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Abstract— The growing reliance on e-learning platforms has highlighted the importance of interaction design in shaping
student engagement and learning outcomes. Poorly designed digital learning environments often lead to low motivation,
decreased participation, and reduced retention rates. Ensuring that interaction design effectively supports student
engagement is essential for optimizing online learning experiences. This study aims to examine the impact of interaction
design elements, including navigation structure, multimedia integration, and user experience, on student engagement in
e-learning environments. A mixed-methods approach was employed, combining a usability assessment of e-learning
platforms, student engagement surveys, and instructor interviews. Findings indicate that intuitive navigation, interactive
multimedia, and real-time feedback mechanisms significantly enhance student participation and learning satisfaction.
Statistical analysis revealed a strong correlation between well-designed interaction features and improved student
retention rates. The study concludes that incorporating user-centered interaction design principles in e-learning
platforms enhances engagement and contributes to more effective learning experiences. Future research should explore
adaptive and Al-driven interaction design models to further optimize student-centered digital learning environments.
Keywords: E-Learning, Interaction Design, Student Engagement

Manuscript received 15 April. 2022; revised 20 April. 2022, accepted 25 Aprilr. 2022. Date of publication 28 Aprilr. 2022.
Journal International Inspire Education Technology (JIIET) is licensed under a Creative Commons Attribution-Share Alike 4.0 International License.
How to cite: Djuwari, Djuwari., Herlina, Herlina, Suroyo, Suroyo., Raihana, E & Maisarah, Maisarah. (2025). The Impact of
Interaction Design on Student Engagement in E-Learning. Journal International Inspire Education Technology
(JIIET), 4(1), 10-19. https://doi.org/10.55849/jiiet.v4il.786
Published by: Sekolah Tinggi Agama Islam Al-Hikmah Pariangan Batusangkar

10


mailto:djuwari@unusa.ac.id
mailto:inamaherli5@gmail.com
mailto:suroyoaja37@gmail.com
mailto:estiraihana@umri.ac.id
mailto:maisarah97563@gmail.com
https://doi.org/10.55849/jiiet.v1i1.38

I. INTRODUCTION

The advancement of digital learning
technologies has transformed education, with e-
learning platforms becoming an integral component
of modern instruction (Lin et al., 2023; Paul et al.,
2021). The shift toward online education has been
accelerated by the increasing demand for flexible,
accessible, and technology-driven learning
environments. E-learning provides opportunities for
self-paced learning, diverse content delivery, and
interactive engagement, making it a preferred
choice for many institutions and learners (Gainza et
al., 2020; Patricia Aguilera-Hermida, 2020).
Despite these advantages, student engagement in e-
learning remains a critical concern. Many online
learning platforms struggle to maintain student
motivation and participation due to poor interaction
design, which affects user experience, knowledge
retention, and overall learning outcomes. The
effectiveness of digital learning environments
depends on their ability to facilitate meaningful
interaction between students, instructors, and
content.

The quality of interaction design plays a
crucial role in shaping student engagement in e-
learning environments. Elements such as navigation
structure, multimedia  integration, real-time
feedback mechanisms, and accessibility features
influence how students interact with content and
instructors (D. Wang et al., 2020; Y. Wang et al.,
2022). A poorly designed e-learning interface can
create barriers to engagement, leading to cognitive
overload, confusion, and decreased motivation.
Students often encounter challenges such as unclear
navigation, non-interactive learning materials, and a
lack of real-time feedback, which negatively impact
their learning experiences. Effective interaction
design should focus on enhancing usability,
accessibility, and user engagement by integrating
intuitive layouts, interactive elements, and adaptive
learning  features. Addressing these design
challenges 1is essential for improving student
engagement and ensuring successful learning
outcomes in digital environments.

Educational institutions and e-learning
developers must recognize the importance of
designing user-centered interfaces that prioritize
engagement and interactivity (Foroughi et al., 2024;
Khan et al., 2022). Research in human-computer
interaction and instructional design suggests that
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well-structured  learning  environments  can
significantly improve student participation and
retention. However, many existing e-learning
platforms fail to align interaction design principles
with pedagogical needs, resulting in ineffective
digital learning experiences. The increasing reliance

on online education necessitates a deeper
investigation into the relationship between
interaction design and student engagement.

Understanding how different design elements
contribute to learning experiences can provide
valuable insights for optimizing e-learning
platforms.

