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Abstract: Before students majoring in Audio-Video (AV) engineering class X at Vocational High Schools take the
next lesson, mastering Basic Electrical and Electronics Subjects, both in theory and practice, is one of the basic
competencies for them. In addition to the theoretical knowledge in the Basic Electrical and Electronics course,
students also practice measuring resistors, capacitors, coils, transistors, and other components. Thus, students are
expected to gain meaningful experience when learning about the basics of electricity and electronics. Vocational
education aims to train graduates to work with technical competencies, to improve their position in society through the
skills they master. Vocational high schools also prepare students to develop professionalism in working according to
their expertise independently and productively. This research was conducted to develop and find out the feasibility of
basic electronics modules as a practicing medium in SMK Negeri 7 Bekasi City. This study used a research and
development (R&D) method by adopting the Hannafin and Peck development model. A Likert scale survey was
conducted for collecting data from students; the questionnaire was modified with four options, while the test
instrument was applied to measure the level of student mastery of the material being taught. The feasibility of the
practice module is based on the results of expert assessments, namely (1) assessment by material experts with a
percentage gain of 92.50%, (2) assessment by media experts with a percentage gain of 82.60%, (3) assessment of
student usage getting a percentage of 86.89%. The results of the experts and students’ assessments suggest that the
basic electronics practice module meets the requirements, is feasible and effective to be used as a learning medium for
Elementary Electricity and Electronics in class X Audio-Video Engineering Department in VVocational High Schools.
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1. Introduction

In improving the quality of human resources (HR),
schools play a very important role. A learning process
can run well if there is good interaction between students
and professional teaching staff. Interaction can occur
with the help of anything that can be used to send or
convey messages or information from sender to recipient,
which is often referred to as a medium that can stimulate
students' thoughts and feelings, and concerns in such a
way that the learning process occurs [1]. In the learning
process, the teacher acts as a figure who helps, guides/
and facilitates students. From the results of the research
[2], the teacher's task as a motivator, director, guide, and
facilitator has proven to be very helpful for students in
the learning process. Therefore, teachers in learning
activities must be oriented towards student-centered
learning, not teacher-centered.

On the other hand, teachers have not optimized the
role of learning media in the learning process to facilitate
students' understanding of the material being studied.
Learning media that are deliberately designed for the
needs of students in learning can increase student
motivation. Eyler and Giles' research proves that the
effectiveness of learning is influenced by the media used
by the teacher [3].

According to [4], instructional media at the learning
orientation stage will greatly help the effectiveness of the
learning process, improve understanding, facilitate data
interpretation, and condense information. Another
research [5] aimed to see the appropriateness of e-module
learning media to improve learning outcomes in basic
electromechanical work subjects. The results showed that
the e-module learning media was very suitable for
learning activities with a percentage of 95.3%. From the
results of these studies, it can be seen that learning is
media has an important role in improving student
learning outcomes.

The use of appropriate media according to student
needs can motivate and attract students to be more active
in participating in the learning process. Project-based
electronic modules were developed to improve learning
outcomes in basic programming learning [6]. The
development of learning modules that are integrated with
audiovisual media can also be used as learning materials
carried out by teachers in class [7]. development of these
modules was very effective; they were used by 30
students and showed a significant increase based on the
results of the t-test with a significance level of 5%. The
results of the design and material expert's assessment
demonstrated that this product was quite feasible (8.6%),
feasible (71.4%), and very feasible (20%).

Nevertheless, as stated above, the reality in the field
that happened at Vocational High School Negeri 7
Bekasi was not implemented properly to improve the
quality of learning. Also, besides the means for practice
are very minimal. This learning media should make
students actively carry out the learning process to get
meaningful learning experiences. The learning media
used in each learning activity must also be in accordance
with the material to be delivered by the teacher because
not all media can be used in all learning materials.
Therefore, when designing an electronic module, one
must look at its practicality in its use and adapt to
students' needs and characteristics. Electronics module
design must pay attention to the principles of
instructional media: the, and. The first is practicality in
operating it; second, learning media must also be by
following under the characteristics of students who will
use it. The third is a practical means to facilitate learning
activities [8].

When identifying students’ needs in the learning
assessment process it is important to find out the right
learning media to be used in the learning process. Needs
analysis is carried out to refer to the achievement of
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optimal student learning outcomes as expected [9].
Student learning outcomes increased from 68.53 to 80.24
because students made use of learning media, which
greatly influenced their success in learning [10].

