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ABSTRACT

In broad scope, physics is the knowledge of
nature. At SMKN 1 Cimahi especially in physics
subjects, they are still using lectures and discussion
as teaching methods. By using these methods,
learning process becomes less interesting and
interactive. Therefore, the solution offered to solve
this problem is by making interactive learning
application for physics subjects.

Development method used to create this
learning media application is a luther sutopo method
that consists of several steps which are concept,
designing, collecting material, and testing. For
learning process, it will use Computer Assisted
Instruction (CAl), where tutorial method used for
explaining learning material, meanwhile simulation
method used for explaining formula and law of
physics.

Based on the results of research conducted,
using learning media desktop-based for learn physics
can help to overcome the limitations of conventional
methods such as lectures and discussion also increase
student interest in the learning process.

Keywords:  Simulation, Interactive, = Media
Education, Physics

1. INTRODUCTION

SMKN 1 Cimahi is one of the Vocational High
School in the city of Cimahi, located on JI. Mahar
Martanegara 48 RT 03/08 District of South Cimahi,
Cimahi - West Java 40533. This school has 9
departments who all studied science, one of the
lessons learned is physics. All majors study physics
because these subjects relate to their daily lives.

Physics is a part of natural science that is
identical to the events and phenomena of nature so it
is important to be studied, understood and analyzed.
The entry of a physics lesson in national examinations
adds to the sense of anxiety for some students who are
not ready for the exam. Unpreparedness of students
can be started from the assumption that physics is
hard to understand because many formulas and
material that many and complicated to learn.

SMKN 1 Cimahi media that is still in use today
is through the methods of text materials (modules)
and verbal (lecture). In one class of class XI the
number of its students as much as 810, a random
sample was conducted using questionnaires in class

X1 Department of Electronics and Communication
class A and B, which amounted to 50 students get a
result that is less than 65% of students get the results
that physics has difficulty in understanding the
materials provided by the teacher. This is because the
existing KKM results showed a low complexity.
Delivery methods is less varied class if the teacher
only provides text and spoken, many of the symptoms
of science that requires the simulation to learn the
students to understand the material given by the
teacher.

With the research that has been done there is a
problem, namely how to help all students in
understanding the physics formula and so interested
in the subjects of physics. Comes the solution is to
build an interactive learning media utilizing today's
technology is expected to be more easily understood
by students for computer-assisted physical
phenomena that are difficult to be visualized to
students. Learning media is made with the material,
evaluation and some simulations, it is intended that
students can learn independently while the teacher
can assist in the teaching process in class and give the
results of their evaluation. Because this learning
media are simulated this is very helpful in the
application of the concepts of physics, and therefore
proposed a system of interactive teaching physics at
SMKN 1 Cimahi.

1.1 Objectives

Given the problems derived from the formulation of
the problem, so the purpose of this research is to build
their interactive learning media applications of
physics in SMKN 1 Cimahi that could overcome the
existing problems.

1.2 Software Development Method

The method used for this stage of the method of
construction of Multimedia Applications Sutopo
covering the steps that concept, design, material
collecting, assembly, testing and distribution as
shown below:
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Figure 1. Method of_I\/I_JItimedia Application
Development [Sutopo]

1.3CAI ( computer Assisted instruction)

Criswell in Munir, defining CAI (computer Assisted

instruction) as the use of computers in teaching

material delivered to actively engage learners and
allow feedback. Here is an example that is:

1. Tutorial: introducing new subject matter to the
students and then followed up with training and
practice. These programs generally provide the
initial test and final test with respect to the
material presented. The program is also used for
the enrichment of learning or helping students
who are not present in the tertentu.program lesson
tutorial is also used as a review of previous
lessons delivered in order to check their
understanding and retention of concepts.

2. drills and Practice:The computer is used as a tool
to train Siwa to work on the problems existing
practice in the application. Exercise by way of
practice done repeatedly within a certain period to
gain the skills and dexterity of theoretical
knowledge.

3. Simulation: real-life situations are presented to
the students, outlining the device conditions are
interrelated. Then the students make decisions and
determine the consequences of the decision he
made, such as political issues, family and so on.
Computer-Based Learning is individualized
learning (individual learning), and mastery
learning (mastery learning). Computer-based
learning carried out in the computer lab in the
school.

