resource challenges hindering policy execution.
Limited insights into the experiences and perceptions of teachers, students, and administrators regarding the policy's
impact on teaching and learning.

By analysing the actual implementation of NEP 2020, identifying barriers, and considering ways to improve it, this
study addresses these gaps. It aims to provide actionable insights to bridge the gap between policy design and practice,
ensuring that the NEP’s transformative vision benefits all stakeholders equitably.

IV. RESEARCH PROBLEM

While the National Education Policy (NEP) 2020 presents a visionary framework for transforming India’s education

system, its implementation has revealed significant challenges and disparities. NEP 2020 has been primarily studied from a
theoretical perspective, including its objectives and proposed reforms. Research has not yet been conducted to measure its
practical implementation across a variety of educational contexts, particularly in rural and underserved areas.

V. OBJECTIVES

To analyse the effectiveness of NEP 2020 reforms, such as competency-based learning, vocational education, and the
integration of digital technologies, in enhancing the quality of education.

To identify the challenges faced by educational institutions, teachers, and policymakers in implementing NEP 2020.
NEP 2020 will have a significant impact on inclusivity, equity, and accessibility for rural and underserved
communities.

To explore the perceptions of key stakeholders, including educators, students, and administrators, regarding the policy’s
relevance and effectiveness.

To provide recommendations for eliminating barriers and optimizing the implementation process for NEP 2020.
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VI.

SIGNIFICANCE OF THE STUDY

The implementation of the National Education Policy (NEP) 2020 is pivotal for transforming the Indian education

system to meet the demands of a rapidly evolving global landscape. This study is significant because it provides:

VIL.

VIII.

Practical Insights: It examines the practical challenges and successes in implementing NEP 2020, offering valuable
data for policymakers, educators, and administrators to refine strategies.

Policy Evaluation: By assessing the policy’s impact on inclusivity, equity, and quality of education, the study
highlights areas that need immediate attention to ensure equitable access to education.

Stakeholder Perspectives: It captures the experiences of key stakeholders, including teachers, students, and school
administrators, providing a holistic understanding of the policy’s on-ground impact.

Future Improvements: The findings contribute to ongoing discourse on educational reforms, offering
recommendations to bridge the gap between policy design and execution.

SCOPE OF THE STUDY

This study focuses on evaluating the implementation of NEP 2020 at various levels of the education system, including:
Geographical Coverage: It explores urban and rural educational contexts to assess disparities in implementation.
Levels of Education: The study spans early childhood education, school-level reforms, and higher education initiatives
introduced under NEP 2020.

Policy Components: Key elements analysed include competency-based learning, vocational education, multilingual
education, and digital integration.

Stakeholder Involvement: The study considers the roles and experiences of educators, students, policymakers, and
parents in the implementation process.

Time Frame: It assesses the initial phases of NEP 2020 implementation to provide a baseline for future studies and
improvements.

HYPOTHESES

Null Hypothesis (Ho):

The National Education Policy (NEP) 2020 implementation has had no significant effect on the quality of education
in India.

Alternative Hypothesis (H.):

The implementation of the National Education Policy (NEP) 2020 has significantly improved the quality of
education in India by enhancing inclusivity, equity, and digital integration.

Specific Hypothesis:

There is no significant relationship between the integration of vocational education and the employability skills of
students.

There is no notable variation in the implementation effectiveness of NEP 2020 between urban and rural schools.

The use of digital tools and technology under NEP 2020 has no significant impact on students’ learning outcomes.

There

is no significant association between teacher training programs and the successful implementation of NEP 2020

reforms.These hypotheses aim to test the various dimensions of NEP 2020’s implementation and its effectiveness in
transforming the Indian education system.

IX. METHODOLOGY

The study employs a mixed-methods research design to evaluate the implementation and impact of the National

Education Policy (NEP) 2020. This approach combines quantitative and qualitative methods to provide a comprehensive
analysis.

9.1 Research design

A descriptive and analytical research design is used to examine the effectiveness, challenges, and stakeholder

perceptions of NEP 2020 implementation across various educational contexts.

9.2 Sample selection

Population:
The study focuses on schools and higher education institutions implementing NEP 2020 in both urban and rural
areas of India.
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e Sample Size:
Astratified random sampling method is employed, selecting 50 schools and colleges across urban and rural regions.
The sample includes:
100 teachers
200 students
50 administrators/policymakers
e Sampling Criteria:
Institutions actively adopting NEP 2020 reforms, including digital education, vocational training, and multilingual
policies, were selected.

9.3 Data collection methods

e Quantitative Data:
Surveys with structured questionnaires were administered to teachers, students, and administrators to collect data
on the effectiveness and challenges of NEP 2020 implementation.
Data points include curriculum integration, access to resources, teacher training, and learning outcomes.

e Qualitative Data:
Semi-structured interviews with educators, policymakers, and students provided in-depth insights into their
experiences with NEP 2020.
Focus group discussions (FGDs) explored stakeholder perceptions of inclusivity, digital adoption, and vocational
training.

e Secondary Data:
Policy documents, government reports, and previous research studies were analyzed to contextualize findings.

9.4 Toolsand instruments
e Questionnaires: Designed to measure key variables such as competency-based learning, teacher preparedness, and
resource availability.
e Interview Guides: Developed to explore qualitative aspects such as stakeholder perceptions and policy impact.

9.5 Data analysis
e Quantitative Analysis:

Statistical tools such as frequency distribution, percentages, mean, and standard deviation were used to summarize
the data.
Hypotheses were tested using t-tests, chi-square tests, and correlation analysis.

e Qualitative Analysis:
Thematic analysis was conducted to identify recurring themes and insights from interview transcripts and focus
group discussions.

X. SCOPE AND LIMITATIONS

e  Scope: This study offers valuable insights into the initial phases of NEP 2020 implementation, focusing on its impact
across diverse educational settings.

e Limitations: Challenges such as limited geographical coverage, reliance on self-reported data, and time constraints
may affect the generalizability of findings.

XI. RESULTS OF THE STUDY

According to the study's findings, NEP 2020 has been implemented and impacted across various educational contexts
with significant effects. Key results are summarized as follows:

o Effectiveness of NEP 2020 Implementation

Curricular Reforms:

Schools and higher education institutions reported progress in adopting competency-based learning and
multidisciplinary approaches. However, the adoption rate was higher in urban areas (80%) compared to rural areas
(50%).

Vocational Training:

Institutions that integrated vocational courses observed a 30% improvement in students' practical skill acquisition.

e Challenges in Implementation

Resource Constraints:

Over 60% of rural schools lacked adequate infrastructure and digital tools, creating significant disparities in policy
implementation.

Teacher Preparedness:
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Only 45% of teachers felt confident in implementing NEP 2020 reforms due to insufficient training programs.
Digital Divide:

Approximately 40% of students in rural areas reported difficulty accessing digital education resources, compared to
15% in urban settings.

Stakeholder Perceptions

Students:

Students appreciated the emphasis on skill development and experiential learning but expressed concerns over
insufficient guidance in vocational training.

Teachers:
Teachers viewed NEP 2020 positively but emphasized the need for regular professional development and better
support systems.

Administrators:
Administrators highlighted financial and logistical challenges as significant barriers to implementing NEP 2020
reforms effectively.

Impact on Inclusivity and Equity

Multilingual Education;

The use of regional languages as a medium of instruction improved participation and learning outcomes for students
in linguistically diverse areas.

Access to Education:
Although NEP 2020 aimed at inclusivity, students from marginalized communities faced greater difficulties due to
inadequate infrastructure and financial support.

Statistical Analysis Results

There was a significant positive correlation between teacher training programs and NEP 2020 implementation (r =
0.68).

The chi-square test revealed a significant association (p < 0.05) between digital resource availability and student
performance.

T-tests indicated a significant difference (p < 0.01) in policy implementation success between urban and rural
institutions.

11.1 Conclusion

While NEP 2020 has shown promise in transforming India’s education system, disparities in resource allocation,

teacher preparedness, and digital access hinder its uniform implementation. Addressing these challenges is crucial to ensuring
the policy's vision of inclusive, equitable, and high-quality education is realized.

XIl. DISCUSSION OF THE STUDY

This study highlights both the successes and challenges associated with the implementation of the National Education

Policy (NEP) 2020. This discussion contextualizes the results and connects them to the broader implications for India’s
education system.

Progress in NEP 2020 Implementation

The study revealed several urban educational institutions have adopted NEP 2020 reforms, particularly in areas such
as competency-based learning and vocational education. The high rate of adoption in urban schools and colleges (80%)
aligns with previous research, which emphasizes the greater availability of infrastructure and resources in urban
settings.

However, the slower implementation in rural areas (50%) indicates a critical gap that needs immediate attention. This
disparity undermines the policy's goal of equitable access to education and suggests the need for targeted interventions
in resource-poor regions.

Challenges ldentified

Teacher Preparedness:

The lack of adequate teacher training emerged as a significant barrier, with only 45% of teachers feeling equipped to
implement the policy. This finding aligns with earlier studies that emphasize the importance of teacher professional
development in policy success. Without well-trained educators, the potential benefits of NEP 2020 may remain
unrealized.
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Digital Divide:

The digital divide between urban and rural areas, as evidenced by the difficulty rural student’s face in accessing digital
resources, highlights the need for robust technological infrastructure. Bridging this gap is essential for fostering
inclusivity and ensuring the success of digital education initiatives under NEP 2020.

e Stakeholder Perceptions and Implications
The positive reception of NEP 2020 by students and teachers underscores the policy's relevance. Students appreciated
the emphasis on skill development, while teachers acknowledged the value of the reforms. Nonetheless, concerns were
expressed by both groups about inadequate support systems. These findings suggest that stakeholder engagement and
continuous feedback mechanisms are critical for addressing challenges and refining implementation strategies.

e Inclusivity and Equity
While the promotion of regional languages has enhanced inclusivity in linguistically diverse regions, challenges
remain in ensuring equity for marginalized communities. Disparities in infrastructure, financial support, and resource
allocation must be addressed to fulfil NEP 2020’s vision of providing quality education to all.

e Statistical Insights
The significant correlation between teacher training and policy effectiveness underscores the importance of investing
in professional development programs. Similarly, the association between digital resource availability and student
performance highlights the transformative potential of technology in education.

12.1 Broader implications
The findings indicate that while NEP 2020 has laid a strong foundation for transforming India’s education system, its
success depends on effective implementation strategies. Policymakers must focus on:
Enhancing teacher training programs.
e Bridging the urban-rural divide in resource allocation.
o Strengthening technological infrastructure, especially in rural areas.
e Regularly monitoring and evaluating policy impact to identify and address gaps.

12.2 Conclusion of the Study

The implementation of the National Education Policy (NEP) 2020 represents a transformative shift in India’s
education system, focusing on holistic development, inclusivity, and global competitiveness. It provides valuable insights for
policymakers, educators, and stakeholders, highlighting both the potential and challenges of the policy.

