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Abstract

Open Distance Learning (ODL) concepts have been a priority since 2020 due to the Covid-19
pandemic, including in Malaysian educational teaching and learning. The main benefit of this
approach is the flexibility of the students in terms of distance who can learn and access from
anywhere. However, limited internet data connectivity and facilities had prevented some
students from joining the new educational standards of ODL. The introduction to the C
programming course was also affected by this new norm of education. Plus, this course is one
of the toughest courses even when it comes to face-to-face learning concepts. In fact, learning
C programming is essential to improving the automated ability to recognize, measure, collect,
manipulate, analyze, and interpret data and information. From the first day of the course, an
ODL teaching strategy was planned, organized, and implemented, using the previous
successful concept of lectures, laboratory exercises, and blended learning. Hence, the aim of
this paper is to observe the early reaction of students to the ODL approach to teaching and
learning an introduction to C programming courses. This paper was carried out in a survey
design method with the correspondents of 86 diploma students from the Faculty of Electrical
Engineering, Universiti Teknologi MARA, Cawangan Johor, Kampus Pasir Gudang. The findings
show that the majority of students were able to use and be satisfied with the ODL approaches,
particularly with the help of Code Block's software, in order to improve their understanding
and programming skills for this course. Students were also able to organize their learning style
and develop strategies such as reviewing the recorded lecture, asking the instructor, finding
other open-source materials, studying in a group, and doing additional exercises. In summary,
the ODL approach requires two-way communication and effort from both students and
faculty in order to achieve the learning outcomes of this course. For future research, we will
examine student response at the end of the semester and relate it to their result-oriented
performance.
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Introduction

One of the crucial courses especially for electrical engineering students in computer
programming either in C or C++ languages. C / C ++ programming is a computer-based and
compulsory course for most electrical engineers, either at graduate or undergraduate level,
worldwide. Dennis Ritchie was the founder of the C language in 1972 when he designed the
UNIX operating system at Bell Laboratories (Deitel and Deitel, 1992). Therefore, as a lecturer,
it is important to emphasize the importance and usefulness of this course for the future work
and development of the students. Because this topic is a key for the future industrial
revolution 5.0 (I.R. 5.0) to build a smart city with everything that can be controlled anywhere
via a handphone or laptop anywhere (Colombo et al., 2017; Ismagiloiva et al., 2019).

In the world of digitalization, C programming opens up more opportunities for their
future job as listed by Anthony Grant (2017) such as programmer, software engineer,
computer engineer, database developer, mobile developer, data scientist, and various start-
ups companies with programming-based projects. C programming is also a foundation for
artificial intelligence (Al) technology (Dimiduk, 2018). It thus offers the opportunity to create
jobs for machine learning and deep learning engineers. The course remains current and
important, also for the next few decades.

The Covid-19 pandemic triggered a chaotic situation in early 2020 and had an impact
on the education system worldwide (Onyema et al., 2020). Due to the strict requirements of
the Standard Operating Instructions (SOP) of our government of Malaysia for the protection
of the population, universities must adhere to the Open and Distance Learning (ODL)
approach (Jegathesan et al., 2018). Ozgur and Kocak (2016) said that the ODL philosophy aims
to break down barriers and take a learner-centered approach by offering open and flexible
time that suits students' needs. Nevertheless, the educational gap and other challenges due
to poverty, cultural problems and infrastructural disadvantages, in particular limited internet
connection and a lack of technical equipment, have widened (Gulati, 2008).

In Malaysia, ODL has had a rather surprising impact on faculty and students, from
traditional face-to-face teaching and learning in a lecture class or laboratory to facing a new
norm based on a full online classroom. Nevertheless, the ODL is also seen as the most efficient
and effective approach to solving education and training during pandemics. Joschka (2021)
shows a statistical internet access rate from 2010 to 2025 in Malaysia. It shows that 88.56%
of the Malaysian population used the internet and it is expected to increase by 89.6% by the
end of 2025. About 11% usually stayed in rural areas, particularly Sabah and Sarawak. Some
universities, including Universiti Teknologi MARA, are taking an initiative to allow students
with limited internet and limited facilities to stay and stay on campus for a better education
provider.

In an early phase of ODL, which was to be implemented in this course Introduction to
C programming at our university, we tried to keep the successful traditional approach of
teaching strategies and to transfer it to this ODL approach. So, in this paper we conducted a
survey to get the ODL feedback from students on this new concept of the learning process.
The aim of this study is to observe students' early response to the ODL approach and their
preparation for achieving the learning outcomes of this course. The analysis and discussion
were also illustrated and elaborated.
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Learning Outcomes of the Course Design

The learning outcomes of this course were that the students should be able to write C
programming based on technical applications, design a program with a code block software,
and demonstrate oral and written skills in the computer programming course in a group
project as a mini project. Code block software is considered an excellent choice to achieve
these learning outcomes as well as to improve students' programming skills because it is free,
open source, easy to install, and easy to use.

