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Abstract

Through the use of problem-based learning and blended learning, the purpose of this study is to improve students' pro-
gramming abilities. For the quantitative portion of the investigation, a pre-test and post-test quasi-experimental design with a
control group were used. One hundred college students participated in each of the study groups. Blended learning is a tech-
nique that blends traditional classroom instruction with the syntax of problem-based learning as well as internet learning.
This approach was used in the experimental group. Teams platform was used during the live online class sessions. The
standard lecture approaches were used as usual in the group that did not receive any intervention. The Learning Achieve-
ment Test was used here as a device for the collecting of data. According to the data, there was an impact therapy on the
accomplishments of the students. This technique not only organizes but also frees up time in the classroom.

Keywords: blended learning; platforms; online learning tool;

Introduction

In 2021, programming will be one of the top 10 occupations that employers are seeking to fill. In addition to this, it is antici-
pated that there will be a scarcity of software developers around the world [1]. A skills gap exists when there is a disparity
between what an employer expects of an employee and what the person provides or performs. Their lack of programming
abilities shows the fact that many Egyptian employees are unable to satisfy expectations. Due to a lack of education and
training on the part of the workforce, this significant gap emerged.

For college students to successfully finish their assigned coursework, they need to have a fundamental understanding of
programming. Students commonly have difficulty while attempting to master skills related to programming. When asked to
complete increasingly tricky activities, the students had trouble doing so. This challenge becomes much more obvious when
the learning process in the computer lab is carried out by an incompetent instructor, which results in a scenario in which the
learner is forced to repeat the explanation and the actions continually. Last but not least, the teacher does not have sufficient
time to provide all of the available educational resources. These conditions also had a role in producing undesirable results
for the learning process. The difficulty of learning even the most fundamental concepts of computer programming is anoth-
er factor that contributes to the high dropout rate in computer science classes.

Consequently, it is now more important than ever to improve students' programming abilities [2]. The student has to undet-
stand the topic since this will result in additional ideas, which will make it simpler to find solutions to problems. To start
learning how to program, one must first get familiar with the foundations of programming. Learners have a responsibility to
realize that to interact with computers, and they must first acquire a language that can be understood by computers [3]. Re-
searchers must create techniques to solve this difficulty in order to learn computer programming [4]. There is still a scarcity
of programmers even though a variety of approaches are being employed on all levels to encourage students to pursue ca-
reers in the industry. In addition, challenging circumstances, such as unexpected events and critical situations, make it incred-
ibly challenging to teach and learn. When things are as bad as they are right now, there is often a trend away from in-person
interactions toward online and mixed delivery methods. Programming is the field that is most badly affected, despite the fact
that other fields are being impacted. A wide range of instructional strategies and approaches are used in the process of in-
structing students in programming. Live coding is a kind of instruction in which teachers write code in front of students,
guiding them through the process of comprehending the code while also responding to any questions the students may have
at the moment. This method reduces the mental strain that the pupils are under, which enables them to concentrate more
clearly on the other novel ideas [5].
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1.1 Integrating problem-based learning into blended learning review

In order to solve this problem, scholars studying computer programming need to design certain solutions [6]. Even though
many different tactics are being utilized on all levels to encourage students to pursue careers in programming, there is still a
scarcity of programmers. Teaching and learning are much more challenging when confronted with trying circumstances|7,8]
such as catastrophes and disasters. In difficult circumstances like these, there is often a trend away from in-person delivery
methods toward online and mixed methods. While all areas of study are being impacted, computer programming is being hit
the worst.

