XY

DOI: https://doi.org/10.57125/ELIJ.2026.03.25.01
How to cite: Meziane Cherif, K., Badrina, M. L., Djaballah, S., Belhamiti, A., & Rebahi, M (2026). Students'
perspectives on the real use of interaction in e-learning using Moodle at Algerian university. E-Learning Innovations

Journal, 4(1). 4-22. https://doi.org/10.57125/ELIJ.2026.03.25.01

Students' Perspectives on the Real Use of Interaction in E-Learning
Using Moodle at Algerian University

Meziane Cherif Khabbab*

PhD, Educational Technology Research Division (ETRD), The National Institute for Educational
Research, Algiers, Algeria, https://orcid.org/0000-0003-1869-447X

Bederina Mohamed laarabi

PhD, Educational Department, Algiers 2 University, Algiers, Algeria,
https://orcid.org/0000 0002 4762 8458

Djaballah Salim

PhD, Educational Governance Research Division (EGRD), The National Institute for Educational
Research, Algiers, Algeria, https://orcid.org/0000-0003-1640-5056

Belhamiti Amel

PhD, Educational Technology Research Division (ETRD), The National Institute for Educational
Research, Algiers, Algeria, https://orcid.org/0009-0006-2679-0815

Rebahi Mohammed

PhD, Teaching, Didactics of Disciplines and Pedagogical Innovation Division (TDDPID), The
National Institute for Educational Research, Algiers, Algeria,
https://orcid.org/0009-0004-4017-0466

*Corresponding author: khabbab.mezianecherif@inre.dz.

Received: September 16, 2025 | Accepted: January 17, 2026 | Published: March 25, 2026

4
©Copyright 2026 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International

License.


https://orcid.org/0000-0003-1869-447X
https://orcid.org/0009-0006-2679-0815
https://orcid.org/0009-0004-4017-0466
mailto:khabbab.mezianecherif@inre.dz

&) Y

Abstract: Despite the widespread adoption of Learning Management Systems (LMS) in higher
education, empirical evidence on how students actually interact within these platforms remains
limited, particularly in North African contexts. This study explores the real use of interaction in e-
learning environments at two Algerian universities, drawing on Moore's (1989) interaction
framework to examine three dimensions: learner-content interaction (lesson access), learner-learner
interaction (peer engagement), and learner-instructor interaction (teacher communication). A cross-
sectional survey was administered to 616 randomly selected students from the faculties of education
at Algiers 2 and Setif 2 universities. Data were collected using a structured questionnaire validated
through expert review, with acceptable internal consistency (Cronbach's a = .77). Descriptive
analysis revealed a pronounced preference for informal digital channels over the institutional
Moodle platform across all three interaction dimensions. For lesson access, 74% of students relied
on social media groups compared to only 13% who used Moodle. Peer interaction occurred
predominantly through social media (63%) and private messaging (18%), with no students reporting
peer engagement via Moodle. Teacher-student interaction showed a critical gap: 48% of students
reported no interaction with their instructors, 42% engaged via video conferencing, 7% via private
messages, and, again, no students interacted with teachers via Moodle. These findings reveal a
systematic disconnect between institutional platform availability and actual student use, suggesting
that Moodle functions primarily as a static content repository rather than an interactive learning
environment. The study recommends redesigning Moodle courses with interactive features,
strengthening teachers’ digital presence, and integrating formal and informal platforms to create

more balanced and effective e-learning ecosystems.

Keywords: E-Learning, Learning Management Systems, Moodle, Higher Education, Moore's

Interaction Framework, Social Media, Algeria.