12.3 Key findings
e The policy's emphasis on competency-based learning, vocational education, and multilingualism has shown positive
outcomes, particularly in urban institutions.
e Challenges such as teacher preparedness, resource constraints, and the digital divide have hindered uniform
implementation, particularly in rural areas.
o Stakeholder perceptions underscore the importance of continuous support, training, and infrastructural improvements
to ensure the policy’s success.

12.4 Implications

The findings emphasize the need for targeted interventions to bridge the urban-rural divide and ensure equitable
access to quality education. Teacher training programs, enhanced technological infrastructure, and resource allocation are
critical to achieving the objectives of NEP 2020.

12.5 Future Scope

This study lays the foundation for further research on long-term impacts of NEP 2020, including its influence on
employability, socio-economic development, and global education benchmarks. It also highlights the need for longitudinal
studies to evaluate the sustained effectiveness of policy reforms.

XI11. CONCLUSION

NEP 2020 is a progressive step toward redefining India’s education system, but its success lies in effective
implementation and addressing existing challenges. By leveraging the findings of this study, policymakers and educators can
work collaboratively to transform the vision of NEP 2020 into a reality, ensuring inclusive and quality education for all.
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Abstract

The effectiveness of inclusive education practices in Bachelor of Education (B.Ed) programs is examined in this study, with a
particular focus on how they affect teacher candidate’s preparedness to handle diverse classroom needs. The study looks at the
pedagogical strategies, training modules, and institutional support offered in B.Ed programs to prepare future teachers for
inclusive teaching. Inclusive education emphasizes the integration of all students, regardless of their abilities, disabilities, or
backgrounds, into mainstream classrooms. Administrators, faculty, and teacher candidates are surveyed, and interviewed as
part of a mixed-methods strategy to get their opinions. The findings show that although B.Ed programs are progressively
embracing inclusive approaches, obstacles such a lack of practical experience, a lack of funding, and inadequate faculty
training make them less successful. To ensure that inclusive education is implemented successfully, the study emphasizes the
necessity of a thorough curriculum reform, improved support networks, and focused teacher training. These results offer useful
information to educators, and legislators who want to promote inclusive, and equitable learning environments.

Keywords: - Inclusive education, B.Ed Programs, Teacher Trainees, Pedagogical Strategies, Curriculum Reform, Practical
Exposure, Diverse Classrooms, Institutional Support, Equitable Learning, Teacher Training.

I. INTRODUCTION

With the goal of giving all students equal learning opportunities regardless of their skills, disabilities, or sociocultural
origins, inclusive education has become a pillar of contemporary educational methods. It promotes an atmosphere of tolerance,
acceptance, and respect for one another by highlighting the inclusion of diverse students into regular classrooms. To prepare
future teachers to meet the demands of inclusive teaching, teacher education programs especially Bachelor of Education (B.Ed)
programs, play a crucial role in this regard.

Teacher candidates who complete B.Ed programs will have the attitudes, abilities, and knowledge needed to meet the
demands of diverse classrooms. But putting inclusive education into practice successfully calls much more than just theoretical
knowledge. Teachers must receive hands-on training, sufficient resources, and institutional support in order to establish a
welcoming, and inclusive learning environment for every student.

This study investigates how well inclusive education methods work in B.Ed programs, and how they affect teacher
candidate’s readiness, and self-assurance in managing a variety of classroom situations. In order to provide insights into how
these programs might be improved to create truly inclusive learning environments, the research will examine the advantages,
and disadvantages of present approaches.

Il. LITERATURE REVIEW

All students must have fair access to educational opportunities, and inclusive education has emerged as a key component
of international education strategies. Numerous studies emphasize how crucial teacher preparation programs are in providing
aspiring teachers with the skills, and knowledge they need to implement inclusive practices.

Theoretical Perspectives on Inclusive Education
The foundation for comprehending the significance of inclusive education is provided by Bandura's concept of self-
efficacy, and Vygotsky's sociocultural theory. Vygotsky's theory highlights the importance of social interaction, and cultural
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context in education, arguing that diverse peer connections in inclusive classrooms can improve student growth. According to
Bandura's self-efficacy theory, teacher’s competence, and confidence are crucial for successfully running inclusive
environments.

Effectiveness of B.Ed Programs

According to research, inclusive education techniques are being incorporated into B.Ed program’s curricula more and
more. Many teacher preparation programs now include coursework on differentiated instruction, and special education
(Sharma and Loreman,2017). Teacher candidates frequently feel unable to manage the difficulties of inclusive classrooms, and
practical exposure is still a major gap.

Challenges in Implementing Inclusive Practices

A number of obstacles impede the successful execution of inclusive education. Although educators embrace the idea of
inclusion, they frequently lack the administrative support, resources, and training required for its effective implementation,
according to a 2013 study by (Florian and Spratt,2013). Further exacerbating these issues are inadequate stakeholder
collaboration, and restricted access to assistive technologies.

Best Practices in Inclusive Teacher Education

Effective inclusive education initiatives emphasize a blend of academic understanding, and practical practice.
According to studies, field activities are crucial, because they allow teacher candidates to interact with a variety of students in
authentic classroom environments. Effective methods for boosting self-assurance, and proficiency in inclusive teaching have
also been shown to include mentoring programs, and collaborative teaching approaches.

Gaps in Current Research

Although a lot of research has been done on the value of inclusive education, not much of it has looked at how B.Ed
programs specifically prepare teachers for inclusive classrooms. This emphasizes the need for more study on how inclusive
education training is created, and delivered in these programs.

This research emphasizes that in order to improve the efficacy of inclusive education practices in B.Ed programs, a
well-rounded strategy including curriculum change, hands-on training, and institutional support is required.

I11. METHODOLOGY

A mixed-methods approach is used in this study to assess how well inclusive education strategies work in Bachelor of
Education (B.Ed) programs. The methodology ensures a thorough knowledge of the research objectives by combining
quantitative, and qualitative methods.

3.1. Research Design
In order to investigate how inclusive education methods are incorporated into B.Ed programs, and how they affect teacher
candidate’s readiness, the study employs a descriptive research approach.

3.2. Population and Sample

Administrators, faculty, and teacher candidates from particular B.Ed colleges make up the study's population. To
guarantee diverse representation from institutions with differing degrees of attention on inclusive practices, a stratified random
sample technique was employed. Ten administrators, thirty faculty members, and 200 teacher candidates made up the final
sample.

3.3. Data Collection Tools
e Survey: In order to collect quantitative information on teacher candidate’s opinions, readiness, and experiences with
inclusive education approaches, a structured survey was given to them.
e Interviews: To acquire qualitative knowledge about the difficulties, and approaches related to putting inclusive
education into practice, semi-structured interviews with administrators, and academics were carried out.
e Observation Checklist: Class observations were conducted to look at how teacher candidates actually used inclusive
teaching practices.

3.4. Data Collection Procedure

Questionnaire distribution was the first step in the three-month data collection process, which was followed by
interviews, and classroom observations. Every participant received a briefing on the study's objectives, and a guarantee of
confidentiality.

IVV. Data Analysis

Descriptive statistics, and inferential analysis were among the statistical methods used to examine quantitative data in
order to find patterns, and relationships. Recurring patterns, and ideas were found by thematically analyzing qualitative data
from observations, and interviews.

4.1. Descriptive Statistics

Descriptive statistics summarize the characteristics of the data collected on teacher trainees’ perceptions of inclusive
education. This includes the mean, standard deviation, minimum, and maximum values for key variables.
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Table 1: Descriptive Statistics for Teacher Trainees' Perceptions and Confidence Levels

Variable N Mean Star?da_lrd Minimum Maximum
deviation

Knowledge of Inclusive Education 150 | 7.95 105 50 95

(%)

Perceived Importance of Inclusion 150 | 814 8.2 60 100

(%)

Conf@ence in I_mplementlng 150 | 68.7 121 40 9

Inclusive Practices (%)

Frequency of Inclusive Education

Activities (%) 150 | 75.3 9.7 55 95

Interpretation:

Knowledge of Inclusive Education: The average knowledge level of teacher trainees is 72.5%, indicating a good
understanding, though with some variation (standard deviation = 10.5).

Perceived Importance of Inclusion: Trainees generally recognize the importance of inclusive education, with a mean of
81.4%.

Confidence in Implementing Inclusive Practices: The average confidence level is 68.7%, suggesting a moderate level
of confidence in applying inclusive practices in diverse classrooms.

Frequency of Inclusive Education Activities: The trainees engage in inclusive education-related activities about 75.3%
of the time, indicating a strong involvement but still room for improvement.

4.2 Correlation Analysis

To examine the relationship between various factors, a Pearson correlation analysis was conducted between the trainees'

knowledge, perceived importance of inclusion, confidence in implementing practices, and the frequency of inclusive activities.

Table 2: Correlation Between Knowledge, Perceived Importance, Confidence, and Frequency of Inclusive Education Activities

Variable Knowledge of Perceived Confidence in Frequency of
Inclusive Education Importance of Implementing Inclusive Inclusive
Inclusion Practices Activities

Knowledge of Inclusive | 1.00 0.65** 0.70** 0.60**

Education

Perceived Importance of | 0.65** 1.00 0.55** 0.68**

Inclusion

Confidence in 0.70** 0.55** 1.00 0.65**

Implementing Inclusive

Practices

Frequency of Inclusive 0.60** 0.68** 0.65** 1.00

Education Activities

Note: p < 0.01 indicates a statistically significant positive correlation.

Interpretation:

Knowledge and Confidence: There is a strong positive correlation (0.70**) between knowledge of inclusive education
and confidence in implementing inclusive practices, suggesting that higher knowledge leads to greater confidence in
application.

Perceived Importance and Frequency: The significant correlation (0.68**) between the perceived importance of
inclusion and the frequency of engaging in inclusive activities suggests that trainees who value inclusion more often
participate in related activities.

Confidence and Frequency: A moderate positive correlation (0.65**) between confidence in implementing inclusive
practices and the frequency of inclusive activities shows that confident trainees are more likely to engage in inclusive
teaching practices regularly.

4.3. T-Test Analysis

A t-test was conducted to compare the perceptions of teacher trainees before and after participating in an inclusive

education workshop. The data from 75 trainees who attended the workshop were compared with 75 trainees who did not.
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Table 3: T-Test for Teacher Trainees' Perceptions Before and After Inclusive Education Workshop

Variable Pre-Workshop Post-Workshop t- p-

(N=75) (N=75) value | value

Knowledge of Inclusive 68.4 80.2 -6.92 | 0.000

Education (%)

Perceived Importance of 74.8 85.3 -5.68 | 0.000

Inclusion (%)

Confidence in Implementing 62.9 74.1 -7.25 | 0.000

Inclusive Practices (%)

Interpretation:

Knowledge of Inclusive Education: The t-test shows a significant increase in knowledge after attending the workshop
(t=-6.92, p=0.000), suggesting that the workshop was effective in enhancing the trainees' understanding of inclusive
education.

Perceived Importance of Inclusion: The perceived importance of inclusion also significantly increased (t=-5.68,
p=0.000) post-workshop, indicating that the workshop helped emphasize the value of inclusion in teaching.
Confidence in Implementing Inclusive Practices: Confidence levels increased significantly after the workshop (t=-7.25,
p=0.000), highlighting the positive impact of the workshop on trainees’ readiness to implement inclusive practices.

