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Abstract

The rapid advancement of digital technology has significantly transformed higher
education, encouraging universities to adopt Technology-Enhanced Learning (TEL)
tools such as learning management systems, smart classrooms, blended learning
platforms, and multimedia resources. TEL plays a crucial role in enriching
traditional learning experiences and is widely recognized for its potential to
enhance student engagement, which is strongly associated with academic
performance, motivation, and learner satisfaction. Despite the growing
implementation of TEL in Indian universities, empirical evidence from regional
contexts remains limited. Therefore, the present study investigates the impact of
Technology-Enhanced Learning on student engagement at Thiruvalluvar University,
with particular focus on behavioral, emotional, and cognitive dimensions of
engagement. A quantitative cross-sectional research design was employed, and data
were collected from 150 undergraduate and postgraduate students using a
structured questionnaire. Descriptive and inferential statistical analyses were
performed using SPSS, including correlation, regression, and One-Way ANOVA.
The results revealed a high level of TEL adoption among students (Mean = 3.89)
and a moderate-to-high level of overall engagement (Mean = 3.74), with cognitive
engagement being the strongest dimension (Mean = 3.81). Pearson correlation
analysis demonstrated a significant positive relationship between TEL practices and
student engagement (r = 0.682, p < 0.01). Regression findings further indicated that
TEL practices accounted for 46.5% of the variance in student engagement outcomes
(R? = 0.465), establishing TEL as a strong predictor of engagement. Additionally,
One-Way ANOVA showed significant differences in engagement across academic
disciplines (F = 4.26, p < 0.05). The study concludes that effective integration of
TEL, supported by institutional infrastructure, faculty involvement, and student
readiness, is essential for enhancing engagement in regional higher education
institutions. The findings provide valuable insights for educators, university
administrators, and policymakers in developing sustainable digital learning
strategies that promote academic success.
Keywords: technology-enhanced learning,
management systems, academic performance

student engagement, learning
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Introduction

The rapid development of digital technology has
significantly transformed the higher education
landscape, leading to an increased implementation of
technology-enhanced learning (TEL) strategies by
universities. TEL integrates digital tools, online
platforms, multimedia, and innovative teaching
methods to enrich traditional learning experiences
and meet the evolving needs of modern students. A
key benefit of TEL is the enhancement of student
engagement, which correlates strongly with
academic success, retention, and overall learner
satisfaction. Engagement encompasses students'
focus, curiosity, and participation during learning
activities, which can foster deeper understanding,
motivation, and improved academic performance.

In Indian universities like Thiruvalluvar
University, the adoption of smart classrooms,
learning management systems, and blended learning
has facilitated higher levels of engagement,
collaboration, and experiential learning. However,
the effectiveness of these technological interventions
heavily relies on student perceptions and usage
throughout their academic journey. Despite the rising
trend of technology-supported teaching, empirical
studies investigating their impact on student
engagement in regional university contexts remain
limited. Consequently, the current study seeks to
explore the effects of TEL on student participation at
Thiruvalluvar University, aiming to provide valuable
insights for educators, policymakers, and university
leaders. By assessing students' experiences with
digital learning tools, the study intends to evaluate
how these technologies contribute to their academic
engagement and to inform the design of more
engaging and effective technology-integrated
education practices.

Definition and Meaning of TEL (Teaching
Enhanced Learning)

“The systematic application of technology to
facilitate learning, improve teaching effectiveness,
and promote active student engagement through

digital resources and interactive educational
practices.”
www.bodhijournals.com

34

Vol. 10  Special Issue 2 March 2026
E-ISSN: 2456-5571

Technology-Enhanced Learning (TEL) makes
education more interactive, adaptable, and accessible
by utilising cutting-edge tools and digital technology.
To improve teaching and learning beyond
conventional approaches, TEL incorporates tools
such as computers, online platforms, multimedia

content, mobile apps, and learning management

systems.

Factors

Influencing the Use of Technology-

Enhanced Tools in Learning

Factor Short and Clear Explanation
For TEL implementation to be
Auvailability of successful, facilities including
Technological computers, internet access, digital
Infrastructure platforms, and smart classrooms

must be present.

Digital Literacy
and Technical
Skills

To confidently use digital
technologies and online learning
systems, educators and students
must possess the requisite
knowledge and abilities.

Teacher
Competency and
Attitude

Technology integration in
teaching methods is heavily
influenced by teachers' aptitude,
willingness, and positive attitude
towards its use.

