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Abstract

Learning media is a means of transferring or conveying messages containing the aims and objectives
of learning to help students acquire new concepts, skills and competencies. In this research, the
implementation of problem-based learning media was used in electronics circuit subjects in vocational
high schools. The method used is quantitative descriptive with research subjects divided into two
groups, namely class (A) with 12 students and class (B) with 20 students. Next, the learning media
developed is tested to see the effectiveness and response of students through the media, materials and
benefits. The results of the analysis show that the level of effectiveness of the problem-based learning
media developed for class (A) is in the good category or suitable for use and integrated into electronic
circuit subjects and for class (B) it is in the category quite effective for use. Furthermore, students’
responses to the problem-based learning media used in class (A) were in the good category, while for
class (B) they were in the quite effective category.
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INTRODUCTION

Learning media is the important tools to transfer knowledge and helping the students to understand new
concepts and develop their skills and competencies. Furthermore, the complex function of learning media
requires the well design. The development of learning media aims to present material systematically and
easily understood by students. The characteristics of good learning media are that they present concrete
material and encourage the formation of students' enthusiasm for learning (Boari et al., 2023). Interactive
learning media can help increase student activity.

The development of interactive learning media begins with a study of the problems faced. In other words,
media development is based on problems in several previous periods. According to Barrow in Sakir Kim
(Sakir & Kim, 2020), the problem-based learning model is learning that is obtained through the process of
understanding the resolution of a problem. Samadun & Dwikoranto (Samadun & Dwikoranto, 2022) also
stated that problem-based learning uses real world problems as a condition for students to learn problem
solving, think critically, gain real knowledge and concepts from the subject matter. Problem-based learning
is a learning innovation that aims to provide opportunities for students to learn and develop critical, creative
and innovative thinking. Therefore, the problem-based learning model makes students learn to solve
problems before entering the world of work and can be applied in vocational high schools.
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Furthermore, advances in information technology are supporting the creation of interactive media.
Interactive learning media are tools or facilities that can enable students to interact with the media in
practicing skills, receiving feedback on the material presented, referring to digital products and services to
support the learning process and motivation. This view is in line with Sutarti (Hadi et al., 2022) that
interactive media utilizes software and hardware as intermediaries in conveying material content from
material sources to students and providing feedback. Interactive learning media is also technology that can
carry information for learning purposes, a tool for conveying messages or communication so that it can
attract students' attention to learning (Bian & Ji, 2021). Interactive learning media is a tool or means of
conveying information using technology to attract attention, provide feedback, motivate and improve student
learning outcomes in following the learning process.

Learning in electronic circuit subjects in vocational high schools also experiences various problems such as
the lack of student response when asked by the teacher. This condition indicates that students are less
enthusiastic about participating in lessons. The process of evaluating study results also shows that the data is
not encouraging. Most students do not understand the material well. For this reason, teachers create effective
learning modes to stimulate students' enthusiasm for learning.

Teachers create digital-based learning media with the hope of easy access for students. The Learning media
supported by smartphone technology allows students to access material in any location even if not within the
school environment. The learning material in the form of a script reviewed by Microsoft Word was
developed using Adobe Animate software so that it can be accessed with an Android application that
contains text, images, audio, animation and video.

As an introduction, this media begins with an opening page which is presented in attractive colors.
Furthermore, this media gives students access to select the desired information with the home feature. At
home there are several menu options, namely the instructions, references, materials and developer profile
menu. To be able to open each menu, simply click on the navigation button according to the student's
wishes. Learning media is also accompanied by instructions to guide students in utilizing the module. The
learning media used is accompanied by attractive images, so that students feel comfortable in exploring the
material (Figure 1).
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Fig. 1 Display of materials in interactive learning media
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The application of interactive learning media to electronic circuit subjects requires data support about its
effectiveness. Effective learning media produces student responses and assessments of the media. In
general, problem-based learning media has advantages and disadvantages. The advantages of implementing
the problem-based learning model are: First, knowledge is more durable because students are involved in
learning activities, so that their knowledge is really well absorbed. Second, learning outcomes have a good
transfer effect. This is related to students' ability to acquire knowledge and skills from various sources; and
third is that this learning can improve students' reasoning through group activities in solving problems. But
on the other hand, problem-based learning media also has shortcomings. Previous researchers explained that
problem-based learning is easy to apply to active students. However, students with low motivation are not
effective enough, so learning objectives cannot be achieved and require a long time. Therefore, the lack of
problem-based learning can be an obstacle to achieving learning success.

Research Method

The quantitative study of students' responses and assessments of media began with its application to two
groups of students. The first group involved 12 students and the second group involved 20 students. The test
was carried out using a questionnaire on the two variables studied. The questionnaire consists of various
questions that provide five answer choices. The level of student perception which is very good is assessed as
5 and which is very poor is assessed as 1.