Referring to previous studies, the difference in this
study lies in the basic electronic practice module in
which some components are really good and damaged.
Preliminary observations made by researchers also
support this conclusion; the process of learning activities
for Basic Electrical and Electronics subjects in the Audio
and Video Engineering Department at 7 Bekasi
Vocational High School has not been effective. There are
still many students who have difficulty understanding
and analyzing the material on electronic components.
Limited media and facilities condition the difficulty that
helps students understand learning material; therefore,
students who practice cannot take advantage of the time
determined by the parties. In connection with this, the
competency standards in Basic Electrical and Electronics
subjects need to be improved in the learning process; it is
hoped that students have sufficient knowledge and a
strong understanding of the basic mastery of electricity
and electronics. Thus, students can have predetermined
competency standards for prospective students to enter
the world of work.

From the above explanation, it is necessary to
develop learning media that can help the process in
learning Basic Electricity and Electronics, on basic
competencies in identifying physical and non-physical
conditions and measuring passive and active electronic
components that can provide an overview, skills, and
knowledge, so that the competency standards fulfilled.
The learning media referred to is the Basic Electronics
Practice Module. With the Development of Basic
Electronics Practice Modules for Basic Electrical and
Electronics Subjects, it is hoped that students can easily
carry out the process of analyzing the physical state and
measuring an electronic component.

2. Literature Review

Basic electronics practice modules in vocational high
schools are needed as support in the learning process
activities. This module is designed to make it easier for
students to understand and practice basic electricity and
electronics subjects. The purpose of designing this
instructional media is to develop students' abilities in
analyzing physical conditions and measuring an
electronic component.

The use of practice modules as a learning medium
greatly affects student learning outcomes. The electronics
practice module as a learning medium can affect
students' learning success because the electronic practice
module can be seen in real terms and can be practiced
directly by students, making it easier for students to

understand and learn learning materials for electronic
components.

Learning media are all components of learning
resources that can stimulate students to learn [11],
including physical means for conveying learning content
or materials such as books, films, videos, etc. [12].
Furthermore, according to [8], learning media include
traditional media such as chalkboards, blackboards,
textbooks, and modern facilities such as video, tape
recorders, computers, overhead projectors, and others
employed in the instructional activities to be conveyed to
students.

This electronics practice module designed has several
advantages to be used in the learning process, including

1. the fundamental components for active
components (transistors, diodes, and integrated circuits)
and passive components (resistors, inductors, and
capacitors).

2. It makes possible to directly determine whether
the components are active or passive

3. This electronic practice module contains the
basic components of electronics, so it is very important to
master it because it becomes the basis for further practice.

This electronics practice module also has
disadvantages, namely;

1. The electronics practice module is very basic,
and in one package, it requires much money to design
and manufacture the module product for each student to
have one module.

This electronics practice module is not equipped with
precision measuring instruments such as an ampere meter
and voltmeter.

3. Research Methodology

The method used in this study is research and
development (R&D) regarding educational research used
to develop and validate educational products [13].
Furthermore, developmental research is defined as "the
systematic study of designing, developing and evaluating
instructional programs, processes and products that must
meet the criteria of internal consistency and
effectiveness™ [14]. This research resulted in a product in
the form of an electronics practice module and its
development process by adopting the Hannafin and Peck
model [15] The learning design model, which consists of
three phases, namely the requirements analysis phase, the
design phase, the development, and implementation
phase, can be seen in Figure 1.
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Hannafin and Peck Design Model

Fig. 1 Hannafin and Peck's development model
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In this model, scoring and repetition need to be
carried out in each phase. This model is more product-
oriented, going through three phases:

1) At the first phase, needs were analyzed by
identifying the needs and practical facilities in vocational
high school 7 Bekasi, which needed practical facilities in
the form of electronics modules.

2) At the second phase, the practice module design
was developed in terms of component placement, artistic
design, and ease of arrangement of component placement
and ease of practice.

3) The third phase is the development and
implementation phase. After the second step is deemed
adequate, the design was implemented in assembling
electronic components, both passive and active,
according to the design developed at the second step.

Data collection was performed using a questionnaire
survey for students and testing student learning outcomes,
through interviews, and observations with teachers and
students. The data analysis was made by applying the
descriptive quantitative technique. Data regarding the
feasibility of learning media for basic electronics practice
modules by media experts, material experts, and students
were collected according to the research and
development method. The feasibility data used
descriptive statistical analysis techniques. According [16],
descriptive statistics were used to analyze the collected
data as it was without intending to make general
conclusions or generalizations.