Introduction

A major aspect of the COVID-19 pandemic was the shift from traditional to digital technologies
(Prokopenko, 2023), prompting universities and educational institutions worldwide to adopt digital
learning platforms rapidly. During the pandemic, online learning platforms have become an
innovative approach to learning, using digital technologies to create accessible online tools
(Prokopenko, 2023). Globally, leading universities focus most of their efforts on online learning, in
particular through innovative learning platforms such as Moodle (Modular Object-Oriented Dynamic
Learning Environment) (Sibgatullina et al., 2022). It is one of the most widely used Learning
Management Systems (LMS) for delivering e-learning. Since the pandemic, Moodle has been a
cornerstone of online education because of its open-source nature, flexibility, and robust features.
According to Elbourhamy (2023), Moodle was chosen during the COVID-19 pandemic for its
distinctive features that facilitate interaction between students and teachers. E-learning is not just a

temporary response to the crisis, but has also paved the way for a long-term transformation in higher
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education. University campuses were forced to close due to the pandemic, disrupting traditional
face-to-face teaching. Most higher education institutions have adopted the new learning system to
minimise disruptions to teaching and learning (Chin et al., 2020). During the pandemic, many
universities, including Algerian universities, delivered their lessons via Moodle (Maulana &
Lintangsari, 2021). To ensure continuity in education, Algerian universities quickly embraced online
learning, and Moodle became a crucial tool. This platform supports synchronous and asynchronous
learning, facilitates communication, and provides a centralised course management system, making

it a great choice for remote classrooms.

After COVID-19, Moodle continued to play an important role in Algerian higher education as
the university embraced hybrid and blended learning. As a result of the platform's ability to support
flipped classrooms and self-paced learning, it is a valuable tool for teachers. Furthermore, Moodle's
analytics tools enable teachers to track student progress and engagement, thereby enhancing
teaching strategies and improving learning outcomes (Suad et al., 2023). Al-Ajlan and Zedan (2008)
indicate that Moodle's analytics capabilities proved particularly beneficial during the pandemic for
identifying at-risk students and providing timely intervention. Universities could also integrate tools
for video conferencing, quizzes, assignments, and collaborative activities into the platform to meet
their specific needs. The platforms not only provided interactive access to knowledge but also
enabled real-time interaction between students and teachers, allowing for flexible learning
environments across all time zones (Prokopenko, 2023). Effective e-learning requires meaningful
interaction, because any form of learning, especially e-learning, depends heavily on student
interaction. Moore (1989) argues that successful online learning depends on three basic types of
interaction: interaction between the learner and the content, between the learner and the teacher,
and among learners. In addition to being distinct, these three modes are interconnected and work
together to create an engaging learning environment. Learning experience satisfaction is an
important indicator of e-learning quality, as reflected in learners' perceptions of their learning
experience (Alqurashi, 2019). Moore's (1989) framework remains a fundamental concept for
comprehending interpersonal interactions in distance education, despite its demonstrated
strengths and weaknesses across various educational contexts. For example, Weidlich and Bastiaens
(2018) showed that more interaction does not always mean less transactional distance, especially in
LMS-based settings where interaction is more about following rules than teaching. In addition,
Bower (2017) argued that digital platforms can create "illusory interactions," challenging Moore's

assumption that interaction quality improves learning.

Additionally, cultural and pedagogical traditions play an important role in mediating
interaction patterns-an aspect often overlooked by Moore. This framework offers a robust
conceptual lens, but contextual, cultural, and technological factors limit its explanatory powers. To
explore the real use of these three types of interaction in Algerian university e-learning, this study
examines students' attitudes towards them.
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Research Focus

It has become increasingly necessary to analyse e-learning interactions in the Algerian context,
given the rapid expansion of blended and online learning in higher education, often implemented
without systematic evaluation of student-teacher interactions. This study provides empirical
evidence to improve teaching quality, support teacher training, inform digital education policies,
and increase student participation in Algerian higher education. Internationally, the research
contributes to e-learning scholarship in developing countries by offering context-sensitive data from
a non-Western setting, thereby enabling meaningful comparative studies and helping to balance
the dominance of North American perspectives. In North African higher education, empirical
research on interaction is scarce, and the dynamics of interaction in blended learning environments
are poorly understood. This study addresses these critical gaps in the literature. Using real
interaction patterns and relating them to learning outcomes, it offers a theoretically and practically

grounded description of how interaction shapes e-learning effectiveness in Algeria.
Research Aim and Research Questions

