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Abstract—Electronic learning or E-learning is currently
flourishing immensely in areas such as secondary and tertiary
education, lifelong learning programs and adult education.
Within recent years, massive open online courses (MOOCs) have
received profound attention within the field of E-learning.
Persuasive principles can be implemented to enhance the system
design and motivate students to engage with the system. The aim
of this study is to identify students’ motivation and learning
strategies that affect their academic performance in using
MOOCs among tertiary education students. 40 students enrolled
in the Ethnic Relations course participated in the online survey.
Motivated Strategies for Learning Questionnaire (MSLQ) is the
instrument used in this study while Automatic Linear Modelling
(ALM) and Multiple Linear Regression (MLR) were used in the
analysis. The result shows that there is a correlation between
students’ motivation, learning strategies and their academic
performance. It is found that resource management, cognitive
and metacognitive and value component are the main scales that
influenced their motivation and learning strategies towards
excellent academic performance. The results can be used to fulfil
the first phase of designing a persuasive system based on the
Persuasive System Design (PSD) model which is to understand
the issues behind a system.
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I.  INTRODUCTION

Electronic learning or E-learning is currently flourishing
immensely in areas such as secondary and tertiary education,
lifelong learning programs and adult education [1]. Due to the
advantages that E-learning brings to tertiary education
institutions particularly the absence of reliance on the time
requirements, the capacity to pose inquiries without timidity
and access of materials from anyplace [2], the implementation
of E-learning has become widely implemented [3]. E-learning
is defined as the development of knowledge and skills using
information and communication technologies (ICTs) to
support interactions (i) with content, (ii) learning activities and
tools, and (iii) other people. Internet learning, Web-based
learning, and online learning are examples of E-Learning [4].

Massive open online courses (MOOCSs) are online courses
that developed for open, unlimited enrolment via the internet
[5]. MOOC:s are often released by third-party online platforms
and developed independently by academics [6]. There are a
few tertiary education institutions in Malaysia that have

embarked on MOOCs initiative and they are currently at the
implementation phase. These Malaysian universities are
Universiti Putra Malaysia, Universiti Kebangsaan Malaysia,
Universiti Malaysia Sarawak and Universiti Teknologi
MARA. Malaysia’s approach can be portrayed as exploratory.
Hence, the implementation is focusing less on reaching the
huge number of users or competing with established providers
like edX, Udacity and Coursera, but more on educating the
user to use web-based technology to complement current
educational delivery systems at the higher education level as a
way of familiarizing MOOCs to the general Malaysian
audience [7]. There are four compulsory courses for
Malaysia’s undergraduate students namely Islamic and Asian
Civilization, Ethnic Relations in Malaysia, Introduction to
Entrepreneurship, and Information Communication
Technology (ICT) Competency that use MOOCs as its
learning platform [8].

There are issues regarding the use of MOOCs among
tertiary students. These issues have to do with MOOCs
themselves and their platforms, including learning
engagement difficulty in MOOCs due to the limited of social
presence, as well as lack of support and interaction in the
platform [9]. Furthermore, learners lacking in learning
strategies will not get much from open-ended learning [10]
and it still uncertain on how MOOCs might affect students’
motivations and participation, and how these later will impact
their academic performance. By implementing persuasive
technology, it might help solve these issues [11]. “Captology”
(Computer as Persuasive Technology) or “persuasive
technology” refers to a technology designed to influence
users’ behaviour without coercion [12]. This technology can
be implemented in an e-learning system as assistance to
improve students’ behaviour [11] and elicit positive emotions
in students using the persuasive principles according to the
suitability to improve students’ trust towards the system [13].
According to the persuasive system design (PSD) model, the
development of persuasive systems involve three different
phases: 1) understanding key issues behind the persuasive
system, 2) analyzing the persuasion context, 3) designing the
system qualities [14]. This paper will explain about the history
of MOOQCs, Persuasive System Development Model, Fogg
Behaviour Model, and the instrument used in this study which
is Motivated Strategies and Learning Questionnaire (MSLQ).
This study aims to fulfil the first phase of persuasive system
development by identifying students’ motivation and learning

234|Page

www.ijacsa.thesai.org



(IJACSA) International Journal of Advanced Computer Science and Applications,

strategies that can improve their academic performance.
Understanding this relationship has important pedagogical and
practical implications for future MOOC improvement [15].