Table 1. Presents the Aspects and Indicators Assessed in Student Responses

Aspect Indicator
1. The appearance of the application
is attractive
2. Ease of using media
Media 3. Attractive media design
4. The font type and size are clear
5. There are no technical errors when

using the media

1. The language used is easy to
understand

Interesting material

Problem

Discussion

Language

Curiosity

Improve understanding
Motivating

Think critically

Topic

Benefits

PO PEORLODN

Analysis of effectiveness data through a comparison between the respondent's answer value and the
maximum value. The comparison results are presented in pictures to facilitate data interpretation.
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Learning Media Development

Material development using Adobe Animate software and the results in the form of an Android application
using a problem-based learning model. This application contains text, images, audio, animation and video.

The development of this material has been validated by two expert validators and after going through several
suggestions and revisions to the results. After carrying out revisions, the validator stated that problem-based

interactive learning media products in electronic circuit subjects were very suitable for use.

The following are the results of the development of problem-based interactive learning media in electronic

circuit subjects:

Table 2. Results of Learning Media Development

Results

Description

Cover

o — Media l;embelaiaran Interaktif —e

Selamat Datang@

Berbasis Masalah

PENERAPAN
RANGKATAN ELEKTRONIKA

The cover is the opening page of
interactive learning media. If
you want to start learning, click
the "enter" button. Apart from
that, it is also equipped with a
welcome greeting to interactive
learning media based on
problems in the application of
electronic  circuits,  images,
audio and exited buttons.

HOME .

PETUNJUK

REFERENSI
r
'

MATERT PROFIL

Home is the main menu after
clicking "enter" on the previous
cover page. At home there are
several menu options, namely
the instructions, references,
materials and developer profile
menu. To be able to open each
menu, just click the navigation
button as desired.

| 1.Pe
2. Kiik tombol menu

Using Guide

do . TR . 8o
UMUM

‘ I I @ /,.r

utama untuk melihat pilihan menu.

rhatikan seluruh petunjuk yang diberikan.

The user guide image is one of
the first menus to open before
using the media so you can
understand the next steps.
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Results

Description

Page of Topic

(=] . L s —————— S

( Sebelum Pembelajaran dimulai guru membagi kelompok belajar. l

&
<

Masing-masing terdiri dari 4-5 orang peserta didik dalam satu kelompok.

45 %

A N

MATERI 1
MATERI 2

@O

The page of topic is a place to
select the material to be studied.
Apart from that, there is
important information that must
be done before starting learning,
namely the teacher divides study
groups. Study groups consist of
4-5 students in one group.

First Topic

(] — LT ————e

Qo
g
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Kompetensi

)

Video

—

]
Fase 1 ]
]

( Fase 2 & Fase 3

Fase 4 & Fase 5

The display of the first topisc
(FET and MOSFET) which will
be studied in one meeting.
Material display 1 is equipped
with ~ competencies  which
include core competencies,
basic competencies, indicators
of competency achievement and
learning objectives. Then, the
phases include: phase 1, phase 2
& 3, phase 4 & 5 which will be
completed by students in one

group.

Competence

) —— gl —— @8
FET dan MOSFET
)
Kompetensi Inti
KI1:
Menghayati dan mengamalkan ajaran agama yang dianutnya.
Ki2:

Menghayati dan mengamalkan perilaku jujur, disiplin, tanggung jawab, peduli (gotong royong, kerjasama, |
toleran, damai), santun, responsif dan proaktif dan menunjukan sikap sebagai bagian dari solusi atas |
', | berbagai permasalahan dalam berinteraksi secara efektif dengan lingkungan sosial dan alam serta dalam
) 1 menempatkan diri sebagai cerminan bangsa dalam pergaulan dunia. >

KI: 3

Mengolah, menalar, dan menyaji dalam ranah konkret dan ranah abstrak terkait dengan pengembangan
dari yang dipelajarinya di sekolzh secara mandiri, dan mampu melaksanakan tugas spesifik dibawah |
pengawasan langsung.

KI4:

Mengolah, menalar, dan menyaji dalam ranah konkret dan ranah abstrak terkait dengan pengembangan
dari yang dipelajarinya di sekolah secara mandiri, dan mampu melaksanakan tugas spesifik dibawah |
pengawasan langsung. H

ew

Wtk A1 5 ————
FET dan MOSFET

Kompetensi Dasar

i 3.1 Menerapkan komponen FET dan MOSFET sebagal penguat daya.

