The Roles of Self-Regulated Learning Strategies on Students’ Learning
Retention in Web Programming MOOC

Abstract

There has been a rapid growth in the number of learning institutions offering Massive Open Online Courses
(MOOC) globally, and Malaysia is no exception. Malaysia MOOC started in 2014 initiated by Ministry of
Education Malaysia and since then many MOOCs were developed to support globalized online learning,
which include discipline-related courses (such as Web Programming, Instructional Design or Water
Engineering) or self-learning courses (such as Cooking 101). However, the high dropout rate and low
students’ retention in Malaysia’s MOOCs remain a critical issue. In a MOOC environment, self-motivation
and goal setting are essential because they help students with self-regulated learning. As a result, self-
regulated students are more likely to stay and complete the course. Although there are studies investigating
students’ self-regulated learning strategies in MOOC, not many of these studies identify the role of self-
regulated learning for MOOC. Therefore, this research is an exploratory study to investigate the role of self-
regulated strategies on participants’ learning retention in MOOC via a set of questionnaires and learning
analytics data. This study found that participants value “Task Interest” “Elaboration” and “Interest
Enhancement” as SRL strategies in MOOC. Although there is no significant relationship between SRL
strategies and learning retention in MOOC (p > 0.05), this study supports previous findings that participants
who are aware of their SRL strategies possess better learning retention in MOOC. However, it was found
that high SRL assisted participants to improve their learning experience, but it did not guarantee to boost
learning retention in MOOC.

1.0 Introduction

Massive Open Online Courses (MOOQOC) is changing the education paradigm via free learning, which
is accessible to anyone, anywhere and anytime. Many learning institutions embark on the use of MOOC to
showcase their expertise as well as globalise their education policies. Nevertheless, the growth of MOOC:s is
often accompanied by quality issues (Legon, 2013). One of the greatest concerns is the high dropout rate
among students enrolling in MOOC due to its disengaged learners and lack of interaction in the course
(Kinash, 2014; Onah, Sinclair & Boyatt, 2014).

The high dropout rate in MOOCs continues to be an unresolved problem by many MOOC providers
(Finger and Capan, 2014). Usually, the high students’ retention and completion rate signify positive
learning outcomes in MOOCs. However, these indicators do not necessarily reflect students’ learning
behaviour towards MOOC, and therefore it could potentially be overrated. Students reported that to
complete a course, they should possess academic credibility to create a self-regulated learning platform
(Kinash, 2014). However, it is difficult to establish self-regulated learning when students lack online

learning experiences.



MOOCs attract a broad range of learners with multiple dispositions and abilities to self-regulate
learning (Milligan, Littlejohn, & Margaryan, 2013). There is evidence that learning strategies in MOOCs are
influenced not only by learners’ motivation and confidence, but also by the structure of the course, delivery
environment, and perceived value of learning (Kop, 2011). Studies have examined the impact of self-
regulated learning skills on learners’ behaviour online. As such, a clear link has been established between
students’ self-regulated learning behaviour and learning success rate on online platforms based on their self-
efficacy, interaction with others, and strategies for regulation. Nonetheless, the strategy and behaviour
needed when it comes to autonomous learning in MOOCs have not been well understood

(Liyanagunawardena, Adams, & Williams, 2013).

2.0 Literature Review
2.1 Learning retention in MOOC

It is very challenging for MOOC developers to maintain students’ interest and learning commitment
in MOOC. Tsai, Lin, Hong, and Tai (2018) reported that increasing students’ metacognitive skills may
increase their liking, enjoyment and engagement towards MOOC. In return, these will also increase students’
intention to learn in MOOC in the future. Muller defines persistence or retention as the learner's will to
continue to participate in educational programmes and achieve learning goals (2008). In MOOC, the
common learning goal is to either complete the course or to obtain a certificate. To achieve this goal,
students have to learn from video lectures and complete the activities and assessments in MOOC. Studies
have consequently used these measures to indicate learning retention in MOOC.

For example, Hone and Said (2016) measured participants’ learning retention based on the self-report
of course completion, the number of exercises and assessments completed. They then estimated the extent
to, which learners have watched and read the course content. Similarly, Greene, Oswald, and Pomerantz
(2015) measured students’ learning retention based on their course completion to determine whether they
have completed, partially completed or did not complete the course. They found that the probability of a
student demonstrating learning retention in MOOC depends on the level of commitment put into the course,
the number of hours devoted to MOOC, and the intention to obtain a certificate.

