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Abstract This research is conducted on the application
of Object-Oriented Programming, aiming to examine
improvements in  engagement, performance, and
interaction of students in OOP class through the application
of hybrid learning strategies, and then compare them with
traditional class methods. This research study sought to
improve students’ engagement and their performance using
the OOP class and implement the hybrid learning strategy
and compare students’ interaction at a class that using
hybrid learning strategy with traditional one. The hybrid
learning strategy is a teaching strategy to improve students’
engagement and performance from traditional class to
Virtual Learning Environment and exercise programming
inside the class through activities of learning. Changes in
students’ attitudes and perceptions were evidence. To
evaluate before and after the test, a teacher created several
units of the tests, and interview randomly. Observation of
research, experiences, thoughts, and insights into the
virtual learning environment was carried out at each
learning. Quantitative and qualitative results revealed that
the students favorably responded to the hybrid learning
strategy and they had increased in their engagement and
communication when both compared to the traditional
class. Results of the study was found that sig.t = 0.03 <a =
0.05, it was concluded that HO2 was rejected and resulted
in the acceptance of Ha2: pA> uB; this means that the
average learning outcomes of students who take hybrid
learning were higher than students who take part in
learning activities using traditional learning. The students
acknowledge the quality improvement in learning and
using hybrid learning strategy in the class. Regarding
academic performance, there are significant changes
shown between hybrid learning strategy class and the
traditional learning class environment.
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1. Introduction

The development of computer and internet technology is
currently very rapid; it can be seen from the emergence of
various kinds of services, which are turning into online
services. The emergence of the development of the internet
makes all the information needed can be obtained easily
and quickly. In fact, Information Technology is a part of
modern society's life.

Programmer is someone who can solve problems using a
programming language. They have many abilities
consisting of various levels, they are good at writing code,
understanding algorithms and often working alone
(Permana, 2016). The need for programmers every year is
increasing, along with technological advances, but this is
not accompanied by graduates from the Informatics
Department who intend to become programmers
(Capgemini Digital Transformation Institute survey, 2017).
The Informatics Study Program is a study program that
attracts many students, but their enthusiasm decreases
rapidly in the second year because they have difficulty in
learning Programming; programming courses have a huge
portion, so if they have problems in this course, students
will fail.

Object-Oriented Programming (OOP) was chosen in this
study because OOP is very suitable for making large
applications. OOP allows us to update or maintain
applications without the need to overhaul from zero, and
OOP is ideal for making team applications.

The results of the study of 81 respondents of Informatics
students in the OOP course are as shown in table 1 below:
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Table 1. Results of the questionnaire on current OOP learning based on Percentage

No Items Strongly agree Agree | Neutral | Disagree Strongly Disagree
1 | Like Programming courses 26,8 31,7 329 4,9 3,7
2 | Programming courses are too difficult 9,8 19,5 451 18,3 73
3 | Programming courses are not interesting 31,7 73 30,5 28 2,4
4 | Programming courses are boring 30,5 13,4 30,5 24,4 1,2
5 | Teaching Lecturers are not proactive 13,4 17,1 354 30,5 3,7
6 | The teaching method is not interesting 28 11 36,6 6,1 18,3
7 The Ifecturer does n(_)t evalu_ate the achievement of a 329 134 73 29 24.4
material at each meeting session

Modifications and variations in learning at the higher
education level are developed by developing computer and
internet technology-based learning models. In the world of
higher education, the background of the learners is very
heterogeneous, meaning that the learners do not only come
from secondary school graduates but also those who have
worked so that with a background of very varied learners,
the learning needs and styles of learners also vary.
(Hampus Gunnrup, 2017) taught the concepts of Object
Oriented Programming to children using a design science
approach and the development of artifacts. The results
show that teaching Object-Oriented Programming to
school students can be done. Hybrid Learning is now a
trend (Bernard, Borokhovski, Schmid, Tamim, & Abrami,
2014) which has been developed as a learning model in
universities, and this model can be in the form of learning
using the web, games, videos and more (McGloin,
McGillicuddy, & Christensen, 2017). This model makes
students engaged with learning materials that depend on
how they are designed and delivered (IUCEL, 2018). In
general, hybrid learning is web-based learning with an
open environment that can be accessed through the internet
with the aim of facilitating learning and building learners’
knowledge through meaningful interactions. Some studies
show that the use of the right learning media can accelerate
and enhance the interaction among teachers, learners, and
instructors; so that the development of learning media
becomes a necessity in learning. The choice of a hybrid
learning model is to overcome the above problems because
based on a survey of internet users. Indonesia occupies the
fourth position concerning users who spend a lot of time on
the internet.