The primary issue addressed in this study is
the impact of interaction design on student
engagement in e-learning environments. Many
online courses and learning management systems
incorporate various multimedia and interactive tools,
yet their effectiveness in fostering student
engagement remains uncertain. Instructors and
course designers often face difficulties in selecting
appropriate design strategies that enhance student
participation without overwhelming cognitive load.
Existing research highlights the importance of
student-centered learning experiences, but there is
limited empirical evidence on how specific
interaction  design  features  contribute to
engagement and knowledge retention. Investigating
this issue is crucial for improving digital learning
experiences and guiding the development of more
effective e-learning platforms.

Student engagement is a key determinant of
learning success, yet many e-learning platforms fail
to maintain high levels of participation. The
absence of real-time interaction, lack of dynamic
content, and rigid navigation structures often lead to
disengagement and low course completion rates.
Previous studies have identified factors that
influence engagement, such as gamification, social
interaction, and feedback mechanisms, but there is
little consensus on which elements are most
effective in sustaining motivation. Without a clear
understanding of how interaction design influences
engagement, e-learning platforms risk becoming
ineffective and reducing the quality of online
education (Hiver et al., 2024; Xu et al., 2023).
Addressing these issues requires a comprehensive
analysis of interaction design features that actively
contribute to student engagement.

The demand for personalized and interactive
learning experiences underscores the need for



research that systematically evaluates interaction
design in e-learning. Current trends in educational
technology emphasize adaptive learning, artificial
intelligence-driven interfaces, and personalized
content delivery, but the impact of these
advancements on student engagement remains
unclear. A structured investigation into how
interaction design principles enhance or hinder
learning  experiences can provide valuable
recommendations for educators and developers.
Establishing evidence-based best practices for
interaction design will contribute to the
development of more engaging and effective e-
learning platforms.

This study aims to evaluate the impact of
interaction design on student engagement in e-
learning environments. The research focuses on
identifying key design elements that influence
student motivation, participation, and learning
retention (Khaldi et al., 2023; Kuhail et al., 2023).
By analyzing user experience, engagement metrics,
and student feedback, this study seeks to determine
how well-designed interaction features contribute to
improved learning outcomes. Findings from this
study will help educators, instructional designers,
and e-learning developers optimize digital learning
platforms to maximize student engagement.

A key objective of this research is to establish
a framework for designing interactive and user-
friendly e-learning platforms. Effective interaction
design should not only enhance usability but also
foster deeper engagement with learning materials.
This study will explore best practices in navigation
design, multimedia integration, and feedback
mechanisms to provide actionable insights for e-
learning development (Bauer et al., 2021a, 2021b).
Understanding the relationship between interaction
design and student engagement will help
institutions create more effective digital learning
environments that cater to diverse learner needs.

Another critical goal is to investigate how
different interaction design strategies impact
student engagement across various learning
contexts. E-learning platforms are used in diverse
educational settings, including higher education,
corporate training, and self-directed learning.
Examining how interaction design influences
engagement in different disciplines and learning
environments will contribute to a broader
understanding of best practices. The findings from
this research will support the development of design
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principles that can be applied across multiple e-
learning contexts, ensuring accessibility and
effectiveness for all learners.

Existing research on e-learning engagement
primarily focuses on instructional strategies,
content delivery methods, and student behavior
analytics. While these studies provide valuable
insights, they often overlook the role of interaction
design in shaping student engagement. Many
studies analyze student motivation in online
learning but fail to examine the direct relationship
between design features and participation. This
research aims to bridge the gap by integrating
perspectives from human-computer interaction,
instructional ~ design, and digital learning
environments to provide a holistic understanding of
engagement in e-learning.

Many studies on interaction design in
education focus on usability and technical
functionality = rather than the pedagogical

implications of digital interfaces. Research in user
experience design highlights the importance of
intuitive navigation, yet there is little discussion on
how these elements influence learning outcomes.
This study seeks to fill this gap by examining both
qualitative and quantitative aspects of interaction
design’s 1impact on student engagement. By
analyzing engagement patterns and student
feedback, this research will provide empirical
evidence on how different design elements
contribute to meaningful learning experiences.

The absence of standardized guidelines for
designing  interactive  e-learning  platforms
highlights the need for further research. While some
studies propose general recommendations for online
learning, they often lack empirical validation. This
research will contribute to the field by developing a
data-driven framework for effective interaction
design in e-learning. By synthesizing findings from
multiple disciplines, this study aims to provide
practical guidelines for improving engagement and
usability in digital education.

This study presents a novel contribution by
integrating  research  from  human-computer
interaction, educational technology, and cognitive
psychology to develop a comprehensive framework
for interaction design in e-learning. Unlike previous
studies that examine engagement as a secondary
factor, this research prioritizes the role of design
elements in shaping learning experiences. The
interdisciplinary approach ensures that findings are



applicable across various educational fields and
learning environments.