However, a set of learning skills is required to strategise the level of effort and the number of hours
spent on MOCC. Expert learners have powerful learning strategies and they set realistic expectations for
them to develop better learning experiences compared to novice learners (Zimmerman, 2002). These skills
help learners to persevere and have better learning retention in MOOC. However, the lack of self-awareness
as to what one knows and does not know affects the learning techniques, and therefore obstructs the
completion of MOOC.

2.2 SRL strategies in MOOC



Zimmerman asserted that self-regulated learners are learners who are aware of their limitations and
strength and are guided by personal goals to strategise learning (2002). He further stated that they attain their
personal goals through three phases such as forethought, performance, and self-reflection (2000). Self-
regulated learners used several sub-processes within these three phases, whereas effective learners used a
broader range of sub-processes. In the Forethought Phase, they set goals for task analysis and devised a
strategic plan during pre-learning. Additionally, the forethought analysis highlighted how learners valued
learning at hand and their personal belief about their capability to learn. When learning commenced, actions
were taken to meet the forethought phase. These actions were performed during the Performance Phase. In
the Performance Phase, learners deployed the attention-focusing and self-instructional techniques they
thought would assist their learning process. Finally, they evaluated their learning process at the Self-
Reflection phase by comparing their achievements to a set of standards (Zimmerman, 2002).

Self-regulated learning has been proven to be able to improve students’ academic performance
particularly in the online learning settings (Azevedo and Cromley, 2004; Barnard-Brak, Paton and Lan,
2010). An individual’s ability to self-regulate learning depends on the context, personal dispositions and the
environment s/he is learning. Some components of self-regulation are related to personal ability, while
others are dependent on the context. Studies have shown that online learners can be characterised based on
the way they engage online. Students who participated actively were more engaged and often adopted a deep
learning approach. As such, they developed better learning retention and were able to complete the online
course. On the contrary; students who barely participated in the learning activities were less occupied and
only applied the surface learning approach. These students also adopted poor study strategies online (Lust,
Elen, & Clarebout, 2013).

A study by Kovanovi¢, Joksimovi¢, Poquet, Hennis, Cuki¢, de Vries, Hatala, Dawson, Siemens, and
Gasevi¢ (2018) showed that students adopted different study strategies in MOOC. They can be limited users,
selective users, and broad users. Limited users used the MOOC resources by accessing very few numbers of
resources. On the other hand, selective users chose specific resources in MOOC while broad users utilised
the MOOC resources fully to complete the course. These study strategies reflected their learning retention in
MOOC. Besides that, there are, ‘auditing students’ and ‘sporadic users’ in MOOC. Auditing students enrol
in MOOC without any intention to complete the course. They usually browse through selected videos and
course materials that pique their interest. Sporadic users, on the other hand, are users who go through a
couple of weeks of learning and are also committed to other similar courses. These users usually do not

participate actively in the course (Kovanovic et al., 2018).

2.3 Relationship between SRL strategies and learning retention in MOOC
According to Littlejohn, Hood, Milligan, and Mustain (2016), students’ motivation and goals were
fundamental in regulating learning towards completing MOOC. Self-regulated students are proactive

learners who value the tasks in MOOC and set specific targets to broaden their horizons and enhance
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understanding. Nevertheless, students who have obtained a low score in the self-regulation assessment were
merely driven by the aim to just complete the assignments and earn a certificate. Disparate sets of learning
goals and motivation in MOOC influenced students’ self-regulated learning, which resulted in multiple
approaches towards learning MOOC:s.

Littlejohn et al. pinpointed the similarity between high-regulated and low-regulated students in his
study (2016). Although high-regulated and low-regulated students have different goals towards learning,
they displayed sufficient confidence which enabled them to engage and complete the learning activities on
MOOC. Hence, they were able to persevere regardless of a challenging learning experience (self-efficacy).