4. Results

This basic electronic practice module was developed
based on the analysis of needs at Vocational High
School Negeri 7 Bekasi. There is no basic electronics
practice module at the State VVocational High School 7 in
Bekasi as a learning medium in learning activities on
Basic Electrical and Electronics subjects. The
development of this basic electronics module is designed

to facilitate students' learning so that students' abilities
increase in carrying out the process of analyzing physical
conditions and measuring an electronic component
properly. This electronics practice module is designed as
a learning medium in passive and active electronic
components that students hope to learn directly. An
electronics module design is a piece of hardware used as
basic equipment in the basic electrical and electronics
practicum. In supporting practicum activities for Basic
Electrical and Electronics subjects, an electronics
practice module has been developed. Figure 2 shows the

results of the basic electronics module design.
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Fig. 2 Basic electronics module design

The development of this basic electronics module is
through due diligence from two experts, namely, a
material expert and a media expert. The researchers used
a guestionnaire given to students to see the satisfaction
from using the electronics practice module. The results of
the feasibility assessment of material and media experts
in the basic electronics practice module are as follows:

4.1. Material Expert Assessment

Material expert assessment was carried out to assess
hers of Basic Electrical and Electronics material, which
includes material aspects. Figure 3 shows a recapitulation
of the results of the material expert's validation. The
learning module is done following the Vocational High
School 7 Bekasi curriculum, which is passed down to the
syllabus. Then from the syllabus, a lesson plan is made
regarding the basic competencies of basic electricity and
electronics subjects.
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Material Expert Assessment

100%

50%

0%
Material Aspects

Fig. 3 Diagram of material expert assessment results

Based on Figure 3, the feasibility value of material
experts is 92.5%. Therefore, the material presented in the
electronic module can be categorized as very feasible for
Vocational School Audio-Video Engineering students.

4.2. Media Expert Assessment

The media expert's assessment is carried out to assess
whether or not the components and materials are
assembled according to the design of the electronics
practice module in Figure two. The expert's assessment
includes several aspects: material, namely, aspects, and
display aspects (component layout, the distance between
components). The results of the media expert's
assessment can be presented in Figure 4.

Media Expert Assessment

100%
°0% 1 8|14l

0%

Material Aspects Aspect Overall

Display

Fig. 4 Diagram of the results of the evaluation of media experts for
each aspect

Based on Figure 4, the feasibility value of learning
media from media experts in terms of the media aspect is
82.81%. In comparison, in terms of the Display Aspect, it
gets a percentage of 82.14%; if each aspect is combined,
it will get an overall percentage (average) amounted to
82.60%. Therefore, it can be said that the electronics
practicum module as a learning medium is very suitable
to be used for basic electronics and electricity practice
for Vocational School students majoring in AV.

4.3.  Student Usage Assessment Results

Product assessment was carried out by class X Audio
Video Engineering students at VVocational High School 7
Bekasi. The following are the stages in collecting the
feasibility of learning media data by filling out the
feasibility questionnaire.

Student Usage Test Results

100% = == == ==

95%
90%
85%
85%
91
80% 4.

75%

Material Aspects Overall

| Aspect
Technical Aspects

Display

Fig. 5 Diagram of student assessment results for each aspect

Based on Figure 5, the data on the assessment results
of using the learning media for the basic electronics
practical module by 27 students in terms of material
aspects get 91.20%, technical aspects get 95.89%,
appearance aspects make 84.40%. Meanwhile, overall, it
got 86.89%. Based on the table of the predetermined
rating scale eligibility categories, it can be said that the
learning media in the form of a practicum module can be
categorized as very feasible to be used as a practice
module learning media for Vocational School students of
the AV Department.

4.4, Effectiveness of Using Electronics Practice
Modules

After being field-tested at the Vocational High School
7 Bekasi, this electronics practice module, majoring in
Audio-Video, proved to be very effective. These results
can be seen from the pre-test and post-test scores as
shown below:

80
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The number of students

Value of the pretest
o

Fig. 6 The pre-test scores of class X students, before using the
Electronics Practice Module

According to Figure 6 above, the lowest score of
students is 40 (one student), and the highest is 80 (two
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students). The other students' scores range from 50 to 75.
Thus, from 27 students, according to the criteria valid in
schools, only two students (7.4%) scored above the
Minimum Completeness Criteria. The rest (93.6%) were
under the Minimum Completeness Criteria. After
conducting field trials using the electronics practice
module, the students' post-test scores can be seen in
100

Figure 7 below:
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Fig. 7 Post-test scores of class X students after using the Eclectic
Practical Module

Figure 7 shows that there are still scores of students
who get under the Minimum Completeness Criteria,
namely six students who scored between 65 and 70 or
around (22.2%). The remaining 21 students scored above
the Minimum Completeness Criteria (77.8%). The
comparison between the pre-test and post-test values can
be seen in Figure 8.