Il. BACKGROUND STUDY

We are currently at the beginning of the fourth industrial
revolution (4IR). The industrial revolution commonly is a
concept that changed the economy and society. Huge changes
occurred within a short time. [16]. Tertiary education will also
change significantly due to the impact of 4IR. [17]. This
section reviews the history of MOOCs and the Malaysian
universities efforts in implementing MOOCs, the persuasive
system development process, the behaviour change model for
persuasive design to give insight on how persuasive
technology can affect behaviour and the instrument used to
identify learning strategies and motivation factors.

A. Massive Open Online Courses (MOOCs)

The report State of the Field Review on E-learning argues
that E-learning does not encompass a specific technology and
can be used in hybrid approaches [4]. Research in the area of
E-learning has demonstrated that the advantages offered by
this environment are convenience and flexibility offered by
the ‘anytime and anywhere’ accessibility [4]. Students can
work at their own style of learning and this feature is crucial
for a certain group of learners. However, some claim the web-
based or online learning is not as effective as the traditional
classroom because of it is lacking face to face interaction
which caused learners felt disconnected from others due to
lack of facial expression and other common features found in
a traditional way of learning [18].

The development and implementation of e-learning have
become a necessity for academic institutions. This is because
of the benefits E-learning brings to universities [3]. To make
this happen, technologies and innovations such as Massive
Open Online Courses (MOOQOCs) are implemented. A few
years back, MOOCs have become popular in the field of e-
Learning [19]. Although traditional online courses and
MOOCs share commonalities because they are both offered
online, both are different in terms of course structure and aims
[20]. Unlike traditional online courses, MOOCs attract
massive numbers of users and typically require little (or no)
prior knowledge [21]. This kind of technologies will create
greater dynamism and personalization of students’ learning
experience.

cMOOC:s is the first phase of MOOCs development period
in the comparatively short history of MOOCs. cMOOCs (the
connectivist MOOCSs) are based on "connectivist distributed
peer learning model. Courses are typically developed and led
by academics through open source web platforms" (Wulf,
Blohm, & Brenner, 2014, p. 6) [22]. XMOOC:s is the second
phase of MOOCs development. The xMOQCs period included
online courses that are structured in a more conventional way
and delivered through not simple web platforms but via some
learning management platforms such as Coursera, EdX,
Udacity, Udemy, lversity, MiriadaX and Futurelearn. Some
XMOOCs (content-based MOOCS) are also delivered through
proprietary learning management platforms of institutions or
individual academics [6].
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There are five pillars in The National e-Learning Policy
created by the Malaysian government which include
curriculum and content, the structure of the organization,
professional development and enculturation to enable
Malaysia higher learning institutions to implement their
initiatives towards e-learning. One of the benefits that
MOOCs offer to Malaysian higher education system is by
increasing students’ enrolment and improve the quality of
instruction at the same time to do all the necessary in a cost-
efficient manner. The first of its kind in the world, these
undergraduate courses bring together all first-year students
from 20 Malaysian universities on a single platform. This
launch is significant as it marks the first foray of Malaysian
public universities into MOOCs [23].

MOOCs offer competence development and even
certification. As a stand-alone solution, MOOCs offer chances
for reflecting on and constructing new knowledge, but often
they involve a minimum amount of live interaction. Many
MOOCs continue to be online replications of classrooms
primarily consisting of video lectures, multiple-choice
quizzes, Q&As and more informal after-class discussions in
online discussion forums [24]. Students may have developed
comprehension monitoring skills that imply when the material
is insufficiently understood but may not use those skills if they
are not having enough effort to really understand the contents.
Understanding student learning, therefore, needs taking into
consideration the dynamic exchange between cognition and
motivation [25], [26].