The effectiveness of TEL is

Student .
; determined by students’
Readiness and . o .
L. enthusiasm, flexibility, and drive
Motivation . .
to use digital learning resources.
TEL utilisation is improved by
Institutional university support in the form of
Support and financing, training, technical
Policies assistance, and explicit digital

learning policies.

Accessibility and

Financial constraints may impede
the efficient use of TEL tools;

Digital Content
and Resources

Affordability students must have access to
devices and internet connections.
Learning effectiveness and

Quality of engagement are increased by

well-designed e-content,
multimedia materials, online
courses, and interactive resources.

Learning
Environment
and Classroom

Students are encouraged to
actively engage with technology-
based learning resources in a
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Culture collaborative and encouraging
classroom environment.
Complex technologies decrease
user engagement; digital
platforms should be
straightforward, easy to use, and
tailored to the needs of learners.
Students' desire to use TEL tools
can also be influenced by peer
pressure, the family environment,
social support, and technology
developments.

Ease of Use and
User-Friendly
Technology

External Factors
(Social and
Environmental)

Need of the Study

Digital technology's explosive rise has drastically
changed higher education, particularly in terms of
academic engagement, teaching, and learning. In
order to build interactive, adaptable, and learner-
centred environments, universities all over the world
are implementing Technology-Enhanced Learning
(TEL) technologies, such as smart classrooms,
learning management systems, online platforms, and
multimedia materials. The impact of TEL on student
involvement is a major area of study in educational
research since it is acknowledged that student
engagement is essential for academic performance,
motivation, satisfaction, and retention. Initiatives like
Digital India, SWAYAM, and ICT-enabled learning
are being promoted in India, but little research has
been done on how TEL actually affects student
participation, particularly in regional campuses. This
shift is best illustrated by Thiruvalluvar University in
Tamil Nadu, which serves a diverse student body
from both rural and urban locations by utilising
digital platforms and integrated learning. In order to
provide educators and policymakers with insights to
improve digital learning strategies and student
participation in higher education, this study examines
the efficacy of TEL practices at Thiruvalluvar
University and their role in promoting student
engagement.

Significance of the Study

e The study provides empirical evidence on the
connection between technology-enhanced learning
and student engagement at a university level.
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e  Findings will assist Thiruvalluvar University and
its colleges in assessing the success of
technological initiatives and enhancing digital
learning facilities.

e The research supports faculty members in
implementing innovative teaching approaches to
boost student participation, motivation, and
interaction via technology.

e QOutcomes may inform educational planners and
policymakers on advancing sustainable technology
integration in higher education.

o By identifying factors that affect engagement,
the study aims to enhance students' learning
experiences, academic performance, and digital
skills.

Scope of the Study

In order to improve student involvement, motivation,
and engagement, this paper emphasises the
significance of incorporating digital tools and
information and communication technology (ICT)
into higher education. Learning management
systems, online platforms, multimedia materials,
blended learning strategies, and smart classroom
technologies are just a few of the digital learning
tools it explores. Three main dimensions serve as the
framework for the analysis of student engagement:

e Students' participation in events is referred to as

"behavioural engagement.”

e The goal of emotional involvement
stimulate interest and motivation.

e The focus of cognitive engagement is on critical
thinking and deep learning.

Thiruvalluvar University undergraduate and Post
graduate students from a variety of academic fields
make up the study's target group. The study, which
was carried out in the academic setting of this
university, is especially pertinent for assessing digital
learning strategies in Tamil Nadu's regional higher
education system. The expected results include
useful suggestions for boosting student engagement
and technology integration through successful digital
teaching techniques, which will ultimately result in a
more dynamic and inspiring learning environment.

is to
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Limitations of the Study

e The study was restricted to Thiruvalluvar
University; its conclusions might not apply to
other academic institutions.

e Perceptions may vary by department and
academic level, and the results are based on a
limited number of student responses.

e The study depends on questionnaire-based
replies, which could be skewed by socially
acceptable answers, personal interpretations, or
bias.

e Respondents' exposure to technology varies by
department and institution due to differences in
technology-enhanced instructional resources.

e The study shows student participation over a
particular period of time and might not take
long-term shifts or technical developments into
consideration.

e Outside the purview of the study, variables
including internet  connectivity, learning
motivation, socioeconomic background, and
teaching quality may also have an impact on
student involvement.