The significance of this study extends beyond
academic discourse, as it provides actionable
recommendations for e-learning developers,
instructional designers, and educators (Bauer et al.,
2021b; Raes et al., 2020). The increasing reliance
on digital education necessitates well-structured
interaction  design  that enhances student
engagement and learning retention. Findings from
this research will guide the development of more
intuitive, accessible, and interactive e-learning
platforms. The integration of user-centered design
principles in digital education will contribute to
more effective and engaging online learning
experiences.

The growing demand for engaging and
interactive e-learning solutions underscores the
relevance of this research. As technology continues
to shape the future of education, understanding how
interaction design influences student engagement is
essential for  optimizing  digital learning
environments. Findings from this study will inform
best practices for designing e-learning platforms
that prioritize user experience, accessibility, and
pedagogical effectiveness. By providing empirical
evidence on the role of interaction design in
education, this research will support the
development of innovative and student-centered
digital learning experiences.

II. METHOD

A  mixed-methods research design was
employed to examine the impact of interaction
design on student engagement in e-learning
environments. This approach combined quantitative
analysis of student engagement metrics with
qualitative insights from student feedback and
instructor interviews (Morse et al., 2020; Rombach
et al., 2021). A quasi-experimental design was
implemented to assess differences in engagement
levels before and after the integration of specific
interaction design elements. The study utilized
survey data, usability testing, and real-time learning
analytics to evaluate the effectiveness of various
interface features in promoting student participation
and retention. The combination of qualitative and
quantitative methods ensured a comprehensive
analysis of how interaction design influences
student engagement.
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The population for this study consisted of
university students enrolled in online courses and e-
learning instructors responsible for course design
and delivery. A purposive sampling method was
applied to select participants with experience using
digital learning platforms for at least one academic
semester. The sample included 300 students from
various disciplines and 25 instructors who actively
incorporate interaction design principles in their
courses (Leeper et al., 2020; Zhao et al., 2020).
Selection criteria required students to have regular
engagement with e-learning platforms, ensuring
that the study captured relevant user experiences.
Instructors were selected based on their
involvement in developing or delivering e-learning
content, allowing for insights into pedagogical and
technical design aspects.

Data  collection instruments included
structured surveys, usability testing protocols, and
real-time learning analytics extracted from e-
learning platforms. The structured surveys assessed
student perceptions of interaction design features,
engagement levels, and learning satisfaction.
Usability testing involved task-based assessments in
which students interacted with different interface
designs to evaluate navigation ease, multimedia
integration, and feedback mechanisms (Li et al.,
2023; Yang et al., 2021). Learning analytics data,
including time spent on tasks, participation rates,
and course completion rates, provided objective
engagement metrics. Instructor interviews captured
qualitative insights into the challenges and best
practices of designing interactive e-learning
environments.

The research procedure followed four key
phases: baseline data collection, intervention
implementation, post-intervention assessment, and
data analysis. The baseline phase involved
gathering initial engagement metrics and student
survey responses before modifying interaction
design features. The intervention phase introduced
enhanced interaction elements, including adaptive
navigation, multimedia interactivity, and real-time
feedback mechanisms, across selected e-learning
courses (Bond et al., 2020; Rombach et al., 2021).
The post-intervention assessment included follow-
up surveys, usability tests, and an analysis of
changes in engagement metrics. Data analysis
involved statistical tests such as paired t-tests and
regression analysis for quantitative data, while
thematic coding was applied to qualitative



responses. Ethical considerations were maintained completion rate improved by 49.5%, demonstrating

throughout the study, ensuring informed consent, that effective interaction design contributed to
data confidentiality, and voluntary participation of

sustained student participation and learning
all respondents.

retention.

Student survey responses further validated

I1I. RESULTS AND DISCUSSION these quantitative findings, with 82% of

Data collected from student engagement respondents stating that enhanced navigation and
metrics, usability tests, and instructor interviews multimedia integration improved their engagement.
provide critical insights into the role of interaction APproximately 76% of students reported feeling
design in e-learning environments. A comparative MOT¢ motivated to complete coursework due to
analysis of student engagement before and after the real-time feedback and adaptive learning pathways.
implementation of enhanced interaction design Instructor interviews provided additional insights,
features revealed significant improvements in With 88% of educators acknowledging that well-
participation and retention rates. Table 1 presents a designed interaction features facilitated more
summary of engagement metrics, including average meaningful student interactions and improved
session duration, participation rates in discussion course accessibility. A recurring theme in
forums, and course completion rates across qualitative responses was the importance of real-

different e-learning platforms. time progress tracking and interactive multimedia
Table 1. Student Engagement Metrics Before in sustaining student attention.
and After Interaction Design Enhancements Inferential statistical analysis confirmed the

