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Abstract

Ordinary Differential Equations (ODE) is taken by students in the mathematics, science or engineering programs in Universiti Teknologi
MARA (UiTM). This course was originally taught in the traditional way with the lecturer as the instructor. In 2014, this course evolved
into the blended-learning mode i.e. a combination of classroom sessions and online sessions using the university learning management
system. In 2017, a team of lecturers in the Tapah campus of UiTM decided to develop an instructional design of ODE using the MOOC
platform. Students would then use the MOOC during the blended-learning hour. Five modules are offered in this MOOC. Lecture notes
are presented using Prezi together with instructional videos and self-checking exercises. 55 students enrolled for the MOOC and were
surveyed to gauge the initial impact of the MOOC as an instructional tool. More than 50% of the students said that the MOOC absolutely
helped them to better understand the classroom sessions. Most of the students put in maximum effort in accessing the MOOC. The MOOC
also helped to build up self-confidence of students in the course material. It is hoped that as the MOOC is further refined and improved,

more students will benefit from the MOOC.
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1. Introduction

This study focuses on teaching and learning Ordinary Differential
Equations (ODEs). Differential Equations (DEs) is one of the core
courses in the curriculum for undergraduate students majoring in
mathematics, science or engineering. This course has been offered
to full-time Diploma students in Mathematical Sciences (CS143),
Universiti Teknologi MARA (UiTM) since 2012. The most diffi-
cult part of learning this course is the solution processes that are
often long and tedious, drawing heavily on material from calculus
and linear algebra. Typically, the course has been taught in a con-
ventional method, with the lecturer developing a collection of algo-
rithms to solve ODEs and working out examples by hand on the
board. Explanations tend to be time-consuming, and so the lecturer
must often restrict the examples to simpler problems. This approach
leaves little time for classroom interactions with the student.

In 2014, this course evolved into the blended learning mode. This
blended learning approach combines face-to-face learning with
online learning. In order to design this blended course, the univer-
sity learning management system (LMS) called i-Learn was used.
LMSs have been adopted by universities all over world at a remark-
able rate [1]. Students meet face to face for three hours with one
hour of blended learning per week. The content providers during
the blended hour include online activities or quizzes, discussion fo-
rums, traditional notes and videos. However, there are some chal-
lenges and limitations to blended learning using LMS. Firstly, it is
difficult for the lecturer to monitor student engagement during the
blended hour. Secondly, the challenging part in using blended
learning is the method of content delivery since functions can only
be presented in picture format or by recording videos for the stu-

dents to watch. According to [2], incompetent use of LMSs (espe-
cially the posting of static content on an LMS) has been criticized.
The LMS-centric model of learning has failed to improve perfor-
mance [3].

Technology has continued to transform traditional education and
online settings [4] as the recent proliferation of massive open online
courses (MOOCSs) demonstrate. There is growing interest for ex-
ploring how MOOCs can be utilized to implement a mode of
blended learning [5]. The promises behind MOOCs stand on deliv-
ering free and open education to the public, as well as training a
large criterion of students [6]. The aims of MOOC is i) promoting
educational innovation [7, 8]; ii) stimulating reflection on the use
of technology in the classroom and with the students; and iii) the
creation of a community of practice and sharing. It has driven acad-
emicians in UiTM to grab this opportunity to implement MOOC for
their courses.

Many educators in Malaysia have now started to design and create
courses using MOOCs in various disciplines. This paper aims to
discuss the instructional design of the MOOC for ODE at UiTM,
Tapah. It also reports student reaction and response toward MOOC
for ODE.

2. A Brief overview of MOOCs

2.1. Blended Learning with MOOCs

Blended learning is the integration of traditional classroom method
and independent study through online learning with the use of tech-
nology and various learning materials for students and lecturers [9,
10]. During the blended learning hour, the lecturer has to prepare
online learning materials and activities. Instead of using LMS,
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MOOCs present a new option for blended course design. MOOC is
an online program free from payment and needs no special require-
ment other than having internet access [11]. According to [12],
MOOCs contain a variety of materials for instance, reading materi-
als, videos, problems and discussions to encourage a user-built
learning community for students.

The successfulness of the blended learning model can be achieved
by mixing the MOOC technology with traditional class as a way of
transforming and improving education. MOQOCs offer challenging
opportunities to academicians for improving their knowledge in
their own area of expertise, improve competencies and skills for
adopting new models of open educational practices. However for
the students, MOOCSs are very useful. The open learning platform
will enable anyone anywhere to access this module independently
at any time. The main weakness of MOOC is limited interaction
between lecturers and students and also requires high self-discipline
on the part of students [13].

