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ABSTRACT

Several studies stated that Computer Science (CS)
students at Saudi Arabia universities face
difficulties in programming languages learning
(PLL) and need more assistance. Fortunately,
Massive Open Online Courses (MOOCS) have been
recognized as modern means that could be
acceptable amongst CS learners. This piece of
research aims to clarify the importance of
enhancing PLL via MOOCs in Saudi Arabia. This
research applied a quantitative research approach
that utilized questionnaire as a research instrument.
The survey was distributed among CS students to
illustrate the current situation of the students’ need
and acceptance of MOOCs on PLL. The
investigation included 132 participants from
different departments in the faulty of Computer
Science (CS) at Umm Alqura University and Taif
University in Saudi Arabia. The questionnaire
results show that 98% believe that they need
additional courses in PLL and 94% are accepting
the idea of utilizing MOOCs on PLL, on the other
hand, the results also show that 77% of the
participants have not attended a single PLL course
via MOOC. Other results and future research are
discussed as well.

Key words: Programming language learning;
education of sustainable development; massive
open online courses (MOOCs); information and
communication technologies (ICT)

1. INTRODUCTION

Learning how to programme is an essential skill
in Computer Science (CS) education [1,2]. However,
a number of studies have stated that CS students face
difficulties in programming languages learning
(PLL) [2-4]. Lu et al.[1] mention that practicing
programming languages requires more efforts from
students and teachers. Many previous investigation

agreed that learning programming language is not an
easy task for large number of students [1-3]. They
point out that students suffer to achieve
programming languages courses especially those
who are at the first stage. In Saudi Arabia, Garcia[5]
highlights that the situation of PLL courses at King
Saud University need to be enhanced and
heightened. Moreover, at Tabuk University
Alakeel[6] reported that the performance of many
student in programming language is strikingly weak
and unacceptable. Furthermore, he points out that the
situation is almost similar in most universities
around the country. Also, Alshaye, Jumaat, and
Tasir[7] emphasize that students face difficulties in
programming practical sessions in Saudi Arabia.
Ullah et al.[8] emphasize that the difficulties of
programming languages have been concerning
student. Also, they point out that the rate of failures
is high at universities. Moussaet al.[9] conducted an
experimental study at King Abdul-Aziz University in
computer science department and indicate that
students struggle with programming courses and
need technological assistance. Indeed, students at
universities still need more effort to increase their
ability to comprehend programming [10].

Although there are several choices to enhance
PLL, MOOC recognized as an effective
mean[11-13]. Therefore, this study investigates
MOOCs’ effectiveness in PLL in Saudi Arabia
where the situation is more ambiguous and need
further investigation [14,15]. The paper contains the
following sections. After the introduction the second
section provides related literature that shows the
previous efforts on improving online PLL
technologies. After that, in third section the
researchers clarify the theoretical background. The
fourth section explains the research method,
approach and data collection procedure. The results
of the survey are illustrated in the fifth section and
the discussion with conclusion in the sixth one.
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2. RELATED RESEARCH

2.1. Online Programming Language Learning

Ristic, Milosevic, and Urosevic[16] highlight
that programming language is an essential subject
that should be offered at universities, college and
also schools. It is understood that Computer Science
subjects are significant and programming languages
are one of the most noteworthy subject that should be
learned professionally [1,17]. Nevertheless, a
number of studies state that CS students face
difficulties in programming languages learning
(PLL) [1-3].