The study aims to explore how students engage with course content in e-learning

environments, focusing on the Moodle platform and the tools they use to engage with it.
RQ1: How do students access their lessons in E-Learning?
RQ2: How do students interact with their peers in E-learning, and through which channels?
RQ3: How do students interact with their teachers in E-learning, and through which channels?
Interactions in E-Learning
Learner-Content Interaction

According to Moore (1989), learner-content interaction is the process by which students
engage with learning materials, resources, and content in an online course to gain a deeper
understanding of the materials, resources, and content offered. As a consequence of this interaction,
the learner will be required to read, watch videos, complete assignments, and interact with
multimedia elements. To achieve learning outcomes, it is important that learners can process,
understand, and internalise the content, which is the primary goal of the process. There is a great
deal of focus on how students interact with text, multimedia, simulations, videos, interactive
exercises, and other resources that are designed to convey information and facilitate understanding
in the classroom. Mayer (2014) states that student-content interaction fosters a sense of ownership
over the learning process when students are involved. With this method, students can become self-
regulatory learners and take responsibility for their learning, allowing them to control their pacing,
revisit challenging concepts, and explore areas of particular interest. Additionally, it provides

students with a way to customise their learning experience by focusing on the areas they need more
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support in and exploring the content at a pace that suits their individual needs, thereby enabling

personalised learning.
Learner-Learner Interaction

To create dynamic online learning environments, teachers can leverage appropriate tools,
strategies, and pedagogical approaches so that students can interact with and learn from one
another, ultimately leading to more successful and fulfilling learning outcomes. As defined by
Hrastinski (2009), learner-learner interaction is the communication and collaboration among
students in an online teaching and learning environment. It is a crucial aspect of e-learning that
significantly enhances the educational experience by promoting collaboration, engagement, and a
deeper understanding of course material. As well as being a crucial component of effective e-
learning environments, it facilitates communication, collaboration, and the exchange of ideas among
students in online environments. (Hrastinski, 2009). This type of interaction not only fosters a sense
of community but also enhances learning outcomes by strengthening critical thinking, problem-
solving skills, and understanding of the learning process (Sapriati et al., 2024). According to Moore
(1989) and Swan (2001), meaningful learner-learner interactions lead to higher levels of
engagement, satisfaction, and academic success in online courses when learners interact with their
classmates. This kind of interaction is facilitated in e-learning through activities such as discussion
forums, group projects, peer reviews, and collaboration tools, including online collaboration
platforms and video conferencing rooms. With these platforms, students are encouraged to actively
participate in the learning process, share diverse perspectives, and organise their knowledge, which
is critical to creating a dynamic and inclusive learning environment (Bendridi, 2021,
Peramunugamage et al., 2024). Garrison et al. (1999) argue that these interactions are integral to the
"community of inquiry" framework, a model in which social and cognitive presences intersect to
support deep and meaningful learning among students.

Learner-Teacher Interaction

To create an engaging online learning environment, there needs to be a balance between
instructors and students, as this can facilitate educational transactions that enhance learning
outcomes (Iberahim & Sulaiman, 2023). The findings of Agbong and Agbong-Coates (2024) indicate
that instructors who effectively communicate with students can significantly enhance students'
participation, satisfaction, and retention when they use clear, supportive communication techniques.
Moreover, instructors need to be well-prepared, as students respond positively to instructors who
can effectively convey the course content (lberahim & Sulaiman, 2023). Higher levels of student
engagement have been associated with a strong instructor presence, characterised by accessibility
and involvement (Agbong & Agbong-Coates, 2024). In online education, the quality of the teacher's
presence significantly impacts learners' engagement and satisfaction, underscoring the importance
of clear communication and active participation on the teacher's part. According to Simpson (2013),

student-instructor interactions encompass a range of communication and feedback, including
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individual feedback, discussion facilitation, and instructor guidance. There are various ways in which
student-instructor interactions occur in online classrooms, including video, discussion forums, and
real-time chats, allowing students and instructors to communicate in ways that suit their learning
preferences and improve the quality of their interactions (Sapriati et al., 2024). Thus, to facilitate
effective interactions between students and instructors, timely, constructive, and personalised
feedback must be provided in a supportive learning environment to address students' individual

needs and motivate them to achieve.
Materials and Methods
Data collection and sample