MOOQOC:s also make life-long learning available for all and are also
a new supportive tool in Teaching & Learning (T&L) activities in
universities, especially for Mathematics students at their own pace.
In other words, MOOC:s offer learning aids to their personal learn-
ing environment [ 14].

2.2. Ordinary Differential Equation MOOC

Differential equations are widely used in a variety of fields. For in-
stance, problems involving thermodynamic changes, population
growth and spread of disease are modelled by differential equations.
Teaching and learning of differential equations is a difficult part in
any mathematics course, particularly at pre-university level [15].
Besides that, according to UiTM Tapah Academic Records, we
have noticed that periodically, certain batches of students perform
poorly in this course. In order to help poorly-performing students,
an online course was created so that students can access course ma-
terials anytime anywhere. As mentioned in the introduction, due to
the long-standing ODE problem, MOOC is beneficial for the sub-
jects that are mathematically nontrivial and conceptually difficult
and where the essential part of competence is the ability to carry out
complex calculations [13]. Open learning is a MOOC provider that
has been used as a teaching and learning platform for ODE which
is useful for the BL mode. The main features of MOOC are course
information, learning materials and assessment activities which are
all elements adapted from the National Learning Policy.

3. The Design of ODE-MOOC

Massive Open Online Courses (MOOCs) have attracted a great deal
of attention by higher education and private enterprises. MOOCs
have evolved considerably since their emergence in 2008, all the
while given rise to academic discussions on MOOC impact, design
and reach. However, most MOOC:s still need the support of face to
face lectures as the main medium of learning [12]. It is because
learning through MOOC is actually a complex process. Thus, to
overcome this problem, the instructor should use more effective
methods of learning to encourage students to think critically. Com-
pared to conventional classrooms, students in the MOOC environ-
ment tend to be more active where they learn independently with
the aid of technology while the instructors act as facilitators.

The course materials consist of short video lectures, worked exam-
ples and several tests and exercises. MOOC for ODE embraces 5
different modules/lessons, with 8 sets of lecture notes in the form
of Prezi, with 13 videos and 24 activities, distributed throughout the
following topics:

e Introduction

First Order Differential Equations

Applications of First Order Differential Equations

Higher Order Differential Equations

Applications of Second Order Differential Equations

The homepage of Introduction to Ordinary Differential Equations
course is presented in Fig. 1. All modules have a similar structure
as visualized in Fig. 2; they present an ordered set of lecture notes
in the form of Prezi with voice-over as shown in Fig. 3 and short
videos as shown in Fig. 4 demonstrating solutions of selected ex-
amples. After going through the Prezi and watching videos as many
times as they please, students can try a simple activity that is pro-
vided and apply the concepts addressed in Prezi and the videos as
shown in Fig. 5(1) and Fig. 5(2). In relation to these simple activi-
ties, students can have multiple attempts at each one of them. Indi-
rectly, it helps transform the process into an educational activity in-
stead of a simple assessment.
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Welcome to INTRODUCTION TO ORDINARY DIFFERENTIAL
EQUATIONS!
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Fig. 1: Screenshot from homepage of MOOC for ODE course.

Fig. 2 shows the screenshot of the Learning Structure of modules.
The lecture materials provided are similar for all modules where
there are slide presentations in the form of Prezi, short videos of
solutions for selected examples and activities consisting of exer-
cises that students may attempt after learning from slide presenta-
tions to increase their understanding. The quizzes and assessment
problems help to ensure that concepts are understood.
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Fig. 2: Screenshot of the Learning Structure of modules.

The lecture notes or slides in MOOC are similar to those used in the
conventional classroom lectures in the form of presentations pre-
pared for each week of class. However, lecture materials prepared
in MOOC are in the form of Prezi (online presentation tools) which
is a great presentation tool that brings ideas to life. This will encour-
age students to be more involved in their own learning both before
and after attending class. Fig. 3 displays the screenshot of one of
topics covered in ODE i.e. First Order Differential Equations using
Prezi presentation software.
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Fig. 3: Screenshot of the Lecture Materials in the form of Prezi

In addition, short videos have been prepared to demonstrate solu-
tions for particular examples to guide the students through the so-
lution process so that they can solve other examples given in the
MOOC as shown in Fig. 4.
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Fig. 4: Screenshot of a short video

The learning activities included in MOOC are assignments and
quizzes for every module in ODE. These activities are used to help
the students in the learning process and they can also be used to
assess the progress of students undertaking this course. The instant
feedback assessments consist of true-false, multiple choice and
matching questions and are designed to engage the students and en-
courage them to try the questions repeatedly until they get the cor-
rect answer. Fig. 5(a-b) show the screenshots of some of the learn-
ing activities in this course.