PBL stands for problem-based learning, and it is a methodology that centres student learning on open-ended problems cre-
ated by students themselves and assisted by a lecturer to meet the learning goals of a course [9]. PBL, or problem-based
learning, has been the subject of many studies and is an effective technique for enhancing the learning outcomes of students
enrolled in programming programs [10, 11] [12]. Despite this, the researcher has not been able to ascertain whether blended
learning enhances programming student abilities in Egyptian universities. In addition, there has been a lack of consensus on
the effectiveness of PBL in the context of the educational classtoom. For example, the conclusion reached in [13] stated that
problem-based teaching techniques were less successful than integrated learning in terms of their impact on student accom-
plishment. Additionally, it was recommended that attempts be made to include the principles of project-based learning and
blended learning in the instructional design of the program. However, there have also been reports of good effects brought
about by problem-based learning. (PBL) has been investigated as a possible strategy for use in a Computer Course designed
for Pre-service Teachers. The results of this investigation revealed that the group that participated in (PBL) attained consid-
erably greater levels of accomplishment [14]. E-learning and traditional classroom instruction both helped students improve
their performance; however, blended learning, which integrates the two types of instruction, was shown to be supetior to
either of the individual approaches [15]. The term "blended learning” refers to a teaching approach that mixes conventional
in-class instruction with educational activities that take place online [16]. In many or a few trials [17, 18], and [19], the im-
plementation of blended learning led to improved student learning results [17, 18] and [19].

One advantage of blended learning is that it allows students and instructors to engage in greater conversation via online
forums [20]. Blended learning allows students to access learning materials and engage in online conversations whenever and
from anywhere they want [21]. This allows blended learning to enhance access and improve interaction among students. On
the other side, blended learning makes it possible for students, teachers, and course materials to engage in greater conversa-
tion within the classroom setting. Students who are having problems completing their tasks may get assistance from the
lecturers as they circulate around the classroom. In addition, students participate in online learning via videos and other
specified sources for activities outside the classroom. According to the findings of research by [22], most students who par-
ticipate in blended learning have a favourable opinion toward the blended learning model. According to the research find-
ings by [106], the combination of learning in person and online results in a more engaging lecture format.

Because there is no physical presence of lecturers while students are studying online outside of the classroom, this might
worty students. Students may wonder whether or not they are learning the material properly. In blended learning, students
need to have the motivation to finish their tasks [23]. Therefore, the learning process has to be thoughtfully developed with
the students' motivation in mind. Scheduled activities on the Teams platform have the potential to boost student motivation
via increased engagement and involvement [24]. This is made possible when problem-based learning is included in blended
learning. Before attending the classroom, students may prepare by studying the materials provided in the form of videos,
audio, or other digital files, which can be accessed at any time and from any place outside the classroom. These educational
resources may be made available to students through online delivery. Within the context of the activities, conversations may
be catried out via Teams. For students to participate actively in the in-class activities, the lecturer gives them problems and
assignments to complete.

They were incorporating problem-based learning into blended learning. As a consequence of blended learning [25,26], learn-
ing also incorporates the benefits of active learning in the classroom as a result of (PBL) and active learning outside of the
classroom as a result of Teams. In addition, active learning took place as a direct result of problem-based learning. Students
actively engage in the learning process by taking part in a wide range of activities as part of active learning, a technique for
learning developed in the 26th century. Assignments both in and outside the classroom that forces students to work on or
create something, giving projects that are to be done in groups, or involving students in supporting their peers who are hav-
ing problems learning are all great ways to foster active learning. Meetings in the classroom or debates on platforms may be
opportunities for active learning [27]. Developing active learning in an online learning environment may be accomplished via
the use of a variety of tactics, including the creation of a learning community, the use of an online tool for interaction
(Teams), and the provision of time for response and contribution. Active learning may be encouraged via online learning
since students often take the initiative to seek material on the internet to finish their assignments [28]. And engage in intellec-
tual discourse with other students or teachers over the internet. (PBL) into blended learning may be successful in enhancing
student learning results since it helps reduce cognitive load [23]. [PBL] stands for problem-based learning. Students are
dropping out of computer programming classes because they find the material too challenging, even though the country
needs computer programmers. Students, instructors, and researchers will all benefit from this study because it will provide
light on how to teach challenging topics like computer programming using a hybrid of problem-based learning and tradition-
al classroom instruction.
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1.2 Research questions

This research aimed to investigate the impact of combining problem-based learning, also known as PBL, with blended learn-
ing to improve students' fundamental programming abilities while they are enrolled in programming classes. Students are
exposed to new topics before they enter the classroom via the use of videos, texts, and other resources accessible on the
Teams platform. Additionally, students take a series of short quizzes to gauge their level of understanding of the content. As
a direct consequence of this, in-person courses are used only for the purpose of problem-solving (PBL). This research will
evaluate how incorporating project-based learning (PBL) into blended learning environments might help students improve
their fundamental programming abilities. The current research endeavored to find an answer to the issue that was posed
about the impact that combining PBL and blended learning would have on college students.