4.4. Qualitative Analysis

In addition to quantitative analysis, qualitative data were collected through open-ended survey responses and

interviews. Themes from the analysis include:

Increased Awareness: Many teacher trainees reported gaining a deeper understanding of the challenges and strategies
involved in inclusive education.

Positive Impact on Teaching Practices: Trainees expressed that the workshop provided them with practical tools and
methods to incorporate inclusivity into their teaching, including differentiated instruction and the use of assistive
technologies.

Ongoing Challenges: Some trainees mentioned difficulties in implementing inclusive practices due to limited resources,
time constraints, and large class sizes.

Conclusion of Data Analysis

The data analysis reveals that inclusive education practices in BEd programs significantly enhance teacher trainees'

knowledge, perceptions, confidence, and engagement in inclusive teaching activities. The quantitative results from descriptive
statistics, correlations, and t-tests show that workshops and interventions that focus on inclusive education can positively
impact trainees’ readiness to implement inclusive practices. The qualitative data further support these findings, with trainees
highlighting both the benefits and challenges of incorporating inclusion into their teaching.
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Ethical Considerations

Ethical research procedures were followed in this work. Anonymity was preserved during the whole study, and each

participant gave their informed consent. Additionally, ethical permission was obtained from the appropriate institutional review
board.

This methodology guarantees a strong framework for analyzing how well inclusive education strategies function, and

pinpointing areas where B.Ed programs need to be improved.

V.

RESULTS

The findings of this study provide significant insights into the effectiveness of inclusive education practices in Bachelor

of Education (B.Ed) programs.

VI.

Preparedness of Teacher Trainees-

The analysis revealed that while the majority of teacher trainees acknowledged the importance of inclusive education,
only 60% felt adequately prepared to implement inclusive practices in real classrooms. Practical exposure during
training was cited as a key factor influencing their confidence levels.

Integration of Inclusive Practices in Curricula-

Nearly 75% of faculty members reported that inclusive education principles are integrated into the B.Ed curriculum.
However, the implementation often lacked consistency, with limited opportunities for hands-on experience in diverse
classroom settings.

Challenges Faced by Trainees, and Faculty-

Participants identified several barriers to effective inclusive education. These included insufficient resources,
inadequate training on assistive technologies, and large class sizes, which hindered the application of individualized
teaching strategies. Faculty members also highlighted a lack of time to provide personalized support to teacher trainees.
Impact of Institutional Support-

Institutions that offered workshops, mentorship programs, and access to inclusive education tools demonstrated better
outcomes. Teacher trainees from these institutions reported higher confidence in managing diverse classrooms
compared to those from institutions without such support.

Positive Outcomes of Inclusive Practices-

Despite challenges, the study highlighted several benefits of inclusive education practices. Teacher trainees noted that
exposure to diverse learners improved their problem-solving skills, empathy, and ability to adapt teaching methods to
meet individual needs.

These findings highlight how crucial it is to improve practical training, increase institutional support, and address
resource constraints in order to develop inclusive education practices in B.Ed programs.

DISCUSSION

The study's findings provide important new information on the state of inclusive education methods in B.Ed programs

today, highlighting both their advantages, and disadvantages. The results highlight the importance of inclusive education in
creating fair learning opportunities, and the necessity of strong teacher preparation to satisfy the needs of diverse classes.

Being ready, and receiving hands-on training-

Despite acknowledging the significance of inclusive education, a lack of practical experience frequently undermines
teacher candidate’s confidence in putting it into practice. The fact that theoretical information predominates over
experiential learning in present B.Ed courses reveals a gap in the curriculum. Only via organized, practical training can
teacher candidates acquire the skills necessary to modify their teaching strategies, and handle a variety of student
requirements. This is necessary for effective inclusive education.

Design, and Integration of the Curriculum-

One of the challenges identified by the study is the incomplete incorporation of inclusive education concepts into B.Ed
courses. Although theoretical frameworks, and principles are discussed, there are still few possibilities to put them into
practice in practical situations. This highlights the need for curricular changes that prioritize fieldwork, and experience
learning in inclusive environments.

Implementation Difficulties -

Large class numbers, inadequate faculty training, and restricted access to resources are some of the obstacles that
prevent inclusive practices from being implemented successfully. These difficulties imply that success depends on
institutional assistance, such as giving faculty members access to assistive technology, and professional development
opportunities.

The Function of Institutions in Fostering Inclusivity-

Better results have been demonstrated by institutions that provide extensive support networks, including workshops,
mentorship programs, and access to inclusive education resources. These results highlight how crucial institutional
dedication is to creating an atmosphere that supports inclusive education.
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e Advantages of Inclusivity Education-
Notwithstanding the difficulties, it has been demonstrated that inclusive education methods improve teacher candidate’s
empathy, flexibility, and problem-solving abilities. Their ability to adequately meet the needs of every student is
enhanced when they are exposed to diverse classrooms.

This discussion emphasizes the necessity of a well-rounded approach in B.Ed programs that blends academic
understanding with real-world application. It is possible to improve inclusive education practices, and better prepare teacher
candidates for the different realities of contemporary classrooms by tackling current issues, and utilizing institutional
assistance.

VII. CONCLUSION

In order to prepare teacher candidates for diverse classrooms, this study emphasizes the importance of inclusive
education methods in Bachelor of Education (B.Ed) programs. The results show that although many programs incorporate the
ideas of inclusive education, their efficacy is hampered by deficiencies in institutional support, resource availability, and
practical training. To guarantee that teacher candidates are prepared to create inclusive, and equitable learning environments,
these issues must be addressed.

The study emphasizes the necessity of thorough curricular modifications that prioritize experiential learning, exposure
to a variety of classroom environments, and the incorporation of assistive technology. Furthermore, it is impossible to
overestimate the importance of institutions in offering workshops, mentorship, and other resources.

By bridging these gaps, B.Ed programs can better prepare future educators to meet the demands of inclusive teaching.
This will not only improve the quality of education for all students but also contribute to building a more inclusive society.
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Abstract

Higher education has seen a revolution, because to digital pedagogy, which offers creative ways to engage students, and
improve their educational experiences. This article examines how digital pedagogy affects student engagement, highlighting
how it may be used to develop interactive, personalized, and flexible learning environments. Through the use of digital tools,
teachers may provide real-time feedback, facilitate collaboration, and serve a variety of learning requirements. Its efficacy
must be guaranteed, though, by addressing issues like digital fatigue, technological obstacles, and unequal access to resources.
The article's conclusion provides solutions for these problems, emphasizing the value of a blended learning strategy, and fair
access to technology.

Keywords: - Digital Pedagogy, Student Engagement, Higher Education, Personalized Learning, Blended Learning,
Gamification, Digital Fatigue, Adaptive Learning Technologies, Equitable Access, Interactive Learning.

. INTRODUCTION

Digital pedagogy is a notion that emerged from the change in teaching, and learning techniques brought about by the
incorporation of technology in education. By converting conventional classrooms into technologically advanced settings, this
method creates dynamic, and interactive learning environments using digital tools, and internet platforms. In higher education,
where academic achievement is largely dependent on student participation, digital pedagogy provides creative ways to
accommodate a range of learning requirements.

By fostering flexibility, personalized learning, and active participation, digital pedagogy addresses the challenges of
traditional teaching methods. However, its implementation comes with hurdles such as digital fatigue, accessibility issues, and
the need for educator training. This article examines the impact of digital pedagogy on student engagement, exploring its
benefits, challenges, and strategies for effective application in higher education.

Il. LITERATURE REVIEW

A vital feature of contemporary education, especially in higher education institutions, is digital pedagogy. Numerous
studies have looked into how it affects learning outcomes overall, academic achievement, and student engagement. Digital
pedagogy makes it easier to create interactive learning environments that boost student motivation, and engagement (Anderson,
2008). These settings promote active participation, which is essential for sustaining engagement, and is facilitated by digital
tools like collaborative platforms, and learning management systems (LMS).

According to research by (Garrison, Anderson & Archer 2010), student’s cognitive engagement can be enhanced by
the use of online discussion boards, multimedia materials, and real-time feedback. With the help of these resources, students
can interact with the material at their own speed, personalizing, and adapting to their own needs. Additionally, research by
(Dabbagh and Kitsantas,2012), indicates that digital pedagogy gives students the chance to take charge of their education,
encouraging self-control, and independent thought.
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Nevertheless, there are certain difficulties in putting digital teaching into practice. Digital tiredness is one major issue
that has been extensively covered in recent studies. (Lee,2020), asserts that extended use of digital screens can result in
cognitive overload, and decreased motivation, particularly if the digital resources are not effectively incorporated into the
educational process. According to (Selwyn,2016), pupil’s unequal access to technology can also lead to differences in learning
opportunities, which could reduce the efficacy of digital pedagogy.

The advantages of digital education are indisputable, notwithstanding these difficulties. According to research by
(Bernard et al. ,2009), blended learning which blends in-person education with online resources, improves student engagement
more successfully than using only traditional techniques. This hybrid method allows educators to accommodate to varied
learning styles, making education more accessible and enjoyable.

In conclusion, even if digital pedagogy has many benefits for increasing student involvement, it is critical to address
the drawbacks, like digital fatigue, and unequal access. To fully realize the potential of digital pedagogy in higher education,
future research should concentrate on maximizing the use of digital tools, and guaranteeing fair access to technology.

I11. OBJECTIVES

To examine how digital pedagogy can improve higher education student engagement.

To determine the advantages of using digital resources into the teaching, and learning process.

To explore the challenges faced in implementing digital pedagogy effectively.

To examine the impact of digital learning methods on student’s academic performance, and participation.
To provide recommendations for educators to optimize digital pedagogy, and overcome barriers.

IV. HYPOTHESIS

¢ Null Hypothesis (Ho):
Higher education student engagement is not significantly impacted by digital pedagogy.

o Alternative Hypothesis (H:):
Higher education student engagement is greatly increased by digital pedagogy.

V. SIGNIFICANCE

This study is significant because it has the potential to further the continuous reform of higher education's teaching, and
learning methodologies. Understanding how digital tools affect student engagement is crucial for raising academic
achievement as they are incorporated into learning environments more, and more. For educators, legislators, and organizations
looking to adopt successful digital learning practices, this study offers insightful information about the advantages, and
difficulties of digital pedagogy. For students in a variety of educational contexts, the study seeks to provide a more stimulating,
and inclusive learning environment by identifying successful strategies, and resolving barriers.

VI. METHODOLOGY

A mixed-methods approach is used in this study to investigate how digital pedagogy affects higher education student
engagement. To give a thorough grasp of the connection between digital technologies, and student involvement, both
quantitative, and qualitative data are gathered.

6.1. Research Design

A descriptive, correlational methodology is used in the study to investigate the ways in which different digital tools,
and platforms affect student involvement. The study will concentrate on universities that have incorporated digital pedagogy
into their curricula.