1.4 Multimedia

Multimedia if the terms of the language consists of
two words, namely multi and media. Multi means
many or more than one, while the media is the plural
of medium, which means means the container or
apparatus. The term itself can be interpreted as a
multimedia data transmission and manipulation of all
forms of information in the form of text, images,
video, audio, numbers or words in a computer world
where the information is processed shape in the form
of digital data. And here is a picture of a multimedia
system.

1. Text

Text is the delivery of data elements common and
simplest because it requires little space in storage
when compared to other elements.

2. Audio
Sound is an element of delivering enough data
interactive, as users can obtain information simply
by using the sense of hearing alone. For example,
songs, instrument-instrument, audio formats such
as WAV, MIDI and MP3.

3. picture
In generalimage means an image or raster
(halfone drawings), such as photos. The use of the
image will make multimedia more attention and
can reduce boredom compared with the text ..
Here is an image storage format.

1.5 Interactive Multimedia

Interactive Multimedia is a multimedia equipped with
a controller that can be operated by the user, so the
user can choose what is desired for further processing.
Examples of interactive multimedia are: multimedia
interactive learning, gaming applications, and others.

1.6 Computer Network

Computer Network is a system that involves a series
of two or more computing devices as well as devices
- devices are being created or designed to work
together in order to be able to communicate, access
information, request and provide the service or
services between a computer with the other

1.7 Client Server

client serveris a model that distinguishes connectivity
on the network computer functions as a client and a
server. This architecture puts a computer as a server.
This server is assigned to provide services to other
terminals are connected in the network system or
called his client. server can also be commissioned to
provide file sharing services (file server), printer
(printer  server), lines of  communication
(communication server).

In this architecture model, the client is not able to
function as a server, but the server can serve as a
client (non-dedicated server). The working principle
is very simple in architecture, where the server will
wait for a request from a client, process and deliver
the results to the client, while the client sends a
request to the server, waiting for the process and see
the visualization of the results process.

1.8 Likert

scale that can be used to measure attitudes, opinions,
and perceptions of a person or group of people about
a symptom or educational phenomena. Likert scale is
a psychometric scale commonly used in
questionnaires, and is the most widely used scale in
the form of survey research.

With Likert Scale, variables to be measured are
translated into the indicator variables. The indicator
then used as a starting point to construct items



instruments which can be either a question or a
statement. Answer every item instrument that uses a
Likert scale has a gradation from very positive to very
negative

2. RESEARCH CONTENTS

2.1 System Description

In the design of this system will be built an interactive
multimedia applications in which there are materials
physics. Applications built using the concept
tutorials, simulations and practice concepts. Features
that exist in the application to be built include the
subject matter of physics for 1 year. The concept
consists of theoretical physics tutorial. The concept of
a simulation consists of the implementation of the
physics lessons. If the user selects one of the concept,
the system will show the concept of the user. If not,
then the user can select the application usage
instructions ..

2.2 Description Concepts Built

Applications of learning physics is an application that
can be used to assist teachers in delivering the
learning materials in class, can be seen in Table 1.
Table 1 Description Concepts Built Applications

The Building Description
Elements

Title Media  ApplicationPhysics
Education Class XI In SMKN
1 Cimahi.

Users Teachers and Students for
grade XI of SMKN 1 Cimabhi

Figures Figure contained in the
application which is built in
the form of an example of a
physics lesson

Animation Animation in an application

that was built is a flash
animation

Interactivity in interactive
multimedia applications are
built is the key to the
displacement of a scene from
one another button to do the
simulation as well as drag and
drop objects in the simulation.

Interactivity

To produce an interactive multimedia application that
is used to convey messages (information and skills)
with visual media. Here is a visual concept
application of interactive multimedia based learning
media.