The following research topic was investigated over the course of the study:
RQ1. What is the primary impact that was incorporating problem-based learning (PBL) and conventional lecture methods
(TLM) into blended learning has on the improvement of students' fundamental programming skills?

2 Method

In this research, the pre-test and post-test quasi-experimental designs were employed in the quantitative aspect of the inves-
tigation. The study was used in the University Programming Course. Students majoring in computer science are expected to
take introductory classes covering programming principles. This class is available during the first semester of the academic
year.

2.1 Design of the research

Implementing project-based learning (PBL) into blended learning using the Teams Platform to improve students' fundamen-
tal programming abilities consisted of four steps. These stages were carried out in the appropriate order. Figure 1 depicts
these steps in full detail for your viewing pleasure.
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Stage 1: Instructional Design Development and
Learning Management System Set-up
]

¥
. Develop blended learning-based instructional designs that show
strategies for learning and assessment activities to measure the
achievement of learning outcomes,
. At this stage, prepare courses on {Teams). Preparation is done
by making courses, providing course descriptions, and preparing
enrollment methods.
. This stage makes arrangements related to access restriction of
course material. So that students can access materials
sequentially according to the learning plan.

1

¥

Stage 2: Educational Material Development

¥

.This stage develops learning objects in the form of text (slides),
short videos (maximum 5 minutes) for several topics.
. Assessments are categorized in face-to-face and online mode.
. Each learning topic is completed with a self-assessment in the
form of a quiz {eg, multiple-choice or true-false).
. Formative assessment is used to assess the level of student
participation in lectures.
. Summative assessment is carried out by solving computational
problems that are given face-to face or online.

[

¥

Stage 3: In-class/out-of-class Activities

¥

.In-class activities are carried out to provide a general
explanation of the course of the learning. Some of the in-class
activities carried out are group discussions, small group
activities, problem-based learning that consists of five stages
namely 1) student orientation towards problems, 2) organizing
students into learning, 3) guiding students to solve problems, 4)
developing and presenting work, and 5) analysis and evaluation
of problem solving .

. Out-of-class activities are performed using an Teams. Some
learning settings are carried out, such as videos, readings,
quizzes, discussion, homework, reflection, and online modules.

¥

Stage 4: Students Feedback

Fig. 1. Stages of integrating PBL into blended learning.
2.2 Sample/ Participants
One hundred students in their first semester in the computer science degree made up the study's population for the reseatch.
Learning is accomplished by the use of problem-based learning that is included in the Blended Learning platform with the
Teams. Everyone who participated in the study was given prior notice about how the data gathered will be used for research
purposes. The protocol for the investigation is presented in Table 1, which may be found here.

Tablel. The research design is symbolically illustrated

Pre-test Treatment Post-test
O1 PBL into Blended Learning 02
o1 TLM 02

Information:
O1: A diagnostic exam to determine the level of academic achievement before therapy is administered
O2: Post-test to assess the learner's accomplishments after the therapy has been administered

2.3 Instrument(s)

In order to gather data for the research, the instrument that was designed and employed was used. The Programming
Achievement Exam (PAT) is an objective test that consists of multiple-choice questions. It is made up of forty (40) different
objective exam questions with multiple-choice answers. Each question on the exam is followed by a set of answer alterna-
tives labeled A through D. The student is tasked with selecting the appropriate response from among these options. Re-
membering (knowledge), understanding (comprehension and application), and Thinking were the levels of cognitive do-
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mains that were addressed in the test material for the research. The levels of cognitive domains that were included in the test

content (analysis, synthesis, & evaluation).

Table2. Achievement Test Item

Content Cognitive Levels Total
Remembering Understanding | Thinking
conditional commands 4 4 4 12
Loops 3 4 4 11
Variables 2 3 3 8
Functions 3 3 3 9
Total 12 14 14 40

The reliability coefficient was calculated using the Kuder-Richardson formula 21 with a sample group of 40 non-study group
students. PAT's reliability value was calculated to be 0.82.

