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Abstract:

Open and Distance Learning (ODL) provides an alternative path for higher
education, particularly beneficial for individuals who are unable to attend
university full-time on campus, offering the benefits of flexibility,
accessibility, and self-directed learning. With ongoing advancements in
technology, ODL is becoming more relevant and expands educational access
to a wider range of learners across the world. At the same time, distance
learning promotes Self-Regulated Learning (SRL) and lifelong learning
through the use of technology, often facilitated by Learning Management
Systems (LMS). However, one concerning issue is that students have been
observed to employ only a limited and suboptimal range of SRL strategies in
online learning environments. Past studies have highlighted several common
issues, including the digital divide, challenges with self-regulation, and a lack
of essential SRL skills. Therefore, this research applied the design of an SRL
environment in LMS to encourage effective SRL strategy utilization among
ODL students and assessed their participation. Master’s students in an Open
and Distance Learning (ODL) program at a public university were selected
using convenient sampling, with a total of 23 students enrolled in an ODL
course. The log data from LMS were analysed to assess students’ participation.
Overall, the logs indicate a desirable level of participation across the SRL
phases, with a significant increase in the Performance phase, suggesting that
students were highly active during class activities and discussions. The high
frequency of access also indicates active use of the LMS.
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Introduction

Open and Distance Learning (ODL) provides an alternative path for higher education,
particularly beneficial for individuals who unable attend university as full-time on-campus
students. ODL offers flexibility, accessibility, and promotes self-directed learning. With the
ongoing advancements in technology, ODL is becoming more relevant, expands the
educational access to a wider range of learners across the world. Additionally, ODL enables
educators to stay competitive and improve their teaching by continuously developing
professionally through the use of modern educational technologies and innovative teaching
methods (Akintayo et al., 2024). Distance learning encourages the process of Self-Regulated
Learning (SRL) and lifelong learning through technological means.

Self-regulation, as defined by Zimmerman (2000), self-regulation refers to self-generated
thoughts, feelings, and actions that are planned and cyclically adapted to achieve personal
goals. In the context of ODL, learners are required to be independent and self-directed for most
of the time. ODL usually lacks the structured setting that can be found in a traditional
classroom, and thus requires more responsibility from the learner to manage their time and
learning activities. Students can be considered self-regulated when they actively engage in their
learning process metacognitively, motivationally, and behaviourally (Zimmerman, 1989). SRL
skills empower students to control their learning processes, helping them stay focused and
complete tasks autonomously.

To sustain the delivery of distance learning, Learning Management System (LMS) play crucial
role. Whether it is Moodle, Edmodo, Canvas, or any other LMS, most platforms today offer
similar features, providing a centralized, structured, and interactive learning environment for
both students and instructors. Students log in to LMS to access course materials, participate in
discussions, and complete assignments, ensuring continuous engagement with their studies
(Watson & Watson, 2007). Furthermore, LMS platforms offer personalization options that
allow instructors to customize course content to meet the specific needs of their students,
leading to more effective learning experiences. As ODL continues to grow and evolve, LMS
will play an essential role in shaping the future landscape of distance education.

Problem Statement

Effective Self-Regulated Learning (SRL) strategies are crucial for achieving academic success
in online education, but their impact appears to weaker compared to traditional face-to-face
learning environments (Broadbent & Poon, 2015). One of the concerning issues is that students
tend to use a limited and less effective range of SRL strategies in online learning contexts
(Pedrotti & Nistor, 2019). The digital divide, shaped by socio-cultural and economic factors,
can contribute to weak SRL abilities, with research showing that rural students typically score
lower in online SRL compared to their urban counterparts (Guo et al., 2022; Zheng et al., 2023).