Due to the purpose of the study, which was to conduct an exploratory survey of the attitudes
of students towards the real use of interaction in e-learning settings using Moodle in Algerian
university settings. High school students from Setif-2 University in the east and Algiers-2 University
in the Centre of Algeria participated in this study. A total of 616 students were randomly selected. In
total, 700 copies of the questionnaire were distributed; 84 were incomplete or missing. All students
(80.8% of them females) and 118 (19.2% of them males) are in the second and third years of the

department of psychology and education.
Instruments and Procedures

The authors developed a questionnaire to collect information for this study. Checklists and
dichotomous items were included in the questionnaire. Students were asked four questions, such
as "how do you access your lessons in E-Learning" or "do you interact with your peers in E-Learning".
The questionnaire was randomly distributed and was collected individually at the University of Setif
2 and Algier 2. The responses were collected by using the Statistical Package for the Social Sciences
(SPSS 24). To establish the questionnaire's reliability, 30 students participated in a pilot study.
(SPSS.V 24) was used to determine Cronbach'’s alpha. The results are in Table 1.

Table 1

Reliability of the Questionnaire.

Variable [tem Alpha Cro

Interaction in E-Learning 4 0.766

Based on Cronbach's alpha value of 0.766, the questionnaire has acceptable internal
consistency. According to this value, these items demonstrate satisfactory reliability and are suitable

for use in an exploratory study.
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Data Analysis

To analyse the responses, descriptive statistics were used, including percentages and means.
Percentages helped in understanding the distribution and proportion of responses, while means
provided an average measure of responses. This approach enabled a clear and systematic

presentation of participants' responses, facilitating an objective interpretation of the findings.
Results

First: How do Students access their lessons In E-Learning

Table 2
Statistics
Way Frequency | Percentage
Moodle 80 13%
No answer 12 2%
SM Groups 456 74%
Private Mess 68 11%
Figure 1

Way Students Access Their Lessons

@® Moodle No answer @ Social media groups @ Private message

80
70
60
50
40
30
20

13%
10

2%

Percentage

Source: author's development

According to the graph, most students (74%) prefer to access their lessons through social
media groups. In comparison, fewer rely on Moodle (13%), and only a small proportion use private

messages (11%) or did not respond (2%).
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Second: Did Students interact with their peers and how?

Table 3

Statistics
Stu-Stu Interaction Frequency | Percentage
Moodle 00 00%
No answer 12 2%
SM Groups 388 63%
Private Mess 111 18%
No interaction 105 17%

Figure 2

Students-students Interaction

70
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0

@® Moodle

0%

No answer @ Social media groups @ Private message
@ No interaction

63%

2%

!

Source: author's development

Percentage

According to the graph, most students (81%) interact with their peers using social media

groups or texting them in private messages, whereas (17%) did not interact with their peers, and 2%

did not respond.

Third: did students interact with their teachers and how?

Table 4

Statistics
Stu-Teac Interaction Frequency | Percentage
Moodle 00 00%
No answer 18 3%
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Video conferences 259 42%
Private Mess 43 7%
No interaction 296 48%

Figure 3

Student-Teacher Interaction

® Moodle No answer @ Video conferences @ Private message

@ No interaction

48%

3%
0 0%

‘ Percentage

Source: author's development

Based on the graph, 48% of students did not interact with their teachers, 42% interacted
through Video conference, 7% used private messages, no one used Moodle, and another 3% did
not respond.