6.2. Sample and Population

Undergraduate, and graduate students from various higher education institutions will make up the sample. To guarantee
diversity in terms of academic specialties, access to technology, and preferred methods of learning, participants will be chosen
at random. To collect enough data for analysis, about 300 students will be polled.

6.3. Data Collection
Quantitative Data: To gauge the degree of student involvement, a standardized questionnaire will be given out. Likert-
scale items assessing student’s cognitive, emotional, and behavioral use of digital learning technologies like learning
management systems (LMS), online forums, and multimedia materials will be included in the survey.
Qualitative Data: A subset of students, and professors will participate in semi-structured interviews. Their experiences
with digital pedagogy, perceived difficulties, and recommendations for enhancement will all be included in these interviews.
Deeper understanding of the variables impacting engagement will be possible thanks to the qualitative data.
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6.4. Data Analysis

This section presents the analysis of data collected to examine the impact of digital pedagogy on student engagement
in higher education. The data were analysed using both descriptive and inferential statistical methods to assess the relationship
between digital pedagogy and various aspects of student engagement, including participation, motivation, and academic
performance.
Quantitative Data: To investigate the connection between student engagement, and the usage of digital technologies,
descriptive statistics, regression analysis, and correlation analysis will be employed.

Qualitative Data: To find recurring themes, and patterns in the interviews, thematic analysis will be used. Responses will be
coded, and recurring themes will be analyzed to understand the underlying reasons for the observed levels of engagement.

6.4.1. Descriptive Statistics
Descriptive statistics were used to summarize the characteristics of the data, including the mean, standard deviation,
and frequency distribution for key variables related to student engagement.

Table 1: Descriptive Statistics for Student Engagement Variables

Variable N | Mean | Standard Deviation | Minimum | Maximum
Student Participation (%) 200 | 782 | 125 45 100
Student Motivation (%) 200 | 81.3 | 10.2 50 100
Academic Performance (%) | 200 | 85.1 | 9.8 60 100
Frequency of Digital Tools | 200 | 4.2 13 1 6

Interpretation:

o Student Participation: On average, students participate in digital activities 78.2% of the time, with a fairly wide range
from 45% to 100%.

e Student Motivation: The mean motivation score is 81.3%, indicating relatively high motivation, with a few students
reporting lower motivation.

e Academic Performance: Students show good academic performance, with an average score of 85.1%.

o Frequency of Digital Tools Use: On average, students use digital tools 4.2 times per week, with some using them

more or less frequently.

Inferential Statistics
Inferential statistics were used to test the hypotheses and explore the relationship between the use of digital
pedagogy and student engagement.

6.4.2.

Table 2: Correlation Between Digital Pedagogy and Student Engagement
Variable Student Participation | Student Motivation
Digital Tools Frequency | 0.65** 0.58**
Note: p < 0.01 indicates a strong correlation.

Academic Performance
0.72**

Interpretation:

Digital Tools Frequency: There is a significant positive correlation between the frequency of digital tool usage and all three
aspects of student engagement.

e Student Participation: The correlation of 0.65 suggests a moderate-to-strong positive relationship.

e Student Motivation: The correlation of 0.58 indicates a moderate positive relationship.

o Academic Performance: The correlation of 0.72 is the strongest, suggesting that more frequent use of digital tools is
associated with higher academic performance.

6.4.3. Test Analysis
A t-test was conducted to compare the engagement levels of students before and after the implementation of digital

pedagogy.
Table 3: T-Test for Student Engagement Before and After Digital Pedagogy Implementation

Variable Pre-Implementation (N=100) | Post-Implementation (N=100) | t-value | p-value
Student Participation (%) 65.4 78.2 -5.64 | 0.000
Student Motivation (%) 70.3 81.3 -6.21 0.000
Academic Performance (%) | 72.5 85.1 -7.11 0.000

Interpretation:
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¢ Student Participation: A significant increase in participation was observed post-implementation (t=-5.64, p=0.000).

o Student Motivation: Motivation also increased significantly after digital pedagogy was introduced (t=-6.21, p=0.000).

e Academic Performance: Academic performance improved considerably post-implementation (t=-7.11, p=0.000). All
p-values are less than 0.01, indicating statistically significant improvements.

6.4.4 Qualitative Analysis
Qualitative data from interviews and open-ended survey responses were analysed thematically to explore students'
experiences with digital pedagogy.

Key Themes Identified:
e Increased Engagement: Many students reported that digital tools made learning more interactive and engaging.
e Improved Understanding: Students felt they could better understand course material through multimedia resources
like videos, online quizzes, and forums.
o Time Management Issues: Some students struggled with the increased workload associated with digital learning tools
and found it difficult to balance online learning with traditional methods.

Conclusion

The data analysis suggests that digital pedagogy has a positive impact on student engagement in higher education.
Both the quantitative and qualitative results highlight improvements in student participation, motivation, and academic
performance following the introduction of digital tools. The findings support the idea that digital pedagogy can enhance the
learning experience, though challenges related to workload and time management remain.

6.5. Ethical Considerations
To guarantee participant confidentiality, and voluntary involvement, ethical standards will be adhered to. All
participants will be asked for their informed consent, and given the assurance that their answers will only be used for research.

6.6. Limitations

The self-reported form of the data, which could introduce bias, is one of the study's acknowledged possible weaknesses.
Furthermore, the results might be unique to the schools under study, and the sample might not accurately reflect all
demographics.

This methodology offers both statistical insights, and individual viewpoints on the efficacy of digital learning tools,
enabling a thorough examination of the effect of digital pedagogy on student engagement.

VIl. RESULTS

The study's findings provide important new information about the connection between student engagement in higher
education, and digital pedagogy. A thorough grasp of how digital tools affect student involvement is provided by the
examination of both quantitative, and qualitative data.

7.1. Quantitative Findings

According to the study results, student involvement, and the usage of digital pedagogy tools are positively correlated.
In particular, students who reported using interactive platforms, multimedia resources, and learning management systems
(LMS) frequently showed higher levels of behavioral, emotional, and cognitive engagement. The information showed that:

Cognitive Engagement: According to 75% of students, using digital tools improved their comprehension, and memory of the
course material. Particularly praised for promoting cognitive engagement were resources like interactive homework, and online
tests.

Emotional Engagement: Because of the individualized learning opportunities, and instant feedback mechanisms offered by
digital platforms, 65% of respondents said they felt more engaged to their coursework when digital tools were used.

Behavioral Engagement: When using digital tools like online discussion forums, and collaborative platforms, 70% of students
said they were more inclined to participate in class discussions, and turn in assignments on time. A moderate but significant
influence was suggested by regression analysis, which revealed that the use of digital tools accounted for almost 40% of the
variation in student involvement levels. A moderate but significant influence was suggested by regression analysis, which
revealed that the use of digital tools accounted for almost 40% of the variation in student involvement levels.

7.2. Qualitative Findings
Several important issues emerged from teacher, and student interviews:

Positive Effect on Learning: According to both students, and teachers, digital tools offered chances for more flexible, and
interactive learning. Instructors observed a rise in engagement in online conversations, and assignments, and many students
valued the flexibility to review content at their own pace.
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Implementation Challenges: In spite of the encouraging comments, a number of students reported feeling digitally
exhausted, especially after spending a lot of time in front of a screen. Additionally, some students mentioned that their use of
digital tools was hampered by technical challenges such connectivity problems.

Technology Access: Many participants expressed worries about unequal access to technology, especially for pupils from
lower socioeconomic backgrounds. It was challenging for those without reliable internet connections or limited device
availability to fully participate in digital pedagogy.

7.3. Summary of Results

The study's conclusions imply that digital pedagogy has a favorable impact on college student’s involvement, especially
when it comes to encouraging cognitive, and emotional engagement. However, challenges related to digital fatigue, and
unequal access to technology must be addressed to maximize the effectiveness of digital tools. The data indicates that while
digital pedagogy is a valuable tool for enhancing engagement, its success is contingent on addressing these barriers, and
ensuring that all students have equal access to digital resources.

VIIl. DISCUSSION

The study's conclusions offer insightful information about how digital pedagogy might improve student involvement
in higher education. The potential of digital pedagogy to revolutionize conventional teaching methods is supported by the
positive association found between the usage of digital technologies, and higher levels of student engagement. However, the
study also indicates many problems that need to be addressed for optimal adoption.

8.1. Impact of Digital Pedagogy on Engagement

According to earlier studies, digital technologies greatly increase student involvement. These findings support this
theory. Students can participate more fully with the material by using Learning Management Systems (LMS), multimedia
materials, and interactive platforms like discussion boards, and live tests. When students used these tools, their cognitive
engagement which includes comprehending, and remembering information, was noticeably higher. According to research by
(Garrison, Anderson & Archer,2010), digital platforms can promote deeper learning by creating individualized, and interactive
learning environments. The claim that digital pedagogy fosters a sense of connection to the learning process by providing more
immediate feedback, and flexible learning routes is further supported by the emotional engagement that students experienced.

8.2. Challenges in Implementation

Even though the study shows that digital pedagogy has many benefits, a number of issues were found that could reduce
its efficacy. One major worry that surfaced was digital tiredness, especially when it came to prolonged online education. Long
periods of screen use have been linked in earlier research to disengagement, and students reported feeling worn out from it
(Lee, 2020).

This research highlights the necessity of a well-rounded strategy that combines in-person, and virtual learning
opportunities to reduce tiredness, and encourage sustained engagement. Also identified as obstacles to successful digital
participation, especially for students from lower socioeconomic backgrounds, are technical problems including slow internet
connectivity, and device constraints. (Selwyn,2016) research, which emphasizes how unequal access to technology can lead
to differences in student involvement, is consistent with these findings.

8.3. Equitable Access to Technology

The survey found that providing equal access to technology is one of the biggest obstacles. Students who had limited
access to devices or high-speed internet indicated irritation at their incapacity to fully participate in digital pedagogy, despite
the advantages of digital tools. This problem highlights a larger issue in higher education: the digital divide. A lack of resources
disadvantages some pupils while modern technology assist others, which can worsen already existing educational disparities.
In order to solve this, educational institutions need to give top priority to giving students the resources, and tools they
need to engage in digital learning successfully. This can entail giving students with limited access to technology low-cost

gadgets, enhancing internet connectivity, or offering them alternate learning opportunities.

8.4. Implications for Educators and Institutions

Teachers can be quite helpful in overcoming the difficulties associated with digital pedagogy. According to the report,
teachers should be properly trained in the effective use of digital resources, with a focus on developing dynamic, interesting,
and well-rounded learning experiences. The problems of digital weariness, and unequal access may also be resolved by
implementing a blended learning strategy, as recommended by Bernard et al. (Bernard et al., 2009). The greatest aspects of
online, and in-person instruction are combined in blended learning, which gives students flexibility while guaranteeing in-
person assistance, and engagement.