B. Persuasive System Development

There are three phases in persuasive system development.
Understanding the key issues behind the persuasive system is
the first phase need to be taken. After getting a thorough
understanding of the issues, the system can be analysed and
designed by recognizing the intent, event and strategies for the
use of persuasive systems. When those elements have been
identified, the actual system qualities for a new system can be
designed [27]. The first phase of the process is identified by
getting significant learning strategies and motivation factors
that affect students’ academic performance.

Analyzing the persuasion context is the next phase in
persuasive system development. It consists of three aspects
which are the intent, the event and the strategy [27].
According to [28] there are three sources of intentions which
are endogenous, exogenous, and autogenous. Endogenous
belongs to people that produce interactive technology. While
exogenous belongs to people that distribute or give the
interactive technology access to others and autogenous
belongs to people that adopting interactive technology. It is
very important to determine these three sources of intention
due to the reason that computers do not have intentions of
their own [27]. The event involves understanding the
situations around the behaviour to influence. There are three
contexts that need to identify in the event including use
context, user context and technological context. The use of
context can be identified by understanding the features arising
from the problem domain. While user context can be
identified by focusing the end-user’s individual differences
which determine their level of technology literacy. Because of
information technologies are expanding rapidly nowadays,
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identifying technological context is very crucial where the
strength and weaknesses, along with the risk and opportunities
of technological platforms need to be wholly recognised [27].
The strategy is the last aspect that needs to be identified in this
phase. It is about the message that reaches the end-users.
Having a proper message will increase the level of persuasion.
Therefore, a deeper understanding of the message and how it
works to persuade the end-users are important [29].

Design of system qualities is the last phase in persuasive
system development. There are four categories in persuasive
design principles which has been outlined by [30] in
Persuasive System Design (PSD) model which are Primary
Task Support, Dialogue Support, System Credibility Support
and Social Support. Each category has its own design
principles that need to be suitably selected to design an
effective persuasive system. Primary task support consists of a
set of principles that help simplify user’s main task. While
dialogue support is very useful to keep the end-users towards
their target behaviour by implementing computer-human
dialogue support. System credibility support explains about
the way to design a credible persuasive system. Where the
more credible a system is, the more persuasive it can be [27].
Lastly, the interaction between people through a computer has
significant implication for persuasion [12]. To ensure that the
end-users will remain motivated, social support will do the
task by providing social interaction features between users.
According to [31], there is proof that changing social norms
would affect behaviour change.

C. Behaviour Model

There are some theories related to behaviours such as The
Stage of Change Model and SNAP model. SNAP stands for
“staying the old behaviour, new behaviour engagement,
attempting to change and planning to change”. Both theories
describe the process of behaviour to occur. However, these
theories are not explaining behaviour change [11]. This is
because of a persuasive system is developed to influence
users’ behaviour. It is crucial to understand behaviour change
model to ensure the system can deliver its purpose. Fogg
Behaviour Model (FBM) explains a new way to understand
factors that could give an impact on users’ behaviour. The
persuasive design could fail because of misunderstanding on
these three021 factors which are motivation, ability and
triggers. Users must have these three factors at the same time
to ensure they perform the target behaviour [32]. Fig. 1 shows
the visualization of The Fogg Behaviour Model. The figure
shows that when users have high motivation, high ability with
an appropriate type of triggers, it would be easy for users to
perform the target behaviour.

Every factor in this model has its elements. Elements in
motivation consist of pleasure/ pain, hope/ fear and social
acceptance/ rejection. Pleasure/pain is a primitive response
that functions adaptively in activities related to self-
preservation and the response is immediate. While the
difference between hope and fear is the anticipation of good or
bad situations that will happen if certain behaviours occur.
Social acceptance/ rejection are elements that depend on
users’ surrounding because some users prefer to be socially
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accepted rather than socially rejected. Although users have
high ability to perform a target behaviour, without having a
certain level of motivation, the tendency for them not to reach
the target behaviour is high [32].