In fact, Open and Distance Learning (ODL) classes tend to be limited per semester, and some
do not have any face-to-face synchronous meetings for ODL students at all. Although students
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may become more engaged with the online learning environment over time, their SRL skills
do not develop automatically (Barnard-Brak et al., 2010). Consequently, they often achieve
lower academic outcomes than those who are more reflective and persistent in their learning
(Xu et al., 2022). Similarly, students with lower SRL skills who are given too much flexibility
in their coursework may struggle with planning, leading to poor performance (Men et al.,
2023). In the long term, an inability to self-regulate in the online environment can result in
academic failure and dropout. Instructors, too, need to assess students' individual needs and
competencies, but many are not familiar with SRL assessment (Karlen et al., 2023).

SRL skills can be taught and learned (Schunk & Zimmerman, 1998), and they can be supported
by appropriate techniques and tools in online learning. Based on the SRL environment designed
by Bunsu and Abd Halim (2024), this research assessed ODL students’ participation in an SRL
environment within a Learning Management System (LMS). The designed SRL-supportive
environment aimed to encourage students to fully utilize the LMS and enhance their SRL skills.
The use of students' log data played a crucial role in this study, as it provided detailed insights
into their interaction frequency and the effectiveness of the SRL strategies implemented.

The Design of Self-Regulated Learning Environment in Learning Management System
Barry Zimmerman is highly regarded for his extensive research on Self-Regulated Learning
(SRL). Over the years, Zimmerman’s SRL model has undergone several updates, with the latest
version published in 2009, incorporating new metacognitive and volitional strategies during
the performance phase. Each model shares one similarity, which is that SRL is described as a
cyclical process. Figure 1 below provides an overview of his model.

2nd Phase

Performance Phase

Self-Control
Task strategies
Self-instruction
Imagery
Time management
Environmental structuring

Help-seeking
Interest incentives
Self-consequences
Self-Observation

Metacognitive monitoring
Self-recording

Ist Phase 3rd Phase
Forethought Phase
Self-Reflection Phase
Task Analysis
Goal setting Self-Judgment
Strategic planning Self-evaluation
Causal attribution
Self-Motivation Beliefs
Self-efficacy Self-Reaction
Outcome expectations Self-satisfaction/affect
Task interest/value Adaptive/defensive
Goal orientation

Figure 1: Self-Regulated Learning Model
Note. Adopted from Zimmerman and Moylan (2009)
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Panadero (2017) noted the existence of several other widely used SRL models, but
Zimmerman's model remains the most frequently cited due to its comprehensiveness and
clarity. In contrast, other SRL models may require a strong grasp of the underlying theory for
proper implementation. Based on this specific model, Bunsu and Abd Halim (2024) designed
an SRL-supportive learning environment intended to stimulate students’ SRL skills as well as
make full use of the Learning Management System (LMS).

The weekly learning activities were designed according to SRL phases to foster students’ SRL
in a complete cyclical phase. Fortunately, modern LMS platforms are now equipped with SRL
functionalities such as to-do lists, self-assessment tools, and online discussion forums, which
encourage the use of SRL strategies (Araka et al., 2021). Table 1 below provides an overview
of the weekly learning activities and their alignment with the SRL model. These activities may
be repeated in subsequent synchronous sessions, depending on the availability of synchronous
classes each semester or as needed.

Table 1: Overview of the Weekly Learning Activities and the Application of SRL

Meeting  Topic Activity SRL Phase Applied
pre.  © S_elf-instructional material:
class video (1%) Forethought
Information searching activity
Synchronous
Meeting 1 1,2 During Online lecture
’ Class  © Group discussion (2"%) Performance
(Week 1) o Forum discussion (post-class)
IZIC; ‘Z[S Self-reflection activity (3% Self-reflection

Note. Adopted from Bunsu and Abd Halim (2024)

The first phase, known as the Forethought phase, takes place before the synchronous class.
During this phase, course instructor prepared the LMS by uploading educational resources like
videos, notes, and articles ahead of time. As suggested by Bunsu and Abd Halim (2024), the
prepared materials may be categorised as ‘Independent Study’. Students were expected to
access the materials, actively engage in their learning, set personal goals and strategies, and
continuously monitor their performance and understanding (Zimmerman & Moylan, 2009).
This forethought phase is crucial for preparing learners for the next phase in the Self-Regulated
Learning (SRL) model, which is the Performance phase.