CHAPTER 4 - HIGHER ORDER DIFFERENTIAL EQUATIONS

M Activity 1 (Introduction)
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1) State whether statement 1 Is TRUE or FALSE.
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2) State whether statement 2 is TRUE or FALSE.
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Fig. 5(a): Screenshot of Learning Activities
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Fig. 5(b): Screenshot of Learning Activities

4. Methodology

The purpose of this study was to instructionally design a MOOC for
the ODE course coded as MAT300 in UiTM, Tapah and present
students’ reaction and response towards MOOC for ODE based on
three research constructs: students’ effort in accessing MOOC, stu-
dents’ understanding and students’ confidence level. A total of 55
respondents who were undergraduate students enrolled for
MAT300 course during the December 2016-March 2017 semester.
This course is taken by semester five students as stipulated in the
Diploma in Mathematical Sciences (CS143) curriculum plan. They
were required to fill up a survey form on Google created by the
lecturer in charge of the MAT300 course. Teaching and learning in
the course consisted of blended face-to-face teaching lectures to-
gether with online participation through MOOC using the open
learning platform. The course ran for 14 weeks with three hours
face to face lectures and one hour blended (online) learning per
week.

5. Results and Discussion

5.1. Students’ Understanding of MOOC

This section describes students’ understanding of MOOC for ODE
(MAT300) in terms of content and teaching method. The learning
materials used Prezi presentation with video recordings of the les-
sons. Based on Fig. 6, the study showed that 52.9 % (27 students)
of the students said MOOC absolutely helped them better under-
stand what was taught face-to-face in class and 45.1% (23 students)
stated that MOOC somewhat helped them. There was only one out
of 55 students who responded that MOOC did not help at all.

Students’ Understanding After Using MOOC
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Absolutely understand
Did not understand

Fig. 6: Students’ Understanding After Using MOOC
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5.2. Students’ Effort in Accessing MOOC

This section focused on the students’ effort in accessing MOOC for
ODE (MAT 300). The study describes the level of effort that stu-
dents put into going through online materials in MOOC outside of
the class. Fig. 7 reveals that 62.80% (35 students) of the students
put in maximum effort to access the online material, while 33.30%
(18 students) put in good effort in accessing online material to help
them understand the course outside class. Two out of 55 students
putin little effort to access online material in MOOC for this course.
Thus, this shows that most of the students put in effort to access the
online materials in MOOC.

Students’ Effort in Accessing MOCC

3.90%
33.30%

\

Maximum effort
Little or no effort

62.80%

Good effort

Fig. 7: Students’ Accessibility Response of using MOOC
5.3. Students’ Confidence in ODE

In this section, the researchers wanted to investigate how confident
the students feel in the subject matter after viewing the online ma-
terial in MOOC before and after going to class. Based on Fig. 8,
51.2% (28 students) were extremely confident and 43.9% (24 stu-
dents) were moderately confident before attending class. Mean-
while, 52.8% (29 students) were extremely confident and 44.7% (25
students) were moderately confident after attending class. How-
ever, 4.9% (3 students) had little or no confident before class and
this dropped to 2.5% (1 student) after class. This suggests that view-
ing the online materials in MOOC increases students’ confidence in
the subject matter.

Students’ Confident in MOCC
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Fig. 8: Students’ Confidence in ODE
6. Conclusion

This MOOC was specially designed for diploma level students in
UiTM. Implementing the MOOC in a blended learning class re-
sulted in positive feedback from students. It was beneficial to stu-
dents in terms of preparation before class, internalization after class
and revision before examination.

Some weaknesses were detected during the implementation of this
MOOC. Many students did not complete all the modules. The lec-
turer as the MOOC instructor should take a more proactive role in
discovering all the features the open learning platform has to offer

to make it more interactive. However, these aspects can be im-
proved upon as the instructors become more familiar with it.

A future study can be undertaken to gauge the effectiveness of the
MOOC in terms of improvement in students’ performance.
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