Interactive multimedia Supporting factors that will be
used as follows:

1. Factor

Mediabased technology and computer owned
by the SMK 1 Cimahi is one factor supporting
the implementation of multimedia-based

teaching and learning activities in laboratory
simulations. In addition, the SMKN 1 Cimabhi
provide a projector that can support teaching and
learning activities in class.
2. Environmental Factors
SMKN 1 Cimahi located on JI. Mahar Martanegara
No. 48B Cimahi an educational institution, so that it
supports the achievement of learning goals physics.

2.3 Analysis of Interactive Learning Methods
interactive learning method is a method that is done
to create an interactive atmosphere between teachers
with students so there is reciprocity between teachers
and students. The method used in this research is the
Computer Assisted Instruction (CAI), which is a
learning method that uses computer media. Methods
of Computer Assisted Instruction (CAI) is used in the
development of this application only three concepts,
namely:

2.3.1 Tutorial

tutorial program, introducing new subject matter to
the students and then followed up with training and
practice. These programs generally provide the initial
test and final test with respect to the material
presented. The program is also used for the
enrichment of learning or helping students who are
not present in the tertentu.program lesson tutorial is
also used as a review of previous lessons delivered in
order to check their understanding and retention of
concepts-konsep.Konsep tutorial will be used in the
development of interactive multimedia learning
applications and simulations to deliver material to
students in the form of text, animation, and visual.
Flow delivery of content in interactive multimedia
learning applications are as follows.

Figure 2. Submission Material Flow

2.3.2 Simulation

real-life situations are presented to the students,
outlining the device conditions are interrelated. Then
the students make decisions and determine the
consequences of the decision he made, such as
political issues, family and so on. Computer-Based
Learning is individualized learning (individual
learning), and mastery learning (mastery learning).
Computer-based learning carried out in the computer
lab in the school. The concept of simulation is used to
test the ability of users to the material being studied
through a picture of the situation in accordance with



the real world. The concept of simulation in physics
teaching media applications can be seen in the
following figure

Figure 3. The delivery Flow Simulation

2.3.3 Drill and pratice

Computers are used as a tool to train Siwa to work on
the problems existing practice in the application.
Exercise by way of practice done repeatedly within a
certain period to gain the skills and dexterity of
theoretical knowledge.

2.3.4 Games

Basically, this type of PBK appropriate when applied
to the students who love to play. In fact, if designed
properly as a means of playing and learning, it will
further enhance students' motivation.

Based on the type of game learning goals are divided
into two types, as follows:

e Intrinsic Games(IntrinsicGames)is studying
the rules of the game and skill in a
game.

e Extrinsic game(extrinsicGames)that the
game only as a supplementary
device as a learning facility and
motivating students.

2.4 Implementation Interface

Multimedia Interactive Learning
Application requires no installation, simply by
double-clicking on this application but it must be
remembered that on a Windows operating system
must be installed Adobe Flash Player, so that the
application can be run. If Adobe Flash Player is not
installed, this application can not run. Interface
implementation is penarapan of interface design. The
interface is a display of the application in which the
user will interact directly with the application.

2.4.1 Interface ImplementationForm Student
Login

D

MEDIA PEMBELAJARAN FISIKA
INTERAKTIF

LOGIN USER

USERNAME: |
PASSWORD :

:
Figure 4.Student Login Form Interface

2.4.2 Interface ImplementationApplication Menu

> Home

> Materi

» Simulasi

» Latihan
Pembelajaran Fisika 2 Kelas XI

» Evaluasi

Figure 5. InterfaceApplication Menu

2.4.3 Implementation Interface MenuMaterial

Materi Fisika Kelas X1 (<)
BAB -V PILIH
sasvi-x  ([IEICE

Figure 6.Material Interface Menu

Material 2.4.4 Interface Implementation Options
Chapter I -V

Materi Fisika Kelas XI1 m
BABI-V
Bab 1 : Getaran, Gelombang, Bunyi
Bab II : Listrik Statis dan Dinamis
Bab III : Listrik Arus Searah
Bab IV : Magnet dan Elektromagnet

Bab V  : Listrik Arus Bolak Balik
TS - S

Figure 7. interface material options CHAPTER |
-V

245 Implementation interface  material
Vibrations, Waves, sound

Getaran

Gelombang

Bunyi

Figure 8. interface material Vibrations, Waves,
Beep



2.4.6 interface Implementation Menu Content
Static and Dynamic

(<}

Benda bermuatan listrik ialah benda yang mempunyai kelebihan sejumlah clektron atau
proton. Benda yang kelebihan scjumlah elcktron akan bermuatan negatif dan yang
kelebihan sejumlah proton dikatakan bermuatan positif. Dua buah benda yang memiliki
muatan sejenis akan saling tolak menolak ketika didekatkan satu sama lain

Gejala tarik menarik antara dua bush benda seperti penggaris plastik dan potongan kecil
kertas dapat dijelaskan menggunakan konsep muatan listrik.