Percentaﬁégniﬁcance of the observed improvements in

Engagement | Before After engagement. A paired t-test comparing pre- and

. Increase
Metric Enhancement | Enhancement (%) post-intervention engagement metrics yielded a p-
Average value of 0.001 (p < 0.05), indicating a statistically
Session sighificant ~ difference. = Regression  analysis
Duration 18,5 32,2 74,1 demonstrated that interaction design enhancements
(minutes) acdounted for 67% of the variance in student
Discussion engagement levels, reinforcing the strong
Forum relationship between digital interface quality and
Participation 42,6 68,7 61,2 learning participation. Pearson correlation analysis
(%) revealed a strong positive correlation (r = 0.81)
Course between real-time feedback mechanisms and course
Completion | 53,4 79.8 495 completion rates, highlighting the critical role of
Rate (%) intgractive elements in promoting persistence in e-

1

fearning environments.

Explanatory analysis of Table 1 shows a ' . .
Relational  analysis  between  different

significant increase in student engagement ) i ]
following the implementation of improved interaction design elements and engagement metrics
suggests that usability and accessibility are primary

interaction design. The average session duration ) AR
determinants of student participation. Platforms

increased by 74.1%, indicating that students spent
more time actively engaging with e-learning
content. Discussion forum participation rose by
61.2%, suggesting that more interactive and user-
friendly design elements encouraged student
collaboration and knowledge sharing. The course

incorporating intuitive navigation structures and
interactive assessments showed higher engagement
levels than those relying solely on static content
delivery. Multimedia integration, particularly
video-based tutorials and interactive simulations,
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was positively associated with increased discussion
forum participation. Instructor reflections further
emphasized that students were more likely to
engage in collaborative learning activities when
interface designs were streamlined and content was
presented dynamically.

Case study analysis of three e-learning
platforms provided real-world validation of these
findings. A higher education institution that
integrated interactive discussion boards and
gamified learning modules reported a 58% increase
in student engagement scores. A corporate training
platform  implementing adaptive navigation
pathways observed a 45% reduction in dropout
rates, demonstrating that user-friendly design can
enhance learning persistence. A language learning
application incorporating real-time feedback and
Al-driven  assessments  reported a  62%
improvement  in completion  rates,
highlighting the effectiveness of adaptive and

course

interactive learning models.

Instructor reflections on the study results
indicate both strengths and challenges in the
integration of interaction design features. While
many educators recognized the benefits of real-time
feedback and dynamic content presentation, some
noted difficulties in balancing technological
complexity with instructional clarity. Students
expressed appreciation for visually engaging and
responsive platforms but reported occasional
challenges in adapting to newly introduced design
elements. Addressing these concerns through
iterative design improvements and user training can
further enhance the effectiveness of interaction
design in e-learning.

Findings from this study suggest that
interaction design plays a crucial role in enhancing
student engagement in e-learning environments.
The strong correlation between well-structured
digital interfaces and participation metrics
reinforces the need for wuser-centered design
principles in online education. Future research
should explore long-term impacts of interaction
design on student achievement and cognitive
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retention, as well as investigate the role of artificial
intelligence and adaptive learning technologies in
further optimizing student engagement.

Findings from this study indicate that
interaction design plays a crucial role in enhancing
student engagement in e-learning environments.
Statistical analysis significant
improvements in engagement metrics, including
increased session duration, higher discussion forum
participation, and improved course completion rates.
Student survey responses confirmed that intuitive
navigation, multimedia integration, and real-time

revealed

feedback contributed to a more engaging learning
experience (Ferrer et al., 2022; Seo et al., 2021).
Instructor interviews provided additional validation,
with educators emphasizing the positive impact of
well-structured interaction design on student
motivation and participation. Case studies further
supported these conclusions by demonstrating how
targeted design enhancements led to increased
retention and learning persistence.

Comparisons with previous research highlight
both alignments and distinctions in the impact of
interaction design on e-learning engagement.
Existing studies have emphasized the role of
gamification, multimedia content, and adaptive
learning  technologies fostering  student
motivation. Findings from this research align with
these conclusions, particularly in demonstrating that

in

interactive elements enhance student participation.
However, unlike prior research that focuses
primarily on content delivery methods, this study
integrates  both  usability and accessibility
considerations. The results suggest that engagement
is not solely driven by content quality but also by
the ease with which students can navigate, interact,
and receive feedback in digital learning
environments.