The comparison of the pre-test and post-test scores
shows students” competencies have increased
significantly; this means that the electronic practice
module can increase understanding and mastery of the
new physical state of the electronic components being
taught. This module is effective for use in practical
learning activities for Basic Electrical and Electronics
subjects.
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e-test and Post-test scores
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Fig. 8 Comparison scores of class X students' pretest and post-test

5. Discussion

This learning media is made in two stages: the design
stage of the electronics practice module and the second
stage of making the basic electronics practice module.
Basic electronics practice modules are done by following
the syllabus and basic competencies of basic electricity
and electronics subjects. The basic electronics practice
module consists of 2 parts. The first part describes the
basic electronics practice module, how to use it,
procedures for borrowing the module, and a list of
components available in the basic electronics practice
module. The second part contains a collection of job
sheets that will be practiced. The basic electronics
practice module is done in the form of one whole box.
The basic electronics practice module block consists of
an introduction block for Active components, passive
components, simple electronic circuit blocks, namely
half-wave rectifier, full-wave rectifier, variable power
supply, class A amplifier, and class B amplifier.

Based on the feasibility assessment of learning media
regarding basic electronics modules, experts obtain a
valid and feasible category, from the media and display
aspects of the basic electronics module, it has met the
standard criteria and principles of making learning media
and can be used as learning media for the assessment of
material experts, the category of value is very feasible,
which is adjusted from the curriculum, syllabus and
lesson plans and the needs and characteristics of class X
students of Vocational High School Negeri 7 Bekasi. The
development of electronic learning modules was also
developed and implemented by Rahmi in class X high
school) which are valid based on saga text based on
Project Based Learning (in terms of content, presentation,
language, and graphics), practical (in terms of ease of use
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and suitability for time), and effective (in terms of
student activities, learning outcomes, and student
affective) [17]. The good enough (high) value obtained
by students after using the basic electronics practice
module can be the basis that the module is feasible and
can be used as a supporting medium in the experimental
learning process to improve students' abilities in the
process of analyzing physical conditions and measuring
an electronic component.

An electronics module was designed in the form of
robotics in the digital electronics course of D3
Informatics Management at the State University of
Surabaya [18]; this module received a positive response
from students (90%), who felt happy and motivated by
using learning modules equipped with teaching aids in
the learning process using an electronic module. Thus,
the development of the electronic module is suitable for
use in learning digital electronics courses.

The research results regarding the development of
learning media in Basic Electricity and Electronics
subjects are very feasible to use [19]. The media expert's
assessment results are 0.84, and the material expert's
assessment results are 0.74. Based on the two experts'
assessments, the basic electronics module of electricity
and electronics is very suitable for use in the learning
process. The practical value of the teacher responses is
94%, and that of student responses is 84.24%. The post-
test scores revealed that the students obtained effective
results, namely 0.00, which was smaller than 0.005; this
means that the scores of the experimental class and the
control class were significant. This means that the
instructional media design is very important and useful
for the success of learning outcomes and students'
abilities in the learning process.

6. Conclusions

Based on the research results regarding the
development of learning media for the basic electronics
practice module, it can be concluded that these learning
media for the basic electronics practice module are
suitable for use. The practical module design is made per
the syllabus and the basic competencies required for
basic electricity and electronics subjects. The making of
the electronics practice module complies with a design
that was validated by experts (material experts and media
experts). In terms of the feasibility level, this electronics
practice module is considered feasible.

From the research data, the feasibility value of the
content assessment aspect by material experts is 92.50%.
The construct validation aspect by media experts is
82.60%, and the feasibility value of the student usage
assessment is 86.89%. The research results on the
development of this electronics practice module can be
used by students in all VVocational High Schools majoring

in Audio-Video Engineering to support practicum
activities, especially Basic Electrical and Electronics
subjects, with a 100% success rate. The results of this
study can also be applied significantly in Vocational
High Schools in the Audio Video Engineering
Department for Basic Electrical and Electronics subjects.
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