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Abstract: Flipped learning is an effective pedagogical model that has recently gained momentum among educators and educational researchers 
worldwide. The main goal of the current research was to assess if using a developed smart tool or mobile app will help with increasing learners’ 
motivation in order to accomplish the intended learning outcomes of a course in ―Web programming‖ within a flipped learning environment. In addition, 
the study sought to measure students’ attitudes towards employing the developed app in supporting learning. Under the flipped model, students enrolled 
in the ―Web programming‖ course were divided into two groups and examined: (1) an experimental group which learned using the developed mobile app, 
and (2) a control group, learned through the classical flipped model. Post-administration scores of a motivation scale and skills test were used to 
compare between the two research groups. Besides, interviews were applied to the experimental group so as to reach deeper understanding of students’ 
attitudes towards using the app in supporting their learning. Statistical treatment of the motivation scale scores revealed significant differences in favour 
of the experimental group. But no significance was found out in raising web programming skills between the groups. Moreover, interviews’ analysis 
showed that learners highly favoured using the developed app. Finally, pedagogical and methodological implications were introduced. 
 
Index Terms: flipped learning, motivation, Web programming, mobile application.   

——————————      —————————— 

 

1. INTRODUCTION 
The flipped learning model is viewed as an approach that 
assists in managing structure and time since it turns students 
into active learners, not mere receptors of knowledge. In this 
sense, it is perceived more as an application of a learner-
centered instructional model, and less as a direct model of 
instruction that is based mainly on a constructivist learning 
theory, where knowledge is socially and collaboratively 
constructed [1]. Thus, practices associated with collaborative 
interaction, problem and inquiry-based learning occur in that 
new learning context [2], [ 4]. Therefore, flipped learning may 
be simply viewed as a pedagogical approach in which 
teachers invert conventional activities associated with lectures 
versus home assignments [5, 6]. According to this approach, 
learners are provided with lecture content (in the form of 
videos) to be watched at home and dealt with in advance 
before attending class. Then, the time allocated for lectures is 
employed in working on in-class activities designed to allow 
learners to practice what they have already managed and 
learned at home [4]. In this context, [7] found that the 
advantages of the flipped learning model lie mainly in the time 
spent while employing and dealing with active-learning 
strategies, rather than just acquiring or learning conceptual 
knowledge. That way, students are likely to accomplish higher 
levels of thinking and improve problem-solving and skills 
modeling. Although flipped learning has many advantages, 
there exist some drawbacks and challenges. For example, it is 
claimed by some researchers that learners’  motivation to 
learn can passively influence their academic achievement in 
constructivist learning settings  [8], [9]. Undoubtedly, this may 
apply to the constructivist flipped learning model. Moreover, 
[10] claims that one a challenge connected with flipped 

learning is learners’ motivational level and the resistance 
expressed by students to get really engaged in learning, in 
which case some students are not well-prepared to attend any 
lectures. This resistance – as Greener [10] argues – is likely to 
force the classroom teacher to handle two different groups, 
some of whom might be unenthusiastic to take part actively in 
classroom activities. However, the teacher might consider and 
use some practical strategies in order to increase and 
maximize the learners’ motivation level in the process of doing 
pre-class work. A proper practice that might lead to motivation 
improvement is increasing pre-class activities, while including 
formative testing or quizzes [11]. Currently, with the 
emergence of web 3.0 and web 4.0 technologies, facilities and 
applications, delivering any instructional content before the 
lecture has become much easier and more effective than 
before. For example, employing the Internet of Things and 
using metadata cloud computing as well as many smart 
applications have been very effective web-based tools in the 
flipped learning contexts [3], [12]. These tools have recently 
increased both the quality and effectiveness of the produced 
or created materials as well as the delivery method. New 
technologies (e.g. smart phones and their applications) can 
significantly support learners in order to achieve the intended 
learning goals, objectives and outcomes [11], [13]. The power 
of these technologies does not lie only in becoming part and 
parcel of learners’ daily lives, but also lies in its potential 
capacity of running both modes (i.e. synchronous and 
asynchronous) of online communication[14], along with the 
stimulated, animated and interactive multimodal capabilities it 
can afford. Such technology type fits quite well in our flipped 
learning model, in which learners bear more responsibility for 
uncovering, digesting, internalizing and learning new materials 
– both individually (self-learning) and in groups (collaborative 
learning) - prior to formal classroom face-to-face sessions. 
Using smart-phone capabilities in that specific component of 
the flipped learning process should definitely raise learners’ 
engagement and encourage them to delve deeper into new 
materials so as to explore them,  and subsequently get ready 
very well just far ahead of the lecture time when they are 
required to attend many discussions, deliberations, and 
activities [15]. Thus, teachers are strongly advised to use such 
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mobile applications while offering continuous support to 
learners during the learning process, and compose and deliver 
short messages, which might develop plausible study habits 
when they study independently outside the classroom. Strictly 
speaking, the flipped learning model has proved to be a 
prosperous and effective method of instruction and content 
delivery, which may turn students into active participants in 
formal classroom activities. However, still there are so many 
students who are not able to benefit under that approach. 
They might feel that they are not well-prepared just before the 
lecture. This problem can be attributed to many reasons, such 
as: (1) the learning allocated time and duration; (2) the quality 
of videos and/or materials provided to learners in out-of-class 
activities; (3) the extent to which students should be 
responsible for exploring, discovering and investigating new 
instructional materials on their own employing the counter 
didactic approach they have been using for so many years. In 
addition, this problem will be very clear and evident when we 
try to teach any Web programming course. 
 