Review of Literature

Sailer et al. (2024) The results of the study, which
conducted a comprehensive review on the effects of
technology-enhanced learning in higher education,
emphasised that digital technologies only have a
major impact on student engagement when they
enable meaningful learning experiences. This
involves encouraging students’ communication,
teamwork, and cognitive engagement. According to
the study, the presence of technology alone does not
ensure increased engagement; rather, the results of
student engagement are significantly shaped by the
effective learning design that is integrated through
technology.

Rotar (2025) the impact of digital tools on
student involvement in online learning environments
was examined in this study. It was discovered that
improved technology approaches greatly increase
student involvement, especially when educational
establishments provide adequate direction, organised
activities, and emotional support. Additionally, the

www.bodhijournals.com
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study showed that when students feel connected
through interactive, technology-driven communication
techniques, their level of engagement tends to be
higher.

Guo (2021) using learning analytics to examine
how learning management systems (LMS) are used,
this study examined student involvement in higher
education. It was found that students' digital footprints,
such as their involvement in online activities and
interactions with assignments, are accurate measures
of their degree of engagement. The study also found
a substantial correlation between enhanced academic
achievement and participation in an LMS.

Fazza and Mahgoub (2021) investigated student
participation in mixed learning settings at a Middle
Eastern university. The results showed that social
presence, interactive learning, and organised support
systems can improve participation in online and
blended learning. However, issues like technological
obstacles and learner isolation can have an impact on
long-term involvement.

Vassanti (2024) Students who regularly interacted
with LMS resources, took part in online assessments,
and used feedback tools demonstrated higher levels
of engagement and better academic results,
according to a study evaluating the role of Learning
Management Systems (LMS) in improving student
learning performance. The results emphasised how
important LMS is as a key element in enabling
organised technology-enhanced learning.

Mohammadi (2025) The study examined
blended learning practices in various higher
education environments, concluding that student
engagement increases with the provision of teacher
training, standardized digital platforms, and
institutional support. It highlighted the critical role of
faculty involvement in fully realizing the
engagement advantages offered by technology
integration.

Kadian (2025) Such learning environments
significantly increase student engagement, according
to a global study of blended learning's efficacy in
higher education. This is accomplished by combining
in-person classroom interaction with adaptable
internet resources. In order to successfully employ
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blended learning methodologies, the report
recommends that colleges strengthen both their
digital infrastructure and pedagogical approaches.

Research Methodology

Research Design

The impact of Technology-Enhanced Learning
(TEL) on student engagement at Thiruvalluvar
University is examined using a quantitative cross-
sectional research methodology. In order to
investigate the connections between TEL practices
and engagement outcomes, this method enables the
gathering of empirical data from students at a
specific point in time. It is predicated on the idea that
students’ behavioural, emotional, and cognitive
involvement in higher education is impacted by
technology-supported instruction.

Sample Size
A sample size of 150 students is proposed for the
study.

Sampling Technique
A stratified random sampling method used to employ
to ensure proportional representation.

Data Collection Tools

Data will be collected wusing a structured
questionnaire, developed based on validated scales in
TEL and student engagement.

Research Gap

Research shows that integrating digital tools into
meaningful activities is one way that technology-
enhanced learning (TEL) greatly increases student
engagement in higher education. Important research
highlights how mixed learning environments and
learning management systems (LMS) promote
engagement. Nonetheless, there are also gaps in the
literature, particularly when it comes to regional
studies at Indian universities like Thiruvalluvar
University, which might face unique sociocultural
difficulties. Particular student obstacles to TEL
adoption have not received much attention,
especially in semi-urban and rural settings. To close
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these gaps and guide policy-making for successful
digital learning implementations in regional
institutions, a targeted study on TEL's effect on
student engagement at Thiruvalluvar University is
crucial.

Statement of the Problem

Under the intention of enhancing interactive learning
and student engagement, the use of digital
technologies in higher education has increased,
especially through technology-enhanced learning
(TEL) tools. TEL's benefits for participation have
been highlighted by research, although their efficacy
depends on institutional circumstances, accessibility,
and instructional quality. TEL uptake in Indian
colleges is impacted by issues including
infrastructure limitations and disparities in digital
literacy. There is little data on how TEL affects
student involvement in higher education in Tamil
Nadu, particularly at Thiruvalluvar University. In
order to help educational stakeholders improve
technology integration and student engagement, this
study intends to investigate how TEL affects student
engagement.