2. Literature Review

Some studies show that the use of appropriate
instructional media can accelerate and enhance the
interaction among instructors, learners, and teaching
materials. (Lucia M.M.Giraffa, 2013) stated that there had
been a declining number of students majoring in
Information Technology (IT) and Computer Science, due
to the dropout rate from students who majored in computer
science, because programming courses had a high failure

rate and became barriers for students, for years they tried to
improve teaching methods. (Biju, 2013) There are
problems faced by lecturers to teach Programming to
undergraduate students. The students found difficulties in
understanding the Object-Oriented concepts. Students who
received procedural programming courses found
difficulties in proceeding to OOP courses. They need time
to understand Object-Oriented concepts. Various teaching
approaches have been proposed to teach OOP. (Xinogalos,
2009). (Alhazbi, 2010) Students feel that the programming
concepts difficult to understand; the students feel they lack
skills to develop the right program. This situation reduces
their motivation and causes many students to move on
careers that do not require programming skills. Since
lecture methods seem to be ineffective in teaching
programming, then the different teaching approaches and
methods have been studied to improve programming
learning for novice students such as using games(Seng &
Yatim, 2014), visualization, (van der Meij, van der Meij,
Voerman, & Duipmans, 2017) active learning (Kahn,
Everington, Kelm, Reid, & Watkins, 2016), and
project-based styles (Tumewu, Wulan, & Sanjaya, 2017).
Students assess that the use of e-learning in programming
courses, as a supplement or as a substitute of lectures in
class is to motivate, be easy to use, useful, efficient,
exciting, and is a must (Handriyani, 2015).

The definition of learning is based on Behaviorism and
Cognitivism, namely: The first is a change in behavior; the
other is a change in mental representations or associations
(Abbie H. Brown, 2016). Robert M. Gagne (J.Luterbach,
2018). Learning is a form of change that is shown in
behavior changes through the experience of instructors and
learners, from before learning and after learning process.

Learning is a system consisting of various components
that are interconnected with one another. The components
include learning objectives, learning resources, methods,
media, and evaluation. Learning is any systematic and
deliberate effort to create a process of interaction between
students and educators and learning resources in a learning
environment (Suparman, 2014).

The definition of Hybrid Learning (AECT, 2013) is the
same as Blended learning, Blended learning is an
instructional design where classroom and online (mediated)
learning is integrated into educationally meaningful ways.
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The term hybrid is often used interchangeably with blended
though blended is the more commonly used of the two
(Jared Stein, 2014). Course is called blended, if a portion of
the content delivered online is thirty to seventy-nine
percent; the course is web-facilitated if online portion is
one to twenty-nine percent, and it is called as online if
eighty percent of the content or more is through online
(Khe Foon Hew, 2014).

According to the learning theory by (Bandura, 1977),
that environment shapes behavior, and behavior shapes the
environment; this is in line with the current student
environment who are accustomed to using information and
communication technology devices that have been
connected to the internet so that learning materials to be
developed are web-based. Teacher needs to implement
instructional strategies that engage students in activities
that build both cognitive and conactive skills (Michael
Simonson, 2015).

Cone of experience (Davis, 2015) in Dale illustrates that
the learning experience gained can go through the process
of action or experience for yourself what is learned.
Learning is divided into two types, namely active learning
and passive learning. In passive learning, reading
contributes to mastering material and memory by ten
percent (10%), listening to twenty percent (20%), and
seeing contribute thirty percent (30%). However, active
learning, where when someone says, teaches, demonstrates,
or discusses, it can give seventy percent (70%)
understanding and memory of the material mastered, and if
active in doing/applying knowledge, it contributes ninety
percent (90%) to understanding and our memory of
something.