Organization of the Course Contents

There are six course outline contents as shown in Figure 1. It starts with the initial
concepts of C programming, followed by decision statements for if, if else, and if else if. Then
the course continues with repeated loop statements for finite and infinite program repetition.
Then a functions, arrays and pointers.

Initial
Concept

Course

Contents

Repetitive
Statement

Figure 1: Course contents for an introduction to C programming.

ODL Teaching Strategies

Typically, for a traditional face-to-face approach, there are three teaching strategies
as illustrated in Figure 2: lectures, lab exercises, and blended learning. So far, for many years,
these three strategies have been effective ways to get better results-oriented learning and
positive feedback from students.

Combination
online and

Oral
presentation to
teach the
students

offline teaching
& learning
concept.

Figure 2: ODL Teaching Strategies

The concept of teaching strategies was retained in the ODL approach. The lecture was
carried out like a normal lecture via an online platform. Laboratory exercises are given after
completing each chapter in the same week. However, only part of the blended learning can
be used in ODL. This is because blended learning has to combine both the face-to-face and
online learning approaches. Nevertheless, the online part of blended learning has been
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renewed with various online tools such as Google Meet, Google Classroom, Microsoft Team,
E-Mail and WhatsApp.

WhatsApp is the easiest and fastest way to communicate with students in a group or
in person. In an early stage of ODL, email was used for submitting lab reports and assignments,
while Google Meet was used for lectures. However, these tools have been changed to a better
platform with the help of Microsoft Team. Microsoft team then became the main tool for our
teaching and learning. This tool provides online streaming of online lectures, core lesson plans
and materials, and any reports and assignments submitted by a group or individuals.
Participation can also be easily downloaded from this platform. Google Classroom is an
effective tool for sharing instructor grading for student tests or homework.

Basically, this course consists of 6 laboratory exercises for 6 chapters. The concept of
learning to code is the same concept when we are practicing learning math. Practice and keep
practicing creating a program. Open source, free, and easy-to-install code block software was
introduced to help students practice programming anywhere. In the first week, all students
were taught to install and write simple code to become familiar with the software.

Methodology
A. Sample

A sample of 86 students in the second semester of diploma in electrical engineering in
the Faculty of Electrical Engineering, Universiti Teknologi MARA, Cawangan Johor, Kampus
Pasir Gudang was selected for the academic calendar from October 2020 to February 2021.
There were 48 students majoring in electronics while the remaining of 38 students was
majoring in power. The topic was Introduction to C programming with the code of ECE 128.
The sample was taken from a survey with the Google Form Tool and the title of the survey
was ECE 128 Student Open Distance Learning Feedback Form.

B. Instruments

For this observation, a survey instrument was used to examine the teaching approach
of the lecturers and the ODL feedback on this topic of the ECE 128. 1 disagree, while 4 totally
agree. In the meantime, the second tool has been used to measure student satisfaction with
the ODL class, using the ordinal scale of 5 and the nominal scale for yes and no questions.

C. Research Procedures

The students were introduced to ODL teaching plans, materials and platforms for this
course with the three strategies of lectures, laboratory exercises and blended learning. Then,
they were assigned to download and use an open source for C programming code called Code
Block. After 5 weeks of assigning induction and some laboratory assessments, this survey was
conducted to measure their perceived motivation towards the C programming course using
code block based on the ODL class.

Analysis and Results

For the teaching approach of the lecturers, it was considered with Figure 3 for the
students how well their lecturer demonstrates in-depth knowledge of the respective course
of study. 41 students strongly agree that the lecturer shows profound knowledge of the
course, 44 students agree and 2 students disagree with the lecturer's ability. Figure 4 is
intended to determine the thoughts of the students with their lecturer appearance in relation
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to enthusiasm and interest in the ODL class. 85 students agreed that their lecturer had fun
and passion for teaching ODL.

86 responses

60

40 44 (51.2%)

41 (47.7%)

20

0 (0%) 1(1.2%)

1 2

Figure 3: Lecturer demonstrates in-depth knowledge of this course.

86 responses

60

45 (52.3%)
40
40 (46 5%)

20

0(0%) 1(1 .12%)

1 2 3 4

Figure 4: Lecturers show an enthusiastic and interesting attitude.

86 responses
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49 (57%)
40
35 (40.7%)
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Figure 5: Lecturer explains concept clearly.
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86 responses
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Figure 6: The positive feeling of the students after studying the introduction to C
programming according to the ODL approach.

The lecturer clearly explained the programming concept in question 3, as shown in
Figure 5. 49 students were understood very well, 35 students were understood and only 2
students fail to understand the concept of teaching and learning of the course based on ODL
class. Then, Figure 6 is a question for Instrument No. 2 for the ODL feedback on the ECE 128
course. 67.4% of the students strongly agreed and agreed to measure their positive feeling
about learning this course on the online platform. 22.1% were neutral and 10.5% of the
students did not agree to experience this course during the ODL.