2 LITERATURE REVIEW 
 
2.1 Mobile application and the motivational factors: 
Motivation is the internal state that activates, directs and 
maintains human behavior [16]. Therefore, it is necessary for 
educational institutions to understand that their role is not only 
to provide quality education, but also to enhance the 
motivational factors for students to their participation in 
education [17]. Thus, students' motivational needs must be 
known in order to enhance and support the learning process. 
Motivation among students is the basis for the educational 
process [18]. In this regard, [16] stated that one of the 
important factors to increase motivation among students is to 
emphasize personal support in providing guidance through the 
individual interaction between the teacher and the student. On 
the other hand, lack of motivation is one of the important 
factors that contribute to dropout and weaken participation in 
learning [4]. Therefore [17] strongly emphasizes that one of 
the motivational factors, that teachers must provide for their 
students is to communicate and interact with them directly to 
guide and facilitate the learning process. Interaction and 
synchronous e-discussions among students play a pivotal role 
in the learning process, especially with those learners who feel 
shy in face-to-face discussions. They provide them with an 
encouraging environment to express their opinions and ideas 
which, in turn, helps to activate the learning process and raise 
students' motivation. The feedback provided during 
discussions represents the information directed to the learner, 
in order to modify thinking or behavior, with the aim of 
improving the level of learning [19]. Hence, feedback is 
considered one of the most important tools that support 
student learning, as it has the ability to improve knowledge 
and skills acquisition [20]. In addition, feedback must be 
provided in a timely and immediate way. One of the factors 
that lead to poor feedback is the delay in providing it to 
learners. Consequently, feedback must be immediate and 
linked to what is expected from the learner [21]. From the 
aforementioned, it may be deduced that the availability of the 
motivational factors within the learning environment is 
important. Otherwise, the motivational factors constitute the 
main and important aspects of the learning process. Whereas 
if we look at the reality of flipped learning, we find that it may 
miss many of the previous motivational factors, especially if 

there is no interaction and participation between the teacher 
and students. 
 
Hence, the motivational factors that will be relied upon in 
the design of the mobile application can be summarized 
as follows: 

 Providing direct feedback to each learner via the developed 
mobile app. 

 Providing synchronous and asynchronous discussion 
environment for students under the supervision of teachers 
via the developed mobile app. 