Assessment of basic competencies is carried out based
on indicators of achievement of competencies that contain
one or more domains (Cognitive, Affective, and
Psychomotoric) related to the cognitive realm, namely the
ability to think, which includes intellectual abilities,
ranging from the ability to remember until to solve
problems.

Mentimeter is a web-based application, where lecturers
can start learning with class polls to measure moods,
warm-up material, or ask essential questions to students.
Use the Priority Action Matrix to determine which skills
are taught first (engagement students in planning learning)
and do a quick assessment using the quiz feature to check
mastery of concepts anonymously. Lecturers can also use
Word Cloud to brainstorm a topic or a solution to
real-world problems. Group discussions using questions
related to scientific themes or discoveries can be easily
implemented with this application (Davinda L.Hill, 2017).

The definition of Educational Technology based on
AECT in 2004/2008 is "a study and ethical practice to
facilitate learning and improve performance by creating,
using, and managing various sources and processes.”
Educational-Technology is a complex and integrated
process that involves people, procedures, ideas, tools, and

organizations to analyze problems, find ways to solve the
problem, apply, evaluate, and manage the resolution of
problems related to all aspects of human learning.

3. Methodology

The research carried out is R & D research because it
fulfills the four main features introduced by Borg and Gall,
namely conducting preliminary studies to find information
about learning products to be developed, developing
products based on research findings, conducting field trials
of products developed, revise the product based on the
results of the trial so that it becomes a useful product that
answers the need. Borg and Gall (Januszewski, 2001)
define R & D research as a series of processes that must be
carried out in developing and validating educational
products, and how to build research steps in the field of
educational technology.

3.1. Participants

This study uses two (2) classes, hamely the Hybrid class
consisting of thirty-five (35) students and Traditional class
consisting of thirty-five (35) students who took OOP
courses in the 4th semester of the Informatics Engineering
study program. (Siti Zuraidah Md Osman, 2014) This study
aims to determine the lecturer and students’ perceptions
and their achievement between two learning methods, and
a traditional class and a hybrid class.

3.2. Sampling Procedure

In this study, students who took a hybrid class and
face-to-face (traditional) class were taken randomly 35
face-to-face and 35 hybrid class, from the number of
students applying for hybrid classes and face-to-face
classes.

3.3. Research Design

This research uses the Action Science Research Design
(Kevin R. Clark, 2015), (Norton, 2009) to collect
quantitative data and qualitative data to assess the impact
of the learning process that uses Hybrid Learning class and
those who use face-to-face class (traditional class).
Quantitative data comes from pre-test and post-test.
Qualitative data comes from interviews with students,
observations, and discussion group sessions. According to
(Creswell, 2012) the mix method approach is useful for
getting a deeper understanding of research.

3.4. Procedure

Hybrid Teaching Model and face-to-face in OOP
courses are implemented in one semester. To increase
students’ engagement in OOP learning, hybrid classes use
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also a combination of face-to-face, namely, in a computer
laboratory, lecturers teach practicum to make applications
with OOP, and through online at VLE in Moodle, students
learn by reading learning content as pdf file, watching
video, and working on the questions in the form of online
program code to understand logic and to analyze problems
with code combat, code.org and digihub aplication; when
the material in one session has been studied, the student
uses the Mentimeter or kahoot application as an assessment,
so that the lecturer is easy to monitor the results of the
learning that has been done using mentimeter application.
The mentimeter application is used for pre-test and
post-test, because the mentimeter application is very
interesting, real-time and easily monitored by students and
lecturers.

For face-to-face class, the learning process is done in
class, lecturers teach theory, and in computer laboratories
to make programs, after finishing studying the material in
one session, students working on test questions using the
Mentimeter application before and after a test, because the
Mentimeter application is interesting, real-time and
monitored easily by students and lecturers. The results of
each assessment session that uses Mentimeters in hybrid
classes and face-to-face classes were analyzed whether
there was material at one session. One hundred percent
(100%) students understood, mix of students understood
and zero percent (0%) of students did not understand; this
was very useful for making decisions whether the previous
session needs to be repeated.