The second phase, known as the Performance phase, took place during the synchronous class.
Course instructor delivers an online lecture on the weekly topics, followed by some class
activities in LMS. Right before the class ended, students were instructed to participate in forum
discussions that have been setup earlier. Students were encouraged to read and respond to their
classmates' posts by expressing agreement or disagreement, asking questions, and more. Forum
discussions were highly valued by students and widely used in online learning (Green et al.,
2014). Within the SRL model, online discussion forums provide a platform for learners to
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actively engage, apply strategies, and work towards their goals, aligning with the performance
phase.

The Self-Reflection phase is the final stage in the selected SRL model. As shown in Table 1,
self-reflection is a post-class activity. Questions may include, but not limited to self-evaluation,
goal setting, and action planning. This phase is essential for fostering self-awareness, reflecting
on learning experiences, identifying strengths and weaknesses, and making connections
between different pieces of information. By reflecting on their understanding and progress,
learners can adjust their strategies and enhance their SRL processes over time.

Methodology

This research was conducted quantitatively using a pre-experimental design. The designed
Self-Regulated Learning environment was tested on Master’s students in an Open and Distance
Learning (ODL) program at a public university. A total of 23 students enrolled in an ODL
course were selected using convenience sampling. These students experienced the true ODL
setting and were the primary users of the LMS. The figure below provides an overview of the
process.

’ Phase 1: 3 ( Phase 2: ) Phase 3: )
Setup of learning : Data analysing
activities in LMS. Daacollecion, and reporting.

Figure 2: Flow Chart of the Data Collection Process

The data collection phase spanned two weeks. Throughout this period, students engaged in the
three phases of self-regulated learning: forethought, performance, and self-reflection. The
breakdown of each phase has been covered in the previous section. In the meantime, LMS
effortlessly recorded log data, including student interactions, participation in discussion
forums, interactions with course materials, and so forth. This comprehensive data capture
provided a detailed view of the students' self-regulated learning processes.

Findings and Discussion

Students' log data in the LMS were analysed to assess their participation in this learning
environment. The analysis focused on the completion of activities, providing insights into each
student'’s interaction with the course materials and completion of tasks. Within the SRL cyclical
phase, the log data offers may valuable information about students' engagement during the
forethought, performance, and self-reflection phases. The logs were analysed using descriptive
methods afterward. The following Figure 2 provides an overview of the students' logs,
specifically their visits to the LMS site.
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Figure 3: Distribution of Logs

The first synchronous class was held on 21st March. Figure 2 above presents the number of
logs from 19th March to 2nd April, covering the period before, during, and after the first
synchronous session. The daily analysis showed that the highest number of site visits occurred
on the day of the first synchronous session, with a total of 440 visits. Similarly, the analysis
indicated that the highest amount of time spent occurred on the same day, totalling 598 minutes
(9 hours and 58 minutes). Figure 3 below indicates time spent on the site by students.

Time Spent (minutes)

700

Date

Figure 4: Time Spent on Site (minutes)

This spike in activity suggests that students were likely engaged in both the Forethought and
Performance phases. The synchronous session likely prompted students to engage in various
SRL processes such as goal setting, strategic planning, and self-observation, thereby enhancing
their self-regulation skills. In addition, the synchronous class seemed to be a significant factor
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in motivating students to access the LMS, likely due to the need to participate in real-time class
activities. It was also found that students spent a lot of time on sites on March 26th. LMS logs
revealed that some students participated in forum discussions and engaged with their group
members outside of synchronous sessions.