The persuasive system must provide features that are
simple to increase users’ abilities to perform target behaviour.
This factor has six elements, where every element is related.
Those elements are time, money, physical effort, brain cycles,
social deviance and non-routine. By considering users’ time,
the designer of a persuasive system will simplify the tasks
given. For users that have limited financial resources, money
would affect their ability to perform a target behaviour. The
physical effort might not be simple for users who have
problems with their health. Hence, this element should be
considered before designing tasks for a persuasive system.
While brain cycle is an element that requires users to think
before they manage to complete a task. If the tasks are
complicated, it will not persuade users to change behaviour.
Social deviance means that if any tasks in the systems require
users to against the norm, it is not simple for certain users. The
last element in this factor is non-routine. Usually, users prefer
to do tasks that can be performed in their routine unless they
have enough motivation to do it. Users’ abilities are different.
Some users have money but do not have time. While some
other users have time but cannot perform brain cycles activity
and vice versa [32].

The last factor in the FBM model is triggers. Three types
of triggers that contribute to behaviour change which are
“spark”, “facilitator” and “signal”. The tendency for users to
perform a target behaviour without enough motivation is low,
even though they could do it. In this case, "spark" plays an
important role to ensure users perform a target behaviour.
"Spark" could be a video or a highlighted text that is designed
to inspire users. "Facilitator” is a type of trigger for users who
do not have the ability to perform target behaviour. The
purpose of this type of trigger is to facilitate users to perform
target behaviour while triggering them. It could be in a form
of video, highlighted text, pictures and others. The last type of
trigger is "signal". "Signal" is for users who have both
motivation and ability. It works as a reminder for users and
this type of trigger will not contribute to users’ motivation or
simplify tasks. All of these triggers are very useful to ensure
users perform a target behaviour at the specific moment when
users have both motivation and ability [32].

High ¢ Target

Motivation ~ Behaviour
//
7

7 T .
7 riggers

Low ,
Motivation O’

Low High
Ability Ability

Fig. 1. The Fogg behaviour Model [32].
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D. Motivation Strategies and Learning Questionnaire
(MSLQ)

Two of the scales resulting from this previous work are the
Learning and Study Strategies Index (LASSI) and the
Motivated Strategies for Learning Questionnaire (MSLQ).
One of the advantages of the MSLQ over LASSI is that there
is no implied internal model that must be used to interpret
results. The scales are also designed to be modular so as to
allow a researcher to develop a model structure to fit the needs
of a particular study [33]. This ability to customize the MSLQ
makes it an appropriate choice for use in the present study as
our research is of an exploratory in nature and therefore
requires greater freedom in interpreting the data collected
[11].

Table | shows the MSLQ components. The MSLQ consists
of 81 items broadly categorized as part of either the
motivation or learning strategies scales [33]. Those scales are
divided into two levels of subscales and it comes together with
the specific study behaviours. It is crucial to understand
students’ study behaviours before designing a persuasive
system. Learning includes many different skills and abilities
and so there are a lot of study behaviours that either has a
positive or negative impact on learning performance. Previous
research has thus sought to identify and categorize the types of
study behaviours and strategies students typically have [34].
The MSLQ was developed using a social-cognitive view of
motivation and learning strategies with the student represented
as an active processor of information whose beliefs and
cognitions mediated important instructional input and task
characteristics [35].

TABLE. I. MOTIVATION STRATEGIES AND LEARNING QUESTIONNAIRE
(MSLQ) COMPONENTS [33]
Motivation Scales
Scale Subscale

Intrinsic Goal Orientation

Value Extrinsic Goal Orientation
Task Value
Control of Learning Beliefs
Expectancy -
Self-efficacy
Affective Test Anxiety
Learning Strategies Scales
Scale Subscale
Rehearsal
Elaboration

Cognitive and Metacognitive | Organization

Critical Thinking

Metacognitive Self-regulation

Time and Study Environment

Effort Regulation

Resource Management -
Peer Learning

Help-Seeking
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I1l. METHODOLOGY

To identify students’ motivation and learning strategies
that affect their study behaviours, an online survey targeting
students that were taking Ethnic Relations course using
MOOCs was conducted. The online questionnaire is referred
to as the MSLQ instrument with some modification. This part
will explain every modification that has been made to the
MSLQ instrument and the statistical approach used to analyze
the results to determine the most factors that affect students’
study behaviours.