 
In fact, the use of educational applications through mobile 
devices will add great value to the learning process, especially 
with regard to when and where learning occurs. Therefore, the 
curricula and teaching methods must be adapted to allow 
flexibility in time and place of learning [22]. Moreover, via 
smart-phone applications, teachers may be able to create and 
sustain online learning communities, which would improve 
students’ learning motivating them to master and foster core 
instructional content, whether individually or in groups. This 
can be attributed to the affordances and facilities enabled by 
online communities, which offer the potential to provide flexible 
location, clear purpose, certain roles performed by members, 
and both online and offline learning events [23]. In this regard, 
[10] adds that the power of such communities lies in facilitating 
interactive support for learners, and providing - out of class 
time - some opportunities for developing communication 
and/or collaboration between both peers and teachers.  In the 
same context, [24] states that with these characteristics, 
flipped learning would be strengthened when mediated and 
facilitated by technology, and thus students’ learning would be 
convenient and accessible once mobile devices are used. In 
his findings,  [24] concludes that establishing online 
communities under the umbrella of the flipped learning model 
displayed positive and encouraging results on learners’ 
engagement due to the fact that learners felt concerned, 
involved and responsible to each other’s learning, and thus 
stayed linked and connected outside the class time. Many 
studies have shown the success of mobile technology in 
supporting and enhancing students' learning while increasing 
their motivation [22], some of these can be summarized as 
follows: In [15] developed a mobile application to teach 
creating 3D images, through virtual reality (VR). The main 
objective was to increase the motivation of students to learn 
images design skills. The course was taught through a flipped 
classroom, where the mobile application provided video clips 
that can be toured through to learn the skill of creating pictures 
and movement. The students were divided into two groups, 
the first taught through traditional flipped classroom and the 
other experimental group taught via the mobile application. 
The results showed that the educational application based on 
the mobile provided a solution to many of the problems that 
the traditional flipped learning suffers from, as it provides an 
educational platform available everywhere and at any time 
while providing support and feedback to students during their 
learning. [25] aimed to investigate the impact of integrating the 
use of smart mobile devices with flipped learning on the 
performance of undergraduates, as the study focused on the 
lowest levels in the Bloom taxonomy, remembering, 
understanding and applying. The study also focused on 
collecting students' opinions on the educational environment 
used. The results revealed a significant impact on the 
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achievement level of the experimental group compared to the 
students of the control group, which were not exposed to the 
independent variable. [26] developed an educational 
application on mobile devices called Vocab Game to verify the 
impact of this application on increasing the motivation of 
students to learn English as a second language. The results 
showed that the application was useful for those students who 
had poor performance at the beginning with a noticeable 
increase in motivation. Also, [27] aimed to investigate the 
impact of the use of mobile applications on the educational 
motivation, social interaction and academic performance of 
nursing students. The findings showed students' satisfaction 
with the use of mobile applications for supplementary courses 
as well as effective participation in class activities, with the 
emergence of a high level of motivation at the level of 
performance. The study of [28], aimed to explore the 
effectiveness of using students-centered online/in-class 
activities to improve learning performance. A classroom model 
called ―SPOC-Flipped‖ through the mobile app is designed to 
improve online learning experience for learners as many 
mobile learning tools have been adopted. The results indicated 
that there is a positive relationship of learners’ online/in-class 
participation with their overall learning performance. Also, m-
learning has increased learners’ in-class engagement. In 
addition, [29] tested the relationships among the intrinsic 
motivation and students’ behavioral intention via a mobile 
application. Although there was no direct impact of the 
independent variable on the dependent variable, the use of the 
mobile application was found to be helpful in the learning 
process and had a positive effect on students. To sum up, in 
order for mobile applications to be used in an effective 
educational manner, it must involve several specifications. 
First, it should provide a solution to problems that are difficult 
to solve in the classroom, such as the issue of interaction and 
participation between the teacher and students. Second, it 
should focus on a specific educational goal. Third, it should 
present content in an attractive and enjoyable way. Fourth, it 
should provide synchronous and asynchronous discussions 
among students. Finally, it should provide immediate feedback 
to each learner individually. Therefore, the present study aims 
to explore and investigate the potential effect of developing 
mobile application based on some motivational factors to be 
employed in external out-of-class activities with the goal of 
creating and sustaining a constructivist-learning environment 
as well as providing continuous support to learners. This 
should raise learners’ engagement along with their learning 
motivation just before attending the formal class activities. In 
flipped learning settings, this is also expected to raise their 
programming skills. Moreover, the study aims to assess 
learners’ opinions on using the developed app for the purpose 
of supporting their own learning.  
 
Therefore, the aim of the current study is to answer the 
following questions: 
1. What is the effect of a flipped learning pedagogical model 

enhanced with a mobile application on students’ 
performance? 

2. What is the effect of a flipped learning pedagogical model 
enhanced with a mobile application on students’ 
motivation? 

3. What are the learners’ opinions on using the developed 
application for the purpose of supporting their learning? 

 

3 METHOD 
 
3.1 Research design and participants 
The participants consisted of 20 male students, whose ages 
ranged between 17 to 19. Those students were enrolled in the 
Computer Department at the College of Science and Arts 
(Qassim University, KSA). They were divided into two groups: 
(1) an experimental group, which studied via the mobile 
application within a flipped learning context; and (2) a control 
group that studied in the traditional context of flipped learning. 
The current study used a quasi-experimental design 
methodology. The design comprised the following variables 
(Figure 1): The independent variable :( FL enhanced with 
mobile app). The dependent variables :( students’ 
performance, students’ motivation to learn, and students’ 
attitudes towards using the mobile app). 
 