0000000000000
o:: __
e
E’ »
Lanjut

Figure 9. Interface Material menu options Static
and Dynamic

2.4.7 Content Menu Interface Implementation
ListrikArusSearah

Hukum Ohm pertama kali diperkenalkan
oleh scorang fisikawan Jerman  yang
bemama Georg Simon Ohm (1789-1854)
pada tahun 1825, Georg Simon Ohm
mempublikasikan Hukum Ohm tersebut pada
Paper yang berjudul “The Galvanic Circuit
Investigated Mathematically” pada tahun

Bunyi Hukum Ohm :

»

Lanjut

Figure 10. Menu Interface MaterialDirect
Current Electrical
2.4.8 Interface  Implementation
materials and electromagnets

Magnetic

D

A, Kemagnetan ( Magnetostatika )
Benda yang dapat menarik besi disebut
magnet. Hal ini temyata telah dikenal orang

—

B

scjak zaman Yunani kuno. Beberapa abad
sebelum Maschi orang mendapatkan bahwa
batuan tertentu dapat menarik besi. Bahan ini
banyak ditemukan di daerah yang bemama
Magnesia, yang sekarang ada di Turki.

Kata magnet bersala dari nama daerah ini.

Kalian fentu mengenal magnet permanen )
dalam bentuk batang atau tapal kuda. Karena "}'Q(_
magnet terscbut  sakarang ini  banyak W
digunakan dalam alat-alat modem, misalnya : Kutish Magne
_pita magnetik. e,

»

Lanjut

Figure 11. Interface Material Magnet and
Electromagnetic

Simulation 2.4.9 Implementation Interface Menu

Simulasi Getaran
Simulasi Medan Magnet
Simulasi Hukum Kirchoff I
Simulasi Optik
Simulasi Model Atom Bohr
Simulasi Muatan Listrik

Figure 12. Simulation Interface Menu
2.4.10 Simulation Interface
ImplementationVibration

Simulasi Bundul Berayun

>

Replay

Menu Simulasi

Interface Figure 13.Vibration Simulation

2.4.11SimulationlInterface
ImplementationMagnetic Field

Simulasi Medan Magnet Oleh Arus Listrik

>
S Replay
&
P Baterai Menu Simulasi
L
/%/

// /
A Perhatikan paku-paku kecil

Setelah di aliri arus listrik, maka paku-paku keeil itu akan menempel ke paku yang di aliri
oleh arus listrik

Figure 14. Interface Magnetic Field Simulation

Interface Implementation 2.4.12 Kirchoff's Law
simulation

Simulasi Hukum 1 Kirchof :

Dengan Begitu, di dapat rumus

=iy gty

A

) iy )
Jumlah arus yang masuk /i masuk =%~ Jumlah arus yang keluar / i keluar
¢

i ™. '3 »>

i, weplay

Menu Simulasi

interface simulation Figure 15. Kirchoff's Law



04.02.13 Optical
Implementation

simulation interface

Simulasi Pemantulan Cahaya

@

Jika Sumber Cahaya datang ke permukaan benda yang halus

Maka, cahaya tersebut akan di pantulkan

\ 7 /r /ﬁ /’ dengan beraturan
/ Tetapi....
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Figure 16. Optical simulation interface

simulation interface Implementation 2.4.14 Bohr
Atom Model

Simulasi Model Atom Bohr

Keterangan :
@ = Elektron
.= inti Atom

Menu Simulasi

Figure 17. Optical simulation interface

simulation interface
Electrostatic Discharge

Implementation 2.4.15

Memberi Muatan Listrik Secara Induksi
L Ot
° %
>
%

Meny Simulasi

Sekarang benda bermuatan negatif memberi muatan pada
benda seperti disebut memberi muatan secara induksi

Figure 18. interface simulation Electric Charge

2.4.19Implementasi interfaceExercise

tentukan periode pada bandul dengan massa
beban 20gr dan panjang tali 90cm dan g=10m/s
kuadrat ?