However, researchers realized that integrating
online resources and educational technology tools in
programming languages learning procedure is one of
the most beneficial means. Consequently, there have
been a number of studies on online programming
languages learning. For example, Shaw[18]
experience the benefits of online forum in
programming learning and found that it is useful to
improve student performance, influencing student
positively and significantly improving the student
satisfaction. Saito, Sasaki, and Washizaki[19]
provide a programming learning website combined
with Scratch that is named (WelLas) to enhance
programming skills in Java programming language
and found that the prototype was appropriate and
beneficial for students. Lee and Ko [20] applied a
pretest-posttest investigation via using Codecademy
and Gidget and suggest that using online tools in
teaching and learning programming is successful and
effective [20]. H. Wu, Liu, Qiu, and Liu[21] tested
the efficiency of an online judge system in
programming learning and found that the system
increases the interest of student and the student
ability to solve exercises. Also, learnability and think
ability of student were developed. Saito et al.[19] test
the effectiveness of six different tools in
programming learning comprehension test and found
that all tolls enhanced the test. The tools were
Scratch, Viscuit, CodeMonkey, Lightbot, OSMO
Coding and Robot Turtles[19]. Su and Hsu[22]
designed a Web-based Visualized OOP Learning
Tool (VLT-OOP) to make OOP learning easier. Ali
and Smith[23] used Alice to facilitate programming
learning for novice students. A number of studies
utilized Moodle which is an online learning platform
to test the performance of student in learning
programming [24,25]. Cabadaet al.[26] provided an
online environment for Java language learning which
was an enjoyable tool for learners. Also, the study
shows that the performance of students used the tool
was better than the performance of other who did not
use it. Yan et al.[27] offered a website called
PROVIT to improve C language learning process for
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teachers and students and found that it was beneficial
tool in teaching procedure.

It is emphasized that online programming
learning tools enhance teaching and learning
programming dramatically [28]. For example, the
rate of failures decreased with very good student
achievement, make programming courses more
acceptable amongst student and improve student
thinking and skills. Furthermore, teachers could save
time and efforts. Cai[29] recommends online
platform for teaching computer science courses after
a very successful attempt that was conducted at
Colorado Technical University. Keunget al.[30]
emphasize the effectiveness of online interactive
application  for  learning object-oriented
programming after conducting their successful
investigation. Lu et al.[1] clarify the beneficial of
online assessment tool for programming learners.
Song et al.[31] indicate that online free courses play
a significant role in programming language
education especially those that provide feedback,
assessment and interaction. Rosatoet al.[32]
highlight that a well design online professional
development tool is an effective mean to teach CS
courses. Moraet al.[33] clarify that free online
courses are facilitating education to meet society
needs especially in computer science subjects.
Indi[34] stated that online platform is a unique tool
for teaching Java programming language where
student improve their problem solving ability and
programming ability. Hwang, Liang, and Wang[35]
claim that online learning tools develop students’
acquaintance and skills in programming languages
courses. Teusner, Hille, and Hagedorn[36] highlight
that online courses are a proper way to have practical
practices in programming languages. Cabrera,
Villalon, and Chavez[37] verify that online learning
improve  programming learning  noticeably.
Malliarakis, Satratzemi, and Xinogalos[38] stated
that learning programming through online games
shows an encouraging result that motivate
researchers to pay more attention. Edwards and
Murali[39] found that online short practices
applications in programming language learning are
acceptable and beneficial.

As it is realized through the literature, the
beneficial and effectiveness of using online tools in
programming languages learning is notable in
several investigations. However, it would be helpful
for PLL procedure to realize the current online PLL
tools that are applied nowadays. For this purpose, the
researchers reviewed 160 publications in online
programming languages learning technologies
between 2013- 2018, and it is found that there are
four kinds of online tools that are applied in PLL
which are: online websites, online courses, online
software and general online learning materials.
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Interestingly, it is clarified that online courses are the
current trends of the online PLL tools. Furthermore,
the researchers found that MOOCSs’ studies are the
most applied online PLL courses.