The online questionnaire consists of four sections. The
first and second sections are focusing on motivation and
learning strategies for the students. These two sections have
been going through some changes. Changes were made to the
original form of the MSLQ questionnaire because the original
MSLQ questionnaire was designed to be focused on the
traditional ways of learning. This study focused on online
learning. Hence, the generalization should be made to make it
understandable and precise about the learning requirements. In
order to address the issue, words related to traditional learning
styles in MSLQ questionnaire like ‘teacher’ has been changed
to  “instructor”, ‘classroom’ has been changed to
“environment” and others have been changed according to the
suitability of online learning.

The third section is about students’ academic performance.
This section is added because the original MSQL
questionnaire did not ask about academic performance in
which it is necessary for the researcher to do the assessment
using their current performance in the course. These following
questions were added to the questionnaire regarding students’
academic performance:

1) What do you think about your academic performance
as a student on this subject?

2) How frequently did you receive high grades (of over
80%) for assignments, quizzes for this subject?

The last section consists of three open-ended questions,
which are to identify students’ opinion about the factors that
affect their academic performance, their suggestions to
improve current MOOCs system and the preferable features
that they think can persuade students to use MOOCs system.
Students had to answer all the questions using a 7-point Likert
scale, which 1 indicates “not all true of me” and 7 indicates
“very true of me” except for students’ academic performance
section which 1 indicates “poor” and 7 indicates “excellent”
for the first question and for the second question, 1 indicates
“never” and 7 indicates “often”.

Forty (40) students who enrolled in Ethnic Relations
course using the MOOCs system were the participants in this
study. Ethnic Relations was chosen because the course is
compulsory for every tertiary student in Malaysia. All forty
participants are from Universiti Kebangsaan Malaysia and this
experiment was not restricted to any years of study. To
distribute the questionnaire, the web-based survey approached
had been used which is Google Form. The process took about
six weeks. The survey link was distributed through social
media such as Facebook. To reach the exact group of students,
the link had been shared in a specific Facebook group which is
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related to the course. Facebook was selected because it is a
popular choice among the students and lecturers to
communicate and sharing things regarding academic matters.
Other than that, the link also had been shared using WhatsApp
messaging application to increase the potential for reaching
the students to answer the questionnaire. This platform was
aiming at students who do not have Facebook accounts.

SPSS software was used to analyze the data. Automatic
Linear Modelling (ALM) and Multiple Linear Regression
(MLR) were the statistical analysis that had been applied to
narrowing the students’ motivation and learning strategies
according to the MSLQ questionnaire. ALM was used to rank
the list of variables and their impact factors. We chose
academic performance as the dependent variable and all the
MSLQ items as independent variables. Top ten variables with
the largest impact factors had been considered as significant.
To form an equation, the top ten variables selected from ALM
had gone through the MLR process. The variables that did not
fall below 0.5 significance were excluded. This process stops
until significant variables appeared within the Durbin-Watson
value range between 1 and 3 [36].

IVV. RESULTS AND DISCUSSION

In this part, the findings in terms of students’ demographic
(Section 1), motivation (Section 2), learning strategies (Section 3)
and their opinions about the current MOOC system (Section 4)
are reported. All of them have experienced using the MOOCs
system specifically in the Ethnic Relations course.

As Table Il summarizes, this study involved 45% of male
and 55% of female students. 20% of them are from Art &
Humanities discipline and 80% of them are from the Science
& Technology discipline. Most of them were second-year
students which consisted of 47.5% of students, 32.5% of them
were third-year students and 20% of them were fourth-year
students. 72.5% of students involved in this study were taking
more than five subjects and 22.5% of them were taking two to
five subjects during the current term. Most of them took about
one to ten hours a week to study which consisted of 80% of
students and only 20% of students took about 10 to 30 hours a
week to study for the course.