Table 2: Access Frequency of Learning Materials and Activity in LMS

SRL Phase Learning Materials / Activity Access Frequency
(1% Forethought Notes 1 45
Notes 2 32
Notes 3 45
Related Website | 30
Related Website 11 26
(2"%) Performance Class Activity 1 238
Forum Discussion 531
(3% Self-reflection Self-Reflection 150

The data in Table 2 illustrates student engagement with various learning materials and activities
in the LMS across different phases of Self-Regulated Learning (SRL). In the first phase, known
as Forethought, logs reveal how proactively students access and utilize the provided resources,
reflecting their planning and goal-setting efforts. During this phase, students are involved in
setting their learning goals, planning their strategies, and preparing to engage with the course
material.

In terms of notes, each set can be downloaded for offline viewing, which likely contributes to
the low access frequency (< 45 times). Websites on the other hand, have much less access
frequency than the notes. The websites likely provide comprehensive or specific resources that
students can quickly absorb and apply, reducing the need for repeated visits. Afterall, students
may prefer to keep the browser tab open, minimizing the need to return to the sites frequently.

Although the log frequency seemed to be low, but it could reflect on students’ ability to
organize and manage their learning environment effectively, ensuring that they have immediate
access to necessary resources, which is one of the element in Forethought phase — Strategic
Planning. This may reflect on students' strategic planning and organization; by downloading
the notes and keeping web browser tab open, they ensure they have consistent access to study
materials, allowing them to access and learn at their own pace without relying on an internet
connection and frequent visits.

During the Performance phase, logs reflect students’ active participation in synchronous
classes and forum discussions. In this phase, students implement their learning strategies,
monitor progress, and maintain focus on tasks. The data showed a significant increase in
activity during this phase. ‘Class Activity 1’ was accessed 238 times, indicating that students
were highly engaged in real-time class activity. This frequent access reflects the students'
commitment to actively participating in the learning process.

Meanwhile, ‘Forum Discussion’ had the highest access frequency, with students engaging 531

times. This suggests that students were not only participating in these discussions but were also
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likely engaging in constructive dialogue, information sharing, and collaborating with peers. In
fact, online forum has high level of perceived importance by the students and widely used for
online learning process (Green et al., 2014). Therefore, such interactions are crucial for deeper
understanding and knowledge construction, which are key aspects of the Performance phase.

In the third phase, Self-Reflection, LMS logs indicate how actively students engage with self-
reflection activities. The self-reflection can be in the form of self-judgement and self-reaction
(Zimmerman, 2002). The log data showed that the ‘Self-Reflection’ activity was accessed 150
times. This frequency suggests that students were actively visiting the site; evaluating their
own performance and learning experiences. Through self-reflection activities, students can
develop a better awareness of their learning processes and outcomes, which can inform their
future planning and strategy adjustments in the Forethought phase.

Overall, the logs indicate a desirable level of participation across the SRL phases, with a
significant increase in the Performance phase, suggesting that students were highly active
during class activities and discussions. The high frequency of access also indicates active use
of the LMS. Since these activities were designed to stimulate students’ SRL skills, their
participation and completion are crucial for effectively fulfilling an entire cycle of SRL.
Ultimately, SRL skills are critical for success in self-paced distance learning environments
where learners study on their own (Kocdar et al., 2018).

Conclusion

To conclude, this research has achieved its objective of implementing the SRL environment in
the LMS to encourage active participation among students and foster SRL processes. The log
data revealed a significant level of student engagement and active participation within the
LMS. This provides valuable insights for LMS developers and educators aiming to design and
implement more effective learning activities. With that being said, future research could
conduct longitudinal studies to examine the long-term effects of SRL-supportive LMS
environments on student outcomes. This would provide deeper insights into the sustained
impact of SRL on learning and retention.

Nevertheless, course instructors are always required to play a significant role in sustaining the
effective implementation of this SRL-supportive learning environment. Their involvement is
crucial for providing guidance, feedback, and support that enhances the SRL processes among
students. Supporting SRL in distance learning has proven to have a positive effect on students’
motivation and emotion regulation (Edisherashvili et al., 2022), as well as on their academic
achievement (Xu et al., 2023). This highlights the importance of instructor engagement and the
need for institutional support in creating a conducive learning environment.
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