In a similar vein to Littlejohn et al. Chung (2015) identified the significance between self-efficacy and self-
regulation among students learning MOOCs. Therefore, if students possess higher self-efficacy, they would
develop better self-regulated strategies towards learning. These findings serve as an important foundation for
students learning in MOOC. They ensure students keep track of their goals towards completing the course by
supporting self-regulation, which will possibly reform MOOC’s instructional design. Zimmerman posited
that motivation, goal setting, and self-efficacy are the key principles of self-related learning (2000).
Additionally, Williams, Stafford, Corliss, and Reilly (2018) concluded that goals play a significant role in
students’ engagement and success in MOOC. Researchers such as Kizilcec, Perez-Sanasgustin &
Maldonado, have tried to identify students’ self-regulated learning strategies on MOOC (2016) to improve
their retention rate. This will eventually help develop a comprehensive understanding of their motivation to
learn and complete the course. Therefore, this study aims to answer the following questions:

1. What are the self-regulated learning strategies in MOOC?

2. What is the relationship between self-regulated learning strategies and learning retention in MOOC?

3. What are the roles of self-regulated learning strategies on learning retention in MOOC?

3.0 Research Methodology

This was an exploratory study to determine the effects of self-regulated learning strategies on
learning retention for the Web Programming course on MOOC. Firstly, the MOOC platform was selected to
distribute surveys. Next, the surveys were used to identify students’ SRL strategies. The analytics data stored

on the MOOC databases were used to measure learning retention.

3.1 Samples
Two hundred and seventy-four volunteers enrolled in the Web Programming course on Malaysia
MOOC. They were invited to complete survey when they were ready. In the end, only 13 participants
completed the survey, and therefore they were selected as samples in this study. Samples consist of full-time

students, part-time students as well as working individuals.



3.2 Instruments

This study adopted Littlejohn, Hood, Milligan and Mustain’s SRLMQ, which was employed to
investigate learners’ motivation and self-regulated learning in MOOC (2016). The SRLMQ consisted of
Zimmerman’s SRL phases: the forethought, performance, and self-reflection (2000). They further
compartmentalised these phases into sub-scale task analysis, self-motivation belief, self-control, self-
judgement, and self-reaction. These sub-scales were made up of sub-components such as goal-setting,
strategic planning, task interest/value, self-efficacy, task strategies, elaboration, critical thinking, help-
seeking interest enhancement, self-evaluation, and self-satisfaction. There were 42 items and 3 open-ended
questions in the survey.

Besides that, this study also captured participants’ activity log files specifically the number of
activities and assessments completed, the percentage of learning progress and their interaction with MOOC
based on the number of comments posted and ‘likes’ given. This method formed a better interpretation of the
participants’ learning retention in MOOC. In MOOC Web Programming, the learning progress was
measured based on the completion of online activities and assessments. There were a total of 10 online
activities and 8 online assessments. Hence, the algorithm for participants’ learning progress was the number
of completed online activities and assessments divided by the total number of online activities and

assessments, 18.

3.3 Data Analysis

The data on SRL strategies were collected online through a Google Form. The collected data were
analysed via an approach suggested by Littlejohn et al, (2016). Therefore, participants were ranked based on
their overall scores in SRLMQ. The minimum score was 42 and the maximum possible score would be 210.
These scores revealed the median value needed to distinguish the participants into high and low SRL
strategy users. Besides that, participants were also ranked based on their sub-components’ score. Participants
who have the same SRLMQ scores were granted with the same rank. Additionally, participants’ log files
were also retrieved from the MOOC database to identify their learning retention. The retrieved information
included the number of activities and assessments completed percentage of progress in MOOC, the number
of comments posted and the number of likes given. The completed data was tabulated and the Spearman rho
value was used to identify the significance between participants’ SRL strategies and learning retention.
Moreover, data triangulation was also carried out to investigate the role of SRL strategies on learning
retention in MOOC. The collected data was further analysed in clusters based on the k-Means clustering

algorithm via the WEKA software.



4.0 Findings

The following findings were discussed based on this study’s research objectives.

4.1  Students’ self-regulated learning strategies in MOOC
Table 4.1 illustrates students’ rankings in MOOC based on their self-regulated learning strategies.
Overall, AW tops the list with the highest score for both SRL and SRL sub-processes. Besides that, more

students had achieved the first rank in the “Task Interest,” “Elaboration,” and “Interest Enhancement”.



