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Abstract— This article focuses to describe the effectiveness of
blended learning in digital electronics courses. This research is
descriptive analysis research. The subjects of this study were 48
students of physics education FKIP Lambung Mangkurat
University. The effectiveness of the implementation of blended
learning is viewed from the results of student cognitive learning,
using learning outcomes tests. Data were analyzed in the
following ways, (1) analyzing descriptively from the average
results of the learning outcomes test, (2) analyzing by using
paired t-test to describe the significance of differences in student
learning outcomes, (3) analyzing with n-gain test to find out the
level of effectiveness in improving student learning outcomes.
The results showed that the average of the pretest was 14.38 and
the average of the posttest was 79.22. The sig-2-tailed result from
the paired t-test is less than 0.05 so there is a significant
difference between pretest and posttest. The N-gain score is 0.76
which means this has a high category. The conclusion is the
implementation of blended learning in digital electronics courses
is effective in improving student learning outcomes.
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l. INTRODUCTION

The Industrial Revolution Era 4.0 was marked by
digitalization and automation in various aspects of human life
including education and learning [1]. Education is an indicator
of the glory of the nation where one important element in
education is learning [2]. The demand of the times is for
education to go in harmony with technology [3]. Technological
development is accompanied by the use of technology results
in the learning process, which requires humans to participate in
following [4].

Digital electronics is a subject that studies about Digital
Circuits and Systems, Number Systems and Code Systems,
Basic Logic Gates and Boolean Algebra, Combined Logic
Circuits, Combined Logic in ICs, Sequence Logic Circuits, and
Enumerators and Registers. Many materials sometimes cannot
be explained maximally in face-to-face classes so that there is a
lack of understanding of students towards the material being
taught [5]. In addition, the low learning outcomes can be due to
less effective learning, especially lack of class hours, so it must
be anticipated in advance [6], [7]. In fact, in the current era,

computer and network technology is available but its
utilization is still not optimal [8].

The selection of learning methods used by lecturers is
strongly influenced by the nature of the material being taught,
also influenced by the objectives to be achieved in the teaching
and the level of student ability [4]. Related to the role of
educators as learning agents, an educator is required to be able
to provide optimal learning by using a variety of learning
methods and models that are tailored to the characteristics of
students [9]. In the lecture process, it takes a learning pattern
that integrates technology in learning so as to enable students
to study [3]. Blended learning has a high potential to be applied
in higher education [10], [11].

Blended learning can be one solution as an answer where
education must begin to follow the development of science and
technology [12]. Blended learning is a combination of face-to-
face and online learning to maximize the learning process [13].
Blended learning is a term derived from English, which
consists of two syllables, blended and learning. Blend is a
mixture which means there are various kinds of learning
patterns used. While learning means learning. So that it can be
interpreted as a merging or mixing aspect in learning, which
can consist of two or more strategies or media that can be used
[4]. Blended learning is seen as being able to compensate for
these demands because this learning model is not the same as
distance learning (e-learning with distance learning approach)
nor is it like face-to-face learning alone [14].

In digital electronics lectures in the previous year, there had
never been blended learning. This article focuses to describe
the effectiveness of blended learning in digital electronics
courses to improve learning outcomes.

Il. METHOD

This type of study was a descriptive analysis study. This
study focused on analyzing descriptively the quality of
implementation of blended learning in digital electronics
learning seen from its effects on student learning outcomes and
student responses. The subjects of this study were 48 students
of FKIP physics education at Lambung Mangkurat University
who joined digital electronics courses in 2018/2019. The
effectiveness of the implementation of blended learning is
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viewed from the results of student cognitive learning, using
learning outcomes tests. Data were analyzed in the following
ways, (1) analyzing descriptively from the average results of
the learning outcomes test, (2) analyzing by using paired t-test
to describe the significance of differences in student learning
outcomes [15], (3) analyzing with n-gain test to find out the
level of effectiveness in improving student learning outcomes
[16].

I1l. RESULTS AND DISCUSSION

Blended learning is a learning method that combines
conventional based learning with multimedia based or e-
learning based [4]. Blended learning is applied in digital
electronics lectures to match the characteristics of digital
electronic materials and the characteristics of students. The
following is a comparison chart of student pretest and posttest
results.

0 10 20 30 4 50 60 70 8 9%

Fig. 1. Result of pretest and posttest

The results of the pretest and posttest were then tested for
normality and homogeneity which showed that the data were
normally distributed and the variants were homogeneous.
Then, this data is tested for the significance of the difference
using the paired t-test. Table 1 shows the results of the test. Sig
value (2-tailed) shows a number below 0.05.