 
Figure (1) shown the study design 

 
3.2 Instrument 

 
Motivation scale:  
The motivation scale towards using the mobile app within a 
flipped learning pedagogical model was applied to the 
students (Appendix 1). The motivation scale consisted of (15) 
phrases. It was applied as a pre-post scale for both research 
groups: experimental and control. The researchers developed 
the students’ motivation scale based on a motivation scale. All 
constructs were measured on (5 points) from (1 = strongly 
disagree, 2= disagree, 3= neutral, 4= agree, 5=strongly 
agree). The content validity of the motivation scale was 
conducted by the study, which included three faculty members 
from education department and three graduate students. 
Those members modified some items to help obtaining 
accurate scores. Using Cronbach's alpha equation by SPSS 
statistical analysis software, the reliability coefficient was 
calculated, it was obtained by two groups of students (n=20). 
The Cronbach's alpha coefficient was (0.841). 
 
Web programming skills test: 
The authors developed a web programming skills test consists 
of (15) items and including the main programming skills. 
 
Interview: 
The researchers administered semi-structured interviews on 
all research (experimental) group students (n=10) after the end 
of the treatment. The interview questions were divided into 
four sections: follow up - Support - Collaboration - Motivation 
to learn - as shown in the results section. 
Mobile app: 
To accomplish the research goals, the authors developed an 
application - based on the Android operating system - in such 
a way that keeps learners always linked and connected to 
learning. This smart app is meant to be employed in backing 
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and supporting learners while working at home in checking 
and assessing learning materials in order to be ready to take 
part in lecture activities. In addition, this app is utilized as a 
platform that facilitates instant support, peer interaction, 
cooperative activities and instructor-student communication. It 
also enables easy access to videos as well as other learning 
materials (see Figure 2).  
 

 
 
 

Figure (2) shown the mobile app 
 
Context and procedures: 
In the first week, pre-study tools were applied to the control 
and experimental groups, which included the ―web 
programming skills‖ test and the motivation scale. They were 
also applied as a pre-post scale for both research groups. In 
the second-third week, the educational unit for the ―web 
programming skills‖ course was taught to the control group, 
using the traditional flipped learning, by providing videos on 
the closed Facebook page for the students, and after urging 
students to watch the video outside the lecture time, the 
content is then discussed during the lecture. On the other 
hand, the mobile application was available to the experimental 
group, which contains a link to view the videos of the lessons, 
and are available to watch at any time, and specific times were 
set to discuss the lessons, as well as the asynchronous 
discussion that is also available between students under the 
supervision of the professor. Besides, the students were urged 
to interact, discuss, and ask questions directly to the 

professor. In the fourth week, post-tools were applied, which 
included the ―web programming skills‖ test and motivation 
scale, as well as Semi-structured interviews, which were 
administered with students of the experimental group to 
discuss their experience with the application and their views 
regarding the tool used. Figure (3) illustrates the procedures 
followed during practical application. 

 

 
Figure 3. Shown the study methodology 

 

4 RESULTS AND DISCUSSION 
Using (SPSS) software, the authors adopted a descriptive 
statistical analysis to answer the study questions. Accordingly, 
the first question, which sought whether there is an effect of 
the flipped learning pedagogical model enhanced with a 
mobile application on students’ performance. To examine 
whether there are any differences between the pre and post-
test for research group, the Wilcoxon Signed Ranks Test with 
alpha set at (0.05) was applied. In addition, to compare 
between both groups in the post-test, the Mann-Whitney 
Ranks Test was used. 