Table 1. Individual ranking in MOOC based on SRL sub-processes

Highest level of  Overall Level Goal Strategic Task Self- Task Elaboratio  Critical Help- Interest Self- Self-

education SRL Score of SRL Setting  Planning Interest  efficacy Strategies n Thinking Seeking Enhancement evaluatio satisfactio

currently in MOOC n n

attained

High School 121 Low 6 7 2 8 5 5 6 6 6 6 7
SRL

PG Taught 132 Low 6 6 3 7 7 5 7 4 7 5 4

Course SRL

Undergraduate 148 Low 7 5 1 4 6 4 3 5 2 4 6
SRL

High School 161 Low 2 5 1 5 4 4 5 4 5 3 6
SRL

Undergraduate 164 Low 3 5 3 6 4 3 3 3 4 2 3
SRL

High School 171 Low 5 5 1 2 1 1 4 4 4 4 5
SRL

Undergraduate 174 High 4 3 2 3 3 1 4 1 3 7 1
SRL

High School 183 High 3 2 2 4 2 2 2 2 1 2 2
SRL

PG Taught 190 High 3 4 1 1 3 2 1 3 1 1 2

Course SRL

Undergraduate 207 High 1 1 1 1 1 1 1 1 1 1 1
SRL




2.4 Relationship between students’ self-regulated learning strategies and retention in MOOC
The activity log files were analysed to identify the relationship between participants’ SRL and their
learning retention in MOOC. Table 2 shows participants’ learning analytics and their respective SRL scores.

Table 2. Learning analytics by participants in MOOC

Student  Overall Level # of # of # of # of %
ID SRL of Posted Like Activitie Assessme Progress
Score SRL Comme s S nts in MOOC
in nts Complet Complete
MOOC ed d
JS 233 Low O 0 4 7 55.56%
SRL

DT 252 Low 10 4 0 1 5.56%
SRL

Al 286 Low O 0 0 0 0%
SRL

MY 312 Low 1 1 0 2 11.11%
SRL

FH 315 Low O 0 0 0 0%
SRL

KC 331 Low O 0 0 0 0%
SRL

DH 333 High 0 0 0 0 0%
SRL

AR 352 High 19 35 8 8 88.89%
SRL

SP 366 High 0 0 0 0 0%
SRL

AW 399 High 0 2 0 0 0%
SRL

Overall, most participants had zero learning progress (0%) while some of them completed most of
the activities and assessments. Participants who had progressed interacted actively by posting comments and
giving out ‘likes” in MOOC. For example, AR progressed in MOOC and interacted actively on the platform.
JS, on the other hand, did not progress up to part with AR and did not interact in MOOC. Their focus was
merely on completing the activities and assessments. Additionally, DT only managed to complete one
assessment but preferred to interact on the online platform through comments and likes. They posted 10
comments and gave 4 ‘likes’. Based on these findings, AR had high SRL scores, whereas JS and DT had low
SRL scores respectively. These participants demonstrated learning profiles in MOOC based on their learning
retention and SRL strategies. The study further examined the relationship between SRL scores and students’
learning retention via the Spearman rho. This study concluded that there was no significant relationship
between the SRL strategies and learning retention in MOOC based on the number of comments posted, likes
given, activities and assessments completed and the percentage of learning progress in MOOC. Table 3

illustrates these results.



Table 3. Relationship between SRL strategies and Learning Retention

# of #of Likes # of # of %
Posted Activities  Assessments Progress
Comment Complete Completed in MOOC
S d
SRL -0.1268 0.1639 -0.1124 -0.3755 -0.37553
Strategies

2.5 Role of students’ self-regulated learning strategies on retention in MOOC
The clustering process was carried out via k-Means to further identify the role of students’ self-
regulated learning strategies on retention in MOOC.
Table 4. Participants cluster in MOOC

Attribute Cluster 1 (n=6) | Cluster 2 (n=4)
Highest Education High School Undergraduate
Experience in MOOC No Yes
Overall SRL Score in 0.3602 0.6627
MOOC
Level of SRL Low SRL High SRL
No of Posted 0.2632 0
Comments
No of Likes 0.1905 0.0143
No of Activities 0.25 0
Completed
No of Assessment 0.375 0
Completed
Percentage of Learning 0.3021 0
Progress in MOOC
Score in Goal Setting 0.3333 0.525
Score in Strategic 0.4375 0.7188
Planning
Score in Task Interest 0.4444 0.8333
Self-Efficacy 0.3485 0.8409
Task Strategies 0.3718 0.8846
Elaboration 0.25 0.9583
Critical Thinking 0.4375 0.75
Help-Seeking 0.4881 0.8214
Interest Enhancement 0.5 0.8929
Self-evaluation 0.6 0.65
Self-satisfaction 11.33 13.75