2.3. MOOC is an Effective Educational mean for
PLL

Several recent researches recommended the
utilization of MOOCs in PLL. Sarkar et al.[11]
investigated the use of programming MOOQOCs for
one year and highlight their beneficial especially
MOOC on Java learning. Shin et al.[12] state that
programming learning via MOOCs has been a huge
trend in self-learning. They provide a tool that
enhance current programming learning online
courses. Malchow et al.[13] improve a remote lab for
learning hardware programming via MOOCs and the
report a good reaction and participation by learners.
Yulianto et al. [40] emphasize that PLL is difficult
subjects for many learners and MOOCs facilitate
PLL and enhance learning and teaching outcome.
Psathas[41] after conducting an investigation on the
students’ utilization of MOOCs on python learning,
they found that programming learning via MOOCs
enhance learners’ experiences and develop their
career. Herrera-urgiles and Peralta-bravo[42]
support MOOCs with gamification elements to
improve  the  students’  performance in
Object-Oriented programming courses. Oktavia [43]
found significant results in examining the
effectiveness of edX and Coursera MOOCs in
programming learning and suggest researchers to
conduct more studies specially in higher education
sector. Lepp et al.[44] found that MOOCs are
effective way in programming learning and they
introduced a troubleshooters for programming
practices that are provided via MOOCs and realized
that 90% of the participants believe that
troubleshooters are helpful and 80% were happy to
utilize them. Luik [45] confirmed that MOOCs are
beneficial and effective on PLL.

Indeed, MOOCs have gained admiration from
educational institutions and learners [46-48]. This
kind of information communication technology
provide huge open learning environment where
instructors and students have the opportunity to
communicate easily with no fairs. Unlike the
traditional learning procedure, MOOCs provide
knowledge to students who are different in their
educations, ages, incentives, goals and experiences.
Some researchers believe that MOOCSs could be an
essential part of the traditional learning procedure
[48,49].

Interestingly, it was stated that more than 6800
courses offered by different universities via MOOCs
in 2016 [50]. Courses had been increasing
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dramatically from less than 2000 courses in 2012 to
more than 11000 courses in 2018 [51]. Numerous
researches report that a large number of students
around the world prefer using MOOCs as online
learning resources [52,53,62-65,54-61].
Interestingly, Shah [50] stated that the total number
of students registered in some courses could reach
millions. According to the most recent study by shah
[51], between 2012-2018 the total number of learners
registered in MOOCs reached 101 million and In just
2018 20 million students signed up for one course or
more. The top five MOOC registered users are
Coursera with 37 million, edX with 18 million,
XuetangX with 14 million, Udacity with 14 million
and FutureLearn with 8.7 million [51]. Also, more
than 900 universities around the world had started
11.4K courses [51]. Interestingly, MOOCs have
been considered by prestigious and top
universities[51]. In addition, the number of online
degree announced by MOOC providers increased
from 15 in 2017 to 47 in 2018 [51].

The heterogeneity, massiveness and openness
are main characteristics that make MOOC a unique
kind of online learning platform [48,66]. One course
on MOOC could include thousands of learners who
have different culture, experience and inspiration.
MOOC:s are open for anyone who are anywhere and
at any time with no fairs, obligations, conditions and
harms on the planet [48].

2.3. PLL via MOQC:s at Saudi Universities

Indeed, MOOCs have not been well introduced
in Saudi Arabia yet. As it will be discussed later the
survey results show that 98% of the CS students need
more help in PLL. Also, 95% of them eager to utilize
MOOCs to improve PLL procedure. But, yet 77% of
them have not attended a single PLL course via
MOOCs. Indeed, the intention of developing
MOOCs at educational institution in Saudi Arabia
still weak and the number of Arabic MOOC:s are few
[67]. According to Shah [51], the universities
participated in MOOCs from everywhere in the
world in 2018 were more than 940 universities and
just 5 of them were from Saudi Arabia. The number
of courses provided via MOOCs in 2018 were 11400
courses where Saudi Universities participated in 11
courses and just one of them belonged to CS field
which was introduction to JAVA programming
language [51]. Several studies emphasize that there
is a lack of investigations examined the influences
that affect the learners’ acceptance of MOOCs in
Saudi Arabia [14,15]. The advancement and
development of open educational resources (OER) in
Arab countries and Saudi Arabia is still in its early
stages [48,68].
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However, the interest of providing MOOCs in the
Saudi
investigated by some researchers from Computer

education have been discussed and

For instance,
Almuhanna (2018) conducted a PhD research to
investigate the implications of MOOCs on the

Science and Educational sectors.

students’ Saudi culture. The researcher focuses on
the impact of MOOCSs’ design on the students live
and social environment. The researcher found
positive influences of using MOOCs on students.
However, the research did not suggest a model or a
guide line for enhancing the students” utilization of
MOOCs. The researcher emphasis that MOOCs are
preferable educational technologies among Saudi
students but need further investigations to clarify the
students’ acceptance of MOOCs especially MOOCs
provided in foreign languages Almuhanna (2018).