Table 1l displays the students’ academic performance.
Most of them described that their academic performance was
at a good level. 75% of students chose 5 to 6 which indicate
that they performed well in their academic. 20% of them
chose 4 which is neutral and only 5% of them chose 3 and 2
which imply that they have nearly poor academic
performance. Almost half of the students which is 67.5% of
students that involved in this study stated that they often
received high grades for assignment, quizzes for the subject
and 27.5% of students chose neutral in response to the
statement and only 5% of students chose 3 to 1. From all the
data above, most of the students involved in this study are
well-performed students which received a grade of above 80%
and can be categorized as students that have a real
understanding on the subject [37]. This is indicating that good
students incline to answer a survey compared to students that
have poor academic performance. Since most of the students
participated in this study are well-performing students, the
data collected are inclined towards only one group of students.
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But the result is still valid to test whether there is a correlation
between students’ motivation, learning strategies and their
good academic performance.

Table 1V shows the reliability results for the model. 88.2%
ALM accuracy and the Durbin-Watson values were in an
acceptable range of 1 to 3, shows that the model satisfies the
reliability criteria. An explanation of the model is presented
below.

f(x) = (0.554)x1 + (0.364)x2 + (-0.325)x3 + (0.212)x4 + (-
0.229)x5 + (0.196) x6 +1.18

TABLE. Il.  DEMOGRAPHIC INFORMATION
ltems | Statements Response (n=40) %
Male 18 (45%)
1. Gender
Female 22 (55%)
) What discipline you Art & Humanities 8 (20%)
' are in your study? Science & Technology | 32 (80%)
What year you are 2nd Year 19 (47.5%)
3. now in tertiary 3rd Year 13 (32.5%)
education? 4th Year 8 (20%)
2 subjects 3 (7.5%)
How many subjects |5 Subjects 0
4. are you taking this 4 subjects 1 (2.5%)
term? 5 subjects 5 (12.5%)
More than 5 subjects 29 (72.5%)
1 to 10 hours 32 (80%)
How many hours a 10 to 20 hours 1 (2.5%)
5. week do you study
for this course? 20 to 30 hours 7 (17.5%)
30 hours and above 0
TABLE. Ill.  STUDENTS’ ACADEMIC PERFORMANCE
Items | Statements Response (n=40) %
1 (Poor) 0
2 1 (2.5%)
What do you think about your 3 1(2.5%)
1. academic performance as a student 4 8 (20%)
for this subject? 5 18 (45%)
6 8 (20%)
7 (Excellent) 4 (10%)
1 (Never) 0
2 1 (2.5%)
3 1 (2.5%)
How frequently did you receive high 11
2. grades (of over 80%) for 4 (27.5%)
assignments, quizzes for this subject? 15
5 (37.5%)
6 8 (20%)
7 (Often) 4 (10%)
TABLE. IV. RELIABILITY RESULTS
ALM Accuracy Durbin-Watson r2
Overall model 88.2% 1.815 0.882
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Where f(x) = How would you describe your academic
performance as a student? x1 = | make sure that | keep up with
the weekly readings and assignments for this course, x2 = |
log in to the system regularly, x3 = 1 try to think through a
topic and decide what | am supposed to learn from it rather
than just reading it over when studying for this course, x4 = |
rarely find time to review my notes or readings before an
exam (reversed), x5 = Whenever | read or hear an assertion or
conclusion in this course, | think about possible alternatives,
x6 = If | can, | want to get better grades in this course than
most of the other students.

Based on Table V, it shows that there are six study
behaviours represent students” motivation and learning
strategies that affect academic performance. Based on the
MSLQ questionnaire, every statement has its scale and
subscale that related to students’ study behaviours. These
study behaviours will be considered as target behaviours as
the first step to redesign MOOCs based on persuasive system
development.