3.5. Instrumentation

The instrument in this study used the Student Perception

of Instruction Questionnaire (SPIQ) to compare hybrid
learning with face-to-face learning (Muniandy, 2017) . In
his study, Muniandy used instruments to measure the effect
of using technology in improving students’ learning and
engagement in the learning process.

3.6. Field Test

Field tests were conducted before the adoption of a
hybrid learning model, to assess the feasibility of interview
instruments and focus group discussion (FGD) questions.
Evaluation of instruments is carried out by experts. Experts
are asked to determine whether the questions asked are
obvious, the language is appropriate, open and in
accordance with the research objectives. The feedback
needs to simplify words in a number of questions, so
students understand what is meant in the question.

4. Results and Findings

Our approach uses mixed-learning activities with three
main phases. Figure 1 consists of (i) Observation of the
OOP software development process, (ii) Application of
problem-solving tasks with guided instructions, and (iii)
Tasks of Autonomous Problem-Solving.

The blended-learning activity involves activities that use
online learning resources and students' interactions with
VLE. Engaging the students and sustaining their interest
during online learning, it proves to be one of the challenges
faced by educators to teach the new generation of learners.
A virtual learning environment is used in figure.2 as a
hybrid-learning platform.
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Figure 2. Virtual Learning Environment (VLE)

4.1. Quantitative Results

The result of the quantitative analysis of this study is to test whether hybrid-based learning is better than traditional
learning. To do the analysis, the researchers tested the hypothesis as follows:

Mathematical hypothesis

Hal: pA # uB

Ha2: pA> puB

A: Hybrid learning

B: Traditional learning

Researchers used 35 samples to test the hypothesis above that had been taken randomly and had followed the learning
activities carried out in the experiment.
The results of statistical analysis using SPSS 22 with the results of the analysis as a Figure 3.

Group Statistics
Std. Erraor
grub M Mean Std. Deviation Mean
nilai 1.00 35 | 741843 13.00208 219775
2.00 35 | B7.79T1 11.20588 1.89414

Figure 3. Statistical Analysis

Hal: pA # uB: The average value of Hybrid class tests with Traditional class is not the same. The hypothesis is valid
based on analysis results at the table above where the mean value of the Hybrid class is higher than the mean value of the
traditional class, which is 74.19 # 67.79
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Independent Samples Test
Levene's Test far Equality of
Wariances ttest for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difterence
F Sig 1 df Sig. (2-tailed) Difference Difference Lower Upper
nilai Equal variances

assumead 80 673 2205 68 031 6.39714 280136 .BOTET 1218671

Equal variances not

2esUmed 2205 | 66.550 031 6.39714 280136 60529 1218899

Figure 4. Tablet

The hypothesis tested using Table t in figure 4 is Ha2:
MA> uB that is the average learning outcomes of students
who take hybrid learning is higher than students who take
traditional learning activities. From the Table above, it
obtained a significant value of t of 0.031, using the criteria
of a Significant Level of Error that is a = 0.05, then it can
be concluded that the Significant Value t is smaller than the
limit value of error a = 0.05. The hypothesis acceptance
criteria in this study are HO accepted if sig.t> o = 0.05.
From the results of the study, it was found that sig.t = 0.03
<o = 0.05, it was concluded that HO2 was rejected and
resulted in acceptance Ha2: pA> pB means that the
average student learning outcomes following hybrid
learning were higher than students who followed
traditional learning activities.

4.2. Quantitative Result

The results on the feedback from the students of "f
(N=35)" on the items that using the "5-point Likert scale"
are shown in Table 2. Almost all of the students agreed that
using VLE for hybrid learning provided several advantages,
for example, instruction and navigation are easy to follow,
the topic is easy to understand, and an online assignment
was easy and useful for self-assessment and revision before
the examination. These quantitative results are consistent
with the comments of the students that VLE is a good
learning system that helps us to refresh our memories at the
module taught in class. The Mentimeter application on

VLE is an excellent tool for revising. It provides immediate
feedback that we found very helpful, the interactive
method that makes it easy for us to remember, understand
and apply what we have learned, and overall, the
Mentimeter application gives us an exciting way to make
revisions. These advantages of the Mentimeter application
are significant in education as part of the learning process
of the students.