Another attempt has been done by Almutairi
(2018)who examined the influences of applying
MOOC:s on blended learning among Saudi women’s
in higher education sectors and identified the pattern
of women’s engagements in blended learning. The
researcher developed a model based on a
combination of three designed survey which are the
National Survey of Student Engagement (NSSE), the
UK Engagement Survey (UKES), and the Student
Engagement Questionnaire (SEQ). The researcher
found that integrating MOOC with the traditional
way of learning enhanced the nature of learning and
created new ways of learning such as collaborative
learning, reflective learning and integrative learning
Almutairi (2018). However, the research did not pay
attention to the influences that affect the behaviour of
students to engage in utilizing blended learning via
MOOCs.

Also, Alshehri (2018) Studied the impact of
on MOOCs

completion in Saudi Arabia. The researcher applied

learners’ motivation and gender
Keller’s ARCS motivation model which represents
attention, relevance, confidence, and satisfaction.
The researcher found strong relation between gender
and motivation where women were more motivated
to utilized MOOC. Also the relation was significant
between motivation and MOOCs completion

Alshehri (2018). However, the research needed to be
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supported with Information Systems theories that
discuss how the motivation would influence the
behaviour of students to accept technology.

3. THEORETICAL BACKGROUND

3.1. Learning and Motivation in the MOOCs

Motivation drives individuals to self-realization
[71]. It is a group of influences that affect the
personal adoptions and actions. A number of
researches highlight that investigating the behaviour
of students towards the use of MOOCs will explains
the students” motivation, engagement [72,73] and
satisfaction[14,74]. It is emphasized that knowing
the factors that influence the motivation of learners
towards their use of technology is an essential part of
the development. In fact the motivation of students in
utilizing ICTs affect their behaviour to accept them
[48,58] . Also, the behaviour of students and the
contents of courses are main influences affecting
learner’s motivation and engagement in MOOCs
[48,75]. Therefore, MOOC designers should be
aware of influences that affect students’ behaviour
and motivations.

3.2. The students’ use of MOOCs on PLL.

Unfortunately, there are handful studies that have
been done in investigating the students’ behaviour
towards the use of MOOCs on PLL.For example,
Yulianto et al.. (2016) provide a model that guides
educational institutions to design and use
programming MOOCs along with traditional PLL.
They utilised cognitive theory, constructive theory,
and social situated learning theory and suggest (user,
data layers, and system) to be the application layers.

Also, (2018)

developed a model to characterize MOOCs. The aim

Economides and Perifanou
of the research is to provide a scale for determining
motivational influences encouraged learners to enrol
in programming MOOCs then
effectiveness. They named it MOOC Affordance
Model(MOOC-AM). It contains eight dimensions
3)
Interaction4) 5) Autonomy 6) Assistance 7) Ubiquity

and test its

which are 1) Massiveness, 2) Openness,
and 8) Assessment. The model was developed based
on Self Determination Theory (SDT) and applied on
Python course provided via MOOC. The researcher
found that the model guides to appropriate design of
MOOQCs [76].
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A third example is Luik et al.. (2019) who
proposed an instrument to measure students’
motivation on utilizing MOOCs on PLL. They
applied Value-Expectancy Theory and come out
with seven main factors which are expectancies on
course, personal suitability, suitability for family and
work, perceived ability, certification, usefulness and
social influence. The scale is called Factors
Influencing Enrolment in MOOC (FIEM). They
recommend the scale to be utilized by future
investigations conducted on MOOCs.

3.3. MOOCs’ Advantages and Limitations

Here are some of the MOOCs’ advantages brought
from the literature:

It is realized as a well support for education of
sustainability development where thousands of
learners are grouped with almost no harm on
the environment [77,78].