Discussion

Firstly, much research has documented social media's growing dominance as a tool for
educational access (Al-Bahrani, Patel, & Sheridan, 2015; Manca & Ranieri, 2016 a). In part, these
platforms are used to facilitate information sharing, peer collaboration, and lesson dissemination
because they are easy to access and immediate. It may also be because they access it through their
smartphones, which they have used since they were in primary school (Meziane Cherif, 2025b) and
secondary school (Meziane Cherif, 2025a). The present findings align with Hamid et al. (2015), who
argue that students often prefer social media over Learning Management Systems (LMS) because of
their immediacy, interactivity, and convenience. However, the relatively low Moodle use observed in
this study (13%) reflects a recurring challenge noted in other contexts. Despite being designed to
support structured learning, LMS platforms are often perceived as less engaging or more difficult to
navigate (Dahlstrom, Brooks, & Bichsel, 2014).

In contrast, Adeyeye et al. (2022), Gamage (2022), and Suad (2023) suggest that Moodle and
similar LMS platforms enhance academic performance by providing structured access to resources,

assessment tools, and feedback. The contrast illustrates a key tension in digital education: students
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prefer informal platforms, while formal systems often guarantee quality and accountability. Further,
the very small proportion of students who failed to respond (2%) and the marginal use of private
messages (11%) suggest that individual, non-collaborative methods of online learning are marginal
in the digital learning ecosystem. Despite this, Junco (2012) cautions that the widespread use of
social media groups for academic purposes is not without risks. Despite their popularity, these
platforms can lead to distraction, information overload, and the dissemination of inaccurate content.
Alternatively, Moodle, a structured LMS, provides a pedagogically guided, more secure learning
environment (Kumar & Sharma, 2016). All of these findings illustrate a broader global tension in
digital education. While students overwhelmingly prefer social media platforms for their flexibility
and familiarity, research consistently demonstrates that formal learning management systems offer
unique pedagogical value in achieving high-quality educational outcomes. The future of higher
education should not focus on replacing one system with another, but rather on integrating the

strengths of both informal and formal platforms to balance accessibility and pedagogy.

Secondly, it is consistent with previous studies that identify peer interaction as a crucial
component of online learning. It enhances social presence, facilitates knowledge sharing, and
promotes collaborative problem-solving (Garrison, Anderson, & Archer, 2010; Hrastinski, 2009).
Similarly, Tibingana-Ahimbisibwe et al. (2022) found that students who actively engage with peers
in virtual environments build stronger learning communities and demonstrate higher levels of
participation and persistence. Furthermore, (17%) reported that they did not interact with their
peers, highlighting another challenge of e-learning. Kebritchi, Lipschuetz, and Santiague (2017)
show that some students feel isolated, lack motivation, or have difficulty participating in online
discussions. In online courses, Song et al. (2004) also observed that limited peer interaction is a major
barrier to student satisfaction and learning effectiveness. Despite the benefits of interaction for most

students, a significant minority still faces difficulties connecting.

Furthermore, not all learners view peer collaboration positively. According to Cho and Tobias
(2016), some students prefer independent, self-paced learning and find peer interaction
unnecessary or distracting. Consequently, peer interaction may not be equally beneficial for all
students. In general, students’ engagementin e-Learning is positively influenced by peer interaction.
Nevertheless, a substantial proportion remains disengaged, indicating a need to balance

collaborative learning with individual study habits.