Results from this study signal a broader shift

in the way e-learning platforms should be designed

to maximize engagement. The significant
correlation between interaction design and student
participation  suggests that digital learning

environments should prioritize usability and real-



time interactivity. These findings underscore the
need for a student-centered approach in e-learning,
where engagement is facilitated not only through
content but also through seamless interaction with
digital Case study insights further
highlight that effective interaction design reduces
cognitive load and encourages sustained learning
participation. The increasing reliance on e-learning
necessitates a re-evaluation of existing design
frameworks to ensure that digital platforms are both
pedagogically sound and technologically intuitive.

The implications of these findings extend to
multiple  stakeholders digital
Instructional designers must integrate evidence-
based interaction design principles to create more
engaging and accessible e-learning environments.
Educational institutions should invest in platform
usability enhancements to student
engagement and learning outcomes. Developers of
e-learning software need to incorporate adaptive
learning features that the user
experience and provide feedback.
Policymakers should consider the role of interaction
design shaping digital education policies,
ensuring that online learning platforms adhere to
best practices in user experience and accessibility.
These findings contribute to the broader discourse
on digital pedagogy by reinforcing the importance
of interaction design in modern education.

interfaces.

in education.

improve

personalize
real-time

n

Several factors explain why interaction design
has such significant impact on student
engagement in e-learning. Intuitive navigation
reduces cognitive load, allowing students to focus
on content rather than struggling with platform
usability  (Koltovskaia, 2020; Tight, 2020).
Interactive multimedia fosters a multisensory
learning which enhances
comprehension and retention. Real-time feedback
mechanisms  provide  immediate  guidance,
reinforcing motivation and promoting self-directed
learning. The observed improvements
engagement metrics are consistent with cognitive
load theory, which suggests that reducing
extraneous cognitive effort enhances overall

a

experience,

in
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learning effectiveness. Findings from instructor
interviews confirm that when students encounter
fewer usability barriers, they are more likely to
remain engaged and complete their courses.

Future research should explore the long-term
effects of interaction design on student achievement
and knowledge retention in e-learning environments.
Investigating how adaptive learning technologies
and artificial intelligence-driven design
enhancements influence engagement over extended
periods would provide deeper insights into
sustainable digital learning strategies (Boulianne et
al., 2020; Maia et al., 2020). Further studies should
also examine the role of interaction design in
different learning contexts, including corporate
training and lifelong learning programs. Expanding
the scope of research to include diverse learner
demographics and technological infrastructures will
contribute to the development of more inclusive and
effective e-learning platforms. Findings from this
study lay the foundation for continued innovation in
digital education, ensuring that interaction design
a key focus in enhancing student
engagement and learning success.

remains

IV.  CONCLUSIONS
Findings from this study demonstrate that
interaction design plays a fundamental role in
enhancing student engagement e-learning
environments. Unlike previous research that
primarily focuses on content delivery and
instructional  strategies, this study provides
empirical evidence that wusability, multimedia
integration, and real-time feedback significantly
impact student participation and retention.
Statistical analysis confirmed a strong correlation
between well-structured digital interfaces and

in

increased engagement metrics, while qualitative
insights highlighted the role of intuitive navigation
in fostering sustained learner motivation. The
integration of user-centered design principles
proved to be a critical factor in improving both
accessibility and learning outcomes in digital
education.



The primary contribution of this research lies in
its interdisciplinary approach, combining human-
computer interaction, educational technology, and
cognitive learning theories to establish a framework
for optimizing interaction design in e-learning.
Previous studies often examine engagement as a
secondary effect of instructional design, whereas
this research positions interaction design as a direct
determinant of student participation. The mixed-
methods methodology employed in this study
ensures a comprehensive understanding of how
digital learning environments can be structured to
engagement. The findings provide
practical implications for instructional designers,
software developers, and educators seeking to
enhance the effectiveness of e-learning platforms
through evidence-based design principles.

This study presents certain limitations that should
be addressed in future research (Huang et al., 2020;
Liu et al., 2020). The sample was limited to higher
education

maximize

students,  necessitating  broader
investigations across different learning contexts,
including corporate training and K-12 education.
The research primarily
engagement metrics, highlighting the need for
longitudinal studies that assess the long-term
impact of interaction design on knowledge retention
and academic performance. The wvariability in

digital literacy among students was not extensively

examines short-term

analyzed, suggesting an opportunity for future
studies to explore how interaction design can be
adapted for learners with different levels of
technological proficiency. Further research should
also investigate the role of artificial intelligence and
adaptive learning technologies in personalizing
interaction design to enhance engagement
diverse learning environments.

in
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