Help to enhance learners’ skills and support
lifelong learning [78,79].

It considers as one of the best educational
environment that support knowledge sharing
professionally [78,79].

Provide great chances to learners to meet
admirable professors at well-known universities
[80,81].

Facilitate education by providing knowledge
anytime, from anywhere with no coast [81,82].
Different people from different cultures and
regions are meet via MOOCs which make them

great mean for cross-cultural relations [79].

However, there are a number of drawbacks that are

realized as following:

MOOCs with limited face to face learning
procedure, could decrease the connectivity
feeling which may affect learners’ motivation
[80,82].

The rate of student dropout from MOOCs is
significantly high [14,83]

The pedagogical of MOOC:s still needs to be
standardized [84].
Authentication when

matters examining

learner who may not the right one [79,85].
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MOOCs are appropriate for self-directed

learning, therefore, student who are not skilled
with self-management would face difficulties in
utilizing MOOC:s [86].

4. MATERIALS AND METHODS

The most popular paradigms used for
investigating human behaviour towards their use of
technology are positivist paradigm, interpretivist
paradigm and critical paradigm [87]. Moreover,
there are three most popular research approaches that
have been utilized by researchers in studying human
behaviour toward the use of technologies, which
arequantitative  research approach, qualitative
research approach and mixed method when
researchers need to apply both quantitative C
exploratory study that applies quantitative approach
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to collect descriptive information from the
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Figure 1.Description of the research method.

4.1. Instruments

The design of the questionnaire went through
four stages. First, a review of literature was
conducted to identify instruments applied in similar
previous quantitative studies that are attempted to
study the awareness and the utilization of ICT on
learning procedure such as [88-93]. Second, after
designing the questionnaire, content validation of the
questionnaire was provided by three experts in
Information Systems. Third, the distribution of the
questionnaire attempted by the researchers after
having a permeation from Umm Alqura University
and Taif University. Fourth, the analysing of the data
conducted to provide meaningful result.

The questionnaire contains eight questions. The
first question aimed to inspect whether the students
are in need to have additional programming learning
courses or not. The second question was added to
examine the awareness of CS students toward the
available MOOCs provided for PLL. The third
question was provided to see if students accept
MOOCs as additional element on PLL procedure.
The fourth question provided to know the
willingness of students towards the use of MOOCs
on PLL outside educational institutions. The fifth
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question was given to illustrate the familiarity of
students with the most known Arabic and English
MOOC:s platforms. The sixth and seventh questions
show the frequent use of Arabic and English MOOCs
on PLL. Finally, the eighth question was put to
clarify the real beneficial utilization of MOOCs on
PLL.

4.2. Sampling method

One of the most important steps in the
research is selecting the participants or in other
words sampling. This process has been defined as
“the process of selecting a few from the many in
order to carry out empirical research” [94] There are
two main types of sampling, which are probability
sampling and purposive sampling. Since this

research mainly uses quantitative techniques,

probability sampling is the best method. Pickard in
[94]points out that quantitative research usually uses
the probability sampling technique.

4.3. Data collection

The data collection attempted during July 2019.
170 questionnaires were disrupted. 90 questionnaires
were allowed to be distributed at Umm Alqura
University while 80 were allowed by Taif
University. The number allowed based on the
available students during the period of summer term.
However, 68were received from Umm Alqura
University and 64 from Taif University. The targeted
students were from department of Computer
Science, Information Technology, Information
System, Information Science and Software
Engineering that are belong to the faculty of
Computing. It was insured that all participated
students have been enrolled in programming
language courses.

4.4. Data Analysis

The researchers provided questionnaire as
hardcopies to faculty of computing in each university
then collected them later. After that they analyse
data, calculate results and draw graphs. As it is
mentioned, the questionnaire includes eight
questions, thus each question has its own result,
graph and discussion.

4.5. Procedures

The study went through a number of processes as
following:

1. The topic of the study was selected.
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A number of materials were reviewed to identify
the current situation.