Thirdly, there is a significant gap in student-teacher interaction, with half of the students
avoiding direct interaction. According to Martin, Wang and Sadaf (2018), in online learning, teacher
presence and accessibility are crucial for sustaining motivation and academic achievement.
Additionally, Garrison, Anderson, and Archer (2010) note that teacher-student interaction
significantly affects student engagement and satisfaction. The relatively high use of video
conferencing (42%) is consistent with research showing that synchronous video conferencing
enhances feedback, real-time interaction, and classroom-like dynamics (Rapanta et al., 2020). In

contrast, Grey and DiLoreto's (2016) findings that individual teacher feedback fosters belonging and
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improves learning outcomes are at odds with the limited use of private messages (7%) in this study.
Cho and Tobias (2016) argue, however, that frequent interaction is not always necessary for all
students, since independent learners tend to prefer limited teacher involvement. Overall, the results
illustrate the broader challenge of balancing structured guidance and learner independence in
online education. The 48% who did not ask questions and interact may reflect a preference for
autonomy or a lack of confidence. The low student use of Moodle (0%) to interact with their teachers
may be largely due to the predominance of PDF files shared by teachers. When course content is
reduced to downloadable documents, the platform is perceived primarily as a repository rather than
an interactive learning environment, which diminishes students’ motivation to engage with its
communicative and collaborative features. This result contrasts with (Fadieieva & Semerikov, 2024;
Semerikov et al., 2025a; Semerikov et al., 2025b), which indicates that learner interaction in Moodle
is strongly influenced by the nature of instructional content, with interactive, multimedia, and activity-
based resources fostering higher levels of participation and engagement. The discrepancy can
therefore be explained not by the inadequacy of the platform itself, but by pedagogical practices
that underutilise Moodle's interactive affordances, such as forums, quizzes, feedback tools, and
collaborative activities. Consequently, content design emerges as a decisive factor mediating the

relationship between learning management systems and student interaction.

In general, the results indicate that students tend to prefer social media platforms over
institutional Learning Management Systems (LMS) such as Moodle. The convenience, constant
accessibility, faster communication, and mobile compatibility of social media may be contributing to
this preference (Al-Samarraie & Saeed, 2018; Manca & Ranieri, 2016). Using Moodle primarily as a
static content repository, without interactive features, leads students to shift their discussions to
social media, where interactions seem less constrained (Al-Rahmi et al., 2022). In addition, cluttered
layouts and excessive navigation steps within Moodle further discourage student engagement
(Kakasevski et al., 2008). A social media tool, on the other hand, is lightweight, intuitive, and better
suited to mobile use, especially in regions with limited digital infrastructure. However, Moodle can
be an effective learning environment when it is carefully structured and includes an interactive
component (Mohd Nasir et al., 2021). In addition to interacting with peers, students also find social
media useful for communicating with their teachers. Al-Rahmi et al. (2022) and Mohd Nasir et al.
(2021) report limited interactions with teachers via LMS platforms, describing them as rigid, slow,
and unresponsive. Instructors frequently use Moodle to distribute static documents, including PDFs
and Word documents, rather than to facilitate meaningful conversations. So we have to know that E-

learning is not just uploading PDF files.

On the other hand, social media allows students to exchange information quickly and
informally and to feel more connected with their instructors (Manca & Ranieri, 2016; Yusuf et al.,
2016). Due to their immediate accessibility, these platforms are better suited for maintaining
ongoing communication and providing timely feedback. It is also possible to interact with peers

informally and dynamically through social media. As opposed to Moodle's structured forums, which
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are often perceived as formal and task-driven, social media fosters spontaneous collaboration and
community building (Kakasevski et al., 2008; Manca & Ranieri, 2016a). The integration of these
platforms into students' daily routines makes them a natural space for both academic and social
exchange (Al-Rahmi et al., 2022; Al-Samarraie & Saeed, 2018). However, Moodle's effectiveness is
not solely dependent on its design; it also relies heavily on how it is used. In the absence of
appropriate training, many teachers rely solely on Moodle for file sharing (Mohd Nasir et al., 2021,
Lavidas et al, 2023). The use of course design tools, interactive pedagogy, and digital pedagogy in
professional development programs has been shown to enhance teachers' confidence and creativity
(Al-Fraihat, Joy, & Sinclair, 2020; Korsah, 2024).