Figure 19. interface Exercise

2.4.20 interface ImplementationEvaluation

.» .|!tukan periode pada bandul dengan massa Beg l

20gr dan panjang tali 90cm dan g=10m/s? kuadrat

Penyelesaian :
Diketahui

1= 90 cm =0,9m g=10m/s?
‘Dengan Rumus T=2n(l/g), maka :
T=27(l/2)

Figure 20. Evaluation interface

2.5 Testing

Testing is the cornerstone of the system is carried out
to find flaws or errors in the software being tested.
The test is intended to determine the software that
created already meet the appropriate criteria. Tests
conducted by way of alpha that is usingtesting
methods Black box and Beta testing is the way the
system was tested by conducting interviews and
giving questionnaires to users.

2.5.1 Blackbox Test

In functional testing phase used is intended to test the
new system is a black boxtesting.testing Black box
focuses on functional requirements of software that
consists of a test plan and test case results.

2.5.2 Beta Test

Beta testing is testing conducted objectively where
testing is done directly to the respondent by means of
guestionnaire or interview potential users of software
that is built.

2.5.3 Interviews

Interviews have been conducted to teachers SMKN 1
Cimahi Asep Nuryadin S.Pd Tedi relating to the
Application of Physics Learning Media, produces the
interview as follows:

1. Does this application can
convenience in studying physics?
Answer: | hope to help in the learning of
physics for students to get an alternative
learning media than previously
conventional.

provide

2. Does this application can be used to give the
material to the students SMKN 1 Cimahi?
Answer: This application can be used to
provide the subject matter physics because it
is in accordance with the material in the
syllabus.

3. Does this application will be used by the
teacher?
Answer: Yes if there is already this
application will be used.



4. Are there any difficulties in the use of this
application?
Answer: This app is easy to use.

5. Are there any suggestions or feedback for
this application?
Answer: He made learning media has been
quite helpful in learning in class. For advice
on this application in the simulation to be
more interesting again.

2.5.4 Questionnaire
Beta testing conducted by questionnaire to 50
students for this application using a Likert scale, from
the results of the questionnaire will be calculated for
later assessment conclusions can be drawn from the
users of the application. Here is a sampling
calculation formula:

n: number of samples

N: Population

E:of tolerance limits
Calculationquestionnaire
1. Is this learning media applications can
facilitate in understanding the physics?

Hasil

Kategori Sangat Tidak Ragu-ragu | Setuju Sangat

Jawaban Tidak Setuju Setuju
Setuju

Sample 30 30 30 30 30

Point 0 0 14 11 23

Jumlah OxD+0xH+(14XN+(11xH+(25x5)=211

Hasil 211:50=422

Figure 21.Results Questionnaire

2.5.5 Conclusion Testing

Based on the percentage of responses on the
questionnaire that has been done to students who have
been beta testing it can be concluded that the interface
on this application is attractive and easy to understand
and operate. Overall can petrify teachers and students
in learning activities because it has a value exceeding
agreed.

[11] Rosa A. S M.Shalahuddin Rekayasa Perangkat Lunak.

3. CONCLUSION
Based on the results obtained in this thesis, it can be
concluded as follows:

1. Applications of Physics Learning Media can
be a support tool for learning so that all
students can easily understand the physics, it
is seen from the attitude of the respondents
attested by the average - average point of
beta testing results exceed agreed limits (4),
which is a boundary point in the category of
a positive attitude for this application.

2. Physics Learning Media application can be a
support tool to overcome the problem of the
lack of interest of the students will be the
subject of physics. This is shown by the
average - average point of beta testing
results exceed the agreed limit (4), which is
the limit score in the category of a very
positive attitude.
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