The main objective of the research was defined
and clarified.

4. The limitations were exhibited.

5. A review of the methodologies designed in
previous research was conducted to allocate the
convenient design of the research and the
research approach.

To design the questionnaire, a literature review
was done on the current studies that attempted to
enhance the learners’ utilization of MOOC:s.

7. The data analysis was done.

Bar charts were provided to illustrate the result
of the study.

Finally, a discussion of the finding was provided
at the last section with the conclusion.

5. RESULTS

Awareness about
MOOPC

Need additional PLL
courses

0% 20% 40% 60% 80% 100%

HYES mNO

Figure 2.Percentage of the students’ need for
more PLL courses and their awareness about
MOOCs on PLL.

As it can be seen from figure 2 above, the
percentage of students who believe that there is a
need for more PLL courses is 98%. Almost all
students believe that they need additional sessions
and courses to enhance their PLL. It is clear indicator
that the courses which are provided by universities
are not sufficient and satisfied by learners. This
result supports what it have been mentioned by
researchers in Saudi that students need more support
in PLL [5-8]

On the other hand, the graph clarifies the
percentage of students who are aware of
programming learning via MOOCSs. About 60% of
the learners are familiar with MOOCs provided for
programming learning which elucidates the level of
their awareness about MOOCs on PLL. However,
42% of unaware students is not a small number. This
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indicates that a number of students need to be
familiarized with MOOCs.

Utilizing..

0% 50% 100%

m Totally disagree
= Disagree
Agree

Totally agree

Figure 3.Percentage of the students’ opinion
on integrating and utilizing MOOCs on PLL.

It is clear from the above graph the percentage
of the students’ agreement for enhancing PLL via
MOOCs, the majority of students with around 95%
are agreed to adapt and integrate MOOCs in
programming learning procedure. Also, it is shown
that half of those who accept it are totally agreed.
This is a good motivation for the researchers to
continue his investigation.

Moreover, it is clear from the percentage of
students who agree to use MOOCs on PLL that the
willingness of students is acceptable. Interestingly,
56% agreed and 38% were more motivated and
totally agreed. This is an evidence that students are
interested to utilize effective MOOCs to enhance
their level of programming learning even outside the
university. However, the number of those who were
not agreed is not significant at all.

| know
others
| do not RAWAQ
know 2104
any of !
them.
40%
EDRAAK
0,
Miriada 13%
X
Xué:t(/ang Future
arn
0,
0% 2% 9%

Figure 4.Percentage of student’s familiarity
with some popular MOOCSs providers.

The above pie chart shows the percentage of
students” familiarity with some popular MOOCs
providers. it is a clear sign showed the weakness of
students in utilizing MOOCs on PLL. It indicates
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that 40% of the learners do not know about any of the
available MOOC providers. The graph displays that
34% of the participants are familiar with Arabic
MOOCSs which are RAWAQ and EDRAAK [67] and
just 24% are aware of the English MOOCs platform
which are edX, Coursera, Miriada, FutureLearn and
Udacity [51] with 6%, 6%, 1%, 2% and 9%
respectively.

Usage frequency of ..

0% 20% 40% 60% 80% 100%

m | do not use them
M | use them 1-2 hours per week
I use them 2-4 hours per week

| use them 4-6 hours per week

Figure 5.Percentage of student’s usage
frequency of Arabic and English MOOCs on
PLL.

Figure 5presents the percentage of the students’
usage frequency of Arabic and English MOOCs on
PLL per week. As it is shown, about three quarters of
the students do not utilize MOOCs on PLL at all. On
the other hand, the number of students utilized
MOOCs on PLL from 1-2 hours per week 19%
which is not a satisfied number. In addition, handful
of the learners used programming MOOCs more
than 2 hours per week. This result clarify how far are
Saudi students from utilizing MOOCs on PLL.

On the side of English MOOC:s, it is shown that
the number of users who perform 1-2 hours weekly
reached 23% and those who utilize programming
MOOCSs more than 2 hours per week do not exceed
5%. However, 72% of learners do not use
programming MOOCs at all, this gives an indicator
that there is a real need to initiate an investigation to
identify the influences.