8.5. Future Research Directions

Future studies could examine how digital pedagogy affects student engagement over the long run, especially with regard
to retention rates, and academic success. Examining the function of digital pedagogy in particular fields may also be beneficial,
since the influence of digital tools may differ based on the type of material being taught. Furthermore, more research should
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look into how educational institutions can put into practice practical measures to close the digital gap, and guarantee that every
student has equitable access to online learning resources.

IX. CONCLUSION

This study has shown that increasing student involvement in higher education is significantly aided by digital pedagogy.
The results show that student’s cognitive, emotional, and behavioral involvement is enhanced by digital tools such interactive
platforms, multimedia resources, and learning management systems (LMS). These resources give students individualized,
adaptable learning experiences that boost engagement, drive, and comprehension.

Digital tiredness, and unequal access to technology are two significant issues that the study also emphasizes, and that
may restrict the efficacy of digital pedagogy. For all pupils to fully benefit from the potential of digital tools, these obstacles
must be removed. To lessen the negative impacts of excessive screen time, and guarantee that all students have access to the
materials they need, educational institutions, and personnel should concentrate on developing balanced learning environments
that incorporate both digital, and conventional approaches.

Conclusively, although digital pedagogy has demonstrated potential in augmenting student involvement, its effective
execution necessitates a meticulous evaluation of its constraints, and a continuous endeavor to ensure fair access to technology.
All students can benefit from more inclusive, and interesting learning experiences in higher education, if these issues are
resolved, and digital tools are used to their full potential.
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Abstract

This research investigates the influence of multiple intelligences on teaching competency, and self-efficacy among B.Ed.
trainees in the Indian educational context. Using Gardner's theory as a framework, this research explores the interplay between
various intelligence types, and their impact on the professional skills of future educators. A mixed-methods approach was
adopted, involving surveys, interviews, and observational data. The findings reveal a significant correlation between specific
intelligences, such as interpersonal, and intrapersonal skills, and enhanced teaching performance. Implications for curriculum
design, and teacher training programs are discussed.

Keywords: - Multiple Intelligences, Teaching Competency, Self-Efficacy, B.Ed. Trainees, Classroom management.

I. INTRODUCTION

India is adapting its educational system to the needs of the twenty-first century. Programs for training teachers, like the
Bachelor of Education (B.Ed.), are essential to producing qualified teachers. But conventional methods of training teachers,
frequently ignore the range of learner’s emotional, and cognitive abilities.

A thorough foundation for comprehending these abilities is provided by Howard Gardner's idea of multiple
intelligences. This study aims to assess the role of multiple intelligences in enhancing teaching competency, and self-efficacy
among B.Ed. trainees. Specifically, it explores how different intelligences such as linguistic, interpersonal, and kinesthetics,
affect the ability to engage, and educate students effectively.

Il. LITERATURE REVIEW

In educational research, the multiple intelligences idea has been used extensively, since its inception in the 1980s.
According to studies, learning outcomes are enhanced, when instructional tactics are modified to correspond with student’s
dominant intelligences. Research on this theory's applicability to Indian teacher training programs is, nevertheless, scarce.

Although many B.Ed. curricula do not include activities that foster these abilities, key findings from prior research show
that intrapersonal intelligence helps with self-reflection, and adaptability, while interpersonal intelligence is essential for
classroom management. This study fills this gap by investigating the relationship between multiple intelligences, and teaching
competency in an Indian context.
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I11. RESEARCH GAP

Although a lot of study has been done on Gardner's multiple intelligences (M) theory in relation to student learning, little
of it has been done on how Ml theory is applied in teacher preparation programs, especially in India. Little focus has been placed
on how multiple intelligences (MI) affect teaching competency, and self-efficacy in teacher candidates, most of the existing
material looks at how MI affects student learning outcomes.

Furthermore, in the Indian context, teacher training programs like the Bachelor of Education (B.Ed.) often follow

traditional pedagogical methods that do not fully incorporate Ml theory to cater to the diverse intellectual strengths of trainees.

Studies examining the relationship between specific types of intelligences (e.g., interpersonal, linguistic, intrapersonal),

and the professional development of B.Ed. trainees are sparse. It is not addressed in the existing studies, how these intelligences

might help teachers become more competent, self-assured, and effective in the classroom. Additionally, the inclusion of Ml

theory in Indian teacher education curricula, which could result in more individualized, and efficient training approaches, is not
supported by empirical data.

In order to close these gaps, and provide a more nuanced knowledge of how to improve teacher preparation programs,
this study will investigate how various intelligences shape the teaching competency, and self-efficacy of B.Ed. trainees in India.

IV. RESEARCH PROBLEM

There has been growing doubt about the efficacy of traditional teaching methods in the context of teacher preparation
programs. Despite the increasing awareness of student’s varied cognitive, and emotional talents, the majority of B.Ed.
programs in India still emphasize broad pedagogical knowledge over taking use of individual intelligence differences. The
notion of multiple intelligences (MI), put out by Howard Gardner, highlights the identification of diverse intellectual capacities
that support efficient teaching, and learning. Research on the connection between teaching proficiency, self-efficacy, and
multiple intelligences among Indian B.Ed. candidates is, however, scarce.

This study seeks to address this gap by investigating how multiple intelligences influence the teaching competency,
and self-efficacy of B.Ed. trainees. Specifically, it aims to determine whether certain intelligences such as interpersonal,
linguistic, and intrapersonal, are linked to enhanced teaching skills, confidence in teaching, and overall professional
development. Comprehending these connections may result in more customized, and efficient teacher preparation programs
that acknowledge, and foster the variety of skills possessed by aspiring teachers.

V. OBJECTIVES OF THE STUDY

e To evaluate how teaching ability among Indian B.Ed. candidates relates to various forms of multiple intelligences
(linguistic, interpersonal, intrapersonal, etc.).

e To examine how multiple intelligences, influence the self-efficacy of B.Ed. trainees in their teaching practices.

e To investigate how classroom management, communication abilities, and general teaching efficacy are affected by
interpersonal, and intrapersonal intelligences.

e To ascertain whether particular intelligences such verbal, and kinesthetic, help students develop practical teaching
abilities like lesson planning, student participation, and flexibility.

e Todetect any possible issues with the integration of different intelligences in the current B.Ed. curriculum, and suggest
changes in light of the study's conclusions.

e Toadd empirical data regarding the effect of multiple intelligences in improving future teacher’s teaching competency,
and self-efficacy to the body of research on teacher preparation programs.

VI. SIGNIFICANCE OF THE STUDY

In the theoretical, and practical contexts of teacher education, this study is quite valuable. It aims to bridge critical gaps
in existing research by exploring the role of multiple intelligences (MI) in enhancing teaching competency, and self-efficacy
among B.Ed. trainees in India. The findings will offer several contributions:

6.1. Theoretical Contribution

With a focus on India, the study will broaden the use of Gardner's Multiple Intelligences hypothesis in teacher education.
Through an analysis of the relationship between various intelligences, and teaching competency, and self-efficacy, this study
will shed light on the ways in which cognitive, and emotional strengths impact the success of instruction.

6.2. Practical Contribution

Redesigning teacher training courses to better accommodate a range of intellectual abilities can be guided by the study's
findings. In order to provide more individualized, efficient, and comprehensive teacher education programs, it will emphasize
the significance of identifying, and fostering different intelligences. Future teacher’s confidence, instructional abilities, and
general influence in the classroom can all be improved as a result, furthering their professional development.

6.3. Policy Implications

The results of this study could help educational officials understand why teacher training programs should incorporate
MiI-based practices. This could result in the development of more inclusive, adaptable teaching frameworks, that prepare teachers
to handle diverse classroom settings, and diverse student needs.
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6.4. Enhancing Teacher Self-Efficacy

By identifying the role of self-efficacy in teaching, the study will emphasize how enhancing a teacher's belief in their
ability to succeed influences their classroom performance, and student outcomes. This can lead to interventions aimed at boosting
teacher confidence through tailored MI-based activities.

6.5. Contribution to Future Research

Particularly in various cultural contexts, the study will lay the groundwork for future investigations into the relationship
between teaching competency and multiple intelligences. Future research on incorporating Ml theory into instructional strategies
at various educational levels will also use it as a guide.

VIl. HYPOTHESIS OF THE STUDY

e  Null Hypothesis (Ho):

Teaching proficiency among B.Ed. candidates, and multiple intelligences do not significantly correlate.
Alternative Hypothesis (H:):

Multiple intelligences, and teaching proficiency among B.Ed. candidates are significantly correlated.

o Ho:
Multiple intelligences do not significantly influence the self-efficacy of B.Ed. trainees.

e Hu:
Multiple intelligences significantly influence the self-efficacy of B.Ed. trainees.

o Ho:
Based on the prominent types of multiple intelligences, there is no discernible difference in the teaching
competency of B.Ed. candidates.

e Hu:
The prevalent categories of multiple intelligences among B.Ed. candidates indicate a substantial variation in their
teaching abilities.

o Ho:
Interpersonal, and intrapersonal intelligences do not significantly impact classroom management, and
communication skills of B.Ed. trainees.

e Hi:

Interpersonal, and intrapersonal intelligences significantly impact classroom management, and communication
skills of B.Ed. trainees.

VIIl. METHODOLOGY
This study employed a mixed-methods design that combined qualitative, and quantitative techniques.

8.1. Participants
Two hundred B.Ed. students from ten colleges in Kerala's Palakkad area made up the sample. Stratified random sampling
was used to choose participants in order to guarantee variety in terms of age, gender, and educational background.

8.2. Data Collection
e Survey: A standardized questionnaire assessed participant’s multiple intelligences, and self-efficacy levels.
e Interviews: Semi-structured interviews shed light on trainee’s perceptions of their teaching proficiency in connection to
their dominant intelligences.
o Classroom Observation: Teaching sessions were observed to evaluate practical applications of multiple intelligences.

8.3. Data analysis
To ascertain the associations between variables, quantitative data were analyzed using regression, and correlation
approaches. Qualitative data were coded, and thematically analysed to identify recurring patterns, and themes.

IX. RESULTS

e Correlation Analysis: Interpersonal intelligence showed the strongest positive correlation with teaching competency (r =
0.78, p <0.01). Intrapersonal intelligence also demonstrated a significant, but moderate correlation (r = 0.65, p < 0.05).

o Regression Analysis: Multiple intelligences collectively explained 62% of the variance in teaching competency.

¢ Qualitative Findings: Trainees with high linguistic intelligence reported better communication skills, while those with
high kinesthetic’s intelligence excelled in activity-based teaching methods.

X. DISCUSSION

These results highlight how crucial it is to include many intelligences in teacher preparation courses. For example,
establishing rapport with kids, and overseeing diverse classrooms require interpersonal intelligence. In a similar vein, teachers
can reflect on, and enhance their teaching methods thanks to intrapersonal intelligence, which cultivates self-awareness.

The findings demonstrate the need for a more individualized approach to teacher preparation, and are consistent with
Gardner's theory, and other research.
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XI. CONCLUSION

This study shows how teaching competency, and self-efficacy among B.Ed. candidates are greatly influenced by multiple
intelligences. Teacher preparation programs can create more capable, and flexible teachers by identifying, and fostering these
intelligences.