Study behaviour 1 (x1) specifies that students with good
academic performances will ensure that they keep up with the
weekly readings and assignments for the course they are
taken. Good students will prepare themselves before the
learning process started. This could be one of the factors that
lead to excellent performance in academic. According to the
study results, most of them are well-performed students.
Hence, we could say that they do not face motivational and
ability issues. To encourage this category of students to keep
up with the weekly readings, factors such as triggers should be
considered. “signal” is the type of trigger that could help
students to perform study behaviour 1 (x1) by reminding them
if a new material uploaded by instructors.

Study behaviour 2 (x2) shows that students who login to
the system (MOOCs) frequently will have the potential to
perform better than other students who seldom log in to the
system. Therefore, the appropriate reason to log in the system
should be highlighted as a motivation factor. Reasons like
getting news about assignments, quizzes or any new materials
uploaded by the instructors could encourage students to
frequently login to the system as well as improving their
academic performance. “Spark” and “signal” also can trigger
students to perform the behaviour.

Metacognitive self-regulation is the subscale that we use to
represent students that try to think through a topic and decide
what they are supposed to learn rather than just reading it over
when study for the course just like study behaviour 3 (x3).
This kind of study behaviour may also lead to good academic
performance. To let them perform this behaviour, the system
should suggest related sources and trigger them by giving a
signal with an appropriate message. It will save their time and
decrease the brain cycle of the students. However, decreasing
students’ brain cycle would discourage students to think
critically. Hence, instructors should plan the tasks by
considering the critical thinking aspect of the students.

Students who may not have time to review the notes given
by the instructors before an exam will have a difficult time to
score in their exams. It shows in study behaviour 4 (x4). To
overcome this issue, the system should emphasize the
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importance of reviewing notes before an exam by considering
“hope/fear” element by reminding them to review the notes
provided by the instructors. Other than that, the system should
provide simplified features to ensure the system is easy to use
while saving students’ time to access and review notes. In
other words, the efficiency of the system should be increased
to ensure the students can perform the behaviour.

Critical thinking is another subscale that characterizes
students who try to think possible alternatives, whenever they
found an assertion or conclusion. Critical thinking is a crucial
process, especially for tertiary students. It teaches them to
complete problem-solving assessments. Study behaviour 5
(x5) belongs to the critical thinking subscale that would
encourage students to have a good score in their academic.
Because of the critical thinking process requires students to
deeply think, it would decrease the students’ motivation to
perform the behaviour. Hence, to overcome this issue, the
system should optimize the elements of simplicity and
implementing suitable types of triggers such as “spark” and
“facilitator” to let them focus on the task without facing any
unnecessary problems.

The last study behaviour that will increase students’
academic performance is when they try to compete with their
friends to get better grades (x6). Social deviance is one of the
elements in the Fogg Behaviour Model (FBM) that falls under
the “ability” factor. If getting a good grade is a norm for
students, it will boost their spirit to give extra effort and
perform well in their academic. Therefore, the system should
motivate students by giving them hope to perform the
behaviour and consistently trigger them with positive messages.