TABLE I. RESULT OF PAIRED T-TEST
Sig.
T df (2-tailed)
Pair 1 posttest - 205.585 47 000
pretest ' '

The effectiveness of the application of blended learning is
tested using the N-gain test to determine its effectiveness
category. The N-Gain test result is 0.76. Thus these results are
categorized as high. The application of blended learning is
effective in increasing student learning outcomes in the high
category. This result is in accordance with previous research
which shows that the application of blended learning model has
an effect on student learning outcomes [4], [13], [17]-[20].

The use of instructional media that is appropriate to offset
the rapid development of technology is to utilize mobile
devices in teaching and learning activities, such as
smartphones, laptops, gadgets, and others. [8]. Blended
learning combines various teaching methods and strategies that
utilize virtual technology [13]. Blended Learning has
advantages including to increase the effectiveness of learning;
Expanding the reach of learning; time and cost efficiency; and
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improve final performance [1]. Blended Learning is considered
to make learning more meaningful [11], [21].

The application of blended learning in higher education is
currently very effective, because blended learning provides
innovation in the learning process [2]. Blended learning is a
learning strategy that can contribute to student competencies
[10]. Blended Learning combines flexible distance learning
and conventional face-to-face learning where teachers can
provide motivation and emotional closeness to their students
[14]. Students are also the key to successfully implementing
blended learning because blended learning requires students to
be prepared to learn independently [22]. E-learning learning
requires that students learn independently according to the
instructions provided by the teacher on the online platform [18,
22]. The involvement of students in teaching and learning
activities will increase, as well as competition between students
will be seen and recorded clearly so as to encourage students to
be more willing to engage in discussion forums [20].

The main target of using Blended Learning is the use of
information and communication technology in order to help
students understand and apply the concepts taught [24].
Blended learning means the merging of various characteristics
of the advantages of internet-based learning (e-learning online),
multimedia-based (e-learning offline) and the use of mobile
technology with face-to-face learning in order to increase
competence, creativity and the power of innovation of students
and students become more character [10]. Blended learning can
also provide a flexible time frame, so students can be more
independent and can improve their learning abilities at their
own pace [2].

In blended learning, students are required to actively
interact with online media so they must have time to study
independently outside the classroom [9]. Blended learning
aims to optimize learning activities for the better, and facilitate
the characteristics and independence of student learning [2].
Blended Learning has advantages including to increase the
effectiveness of learning; Expanding the reach of learning;
time and cost efficiency; and improve final performance [1].
Blended learning is seen as being able to compensate for these
demands because this learning model is not the same as
distance learning (e-learning with distance learning approach)
nor is it like face-to-face learning alone [14].

Blended learning assisted learning is not only applied
during the face-to-face learning process in the classroom but
can also be applied when there are activities outside the face-
to-face with internet access. [13]. Based on this, technological
developments have brought humans to a space that is able to
provide convenience in their daily lives [5]. Information about
teaching methods, teaching media, and learning resources can
make learning activities more interesting, not monotonous so
that it can provide motivation for students to continue listening
in learning activities [22]. Learning Management System
becomes interesting learning and no longer just listening to the
description of the teacher alone, but students can do other
activities such as observing, doing and demonstrating and also
students can make designs and search for material with their
own efforts [25].
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Learning activities are efforts to create an atmosphere and
service to the abilities, potentials, interests, and methods, as
well as assessment and steps in teaching will be related to
learning activities to achieve goals [12]. Online learning
prioritizes interaction between students and students or
teachers in online discussions conducted by students in small
groups or online discussions with all students in large groups
so as to give students the opportunity to apply concepts that
have been obtained with unlimited time in class meetings [13].
The rapid development of electronic-based learning resources
now allows students to be able to learn anytime and anywhere
[14].

In this digital age by utilizing technology and
communication students get information that is needed to help
to learn [22]. Blended learning is a learning with a
technological approach that combines learning resources face
to face with the instructor as well as those contained in
computer media and cell phones. The essence of Blended
Learning is to increase interaction between students and
lecturers and increase student responsibility for their learning
experience [21]. In its application, blended learning requires a
learning management system such as e-learning for better
classroom management and to provide more effective
experiences for students [24].

IV. CONCLUSION

The conclusion is that the implementation of blended
learning in digital electronics courses is effective in improving
student learning outcomes. This can be seen from the
difference in the average pretest and posttest which is then
paired t-test, which shows that there is a significant influence
on student learning outcomes. Likewise, the results of the N
gain test show that the effectiveness of the category is high.
Seeing this result, blended learning can be tried in other
courses in order to improve learning outcomes. A further study
is needed, more specifically related to the implementation of
blended learning to improve students' abilities and skills
specifically and in detail.
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