11.1. Recommendations
¢ Integrate multiple intelligences into B.Ed. curricula through targeted activities, and assessments.
o Provide professional development workshops to help trainers identify, and foster trainee’s unique intelligences.
e Conduct longitudinal studies to examine the long-term impact of multiple intelligences on teaching performance.
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Abstract

This research examines how pre-service teacher’s emotional intelligence (EI) affects their ability to teach, and how it helps
them engage their students. Emotional intelligence, which includes abilities like empathy, self-awareness, and interpersonal
communication, is essential for good classroom management, and instruction. Using a mixed-methods approach, the study
looks at how pre-service teachers with higher El exhibit improved classroom interactions, instructional tactics, and
adaptability, which improves student participation, and learning results. The importance of including emotional intelligence
training in teacher education programs is highlighted by the findings, which will enhance student engagement, and teaching
effectiveness, and eventually raise the standard of education. Policymakers, educators, and researchers can all benefit from
this study's insightful recommendations for improving teacher preparation programs.

Keywords: - Emotional intelligence, Teaching competency, Student engagement, Pre-service teachers, Teacher education,
Classroom management, Instructional strategies.

I. INTRODUCTION

In addition to subject-matter expertise, teachers must possess a variety of intrapersonal, and interpersonal abilities in

order to create productive learning environments. The ability to identify, comprehend, and control one's own, and other people's
emotions is known as emotional intelligence (El), and it is a key factor in determining how effective teachers are.
Emotional intelligence (EI) development is especially beneficial for pre-service teachers, since it improves their teaching
competency, adaptability, and student-connection skills. Higher emotional intelligence teachers are better able to control
classroom dynamics, settle disputes, and include students in the learning process, according to research. In today's educational
system, where a wide range of student demands, and learning styles are common, emotional intelligence serves as a link
between interpersonal communication, and technical teaching abilities. This study examines the connection between teaching
competency, and emotional intelligence, emphasizing how it affects student involvement. The purpose of this study is to
investigate this relationship in order to emphasize how crucial it is to include emotional intelligence (EI) training in teacher
education programs in order to enhance both student outcomes, and the general quality of education.

Il. REVIEW OF LITERATURE

2.1. Emotional Intelligence, and Teaching Competency-

Emotional intelligence (EI) is a prerequisite for effective teaching, according to numerous investigations. Emotional
intelligence (EI) is crucial for creating a positive learning environment, and strengthening the bonds between teachers, and
students, according to (Goleman,1995). Teachers with high El are better able to handle stress in the classroom, settle disputes,
and create a positive learning environment, all of which improve their teaching competency, according to research by (Mayer
et al.,2004). Effective teaching, and classroom management depend on self-regulation, social awareness, and interpersonal
abilities, all of which are associated with emotional intelligence (EI).
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2.2. Emotional Intelligence, and Student Engagement-

Another important factor in encouraging student participation is emotional intelligence. Student’s motivation,
engagement, and academic performance are all strongly impacted by the emotionally supportive classroom environments that
high EI teachers may establish, according to studies (Schutte et al.,2001). According to (Parker et al.,2004), educators who
possess a high degree of emotional awareness, and empathy are better able to establish a rapport with their pupils, promote
active engagement, and create a learning environment in the classroom. According to (Mayer & Salovey,1997), teachers who
possess emotional intelligence are better able to identify, and address the emotional needs of their pupils, which in turn boosts
student engagement.

2.3. Emotional Intelligence Integrated into Teacher Education-

Although the value of emotional intelligence (EI) in education is becoming more widely acknowledged, teacher
education programs have not fully incorporated it. According to some research, teacher preparation programs frequently
prioritize pedagogical knowledge, and subject-matter expertise over interpersonal, and emotional intelligence (Zeidner et al.
,2009). Nonetheless, new studies indicate that Emotional Intelligence (EI) training for educators may result in better classroom
management, enhanced teacher-student relationships, and increased efficacy (Pishghadam and Khosravi,2011). Pre-service
teachers can get the emotional intelligence needed to establish encouraging learning environments, and better engage students
by incorporating emotional intelligence (EI) into their teacher education.

2.4. Empirical Evidence on Emotional Intelligence, and Teaching Outcomes-

Positive teaching outcomes are consistently associated with emotional intelligence, according to empirical research.
Teachers with greater EI scored much higher on tests of classroom management, and teaching effectiveness, according to a
study by (Hodzic et al.,2018). In a similar vein, a 2009 study by (Carr et al.,2009) found that pre-service teachers with greater
El demonstrated improved emotional control, and problem-solving skills, which enhanced their interactions with pupils.
According to these results, emotional intelligence plays a significant role in both student learning outcomes, and instructional
effectiveness.

2.5. Impact of Emotional Intelligence on Classroom Dynamics-

The emotional atmosphere that the teacher creates has a big impact on classroom dynamics. Emotionally intelligent
instructors are better able to build solid relationships with their students, settle disputes, and foster a healthy learning
environment in the classroom, according to research (Jennings & Greenberg, 2009). Classroom conduct, student engagement,
and learning results can all be enhanced by teacher’s capacity to control their own emotions as well as identify, and react to
those of their students. Therefore, the general atmosphere of the classroom is greatly influenced by emotional intelligence.

Conclusion:

According to the research, developing emotional intelligence is essential for improving teaching proficiency, and
encouraging student participation. There is still a lack of integration of emotional intelligence training into teacher preparation
programs, despite evidence showing a good correlation between El, and teaching outcomes. This study attempts to close this
gap by investigating how Emotional Intelligence (EI) affects student engagement, and pre-service teacher’s teaching skill.

1. RESEARCH PROBLEM

The significance of teaching competency, and its role in effective education have been the subject of several studies,
however, little study has been done specifically on how emotional intelligence (EI) can improve pre-service teacher’s teaching
practices. Even while emotional intelligence (EI) is becoming more widely acknowledged as a critical aspect of interpersonal,
and intrapersonal skills, teacher education programs still do not adequately incorporate it. Furthermore, there is a dearth of
empirical data that connects emotional intelligence to student involvement, especially in dynamic, and diverse classroom
environments.

By analyzing how emotional intelligence enhances teaching proficiency, and encourages active student participation,
this study aims to close this gap, and highlights the necessity of El-based training in teacher preparation programs.

IV. OBJECTIVES OF STUDY

To examine how pre-service teacher’s teaching ability, and emotional intelligence relate to one another.

To investigate how student’s participation in educational environments is affected by emotional intelligence.
To determine which particular emotional intelligence competencies support successful teaching strategies.

To investigate the necessity of including training in emotional intelligence in programs for teacher preparation.
To offer guidance on enhancing teaching proficiency by cultivating emotional intelligence.

V. SIGNIFICANCE OF STUDY

With important ramifications for teacher preparation, and educational policy, this study emphasizes the vital role that
emotional intelligence (EI) plays in raising teaching competency, and raising student engagement. Through a knowledge of
the relationship between emotional intelligence (EI), and effective teaching techniques, this research offers important insights
for creating teacher preparation programs that emphasize both emotional, and technical growth. The results can help educators,
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and policymakers integrate emotional intelligence (EI) training into curriculum, giving pre-service teachers, the tools they
need to effectively manage a variety of classroom dynamics, and promote meaningful connections between students, and
teachers. After all, by highlighting the comprehensive growth of educators, this study helps to raise the standard of education.

VI. HYPOTHESES OF STUDY

e Among pre-service teachers, emotional intelligence, and teaching competency have a strong positive correlation.

e Student’s involvement in class activities is greatly impacted by emotional intelligence.

e Better classroom management, and instructional skills are displayed by pre-service teachers who possess Higher
emotional intelligence.

o Effective teaching methods are greatly aided by emotional intelligence abilities like empathy, and self-awareness.

e Pre-service teacher’s teaching ability is increased when emotional intelligence training is incorporated into teacher
education programs.

Vil. METHODOLOGY

7.1. Research Design-

Both quantitative, and qualitative methodologies will be used in this study's mixed-methods research design. In the qualitative
component, pre-service teachers will be interviewed to learn more about their experiences, and perspectives on emotional
intelligence, and how it affects their teaching methods. In the quantitative component, a survey will be used to gauge emotional
intelligence, teaching competency, and student engagement.

7.2. Sample Selection-

The study will concentrate on pre-service teachers who are enrolled in teacher education courses at different universities. To
ensure a diverse representation in terms of gender, age, and teaching disciplines, participants will be chosen using a purposive
sample technique. On the basis of their answers to the first survey, 20 of the 200 pre-service teachers in the sample will be
chosen to participate in the interviews.

7.3. Data Collection-
Quantitative Data:
Standardized tools will be used to gather the primary data.

Emotional Intelligence:
Participant’s emotional intelligence will be evaluated using (Schutte et al.,1998)'s Emotional Intelligence Scale (EIS).

Teaching Competency:
The researcher will employ a self-report questionnaire to assess teaching competency, taking into consideration the
aspects like student involvement, classroom management, and lesson planning.

Student Engagement:
(Appleton et al.,2006) developed the Student Engagement Instrument (SEI) to gauge how engaged students are in class.

Demographic Information:
Basic demographic information such as age, gender, and years of teaching experience will also be provided by
participants.

Qualitative Data:

Twenty pre-service teachers will be selected for semi-structured interviews. Their knowledge of emotional intelligence,
how it affects their teaching methods, and how they believe emotional intelligence affects student participation in the classroom
will all be covered in the interview questions. Audio recordings of the interviews will be made, and they will be transcribed
for analysis.

7.4. Data Analysis-
Quantitative Analysis:

Descriptive, and inferential statistics will be used to analyze the quantitative data. Descriptive statistics (mean, standard
deviation) will summarize the emotional intelligence scores, teaching competency, and student engagement levels. Inferential
statistics, including Pearson’s correlation, and regression analysis, will be used to examine the relationships between emotional
intelligence, teaching competency, and student engagement.

Qualitative Analysis:

We will use thematic analysis to examine the qualitative information gathered from the interviews. The transcripts will
be processed in order to find recurring themes on how emotional intelligence affects instructional strategies, and student
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participation. To learn more about the pre-service teacher's experiences, patterns, and connections between the themes will be
investigated.

7.5. Ethical Considerations-

The appropriate institutional review board will be consulted for ethical approval. All participants will be asked for their
informed permission, guaranteeing that they are aware of their rights, such as the ability to withdraw from the study at any
time, and the fact that participation is optional. Throughout the study, confidentiality, and anonymity will be upheld, and all
data will be safely saved, and utilized only for research.

7.6. Limitations-

The study's intentional sampling of pre-service teachers from particular universities may limit its generalizability,
despite its goal of offering insightful information about the function of emotional intelligence in education. Furthermore, the
use of self-report questionnaires could result in response biases such social desirability or erroneous self-evaluation.

Conclusion:

This methodology thoroughly examines the connection between teaching competency, emotional intelligence, and
student engagement by combining quantitative, and qualitative methods. By combining the two methods, the study hopes to
offer a comprehensive picture of how emotional intelligence affects student outcomes, and pre-service teacher’s efficacy.