TABLE. V. RELATED MSLQ SCALES AND SUBSCALES
Equation Study Behavior Scale Subscale
I make sure that | keep Resource
up with the weekly Time and
- Management
x1 readings and ¥ . Study
. . Strategies (Learning .
assignments for this . Environment
Strategies)
course
Resource Time and
2 I log in to the system Management Stud
regularly Strategies (Learning y
" Environment
Strategies)
I try to think through a
topic and decide what | Cognitive and
3 am supposed to learn Metacognitive Metacognitive
from it rather than just Strategies Self-Regulation
reading it over when (Learning Strategies)
studying for this course
I rarely find time to Resource .
- Time and
4 review my notes or Management Study
readings before an exam | Strategies (Learning Environment
(reversed) Strategies)
Whenever | read or hear -
. Cognitive and
an assertion or = .
ST Metacognitive Critical
x5 conclusion in this ; . S
h Strategies (Learning Thinking
course, | think about .
; - Strategies)
possible alternatives
If I can, | want to get
better grades in this Value Extrinsic Goal
X6 Component . X
course than most of the L Orientation
(Motivation)
other students
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The last section in the questionnaire asks the students
about their opinions on the existing MOOC. Time
management and motivation are two popular answers given by
the students in this study to become the factors that affect their
academic performance. These two answers indicate that time
and study environment plays an important role in their
learning process. When they can manage their time
effectively, they tend to be successful in their academic.
Furthermore, when they surround themselves with positive
people, it will encourage them not to waste their time. There
are some suggestions to improve the existing MOOC. As one
of the students wrote that “give notification through email if
the deadline of a task is near the corner” shows that positive
trigger gives an impact to their study behaviour. A statement
like “easily access using a smartphone” indicates that there are
students who prefer to learn using a mobile application instead
of the web system. Other than that, students also want to have
extra features like animated user interface and live chat. These
features will let them communicate with their instructor and
friends easily. They also suggest putting some gamification
elements to make the application seems interesting to the
students. It will also attract the students to log in to the system
frequently. All the above statements are the popular
statements given by the students in this section. It signifies
that students are interested to learn through MOOC but there
are some improvements that still can be made to the existing
system to expand students’ potential.

V. CONCLUSION AND IMPLICATIONS

The result concludes that there are six study behaviours
that significant to be the factors that affect students’ academic
performance using MOOCs in Ethnic Relations course. All
these study behaviours can be used as target behaviours to
redesign MOOCs according to the Persuasive System Design
(PSD) model. The study also fulfils the first phase of
designing a successful persuasive system which s
understanding the key issues behind a persuasive system. Five
study behaviours represent learning strategies and only one
study behaviour represents motivation. Time and study
environment is the subscale which affecting students’
academic performance the most. It signifies that students must
be able to manage and regulate their time and study
environments. Scheduling, planning, and managing are time
management routines that should be applied by students.
Metacognition self-regulation consists of three general
processes which are planning, monitoring, and regulating. It
assists students to apply their prior knowledge to understand
the subject material before the learning process even begins.
Students’ critical thinking can be tested by letting them apply
their previous knowledge to solve a problem. Reasons such as
grades, rewards, performance, evaluation by others would be
the factors to encourage students to score in their subjects.
This subscale refers to the general orientation of the course.

This study has implications for instructors and system
developers of MOOCs. Study behaviours that found in this
study can give an insight for instructors on how students can
improve their academic performance in MOOCs. By
understanding the relationships between study behaviours and
how it affects students’ academic performance, instructors will
be able to develop their contents for future MOOCs and
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influence students to perform better. However, the roles of
instructors are limited to only prepare contents and utilize the
existing system’s features. Instead of instructors, the study
results also contribute insight to system developers. By
understanding the study behaviours that represent students’
motivation and learning strategies which could affect
academic performance, system developers can use the resulted
study behaviours to redesign the system’s features that able to
empower students to improve their academic performance and
increase the effectiveness of the system.

VI. LIMITATIONS AND FUTURE DIRECTIONS

Despite the constructed model that has been produced in
this study, there are few limitations of the research identified.
The sample size was considered small. Even though it was
enough to compute the statistical analysis, the model produced
was restricted according to only a group of students. A variety
group of students in different subjects should be involved in
the future study to get a more holistic model because students’
academic performance also relied on the subjects they took in
their previous semester. To get an in-depth understanding of
the students’ motivation and learning strategies, students that
received poor academic result also need to be involved. A
comparison can be made between these two types of students
to identify the factors that are still lacking in the current
MOOCs system. This comparison study is indispensable to
ensure that every level of students can get benefit from the
system. MOOC:s is a technology concept that is very useful for
tertiary education students. But still, it needs some
improvements to increase the persuasiveness of the system. In
addition, to improve the system, students also need to change
their study behaviour to excel in their academic. Technology
is just a tool to ease the learning processes. Instructors and
students should try to create teaching and learning outcomes.
On the other hand, instructors including lecturers and teachers
are the one who must have an in-depth understanding of their
content and pedagogical aspects.
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