Based on the findings, 6 participants have been assigned to Cluster 1 and 4 participants have been
assigned to Cluster 2. Novice MOOC learners were categorised into Cluster 1. This is because they did not
have any experience learning in the MOOC platform, despite having progressed in MOOC, participated
actively, posted comments, and given ‘likes’. In this case, it explained the low SRL scores. Besides that, the
low SRL scores may be a result of the participants’ education level. The participants in Cluster 1 were high

school graduates. Therefore, they had zero experience as to how the tertiary level of education works. Cleary
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and Zimmerman (2001) stated that knowledge and learning strategies could differ between expert and non-
expert learners. Expert learners employed better learning strategies and used the self-evaluative standards in
the process. Nevertheless, non-experts tend to compare their learning performances with others to track their
achievement (Cleary & Zimmerman, 2001). The fact that they scored low in SRL assessment but have better
learning retention proved their perseverance and determination to get the certificate and remain in the course
(Littlejohn et al., 2016).

Participants in Cluster 2 were “Experienced MOOC Learners” mainly because they have had
experience learning in MOOC. Therefore, they were able to develop better learning strategies that resulted in
high SRL scores. Moreover, this cluster of students graduated with a Bachelor’s Degree. Despite being
experienced MOOC learners, they failed to interact actively and were not interested in completing the
activities and assessments. As a result, they did not progress further in MOOC. Williams et al. (2018)
asserted that students at the undergraduate level left MOOC once they were satisfied or felt that the course
was irrelevant for their examination. Kovanovi¢ et al. (2018) also termed this cluster as limited users who
demonstrated very little use of resources and did not participate actively in course activities. However, the
high SRL scores indicated that they value the tasks in MOOC to broaden their knowledge and improve
understanding rather than merely completing the course (Littlejohn et al., 2016). Additionally, Hachey,
WiIadis and Conway (2014) found the novice had a retention rate that exhibited a linear increase to their
learning performance. However, for the experts, the retention rate depended on the success of previous
online learning courses. Therefore, if the learners’ previous experience with online learning were not
successful, it would affect their learning retention for the current course. Therefore, this study showed that
participants in Cluster 1 had no prior experience in MOOC, yet they had better learning retention compared
to participants in Cluster 2. This may be because the participants in Cluster 2 had an unsuccessful experience
with online learning which directly affected the present.

These findings showed that high SRL scores would not necessarily reflect learners’ progress in
MOOC. Hence, the high SRL assisted participants to improve their learning experience, but it did not
guarantee to boost learning retention in MOOC. In reality, the novice might have been unable to tackle the
learning techniques (low SRL) when it comes to the MOOC platform. Hence, they would expect to complete
the course, earn a certificate and gain better learning retention. Regulated learning skills are significant for
an online course, but it also depends on the learners’ initial goal-setting process. Kovanovi¢ et al. (2018)
concluded that students restricted their involvement with MOOC resources because they lacked the
motivation to participate in the course. Nevertheless, students who were highly driven by the motivation to
complete the course got derailed along the way. This might be due to the self-report questionnaire which was
used in this study. The questionnaire would have blurred the lines between learners’ performance standards

and directly affected their responses (Winne & Hadwin, 1998).
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5.0 Conclusion

Studies have shown that the initiative to improve students’ interaction and engagement in learning
can potentially help educators to resolve this issue and place emphasis on instructional design. Self-
motivation and goal setting are significant in the MOOC platform because they help students with self-
regulated learning. Self-regulated students are more likely to stay and complete the course. In general, this
study proves that students possess SRL strategies; however, these strategies are not related to their learning
retention in MOOC. The MOOC comprises of novice and experienced learners. Nevertheless, the novice
learners are proactive participants in the MOOC platform. They have higher learning retention as opposed to
the experience learners in MOOC. Hence, the inclusion of SRL strategies in MOOC does not necessarily
result in better learning retention. Students with zero experience in MOOC appreciate the learning process

and therefore possessing higher learning retention.
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