 
TABLE (1) COMPARISON BETWEEN PRE AND POST-TEST IN MEAN 

RANKS FOR WEB PROGRAMMING SKILLS IN THE CONTROL GROUP, 
USING THE WILCOXON RANKS TEST 

web programming  N 
Mean 
Rank 

Sum of 
Ranks 

Z Sig 

Negative Ranks 0 0 0  
2.812 

 
0.005 Positive Ranks 10 5.50 55.00 

 
As shown in the table (1), there are significant differences 
between mean ranks in the web programming skills for the 
sake of the post-test, where Z value was (2.812) with 
significance level at (.005). This result refers to the 
improvement in the web programming skills for students of the 
control group. 
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TABLE (2) THE DIFFERENCE BETWEEN PRE AND POST-TEST IN MEAN 

RANKS FOR WEB PROGRAMMING SKILLS IN THE EXPERIMENTAL 

GROUP, USING THE WILCOXON RANKS TEST 
web programming  N Mean 

Rank 
Sum of 
Ranks 

Z Sig 

Negative Ranks 0 0 0  
2.809 

 
0.005 Positive Ranks 10 5.50 55.00 

 
According to table 2, there are significant differences between 
mean ranks in the web programming skills for the sake of the 
post-test, where Z value was (2.809) with significance level at 
(.005). This result also refers to the improvement in the web 
programming skills for students of the experimental group after 
exposure to the mobile app. 

 
TABLE (3) THE RESULT OF MANN-WHITNEY RANKS TEST 

MEASURING THE MEAN RANKS IN THE WEB PROGRAMMING SKILLS 

BETWEEN THE POST-TESTS OF THE TWO GROUPS 
G N Mean 

Rank 
Sum of 
Ranks 

U W Z Sig 

C G 10 9.10 91.00 36.0 91.0 1.062 0.315 

EG 10 11.90 119.00 

 
The result in table 3 shows no significant difference in web 
programming skills between the post-tests of both research 
groups, where U (10) = 36.000, Z= 1.062, p>.05, r=0.315. 
Consequently, there was no priority of significance for a type 
more than the other in developing web programming skills for 
the students. According to the previous results, the effect of 
using the flipped learning pedagogical model was apparent on 
raising students’ performance in web programming skills. This 
specific result is consistent with many previous studies that 
confirmed the feasibility and impact of using the flipped 
learning strategy in the learning process such as [23], [24], 
[27]. In contrast, there was no significant differences in web 
programming skills between both research groups in the pre-
post test, where p = 0.315, a value that is greater than 0.005. 
However, the experimental group mean rank was 11.90, a 
value that is quite higher than that of the control group, which 
is 9.10. The reason for this may be attributed to the small 
sample size. Thus, its’ statistical impact is weak and not 
significant. To answer the second question, if there was an 
effect of the flipped learning pedagogical model enhanced with 
a mobile application on students’ motivation, the Wilcoxon 
Signed Ranks Test with alpha set at (0.05) was applied to 
investigate whether there are preliminary differences between 
the pre and post-test for each single group. In addition, to 
compare between the two research groups in the post-test, the 
Mann-Whitney Ranks Test was used.  

 
TABLE (4) THE DIFFERENCES BETWEEN PRE AND POST-TEST IN 

MEAN RANKS FOR THE MOTIVATION SCALE IN THE CONTROL GROUP, 
USING THE WILCOXON RANKS TEST 

Motivation N Mean Rank 
Sum of 
Ranks 

Z Sig 

Negative Ranks 0 0 0  
2.810 

 
.005 Positive Ranks 10 5.50 55.00 

 
As shown in table (4), there are significant differences 
between mean ranks in the motivation using the flipped 
learning pedagogical model for the sake of the post-test, 
where Z value was (2.810) with significance level at (.005). 

The result indicates a noticeable improvement in students' 
motivation towards learning using the flipped learning model. 

 
TABLE (5) THE DIFFERENCE BETWEEN PRE AND POST-TEST IN MEAN 

RANKS FOR THE MOTIVATION IN THE EXPERIMENTAL GROUP, USING 

THE WILCOXON RANKS TEST 

Motivation N 
Mean 
Rank 

Sum of 
Ranks 

Z Sig 

Negative Ranks 0 0 0  
2.807 

 
.005 Positive Ranks 10 5.50 55.00 

 
According to table 5, there are significant differences between 
mean ranks in the motivation scale towards using the mobile 
app within a flipped learning pedagogical model for the sake of 
the post-test, where Z value was (2.807) with significance level 
at (.005). This result also refers to the improvement in the web 
programming skills for students of the experimental group after 
exposure to the mobile app. 

 
TABLE (6) THE RESULT USING MANN-WHITNEY RANKS TEST TO 

MEASURE THE MEAN RANKS IN THE MOTIVATION BETWEEN THE POST-
TESTS OF THE TWO GROUPS. 