Figure 7 shows a pie chart of the ease of accessing the code block's open source
software. 85 students or 98.8% of the students stated that the software was easy to get on
the website. To measure the usefulness of the code block software for this course, it has been
described in Figure 8. 96.5% agreed that this software would be useful in understanding this
course. Only 3 students disagreed with the usefulness of this software. The students were
then asked about the importance of this course for their degree in electrical engineering with
a focus on power or electronics as illustrated in Figure 9. 78.7% of the students agreed with
the importance of this course, 15.1% of the students were neutral and 1.2% of the students
or only one person disagreed with this statement.

86 responses

® YES
® NO

Figure 7: Student feedback on easy access to the code block software.
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Figure 8: The usefulness of the code block software in understanding this course.
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Figure 9: The importance of this course from the perspective of the students.

Finally, a subjective question for the students. How do you organize yourself to
improve this course? and the data are shown in Table 1. The least activity for 4 students was
repeating the recorded lecture to improve their course performance. Then 7 students ask the
lecturer if they don't understand him after class. Interestingly, 8 students show an alternate
path by finding another source to improve their understanding such as in YouTube and
Google. 13 students conveniently developed a group study or asked their friends to solve a
program given in class. Overall, all students improve self-study and do additional exercises
with the code block software in order to improve the course results of the introduction to C
programming.

Table 1
Students organization and strategies to improve on Introduction to C Programming

No Activity No. of students
1 Re-play the recording lecture 4

2 Ask lecturer if not understand 7

3 Find another sources example in YouTube and Google 8

4 Study group or asking friend 13

5 Self-study and do extra exercises 86

Discussion
The sudden change from the traditional approach to the ODL approach increased the
fear among students and lecturers. Thus, the first instrument aimed to determine their
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confidence and motivation when a reliable and competent lecturer conducted the course via
an online platform. The students were observed the behavior of the lecturers in order to plan,
prepare and demonstrate this course. It turns out that the majority of the students felt that
their instructor was very knowledgeable and showed an excellent demeanor of enthusiasm
and interest to teach this course. In addition, the lecturer succeeded in clearly explaining the
concept of the course.

Only 1 to 2 students disagreed with the behavior of the lecturers and with the well-
understood concept of the course. This is because at an early stage of the ODL class these
students had limited internet connection and a lack of computers. After recognizing this
problem, the lecturer demonstrated another method using a C programming application in
smartphones to continue her learning process. In addition, some students with these
problems were allowed to return to campus for internet and facilities by university.

More than half of the students are still looking forward to learning this course through
the ODL process with a positive feeling. However, others were neutral in the middle and some
of the students didn't like ODL to study programming. The students began to understand the
new norm of the teaching and learning concept that we could not avoid due to the current
pandemic situation.

Still, the majority were satisfied with the code block software because it is free, open
source, easy to install, and very useful for creating a program in the C language. The lecturer
can perform and write a program during the online class, followed by the students for each
chapter. Therefore, communications can still be conducted in two ways, as traditional
methods of learning and understanding this programmable course.

72 students agreed that this course is important for their future work. This is because
lecturers make the importance of this degree clear in their graduation project at the end of
the semester and will repeat the same course if they want to continue their studies at the
bachelor's degree level. In addition, the lecturers emphasized their future professional
advantages of this programming language.

Finally, all 86 students were asked a subjective question about how they organize their
studies to improve their performance in this Introduction to C Programming course.
Repeating the lecture recording was the least attractive to the students. Although this video
recording is seen as a benefit in ODL, the students cannot take advantage of this benefit. The
advantages of recording are that students who need more processing time can pause and
rewind the video can benefit from the repetition, watch it as many times as they want, take
notes at their own pace, and benefit from taking notes to review a transcript.

Some students will ask the instructor if they don't understand their exercise or need
to solve bugs in their program. This is because most students tend to ask around the class or
wait for the next class to ask about their bugs. Some of the students have a preferred
approach by finding another source like YouTube and the Google platform, developing a
group study, and asking their friends as another good strategy to solve and improve their
studies. The best part was that all students self-paced to practice the code block software and
improve their knowledge, understanding, and skills in executing and creating C programming
code.

Conclusion

To sum up, this ODL requires two-way communication and effort for both students
and lecturer in order to achieve the learning outcomes for this course of introduction to C
programming. While the lecturers are doing their best to plan, organize, and deliver the
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lectures, the students also tried to improve their understanding and skills, including practicing
C programming writing. Students manage to integrate the ODL approach and improve their
performance with teaching and learning strategies from online lectures such as regular face-
to-face sessions, lab exercises to improve their skills, and a mini report to monitor their overall
performance by solving an engineering problem in a group. In addition, they are performing
excellently as they understand the importance of this degree for their future careers.
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