Objectives of the Study

e To assess the extent of Technology-Enhanced
Learning practices adopted by students at
Thiruvalluvar University.

e To measure the level of student engagement in
technology-supported learning environments.

e To examine the relationship between TEL
practices and overall student engagement among
university students.

e To evaluate the predictive impact of TEL
practices on student engagement using
regression analysis.

Hypothesis of the Study

Post-Hypothesis
(Alternative Hypothesis —
H.)

Pre-Hypothesis
(Null Hypothesis — Ho)

Hu: Students at
Thiruvalluvar University
significantly adopt TEL
practices.

Ho:: There is no significant
level of TEL practices
adopted by students at
Thiruvalluvar University.
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Ho2: There is no significant
level of student engagement
in technology-supported
learning environments at
Thiruvalluvar University.

Hi2: Students demonstrate a
significant level of
engagement in technology-
supported learning
environments at
Thiruvalluvar University.

Hoa: There is no significant
relationship between TEL
practices and overall
student engagement among
university students.

Has: There is a significant
positive relationship
between TEL practices and
overall student engagement
among university students.

H.a: Technology-Enhanced
Learning practices
significantly predict student
engagement among
students at Thiruvalluvar

Hoa: Technology-Enhanced
Learning practices do not
significantly predict student
engagement among students
at Thiruvalluvar University.

University.
Data Analysis
Table 1 Demographic Profile of Respondents
Variable Category Frequency | Percentage
Male 78 52.0%
Gender
Female 72 48.0%
Level of | Undergraduate 92 61.3%
Study Postgraduate 58 38.7%
Arts 55 36.7%
- Science 49 32.7%
Discipline Commerce &
46 30.6%
Management

Source: Primary Data

The demographic profile of the respondents is
compiled in Table 1. With 52.0% of the population
being male (n = 78) and 48.0% being female (n =
72), the gender distribution was nearly equal.
Undergraduate students made up the majority of
participants (61.3%, n = 92), whilst postgraduates
made up 38.7% (n = 58). To ensure equal academic
representation in the study, Arts students made up
the largest group (36.7%, n = 55), followed by
science (32.7%, n = 49) and Commerce &
Management (30.6%, n = 46).

Descriptive Statistics of Study Variables

Mean and standard deviation were computed to
understand the overall levels of TEL practices and
student engagement.

www.bodhijournals.com
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Table 2
Std.
Construct | Mean . Interpretation
Deviation
TEL .
. 3.89 0.61 High
Practices
Behavioural 374 0.67 Modferate—
Engagement High
Emotional |5 05 | 79 Moderate
Engagement
Cognitive .
gnitive 1 sg1 | 063 High
Engagement
Overall
M _
Student | 374 | 065 O:ierate
Engagement g

Source: Primary Data

The mean and standard deviation of Thiruvalluvar
University's technology-enhanced learning (TEL)
practices and student involvement are shown in
Table 2. Students indicated high levels of cognitive
engagement (Mean = 3.81, SD = 0.63) and TEL
practice utilisation (Mean = 3.89, SD = 0.61). While
emotional engagement was moderate (Mean = 3.68,
SD = 0.70), behavioural engagement was moderate
to high (Mean = 3.74, SD = 0.67). The average level
of student engagement was moderate to high (Mean
= 3.74, SD = 0.65), suggesting that TEL has a
favourable impact on student engagement.

One-Way ANOVA
One-Way ANOVA was applied to examine whether
student engagement differs across disciplines.

Table 3
L Mean Std.
Discipline N -
Engagement | Deviation
Arts 55 3.62 0.66
Science 49 3.79 0.61
Commerce &
46 3.85 0.58
Management
Total 150 3.74 0.65
Table 4
Source of | Sum of Mean .
Variation | Squares df Square F-value| Sig.
Between |\ 54 | 2 | 171 | 426 |o016*
Groups
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Within 1 095 | 147 | 040
Groups
Total 62.37 149

Source: Primary Data

The findings of the One-Way ANOVA show
that there are notable differences in student
participation between academic areas. Science
students demonstrated a higher level of involvement
(Mean = 3.79, SD = 0.61), whereas arts students
reported the lowest mean engagement score (Mean =
3.62, SD = 0.66). Students studying management and
commerce had the highest mean engagement (Mean
= 3.85, SD = 0.58). The ANOVA test revealed a
statistically significant difference across the groups
(F = 4.26, p = 0.016 < 0.05), demonstrating that the
level of involvement in technology-enhanced learning
differs depending on the students’ discipline.