In the same way, students need support in order to use Moodle effectively. Despite their
familiarity with social media, many students struggle with Moodle's structured features, such as
forums, quizzes, and submission systems (Mohd Nasir et al., 2021). A lack of training often restricts
students from downloading materials from Moodle, preventing them from collaborating or learning
more deeply. Students' confidence and satisfaction with the platform can be significantly improved
by training workshops and ongoing technical support (Al-Fraihat, Joy, & Sinclair, 2020). It is
important that instructors and students actively engage in the design and implementation of Moodle
for it to be effective in supporting meaningful learning. In the absence of these conditions, social

media will continue to fill the gaps left by traditional learning management systems.
Conclusions and Implications

The study highlights important theoretical and pedagogical implications regarding student
interaction in digital learning environments. Their technical capabilities are not solely determinants
of Learning Management Systems' effectiveness, but also of how they are pedagogically
implemented and socially integrated. In terms of theory, the results support interaction-based
learning theories that emphasise active engagement, communication, and social presence over
passive access to content. LMS platforms are underutilised when used primarily as repositories for
instructional materials. Furthermore, the study shows that students prefer an environment that
provides immediate access, informal communication, and immediacy to understanding digital
learning behaviour. It reflects the shift toward learner-centred digital ecosystems, where autonomy,
perceived usefulness, and ease of interaction are key drivers of engagement. According to these
findings, improving the effectiveness of digital learning requires a combination of technological
infrastructure and pedagogical transformation, including the creation of interactive instructional
designs and the enhancement of teachers' digital pedagogical skills. Moreover, the results
emphasise the importance of institutional support for effective use of the LMS. A structured teacher
training program and student orientation can enhance digital literacy, build student confidence, and
foster more meaningful academic interaction. In addition, the results emphasise the importance of
institutional support for effective use of the LMS. A structured teacher training program and student
orientation can enhance digital literacy, build student confidence, and foster more meaningful

academic interaction. Itis also possible to create more balanced and inclusive learning environments

15
©Copyright 2026 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International

License.



&) Y

by integrating formal learning management systems with complementary digital communication

tools.
Limitations

Firstly, the sample consisted of only 616 students from two Algerian universities (Algiers 2 and
Setif 2), limiting the generalizability of the results to other institutions, academic disciplines, or
regional contexts. While the sample size enabled descriptive statistical analysis, it did not represent
the diversity of higher education institutions nationwide. The sample exhibited a notable gender
imbalance, with 80.8% females and 19.2% males. This disproportion may have affected interaction
patterns and limited our ability to study e-learning engagement by gender. Third, a brief four-
question questionnaire was used to collect data. However, its limited scope may not fully reflect the
complexity of student experiences in e-learning environments. Lastly, self-reported data may
introduce response bias. In future research, larger, more balanced, and multi-institutional samples
should be included.

Suggestions for Future Research

Results suggest targeted institutional and pedagogical interventions are needed to improve
interaction within Moodle. First, professional development should focus on interactive instructional
design, enabling teachers to use Moodle beyond content delivery and promote active learning
through discussion forums, formative assessments, and feedback. Also, teachers' digital
pedagogical competence is essential for fully exploiting the interactive potential of LMS platforms.
Integrating Moodle with complementary communication tools, such as social media, may enhance
academic structure and accessibility. Second, students' digital practices can be integrated into
learning environments that are more responsive and inclusive. As well, students should receive
structured orientation and technical support to enhance their digital literacy, as it is difficult for them
to use LMS platforms effectively without guidance. By supporting teachers and students, institutions
can improve participation and effectiveness in digital learning environments. Future research should
explore hybrid digital learning models that blend formal and informal learning environments but
maintain pedagogical coherence. It is also possible to explore the roles of teachers’ digital
competence, instructional design strategies, and students' motivational factors in shaping
interactions within learning management systems. Further, longitudinal and experimental research
designs would aid in understanding how digital interaction evolves and how specific pedagogical

interventions can improve engagement and learning outcomes.
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