Results of the statements were indicative of a
satisfactory student perception with hybrid learning in
compared the traditional learning

Analysis has been carried out on 70 students who are
currently taking OOP courses in table 3, namely hybrid
classes consisting of thirty-five (35) students, and
traditional classes consisting of thirty-five (355) students.
There are nine (9) questions that were asked in the survey
to get students' opinions about the subjects they took; it can
be seen from the results that around one hundred percent
(100%) of respondents strongly agree with Hybrid
Learning lectures, particularly when involving the use of
applications such as Moodle, code.org, YouTube,
Mentimeter, and Kahoot as learning media.

The following keywords were found repeatedly in
interviews and FGDs: Actively engaged in learning, better
learning in class, the class is different from other class;
interesting, the content is easier, direct learning, helpful,
learn to be independent, learning individually. The
following keywords were also found: teaching that
innovative, interaction, more communications with peers
and teachers, more participation, and technology.



84 Developing a Hybrid Learning Strategy for Students' Engagement in Object-Oriented Programming Course

Tabel 2. Feedback from student by percentage on VLE

No Items Strongly Agree Neutral Disagree St_rongly
agree Disagree
1 Log-in to VLE Moodle was easy 82 16 2 0 0
2 Moodle features were flexible to use 81 16 3 0 0
3 Instruction and navigation easy to follow 62 33 5 0 0
4 Understanding of the topic 55 40 4 1 0
5 Help in Self Study 56 35 8 1 0
6 Online assignment was easy
7 Useful for revision before examination 50 40 5 3 2
Tabel 3. Student Survey by Percentase
No Items Hybrid Learning Traditional Learning
1 | Overall, this was an excellent course 65 35
2 | I gained a good understanding of concepts 87 13
3 | The clarity of instruction was good 89 11
4 1 will use that | learn 54 46
5 | Ideepened my interest in the subject matter of this course 88 12
6 | Iwas motivated to do well 98 28
7 I am confident in my ability to understand and apply concepts learned in 95 5
this course
1 find online class delivery of accounting materials at least as effective as
8 L . . 95 5
traditional in-class delivery
| find online class delivery is more effective than traditional in-class
9 - 100 0
delivery

4.3. Active Engagement and Learning

Results for the students commented that hybrid learning
encouraged active engagement more in OOP course. All of
the participants in the FGD mentioned how they had
experienced increases in the classroom to participate when
it compared with the classroom before hybrid learning.
Notably, the student had acknowledged their passive
interactions during lectures and limited communication
between their teacher and other peers before hybrid
learning.

4.4. Class Time and Structure

When students compare traditional classes with hybrid

classes, they feel hybrid classes are more interesting,
because students can learn the learning material first,
including watching videos, doing quizzes, while in
traditional classes students just listen lecturers’ lecture in
class, which makes students feel bored. Some students
commented they pretended to pay attention when the
lecturer was teaching, even though at that time they were
thinking about something else. The FGD session revealed
that students get advantages with hybrid learning because
they can repeatedly learn in VLE when they do not
understand a material; this indeed cannot be obtained from
traditional class students. Figure 5 is a VLE instructional
design for hybrid classes.
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Master Schedule

Learning Activities With Due Dates
Reading Homewaork | Self Synchonous | Lab Exam
Date Topic | Subtopic | Assigment/ Evaluation | Session Session
Video Quiz
Presentation
Week | #1 1# Voll &P HW #1 Quiz #1 In / off Class
#1 Session
BookVol1l
Video # #p Disscus
about#
24
34
Week | #1 1# Voll #P HW #1 Quiz #2 In { off Class
#2 Session
BookVoll
Video # #p Disscus
about#
Figure 5. VLE Instructional Design