More than 6 times |

4-6 times |

2-4 times |

1-2 times -
e

0 20 40 60 80 100

Figure 6. Percentage of students who already
attended PLL courses via MOOCs.
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As it can be seen, Figure 6 displays the
percentage of the students who already attended PLL
courses via MOOCs. Sadly, 77% of the participants
have not enrolled and attended one programming
language course. This is a strong indicator that CS
students at Saudi university do not accept the current
programming MOOC:s. In addition, the graph shows
that there are just about 18% of the learners attended
1-2 courses. And just 4% of them completed more
than 2 courses. This clarify that the students’
acceptance is questionable.

6. DISCUSSION AND CONCLUSION

It is agreed that massive open online
programming courses are effective mean in PLL and
very good supporter for education of sustainable
development. Therefore, MOOC technology is one
of the best assistances that could be provided to CS
students to enhance PLL at Saudi universities.
However, this quantitative study shows notable
results that will be discussed in the following section.

The survey shows as in figure 2 that 98% of the
students need additional courses to enhance PLL
which is supporting what has been mentioned by
previous studies conducted in Saudi Arabia. Studies
conducted at King Saud Universities, King
Abdelaziz Universities, Tabuk University and also
several investigations at different universities in
Saudi Arabia state that students struggle with PLL
and need more support [5-9].

However, although figure 2 points out that
more effort required to develop MOOCs at Saudi
universities and students should be educated and
guided to be familiar with MOOCs [14,48].

Figure 3 also present significant result that
clarifies the willingness of student to engage
MOOC:s in PLL procedure at universities. This is a
good result which clears that students are eager to
enhance the situation of PLL. This supports several
previous investigations found that utilizing MOOCs
in PLL is effective and preferable among a number
of learners [41,45].

On the other hand, as it is proven in figure 4
supports what it is given in figure 2 previously. Also,
it indicates that students at Saudi Universities need to
be introduced to the available MOOCs as already
recommended in [14].

Figure 5 supports the previous investigations
which highlighted that many students do not
continue using MOOCs [14,95].

Figure 6 is a clear evidence that there is a need
to understand the students’ acceptance of utilizing
MOOQOCs. This is not happened just in programming
courses, the prior investigations show that the
number of students who registered in MOOCs and
did dropout have been quite high [14,48,83,96-98].
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It is declared that in edX just 5% of learners
completed courses [97,98]. According to Feng et
al.[83], after calculating the rate of students
registered and attended in 1,000 courses on
XuetangX, they found that just 4.5% of learners
attended the courses [83].

As any information communication
technology, the students’ acceptance of MOOCs
need to be investigated [14,99]. Consequently,
researchers point out to the importance of
investigating the factors that influence the behaviour
of students towards the use of MOOCs. According to
Hakami[48], there are a number of studies that
investigate the students’ acceptance of utilizing
different kind of ICT in learning procedure, but still
there is a need to investigate the students’ acceptance
of MOOCs. A number of researches highlight that
investigating the behaviour of students towards the
use of MOOCs will explains the students’
motivation, engagement [72,73] and
satisfaction[14,95]. It is emphasized that knowing
the factors that influence the behaviour of learners
towards their use of technology is an essential part of
the development. Many studied mentioned that the
motivation of students in utilizing ICTs affect their
behaviour to accept them [48,60], therefore MOOC
designers should be aware of students’ motivations
to provide suitable learning platforms. It is
emphasized that the behaviour of students and the
contents of courses are main influences affecting
learner’s  engagement in  MOOCs [48,75].
Furthermore, Greene, Oswald, and Pomerantz[100]
point out that MOOCs is not similar to other ICT
educational tools. They emphasize that MOOCs
have special features that need to be examine such as
scalability, openness and diversity of participants.
Moreover, providing MOOCs is not an easy
affordable project. It is worthy to know that one
massive open online course would cost 20000
-250000 USD [101,102]. According to Mutawa[15],
designing a high quality massive open online courses
platform that provides several kind of professional
courses could costs millions of American dollars.
This is one of the main reasons that encourage
developers and decision makers to comprehend the
learners acceptance of MOOCs [47,48].