2.4 Data collection procedures

The investigation was conducted over a period of eight weeks. Before the beginning of training, students in both the exper-
imental group and the control group were given a preliminary test of the PAT. Before commencing the experiment proper,
the pre-primary treatment's objective was to ascertain the level of previous knowledge by the students who were a part of
both the experimental and control groups. The researcher responsible for instructing the students in the control group em-
ployed the time-honored practice of giving lectures, sticking to an instructional plan that had been created in advance within
the scope of the research being conducted. In a nutshell, the instruction in the control group was mostly carried out by the
instructor, and learning was restricted to the actual classroom setting.

The instructional lesson plan that was put into place in the control group was different from the instructional lesson plan
that was put into place in the experimental group with regard to the presentation. In the group that served as the control, the
presentation was identical to the usual, customary activities. The researcher in the control group structured the whole class as
a unit, making notes on the whiteboard regarding concept definitions and asking students researcher-directed questions.
Students then discussed the ideas and provided examples of their own. Most of the time spent instructing the students in the
control group consisted of the researcher asking questions and providing explanations, after which the students in that group
engaged in discussions and received training. In a nutshell, the instruction in the control group was mostly driven by the
interests of the researchers, and learning was restricted to the classroom. Teaching in the classroom was provided to the
control group twice a week for a total of one hour for each session.

The experimental group's seats were positioned in a semicircle so that the researcher could move freely around the room and
all participants could see the blackboard before the PBL into Blended Learning implementation began. Like the placebo
group, the experimental group split their weekly time period into two sessions of 60 minutes each. The PBL process adopted
by the PBL into Blended Learning group consisted of the following five steps[27]: I orienting students toward problems, (ii)
organizing students into learning, (iii) guiding students to solve problems, (iv) developing and presenting work, and (v) ana-
lyzing and evaluating problem-solving. As can be seen in Figure 2, students in the PBL into Blended Learning-ing approach
were given assignments in each of the subjects covered that required them to use the Teams platform as part of their re-
search and preparation for the lecture that would demonstrate the Live coding approach..

Microsoft Teams

People

ronsowt30 V| R P BVERR o Share invite
B e 4|

) Lorguag

5] adobe.tis

) ordeskon
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3] ar.updste

&) aradat.
) fccee.
&) oo &
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&) Aconl s

Fig. 2. Teams application used in PBL into blended learning.

After seven weeks of classroom instruction, the PAT post-test was given to students in the last week of class. Note that in
order to prevent familiarization with the pre-test, a reorganized version of the pre-test was utilized for the post-test. The
eight weeks of fieldwork are summarized in Table 3.

Table3. Field work Activities
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Week Activities
The selection and instruction of research assistants in the administration
Lt of instruments, the selection of groups, the classification of groups into
experimental and control groups, and the random selection of intact
groups. Students' sensitivity will be raised.
nd PAT was administered as a pre-test to both the experimental and control
groups.
3ed, Ath, Implemen?atign of .trair?ing packagf;s in experiméntal and. control
Sth.Gth. 7eh | &TOUPS, with instruction in the ex.perl.mental group incorporating PBL
7 into Blended Learning and instruction in the control group using TLM.
gth PAT administered as a post-test to both the experimental and control
groups.

2.5 Data analysis

Analyzing the quantitative data obtained from PAT using the descriptive statistical tool of means and standard deviations
was accomplished utilizing this method. This research compared the participants' performance in programming courses
before and after receiving therapy, comparing their results in the experimental group to those in the control group.

3 Result

This study aims to investigate the primary impact that problem-based learning (PBL) integrated with conventional lecture
methods (TLM) has on improving students' fundamental programming abilities. The fact that the value of t in the previous
table is not statistically significant indicates no statistically significant difference between the average scores of the two
groups on the pre-test. This finding substantiates the assertion that the two groups possess equivalent levels of expertise
with regard to the programming curriculum.