4.5. Quality of Teaching

The results of interviews with students have revealed
improved quality of teaching in Hybrid Learning. In
particular, students compare hybrid classes with traditional
classes. Some students do not feel direct instruction during
online classes. On the contrary, students think that the
hybrid teaching model is more effective and can be applied
because of the variety of teaching methods incorporated in
it, such as lesson content that is fully available, both text
and video, direct assessment, independent assignment,
group assignments, and collaborative based learning.
Students thought previously that effective teaching was
listening to lectures and taking notes; however, after
experiencing hybrid learning, they gained a new
understanding concerning effective teaching. At the end of
learning, the students preferred the class in which various
learning methods were used. Students feel the use of
technology for facilitating learning can improve the quality
of teaching. Students were interviewed and told about how
the use of technology can increase their level of
engagement. There are students who claim that using
technology can lead to increased motivation to learn; others
stated that his experience in online classes was exciting and
fun. The students love to see online the learning media
made by lecturers; at an unspecified time, they feel that
they have access to learning material for twenty-four hours
a day, which is quite profitable.

4.6. Collaboration

Students interviewed gave comments on improving the
collaboration use model, and how it functions in increasing
their participation and involvement in the class. A student

commented on how supports and collaborations with other
friends in class helped him to build confidence and increase
his understanding of OOP content. He also mentioned the
importance of working collaboratively to complete tasks
related to direct learning activities and project-based
assignments. Furthermore, as a result of the FGD, students
get working-group assignments that are more effective
than listening to the lectures, and note on face-to-face
learning according to the lecture schedule; they agree on
collaborative tasks that require them to take the active role
in the learning process. Hybrid Teaching Model gives
students the opportunity to work collaboratively and
cooperatively to increase their involvement and
performance.

4.7. Communication

The importance of communication among students and
lecturers. The results of FGD show that students feel they
can communicate more when online. Compared to
traditional classes, students agree that there is more
interaction between their classmates and lecturers when
online. Students can discuss problems, share solutions, and
express their thoughts. Students interviewed said that they
had many opportunities to talk to lecturers every time an
online class took place. Students see that improving
communication is an essential contribution to their positive
experience with a hybrid class.

4.8. Discussion

The results and findings of this research show that
students engaged more in hybrid classes compared to
traditional classes. The average value of Hybrid class tests
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with Traditional class is not the same. The hypothesis is
valid based on the results of the analysis in the Group
Statistics table above, where the mean value of the Hybrid
class is higher than the mean value of the Traditional class,
etc.

Students openly acknowledge passive interactions
during college and the limited communication among
lecturers and the other peers before hybrid class is
conducted. Thus, the hybrid class has positive impacts on
students’ engagement. The lecturers made unit test results
indicating that there are different performance capabilities
between traditional and hybrid classes. Students work
collaboratively with the various groups when learn each
other by discussing the problems, explaining the
procedures, and confirming of answers — lecturers
functions as a facilitator, and directing when it needed.

5. Conclusions

The results and findings show that students have more
engagement in hybrid learning compared to traditional
learning. Students in hybrid learning class experience
quality teaching that is student-centered and
student-focused. Hybrid learning class makes it possible to
increase the use of time with varied teaching strategies,
including direct activities and the structure of the
collaboration learning. While research on the effectiveness
of the hybrid learning is limited, this research study
provides additional and valuable information about the
impact of the learning model on students’ engagement and
performance. Although the hybrid learning is relatively
new technology for learning, it certainly has the potential to
be considered useful in terms of increasing students’
engagement and performance in the classroom. From the
results of the study, it was found that sig.t = 0.03 <o, = 0.05,
and it was concluded that HO2 was rejected and resulted in
acceptance Ha2: pA> uB means that the average student
learning outcomes following hybrid learning were higher
than students who followed learning activities with
conventional methods. The student also recognized
improvements in the quality of instruction and use of class
with the hybrid learning strategy. In terms of academic
performance, there was a significant change between the
hybrid learning strategy and those who were taught in a
traditional classroom environment.
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