G N Mean 
Rank 

Sum of 
Ranks 

U W Z Sig 

C G 10 5.50 55.00 .000 55.000 3.794 .000 

E G 10 15.50 155.00 

 
The result of table 6 showed that there is a significant 
difference in motivation between the post-tests of both 
experimental and control groups for the sake of the 
experimental group, where U (10) =.000, Z= 3.794, p>.05, 
r=.000. Consequently, the positive effect of using the 
interactive mobile app with the experimental group compared 
to the control group was apparent. In view of the previous 
results, the impact of using the flipped learning pedagogical 
model on students’ motivation to learn was clear, particularly 
when supported with mobile. support. Also, following some 
motivational factors via the mobile app to increase learners’ 
motivation and keep them always linked and connected to 
learning, had a significant effect on both; students’ motivation 
and performance. This result is consistent with [14],  [26], [29]. 
To answer the third question, about the students’ opinions on 
employing the developed app in backing and supporting their 
own learning, semi-structured interviews were administered 
towards the end of the treatment. All experimental group 
students (n=10) took part in the interviews. After writing down 
transcriptions and carrying out the coding and nodding 
process, it was evident that participants are highly in favour of 
generally using the app in out-of-class activities. Four themes 
(see Figure 4) emerged from that qualitative analysis as 
follows: 
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Figure (4) shown the themes of Semi-structured interviews 
 
The initial theme that emerged from the qualitative analysis 
was represented in the instant support received by learners 
from their instructor that helped with easing and clarifying 
some difficult issues that emerged while learners were 
studying on their own. Rapid and needed support from the 
teacher in solving small problems facing students, led the 
students to feel more comfortable and progress in 
programming skills. While the second theme that emerged 
was related to the continuous follow-up made by the instructor 
with the students. The encouraging messages and continuous 
communication with individual students raised the students’ 
commitment to learn and watch videos before lectures. They 
felt more responsible to do the required tasks. A third theme 
that emerged from the analysis was about students working 
collaboratively with each other. Most participants thought that 
working with their peers was so beneficial and useful to them, 
and that it was helpful to have the tutor online with them to 
discuss difficult points and facilitate understanding of some 
confusing issues in the leaning materials. Most of them 
referred to it as the power of ―working together‖ especially in 
understanding the logic of programming. The last theme that 
emerged concerns learners’ motivation to learn, where most 
participants felt motivated to carry on with the required tasks 
and review the relevant materials. This allowed them to get 
ready to take part in lecture activities.  
 

5 CONCLUSION 
The present study investigated the effect of a flipped learning 
pedagogical model enhanced with a mobile application based 
on some motivational factors on students’ performance and 
motivation. This model can be used in external out-of-class 
activities so as to create and sustain a constructivist-learning 
environment where students are provided with continuous and 
due support. Besides, the study assesses students’ opinions 
on using the developed smart app in supporting their learning. 
Our findings revealed that employing the flipped model, 

pedagogical model, in general, did really increase students’ 
motivation to learn, particularly when smart mobile app support 
is provided, rather than just tutor’s preparation and sharing of 
videos to be dealt with by students out of class. In addition, it 
was quite evident that utilizing the developed smart app as a 
platform for providing learning materials – both online and 
offline - and for supporting students’ learning has raised and 
increased their engagement. It was clear that the method itself 
could help students to be linked and stay connected, take 
personal responsibility to undertake and complete tasks, and 
be self-confident while doing in-class activities. Establishing 
such learning community and keeping students informed that 
there is instant support which is available at any time did help 
with increasing their motivation, especially for beginners at the 
early stages. Thus, the potential power of that experiment lies 
in its mobility and using smart apps that are familiar to 
students (e.g. Facebook and YouTube). Moreover, following 
some motivational strategies in order to increase students’ 
motivation and keep them always linked with each other and 
connected to learning had a great effect on doing more 
progress in that module, which in turn did help with meeting 
the intended learning goals, objectives and outcomes. 

 
6 RECOMMENDATIONS 
In order to increase learners’ engagement and enrich their 
knowledge, it is highly recommended that students should 
always have the ability to access communities – both online 
and offline (face-to-face), as this will surely provide them with 
the needed guidance, instant and continuous support, and 
opportunity for collaborative/social work. Also, it is 
recommended that selecting a bigger sample in future 
research studies to assess the increase in knowledge 
associated with programming skills will be significantly useful. 
Finally, using a mixed-method approach as a main research 
methodology is highly recommended so as to gain deeper and 
more thorough understanding of the target phenomenon. 
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