Correlation Analysis

Pearson correlation analysis was performed to
determine the relationship between TEL practices
and student engagement.

. TEL Student
Variables .
Practices | Engagement
TEL Practices 1.000
Student | g 1.000
Engagement

Source: Primary Data

There is a significant and statistically significant
positive link between TEL practices and student
involvement, according to the Pearson correlation
study. Higher levels of student engagement are
linked to increased use of technology-enhanced
learning aids, according to the correlation coefficient
(r =0.682, p < 0.01). This research implies that TEL
practices have an essential role in boosting students’
behavioural, emotional, and cognitive involvement in
the learning process at Thiruvalluvar University.

Regression Analysis

Multiple regression analysis was conducted to
examine the predictive impact of TEL on student
engagement.

R R Adjusted | Std. Error of
Square | R Square Estimate
0.682 | 0.465 0.461 0.41

Source: Primary Data

Technology-Enhanced Learning (TEL) is a
significant predictor of student engagement, according
to the regression model summary. TEL practices and
engagement are strongly correlated, as seen by the
correlation coefficient (R = 0.682). TEL practices
account for 46.5% of the variation in student
involvement at Thiruvalluvar University, according
to the R Square value of 0.465. The model's stability
is further supported by the adjusted R Square
(0.461). Overall, the findings imply that technology-
enhanced instruction significantly raises student
involvement in academic settings.

Findings

e Technology-Enhanced Learning (TEL) solutions,
including learning management systems and
multimedia materials, are increasingly adopted
by universities due to advancements in digital
technology.

e The study focuses on the impact of TEL
practices on  student engagement at
Thiruvalluvar University, analyzing behavioral,
emotional, and cognitive dimensions.

e Survey results show a high level of TEL
adoption with a mean score of 3.89, indicating
growing use of digital resources in academia.

e Overall student engagement rates were moderate
to high, averaging 3.74, with cognitive
engagement reaching a mean of 3.81.

e A strong positive correlation (r = 0.682, p <
0.01) exists between TEL practices and student
engagement, suggesting increased TEL usage
enhances engagement.

e Regression analysis indicates TEL practices
account for 46.5% of the variance in student
engagement outcomes (R2 = 0.465).

e One-Way ANOVA revealed significant
engagement level differences across academic
disciplines (F = 4.26, p < 0.05).
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The study emphasizes the importance of
effective TEL integration, supported by digital
infrastructure, faculty support, and institutional
policies, to improve student engagement.
Despite challenges, findings provide insights for
educators and policymakers to create sustainable
digital learning strategies that promote academic
success.

Conclusion

Technology-Enhanced Learning (TEL) solutions,
which include learning management systems,
blended learning platforms, smart classrooms, and
multimedia resources, are being increasingly utilized
by universities to adapt to digital advancements,
significantly  altering the  higher  education
environment. This study investigates the influence of
TEL on student engagement at Thiruvalluvar
University, addressing behavioral, emotional, and
cognitive aspects of engagement. Survey outcomes
reveal a mean TEL adoption score of 3.89 among
students, indicating substantial integration of digital
tools in education. Overall student engagement had a
mean score of 3.74, with cognitive engagement being
the highest at 3.81, suggesting that TEL
environments effectively enhance student
engagement, motivation, and learning depth. The
research utilized inferential statistics, finding a
strong positive correlation between TEL practices
and student engagement (Pearson correlation
coefficient r = 0.682, p < 0.01), illustrating that
greater use of TEL associates with increased
engagement. Regression analysis showed that TEL
practices account for 46.5% of the variance in
engagement outcomes (R? = 0.465), highlighting
TEL as a key predictor of student involvement.
Furthermore,  One-Way =~ ANOVA indicated
significant engagement differences across academic
disciplines (F = 4.26, p < 0.05), underscoring the role
of context in the effectiveness of TEL initiatives. The
findings conclude that TEL is vital for boosting
student engagement in regional higher education
institutions. The study promotes the notion that
successful TEL integration, supported by solid
digital infrastructure, faculty support, student

www.bodhijournals.com
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readiness, and institutional policies, can enhance
engagement and improve educational experiences.
Despite certain challenges, the results provide critical
insights for educators, university leaders, and
policymakers focused on developing inclusive and
sustainable digital learning strategies to promote
student engagement and academic achievement.
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