Indikator Pencapaian Kompetensi

3.1.1 Menjelaskan karakteristik komponen FET.
3.1.2 Menjelaskan karakteristik komponen MOSFET.

3.1.4 Menganalisis komponen MOSFET sebagal penguat daya.

Tujuan Pembelajaran

Setelah maka siswa

1. Menjelaskan karakteristik komponen FET,

2. Menjelaskan karakteristik komponen MOSFET,

3. Menganalisis komponen FET sebagai penguat daya.

4. Menganalisis komponen MOSFET sebagai penguat daya.

mampu:

< 3.1.3 Menganalisis komponen FET sebagal penguat daya. \ )

contains
namely  core
basic
of
and

Learning media
competencies,
competencies,
competencies, indicators
learning  achievement
learning objectives.
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Results Description

Video The video is a brief explanation

o ——igamna——— @@ | of the material to be studied.
(T\ P!)

Students can press the red
button to view the video, but
there are instructions before

e S playing the video to turn off the
Kilk tombol Sound @& teriebin dahulu, agar backsound musik tidak bersuara Sound (aUdiO).

Perhatikan tayangan video dibawah inil

packsounc
dibalakang layar, saat melihat video.

1% Phase Phase 1 is the first step in the
e g ——— @@ problem-based learning model.
— O In this phase, students are
required to be able to create

questions based on observations
that have been made as an
orientation to the problem
towards the next phase.

Buatlah pertanyaan berdasarkan gambar di atas! (Setiap kelompok mengajukan 1 pertanyaan)

2" and 3" phase The second step in the problem-
0] ———gamni———- @@ | based learning model, namely
———{__fmeanraes J————==—() | organizing students to learn by

— - _ pressing the let's learn button.

Fase 2 - Mengorganisasikan peserta didik untuk bela]arr A A
Untuk lebih memahami tentang FET dan MOSFET klik tombol ayo belajar! The 3|’d |S a Step In the problem_
Ayo Belajar ;

: : based learning model, namely
Untuk lebih jelasnya baca d(anr:‘ep:chaar:r:irl‘.;:"r;\:;e::’Ie?'iae:nz;\[e):nihh simak materi di bawah hel p i ng to i nVGStIgate the
A material and groups by pressing
— = | the menu to listen to the

material by pressing the button
to read the material.
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Results Description
Let’s Learn Let's learn with questions that
o — g ———e @) will be answered by each group.
sy o
Ayo Belajar T

Kerjakan soal berikut!
ntun

ul
mponen FET!
a pada transistor bipolar,

iga cara, Jelaskan!

-

©omponen JFET, Mosfet dan gambarkan simbolnya!

» ﬁ Q’ y
c d.

a. b.

Reading of Material The image to the side is a
e — gl ——— @80 display of reading the material
e faeibfoond O | to find answers to questions in

Karakteristik JFET
Gambar di bawah menunjukkan struktur transistor JFET kanal n dan Kanal p.

ol 5 i phases 1 and 2.

4" and 5™ phase The 4" Phase is developing and
c gl ——— @6 presenting the results of the
e Fasesurases  J—————=—=/{J | WOk by preparing the results of

P e the information obtained,

Sl ik, D e 1l OSIEE a1 sbung engan massih (s yan presenting the results of the
: ;Z:;;En:?lke: ZL"Z"E&;ZSZSJ.“ZZTS‘UEL i nfO m atl on 0 bt ai ne d an d
- collecting  the information
e e obtained to the teacher. The 5"

is analyzing and evaluating the
problem process by collecting
the results of group work to the

teacher.

Evaluation

The results of the evaluation analysis for both classes were obtained during the learning process to see the
effectiveness of the learning media and students' responses to the learning media being developed. The
following is a description of the effectiveness of learning media for class (A).

Table 3. Effectiveness Class (A)

Ideal Score
A P
Category | Average Average ercentage
) 4.1 5.00 82%
Media =5 5.00 72%
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Category | Average f\/e:lrlage Score Percentage
3.71 5.00 74%
4 5.00 80%
3.78 5.00 76%
4.13 5.00 83%
Average 78%
3.81 5.00 76%
3.91 5.00 78%
Topic 3.23 5.00 65%
4.1 5.00 82%
3.66 5.00 73%
3.72 5.00 74%
Average 75%
3.49 5.00 70%
Benefits 3.8 5.00 76%
3.26 5.00 65%
3.31 5.00 66%
Average 70%
Ideal Score Average 74%

Based on the results above, the effectiveness of problem-based interactive learning media by subject teachers
applying electronic circuits for class (A) found that the average value of the media aspect was 78%, the
material aspect was 75% and the benefits aspect was 70% and the total average was 74%. These results
indicate that the learning media applied to electronic circuit subjects is in the effective category. The
following is a graph showing the level of effectiveness for all aspects of class (A).

Effectiveness Class (A)

80%
78%
78%
76% 75%
74%
72%
70%
68%
68%
66%
64%

62%
Media Topic Benefits

Fig. 2 Effectiveness Class (A)
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Furthermore, a description of the effectiveness of learning media for class (B).