Indeed, investigating the acceptance of PLL
courses provided via MOOCs and other online
learning resources is a requirement that have been
asked by scholars. Korkmaz [103] stress that
developing methods to solve matters affected
learning of programming languages is depending on
measuring factors that influence the behaviour of
learners. they claim that there is a need to measure
student behaviour and performance in programming
language learning by finding a tested, reliable and
valid scale that could be accepted in general. Li and
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Tsai[104] point out that the performance and
behaviour of students in learning programming
languages via online learning tools is affected by
their motivations, purposes of learning and
preferences. Ozyurt[105] highlights that finding the
relation between factors that affect the behaviour of
ICT user in programming learning is a significant
step. Also, they point out that researches in online
programming languages learning are limited in terms
of studying factors that affect students’ behaviour.
According to Ozyurt[105], yet, it is so difficult to
find researches studied the behaviour of learners who
study programming languages via Online tools.
Clearly, Yagci[106] claims that understanding
students” willingness by studying their inspiration,
behaviour, thinking and the feature of programming
courses is a significant step to design an appropriate
programming learning tool.

As it has been stated, this piece of research aims
to investigate whether the CS students at Saudi
universities are willing to enhance PLL via MOOCs
or not.After applying a quantitative research method,
it is found that CS students are in need for more
courses and sessions to enhance PLL. Also, it is
proven that most CS students eager to implement
MOOC:s in PLL in educational procedure and during
self-learning. Furthermore, the study declares that
the utilization of MOOCs on PLL at Saudi
Universities is seriously weak and need to be
improved. PLL via MOOCS is recognized as one of
the modern learning and teaching method that could
be acceptable amongst CS . However, the students’
behavior toward the utilization of MOOCs is not
understood at Saudi Arabia universities.For future
research, the researchers intend to investigate the
influences that affect the students’ utilization of
MOOCs on PLL to propose an information system
model that would demonstrates the needed
requirements of successful massive open online
programming courses.
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University name: Department:

This is a questionnaire provided by a PhD
student from (UTM) UniversitiTeknologi Malaysia,
undertaking a preliminary study to investigate the
students’ awareness and usage of (PMOQC)
Programming Massive Open Online Courses in
Saudi Arabia.

The MOOCs or Massive Open Online
Courses are free courses that is provided in different
fields. They are presented via online platforms that
enable everyone anywhere to join and attend. They
allow learners to communicate with each other and
also with the instructor to enhance the chances of
knowledge sharing. The results of the questionnaire
will be treated confidently and used for research

purposes.

Please answer the following questions:

e e e A A o A

RAWAQ

EDRAAK

edX

Coursera

Udacity

FutureLearn

XuetangX

Miriada X

I do not know any of them.
I know others

What is your usage frequency of the Arabic massive

open online programming courses Ex: RAWAQ?

OO O O ©

(0}

I do not use them

I use them 1-2 hours per week

I use them 2-4 hours per week

I use them 4-6 hours per week

I use them more than 6 hours per week

What is your usage frequency of the English massive

open online programming courses Ex: edX,

Coursera?

Do you believe that there is a need for additional
programming languages courses and sessions?

o0 Yes
o No

OO O O O

I do not use them

I use them 1-2 hours per week

I use them 2-4 hours per week

I use them 4-6 hours per week

I use them more than 6 hours per week

Do you know about massive open online
programming courses?

How many times have you attended massive open

online programming course completely?

0 Yes
o No

Do you agree to enhance programming learning via
massive open online programming courses?

0 Totally disagree
o Disagree

0 Agree

0 Totally agree

(0}

O O O O

I have not done any before.
1-2 times

2-4 times

4-6 times

More than 6 times

Do you agree to use massive open online
programming courses?

0 Totally disagree
o Disagree

0 Agree

0 Totally agree

Which of the following massive open online courses
platform do you know:
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