Table4. Result of statistical analysis of pre-test students’ achievement

Pre-test )
Treatment Mean D N | Df t Sig
PBL into Blended Learning 10.74 1.15 50
TILM 07 1121 Tso 1% | 0084 | 067

Table5. Result of statistical analysis of post-test students’ achievement

Pre-test .
Treatment Mean D N Df T Sig
PBL into Blended
Learning 36.02 L15 50 94.19 22.35 0.016
TLM 26.20 1.21 50

The findings, which can be seen in Table 5 above, indicated that there was a statistically significant, at the 0.05 level of signif-
icance, return to the primary impact of therapy on the academic performance of the students. The traditional lecture method
(TLM) group had a mean post-test score of 26.20, whereas the PBL into Blended Learning group had a mean score of 36.02,
with a standard deviation of 1.15. The PBL in Blended Learning group had a higher mean score than the TLM group. Ac-
cording to these findings, the students who participated in the PBL into Blended Learning group reported a large difference
in their accomplishment in programming courses compared to their peers who participated in the TLM group. This is con-
sistent with the hypothesis that learner-centered instructional methodologies have the potential to boost students' academic
performance [29], as well as the accomplishment levels of participants in the current research [30] in relation to program-
ming classes.

4 Discussion

In the beginning, there was a strong focus on selecting groups with similar qualities in terms of age, language, and other
aspects. This was done so that any significant visible difference in the mean post-test scores of the two groups on the PAT
could be assigned to the intervention rather than to chance. This was done to guarantee that any such difference could be
attributed to the intervention. This laid the groundwork for the subsequent discussion of the results in connection to the
previously indicated research question one and hypothesis, both of which were investigated in the phase of the present study
that came before it. During interviews, it was found that: (1) Students believe that the training that is provided to them is
sufficient for them to acquire the necessary skills; (2) The lecture with the live coding method in Teams is understandable;
and (3) Students had difficulties while working on class assignments, but they were able to overcome these difficulties be-
cause they could receive direct assistance from the lecturer. In addition, pupils did not experience feelings of hopelessness
since the presence of the lecturer served to assist them.

The data indicated a substantial main impact of therapy on students' performance in introductory computer programming
courses. The findings showed that when students were exposed to the teaching style of Integrating PBL into Blended Learn-
ing, as opposed to the conventional lecture method, they chose tough activities over simple ones, which drove them to study
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more. This outcome lent credence to prior research linking learner-centered teaching strategies with enhanced performance
learning[16, 23]. Learner-centered pedagogical practices also contributed to dispelling misunderstandings about program-
ming, lending credence to this theory [31].

This research shows that compared to the conventional approach, including PBL in blended learning improves students'
ability to learn how to code. This proved that the educational resources created on the Teams platform helped students
succeed. The findings revealed that both groups of pupils improved their abilities, but the experimental group improved
more. Furthermore, the data demonstrated that the experimental group had higher post-test averages than the control group.
The conventional approach to education has long been criticized for putting the needs of the instructor ahead of those of
the pupils it was supposed to help [13]. Blended Learning with PBL was shown to be helpful in this research in fostering
programmers' abilities since it enabled students to combine in-person instruction with the flexibility of the Teams platform.
Furthermore, there was evidence that students' knowledge of programming was enhanced by their time spent learning it
online. Both proponents of PBL and Blended Learning supported the finding that students exposed to PBL inside Blended
Learning fared better in programming, indicating that the method benefited in improving students' programming abilities.
Blended Learning with PBL integration was shown to be successful in increasing students' programming competence since it
allowed them to combine their offline and online learning experiences. PBL into Blended Learning advocates were vindicat-
ed by the results they saw in their classrooms when they found that students who had been exposed to the method had
improved their programming abilities [32]. PBL into Blended Learning pupils, among others, were shown to have higher
achievement in [33]. A similar finding was made in [34], where it was discovered that students incorporated PBL into Blend-
ed learning because they appreciated its student-centered features, such as information searching, group collaboration, and
the material's personal significance.

5 Conclusions
This study has shown the effectiveness of integrating PBL into blended learning in promoting students’ achievement in
programming. Therefore, this strategy should be used in the teaching and learning of programming courses.
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