Table 4. Effectiveness Class (B)

Category | Average :Ijs:ageScore Percentage
2.39 5.00 48%
2.56 5.00 51%
. 2.9 5.00 58%
Media 137 5.00 62%
2.77 5.00 55%
2.61 5.00 52%
Average 54%
2.2 5.00 44%
2.98 5.00 60%
Topic 2.63 5.00 53%
2.19 5.00 44%
2.8 5.00 56%
2.17 5.00 43%
Average 50%
2.62 5.00 52%
Benefits 23 >.00 46%
2.79 5.00 56%
2.43 5.00 49%
Average 51%
Ideal Score Average 52%

Based on the results above, the effectiveness of problem-based interactive learning media by subject teachers
applying electronic circuits for class (B) found that the average value of the media aspect was 54%, the
material aspect was 50% and the benefits aspect was 51% and the total average was 52%. These results
indicate that the learning media applied to electronic circuit subjects in the category is quite effective. The
following is a graph showing the level of effectiveness for all aspects of class (B).

Effectiveness Class (B)

55%
54%
54%

53%
52%
51%

51%
50%

50%
48%
Media Topic Benefits

Fig. 3 Effectiveness Class (B)
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Apart from looking at the level of effectiveness of the learning media, researchers also looked at students'
responses to the learning media being developed. The following is a description of student responses to
learning media for class (A).

Table 5. Student Responses Class (A)

Ideal Score

Category | Average Average Percentage
4.12 5.00 82%
4.1 5.00 82%
. 4.33 5.00 87%
Media 7 5.00 80%
4.4 5.00 88%
4.19 5.00 84%
Average 84%
4.74 5.00 95%
4.21 5.00 84%
Topic 4.44 5.00 89%
4.27 5.00 85%
4.31 5.00 86%
4.48 5.00 90%
Rata-rata 88%
4.08 5.00 82%
Benefits 4.30 5.00 86%
4,51 5.00 90%
4.67 5.00 93%
Average 88%
Ideal Score Average 87%

Based on the results above, students' responses to problem-based interactive learning media by teachers in
the subject of applying electronic circuits for class (A) found that the average score for the media aspect was
84%, the material aspect was 88% and the benefits aspect was 88% and the total average was 87%. These
results indicate that the learning media applied to electronic circuit subjects is in the effective category for
increasing students' interest in learning. The following is a graph showing student response levels for all
aspects of class (A).
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Class (A) Student Response

89%
88% 88%
88%
87%
86%
85%
84%
84%

83%

82%
Media Topic Benefits
Fig. 4 Student Responses Class (A)

Furthermore, a description of student responses to learning media for class (B)

Table 6. Student Responses Class (B)

Ideal Score

Category | Average Average Percentage
3.19 5.00 64%
2.89 5.00 58%
. 2.77 5.00 55%
Media =555 5.00 61%
2.56 5.00 51%
2.92 5.00 58%
Average 58%
2.71 5.00 54%
2.18 5.00 44%
Topic 2.87 5.00 57%
2.91 5.00 58%
2.77 5.00 55%
2.63 5.00 53%
Average 54%
2.9 5.00 58%
Benefits 2.69 5.00 54%
2.66 5.00 53%
2.94 5.00 59%
Average 56%
Ideal Score Average 56%
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Based on the results above, students' responses to problem-based interactive learning media by teachers in
the subject of applying electronic circuits for class (B) found that the average value of the media aspect was
58%, the material aspect was 54% and the benefits aspect was 56% and the total average was 56%. These
results indicate that students' responses to the learning media applied to electronic circuit subjects are in the
quite effective category. The following is a graph showing student response levels for all aspects of class

(B).
Class (B) Student Response

59%

58%
58%

57%

56%
56%

55%

54%
54%

53%

52%
Media Topic Benefits

Fig. 5 Student Responses Class (B)

Student assessments of learning media show good results. class (A) assessment of learning media is better
than class (B) assessment. This assessment is related to the characteristics of the media containing images,
text, audio, animation and learning videos that can be accessed offline using Android. In addition, there are
navigation buttons that students can use to interact with the media. Students assess that the problems found
in conventional learning media can be overcome well. This assessment illustrates that learning media makes
it easier for students to study in groups and learning can be student-centered.

Conclusion

The results of the effectiveness test show that Problem-Based Interactive Learning Media gives a good score
in class A. The highest effectiveness is achieved in the material aspect. Meanwhile, the best response in class
A is based on the suitability of the topic and the benefits of the media. Class B indicates an effectiveness level
of 51% or the sufficient category. The responses of students in class B also showed the sufficient category.
This group assesses that learning media can be applied to the learning process.
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