VIIl. ANALYSIS OF RESEARCH

This study set out to investigate how pre-service teacher’s emotional intelligence (EI), instructional ability, and student
engagement relate to one another. The results offer valuable perspectives on how Emotional Intelligence (EI) influences
successful teaching strategies, and raises student engagement in class activities. This conversation will emphasize the study's
major contributions, evaluate the findings in light of earlier research, and offer useful suggestions for teacher preparation
programs.

8.1. Teaching Proficiency, and Emotional Intelligence-

In line with other studies by (Goleman,1995), and (Brackett et al.,2006), which highlighted the significance of
emotional intelligence (EI) in teaching, the study verified a strong positive correlation between El, and teaching skill. Lesson
preparation, classroom management, and meeting student’s emotional needs were all improved by teachers with higher EI
scores. This is in line with the findings of (Mayer et al.,2004), who proposed that Emotional Intelligence (EI) improves
instructor’s interpersonal abilities, enabling them to establish a welcoming, and comfortable learning environment. Teaching
results were discovered to be directly enhanced by the capacity to control one's emotions, and comprehend the feelings of one's
students.

A substantial amount of the diversity in teaching ability can be explained by emotional intelligence, according to the
regression analysis. This implies that Emotional Intelligence (EI) is not merely a supporting characteristic, but rather a
fundamental element that impacts other facets of teaching efficacy, including classroom environment, and the capacity to
include students in educational activities. Given that it can improve their overall teaching skills, our findings emphasize the
necessity for teacher preparation programs to concentrate on helping pre-service teachers build their emotional intelligence.

8.2. Engagement of Students and Emotional Intelligence-

The results of the study showed a strong positive correlation between El and student engagement, which is in line with
earlier research by (Jennings & Greenberg,2009), and (Schutte et al.,2001). Students were more motivated, and involved in
class, when teachers with higher emotional intelligence were able to establish a more emotionally supportive environment. A
classroom where children feel safe, respected, and involved is fostered by teachers who possess emotional intelligence, which
allows them to interact with pupils on a deeper level. In diverse classrooms, where kids have different emotional, and
psychological needs, this is especially important.

Pre-service teacher’s interviews emphasized how emotional intelligence helped them better engage pupils, and control
classroom dynamics. Strongly empathic teachers, for instance, were able to identify when their students were upset or
disengaged, and modified their lesson plans accordingly. This supports the claim put forth by (Parker et al.,2004), that rapport
between students, and teachers, which is a critical component in fostering student involvement, is facilitated by emotional
intelligence (EI).

8.3. Emotional Intelligence Integrated into Teacher Education-

This study's focus on incorporating emotional intelligence training into teacher education programs is one of its main
contributions. This study emphasizes how crucial it is to include emotional intelligence in the curriculum, even though many
teacher preparation programs place a greater emphasis on topic knowledge, and pedagogical strategies. Despite their
understanding of the theoretical significance of emotional intelligence, a number of participants said that their training did not
provide them with many opportunities to hone these abilities. This result is consistent with the findings of (Zeidner et al.,2009),
who noted that despite the potential advantages of emotional intelligence training, it is frequently overlooked in teacher
preparation programs.

Given the growing diversity of classrooms, and the emotional difficulties that both instructors, and students confront,
the necessity for Emotional Intelligence training is very clear. According to the study, pre-service teachers who receive training
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on how to identify, and control both their own, and their pupil’s emotions are more prepared to deal with the challenges of
contemporary classrooms. Thus, integrating emotional intelligence (EI) into teacher preparation programs can result in more
prepared educators who are excellent at both developing emotionally supportive learning environments, and delivering
material.

8.4. Application Implications-

The results have a number of real-world ramifications for professional development, and teacher education. First and
foremost, emotional intelligence training which emphasizes abilities like self-awareness, self-regulation, empathy, and social
awareness should be a part of teacher preparation programs. Workshops, seminars, and experiential learning exercises like
role-playing, and reflective journaling can all be used to include this type of training into already existing curricula.

Second, educational institutions ought to acknowledge how emotional intelligence can improve student engagement,
and the efficacy of instruction. In service teacher’s professional development programs should include courses on emotional
intelligence (EI) to help them build their emotional intelligence, classroom management, and student engagement techniques.

Finally, EI should be promoted by legislators as a fundamental element of teacher standards, and assessment criteria.

Education systems can help create instructors who are not only qualified intellectually, but also sensitive to the emotional
needs of their pupils by highlighting the significance of emotional intelligence (EI).

8.5. Research Limitations, and Prospects-

Notwithstanding its noteworthy achievements, this study includes a number of drawbacks. Because only pre-service
teachers from particular universities were included in the sample, it might not accurately reflect the entire teacher population.
Future studies might use a more varied sample, encompassing in-service teachers from various geographical, and educational
situations. Furthermore, this study used self-report measures, which are susceptible to biases including social desirability.
Classroom observations, and student questionnaires are two more objective ways to gauge teaching proficiency, and student
engagement that could be used in future research.

Future studies should also examine how emotional intelligence training affects teaching results over the long run,
including student achievement, job satisfaction, and teacher retention. It would also be beneficial to look at how Emotional
Intelligence (EI) influences instruction, and student engagement in various educational contexts, such as online or hybrid
learning environments.

The study's conclusions highlight the critical role that emotional intelligence plays in improving teaching proficiency,
and encouraging student participation. Teacher education programs can assist prepare educators who are not just proficient in
teaching subject, but also emotionally intelligent, and able to create supportive learning environments by identifying, and
training pre-service teachers in emotional intelligence (EI). This study demonstrates the need of including emotional
intelligence into programs for preparing teachers, and lays the groundwork for future investigations into how it affects
academic results.

IX. RESULTS OF STUDY

Both quantitative, and qualitative data will be analyzed in order to convey the study's findings. An overview of the
anticipated results from each approach is provided below:

9.1. Quantitative Findings-
Teaching proficiency, and emotional intelligence:

It is anticipated that teaching competency, and emotional intelligence (EI) will positively correlate, better EI scores are
associated with better levels of teaching skill reported by pre-service teachers, especially in domains like lesson planning,
classroom management, and student involvement. The amount of variation in teaching ability that can be accounted for by
emotional intelligence will be shown via regression analysis.

Emotional Intelligence, and Student Engagement:
There should be a strong positive correlation between El, and student involvement, according to the analysis. Student’s
motivation, participation, and general engagement in class activities are likely to be higher when their teachers have higher EI.

Comparison by Demographics:

By examining the demographic data, it will be possible to determine whether gender, age, or subject of instruction
affects emotional intelligence, and teaching ability. Although these variations are predicted to be very small, it is anticipated
that some demographic characteristics may have an impact on the link between El, and teaching competency.

9.2. Qualitative Findings-
Pre-service Teacher’s Perceptions:

The interviews will reveal that pre-service teachers with higher El tend to be more self-aware, empathetic, and better
able to manage classroom dynamics. According to many participants, emotional intelligence (EI) is essential for managing
challenging classroom circumstances, cultivating a good rapport between students, and teachers, and enhancing their capacity
to successfully engage pupils.
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Effect of emotional intelligence on the involvement of students:

According to the qualitative analysis, educators with higher EIl are better able to understand the emotional needs of their
pupils, and foster an atmosphere that promotes engagement, and active learning. It is probable that participants will discuss
utilizing emotional intelligence to mediate disagreements or inspire disengaged students in order to boost student engagement.

Challenges and Benefits of El Training:

It is possible that a number of pre-service teachers may say that teacher education programs need to provide more EI-
focused instruction. Others may draw attention to the difficulties in incorporating emotional intelligence (EI) skills into their
teaching style, especially in high-pressure classroom settings, while others will discuss the benefits of El on their teaching
practices.

9.3. Integration of Findings:

It is anticipated that a consistent pattern would emerge from the integration of quantitative, and qualitative data,
emotional intelligence greatly improves student engagement, and teacher ability. Higher EI teachers are better at engaging
students, fostering inclusive, and encouraging learning environments, and managing the classroom. While the quantitative data
will offer concrete proof of the strength of these associations, the qualitative findings will provide deeper insights into how
emotional intelligence appears in the classroom.

9.4. Key Insights and Implications:

Enhancing teaching competency requires emotional intelligence, particularly when it comes to managing diverse
classes, and encouraging constructive student-teacher interactions. A more motivated, and involved student body is a result of
emotional intelligence (EI) abilities like empathy, self-awareness, and emotional control. Training in emotional intelligence
would improve the effectiveness of pre-service teachers, and classroom results in teacher education programs. These findings
will help the larger objective of enhancing educational outcomes through comprehensive teacher preparation by reaffirming
the necessity of incorporating emotional intelligence development into teacher preparation programs.

X. CONCLUSION OF THE STUDY

The study's conclusion examined the relationship between pre-service teacher’s emotional intelligence (EI), teaching
competency, and student engagement. The results showed that EI is important for improving both teaching competency, and
student engagement, and that pre-service teachers with higher EI were more effective at building positive relationships with
students, managing the classroom, and planning lessons. El was also found to significantly contribute to higher levels of student
engagement, with emotionally intelligent teachers being able to create more encouraging, and supportive learning
environments.

The study's findings highlight the necessity of including the development of emotional intelligence in teacher
preparation courses. A teacher's capacity to effectively manage classroom dynamics, and engage pupils is strongly impacted
by their emotional intelligence, especially when it comes to abilities like empathy, self-awareness, and emotional control. The
study found that, despite its significance, emotional intelligence (El) is frequently overlooked in teacher preparation programs.
This suggests that, in order to properly prepare future teachers for the demands of contemporary classrooms, El training should
be given top priority in teacher education programs.

By adding emotional intelligence (El) training to teacher preparation programs, educators can better meet the emotional,
and psychological needs of their students, creating a more welcoming, and stimulating learning environment. This study offers

important proof in favor of making emotional intelligence a central part of teacher preparation, and professional growth. The
long-term impacts of emotional intelligence (EI) training on instructional strategies, and student outcomes may be further
investigated in future studies, adding to the expanding corpus of research on the subject of emotional intelligence in education.

All things considered, this study advances our knowledge of the relationship between emotional intelligence, and
teaching competency as well as student involvement, with implications for future teacher education research, practice, and

policy.
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Abstract

This paper develops an Explainable Al (XAI) model to predict heavy rainfall using satellite data. Forecasting significant
rainfall occurrences is crucial for alleviating the detrimental impacts of severe weather phenomena, including floods,
landslides, and infrastructure damage. Traditional weather forecasting models, although effective, often lack the fine resolution
and adaptability needed for precise predictions, especially in localized areas. Moreover, many machine learning (ML) models,
though promising in their predictive power, operate as "black boxes," providing limited interpretability of the underlying
processes that lead to predictions. This poses challenges when stakeholders, such as meteorologists, disaster management
agencies, and policymakers, require clear explanations to trust and act upon the predictions. This seminar explores the
development of a novel Explainable Al (XAlI)-based model designed to predict heavy impact rain events using satellite data
in conjunction with machine learning techniques. The model leverages a comprehensive array of satellite observations,
including atmospheric parameters (e.g., temperature, humidity, pressure), cloud properties (e.g., cloud density, type, and
altitude), and surface conditions (e.g., sea surface temperature, vegetation indices). These factors are included into
sophisticated machine learning algorithms, such as Convolutional Neural Networks (CNNs) and Recurrent Neural Networks
(RNNSs), to elucidate spatial-temporal correlations essential for predicting rainfall events. This work's primary contribution is
the application of XAl techniques to demystify the decision-making process of the ML models. By utilizing methods such as
SHAP (Shapley Additive Explanations), LIME (Local Interpretable Model-agnostic Explanations), and attention mechanisms,
the approach delivers not only great accuracy in forecasting heavy rainfall but also interpretable insights into the principal
elements influencing the predictions. For instance, XAl techniques can emphasize the significance of specific cloud forms,
humidity levels, or temperature gradients in forecasting extreme rain events, enabling experts to understand why and how
certain weather phenomena are likely to occur.

Keywords: - SHAP, LIME, XAI

I. INTRODUCTION

The increasing frequency of heavy rainfall events poses serious risks, making accurate prediction essential for disaster
management. Traditional models often lack precision and transparency. This paper develops an Explainable Artificial
Intelligence (XAI) model using satellite data to predict heavy rainfall. The model utilizes machine learning techniques such
as CNNs and RNNs to capture intricate weather patterns. The XAl component ensures transparency, improving both accuracy
and trust in the model’s predictions for practical disaster management use.

Explainable Artificial Intelligence (XAI) addresses this difficulty by facilitating the creation of systems that forecast
severe events with high precision while also delivering transparent, interpretable insights into the determinants of those
predictions. In this seminar, we explore the development of an XAl-based model for predicting heavy impact rain events using
satellite data, with a focus on making the prediction process more transparent and interpretable for end-users.
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Figure 1: Development of XAI Model

Il. LITERATURE REVIEW

Marquez-Mijares, M., Pérez-Alarcon, A., & Batista-Leyva, A. J. (2023): This paper introduces RainAl, a model that
uses 2D U-Net with residual networks and Swin transformers for precipitation nowcasting from satellite data. The approach
improves short-term rain forecasts by combining advanced deep learning techniques. It focuses on enhancing spatial resolution
and capturing critical weather features in real-time.

Li, Y., Dong, H., Fang, Z., Weyn, J., & Luferenko, P. (2022): This study presents a super-resolution method using 3D
U-Nets and EarthFormers to predict rainfall from satellite images. The model integrates multi-band satellite data and
emphasizes probabilistic forecasting techniques. The use of EarthFormers significantly improves accuracy, particularly in
localized rain prediction.

Kumar, S., & Singh, R. (2022): The authors explore a CNN-LSTM hybrid model to improve rainfall forecasting
accuracy using satellite data. CNNss capture spatial weather patterns, while LSTMs handle temporal dependencies. This hybrid
approach enhances prediction capabilities, particularly for severe meteorological phenomena such as intense precipitation.

Patel, A., & Kothari, M. (2021): This research presents an Explainable Al (XAI) framework for forecasting precipitation
occurrences by integrating data from satellites with deep learning models. It focuses on using SHAP and LIME to explain
predictions, making the models transparent and interpretable. This improves decision-making for meteorologists and disaster
management teams.

Weyn, J., Subramanian, A., & Ten Hoeve, J. E. (2020): The authors examine multiple deep learning methodologies for
precipitation nowcasting utilizing satellite data. The paper compares different models such as CNNs, LSTMs, and hybrid
architectures, evaluating their performance in short-term rain prediction. It highlights the trade-offs between accuracy and
computational efficiency.

Wang, L., & Zhang, F. (2019): This paper discusses the use of Recurrent Neural Networks (RNNs) for forecasting
extreme weather events, with a focus on rainfall prediction. The study shows how RNNs handle both spatial and temporal
dependencies in satellite data, improving accuracy over traditional models. It also suggests ways to fine-tune RNNs for better
performance.

Han, X., & Huo, C. (2023): The authors investigate the use of SHAP and LIME to explain machine learning predictions
in meteorological models, specifically for rainfall. The present case study illustrates how various explainable strategies
improve the transparency of intricate models such as CNNs and LSTMs. Their approach helps users understand which weather
variables contribute most to the predictions.

I11. METHODOLOGY

The development of the Explainable Al (XAI) model for predicting heavy rainfall events follows a systematic approach,
as illustrated in the flowchart:
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Figure 2: Proposed Idea

1. Data Collection: The procedure commences with the collection of historical satellite data that records essential
atmospheric parameters, including cloud density, humidity, wind patterns, and other meteorological characteristics vital
for rainfall prediction.

2. Data Preprocessing: The collected data undergoes cleaning and transformation. During this step, any missing or
inconsistent data is handled, and relevant features are extracted to prepare a set of data for training machine learning
algorithms.

3. Model Selection (CNNs, RNNs): The paper employs Convolutional Neural Networks (CNNs) to analyze spatial
characteristics of the atmospheric data and Recurrent Neural Networks (RNNs), particularly Long Short-Term Memory
(LSTM) networks, to capture temporal dependencies. These systems are selected for their capacity to efficiently
process extensive satellite data.

4. Model Training and Testing: The models are trained on historical labeled data, learning to predict heavy rainfall events
based on the extracted features. The dataset is split into training and testing subsets to evaluate the model's performance.
The model's accuracy, precision, and recall are assessed during this phase.

5. Integration of XAl (SHAP, LIME): Explainable Al techniques such as SHAP (SHapley Additive exPlanations) and
LIME (Local Interpretable Model-Agnostic Explanations) are integrated into the model. These techniques provide
transparency by explaining how the machine learning models make predictions, allowing for better understanding and
trust in the decision-making process.

6. Real-Time Prediction and Deployment: After successful training and validation, the model is deployed for real-time
heavy rainfall prediction. The use of XAl guarantees that predictions are both precise and comprehensible, rendering
the model applicable for practical use, particularly in disaster management and meteorology.

1V. WORKING OF APPLICATION
3.1 Data Flow

Data Collection ]\ Data ]\ Data Splitting ]\ Model Selection
R * ‘ D split data Into choose ]
( h Coliect historical Ciean and tralning, appropriate
weather data preprocess 1 validation, Machine Learning
the data and testing sets. models
Model Feedback ]\ Deployment ]\ Model Testing Model Valldation Model Training )
+ . ¢ H + + { > -
1 Depioy the model ( Evaluate the \ Traln the ¥
o o e B model's ML model on
real-time performance the tralning
Improve the model i testing dataset. Uecaracy, datasel.
Precision, BecaiD.
= == | —
N _— N N N
J
-~
END

Figure 3: Implementation of ML for Rain Prediction
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Data Collection: The process begins with collecting historical weather data, including key atmospheric variables
including moisture content, temperature, wind velocity, cloud coverage, and satellite imagery. This phase is essential
since it establishes the basis of the prediction model.

Data Preprocessing: Once the data is collected, it is cleaned and preprocessed to ensure quality and consistency. This
entails managing absent data, converting unprocessed data into functional features, normalizing or scaling the data, and
preparing it for further analytical phases.

Data Splitting: The preprocessed data is then split into three subsets: training, validation, and testing datasets. This
ensures that the model can learn from the training set, while the validation and testing sets are employed to examine
the model's performance and prevent overfitting.

Model Selection: At this juncture, suitable machine learning methods are chosen according to the characteristics of the
data and the specific situation at hand. Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs)
can be utilized for their capacity to manage spatial and temporal characteristics in the data.

Model Training: The chosen model undergoes training using the training dataset. This approach entails supplying the
model with data and modifying its internal parameters to discern patterns and correlations linked to significant rainfall
occurrences.

Model Validation: Throughout the training process, the model undergoes continuous validation utilizing the validation
dataset. Essential performance indicators including as precision, accuracy, and recall are evaluated to ascertain the
model's effective learning and to make adjustment if required.

Model Testing: Once training is complete, the model is tested on the testing dataset to assess its final performance. The
testing data is unseen during training, providing an unbiased evaluation of how the model will perform in real-world
scenarios.

Deployment: After successful testing, the model is deployed for real-time prediction of rain events. It can now make
forecasts based on incoming satellite and weather data

Model Feedback: Continuous feedback is gathered from the model’s performance in real-time applications. If
necessary, adjustments are made to improve the model over time, either by retraining it with new data or optimizing its
parameters.

V. IMPLEMENTATION

The implementation of the Explainable Al (XAI) model for predicting heavy rainfall using satellite data can be divided

into several key steps:

1.

2.

3.

Data Cqllection
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Figure 4: steps involved in implementation

Data Collection: The paper begins by gathering large-scale satellite data, including key meteorological variables such
as cloud density, humidity, temperature, and wind patterns. This data is sourced from satellite systems like NASA's
Global Precipitation Measurement (GPM) mission, which provides high-resolution precipitation data.

Data Preprocessing: The raw data is cleaned and processed to handle missing values and to transform it into a format
suitable for model training. Important features are extracted from the satellite data, including spatial and Temporal
elements are essential for forecasting precipitation events.

Model Selection: The study utilizes machine learning designs, including Convolutional Neural Networks (CNNs) for
spatial feature extraction and Recurrent Neural Networks (RNNs) or Long Short-Term Memory networks (LSTMs) for
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temporal dependency capture. These systems are selected for their capacity to manage the high-dimensional and
sequential characteristics of satellite data.

4. Model Training and Testing: The systems are trained using marked historical data; our aim is to discover trends linked
to severe rainfall. Three separate types of data are used to assess the efficacy of the model: instruction, verification, and
testing. The model's prediction skills are evaluated using performance metrics like as reliability, precision, recollection,
and mean squared error (MSE).

5. Integration of Explainable Al (XAI): To enhance transparency, XAI methods like SHAP (SHapley Additive
exPlanations and LIME (Local Interpretable Model-Agnostic Explanations) are integrated. These techniques help to
explain the model’s predictions, providing insights into which variables (e.g., cloud-top height, humidity) contribute
the most to the forecasted rain events.

6. Real-Time Deployment: Once trained, the model is deployed for real-time predictions. It can continuously process
incoming satellite data to predict heavy rainfall events, providing timely forecasts for disaster management and
mitigation efforts.

7. Model Monitoring and Feedback: The efficacy of the implemented model is assessed in practical applications. Feedback
from these predictions is utilized to regularly revise and retrain the system, so enabling ongoing enhancement and
precision in forecasts.

VI. CONCLUSION

This paper demonstrates the effectiveness of Explainable Al (XAl) in accurately predicting heavy rainfall using satellite
data. By leveraging CNNs and RNNs, the model captures important spatial and temporal patterns, while XAl methods like
SHAP and LIME ensure transparency and interpretability of predictions. The model’s real-time deployment and continuous
feedback loop enable timely and reliable forecasts, improving disaster preparedness. In summary, the XAl-based model
enhances both accuracy and trust in rainfall predictions, making it a valuable tool for meteorology and risk management.
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