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Abstract

Android provides an open platform for developers to create their own applications that
can be used to help perform daily activities. Media can used to support online learning or
training has an impact on learning the skill. This study aims to look into to develop
android application based on biomechanical analysis of pencak silat. The video with
biomechanical analysis of pencak silat in android application was created with the
Kinovea application and RAD Studio 103 software developer. Kinovea is used to analyze
hior§Bchanics (angle of mation) and make slow-motion videos. The content developed is
the basic techniques and single artistic jurus, the name of this android application is
“Analisis Biomekanika Jurus Tunggal Pencak Silat (Tutorial)”. It has been found that 114
undergraduate students in physical education department whao learn pencak silat material
easily adapt to mobile learning. The application has not only been designed and tested,
but it has also been in use for four months. This study's conclusions are based on practical
rather than theoretical considerations.
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INTRODUCTION

One of the original martial arts ﬁorts in Indonesia is Pencak Silat. (Lubis et
al., 2021) whose materials are taught from elementary school to college through
formal and non-formal education. Pencak Silat is competed from early childhood to
adults. Basic techniques that must be mastered by pencak silat athletes are stance,
attack, defense, slam, and fall. There are four categories of pencak silat matches,
which are tanding (fﬂlting), tunggal (single artistic), ganda (double artistic), and
regu (team artistic) (Haqiyah et al., 2017). Tunggal is a category of pencak silat

competition where an artist demonstrates their skills in a single standard of moves
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with precision, accuracy, and soul (Haqiyah, 2019, ubis, 2014). The primary
value of Tunggal is the accuracy of the sequence of movements and steps. To
achieve this, adequate learning and training strategies, including appropriate
learning material, are required. .

Teachers and coaches can utilize learning models to efficiently allocate
current school learning time so that they can develop or focus on lesson subjects or
abilities focused on the knowledge delivered to students in the classroom. Changes
in the leamning pencak silat course of higher education during the Covid-19
epidemic is that it is carried out with instructional approaches that utilize
technology as a teaching online medium. These advancements have resulted in the
learning model, in which knowledge is delivered outside of class through media
(pencak silat video with biomechanical analysis), problem-solving, and/or group
work. In an effort to provide material for a single martial arts step in the Covid-19
situation, the right media is needed, so that skills are still mastered even in limited
situations (Haqiyah et al., 2021).

Previous research has explored the use of multimedia in the development of
martial arts training, including tﬁ: use of android apps and computer-based training
(Marwan, 2014; Ricky et al., 2021; Sonya Nelson, 2018; Suwiwa et al., 2014)
However, previous research has tended to focus on movement descriptions rather

an biomechanical considerations (Kuragano & Yokokura, 2008). In a recent
study, an android application was developed that shows segmental steps, slow
motion, and isd’ntegrated with biomechanical analysis. The application was
designed usinﬁ RAD Studio 10.3 software developer with the content of single
artistic jurus with slow motion video and biomechanics analysis using kinovea
software (Kinovea, 2014) Biomechanics is a branch of science that studies the
function of the musculoskeletal system and provides advice on how to improve it
(Arus & Ingber, 2017). The advantages of this learning media are that it can make

it easier for students or athletes to follow the movement and can perceive the
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trajectory of motion with the help of the angle of motion and the proper sequence,
so that ﬁs expected to help athletes and students in learning jurus pencak silat.
Three research questions wae formulated to guide the purposes of this
study. (1) How to developed an Android apﬂication design based on
biomechanical analysis for pencak siat‘?, (2) How to investigate the interaction
between item and perﬁn for studies on the educational structure of the android
application ? (2) Is an Android application design based on biomechanical analysis

for pencak silat effective based on evaluated sharing structure of the application?
METHOD
a’;lrticipant
The participants included 114 undergraduate students in the physical education,
sport, and recreation study program at Universitas Islam 45, Indonesia who were
19-21 years of age (age: M=20.31, SD=0.39). The student attends pencak silat
lectures and is required to learn a single artistic category.
Data collection tools
The study utilized a questionnaire to gather data, which was designed with input
from experts to measure students' opinions on android applications. The
questionnaire consisted of 17 questions related to educational usage and 10
questions about sharing structure, each with a five-point rating scale.
Data Analysis
The study utilized SPSS version 25 (IEM Corp, 2017) for descriptive statistics and
participant demographic profiles. Additionally, WIL\HTEPS version 5.2.5.1
software (Linacre, 2022) was used for&asch analysis to investigate the interaction
between item and person for studies on the educational structure of the android
application.
RESULT AND DECUSSION

Developed ahA.ndroid application design based on biomechanical analysis
for Pencak silat. Embarcadero is a software for programming GUI-based

applications (Graphical User Interface) which allows users to interface with
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application users using graphics. Through a GUI-based application, the users can
give certain commands to the application that has been made without typing a
command but using the available images. At Embarcadero, a choice of languages
is available for programming, namely programming in C++ or programming in
Pascal. Therefore, the Embarcadero software uses the C++ programming language
called Embarcadero C++ Builder, while the Embarcadero software uses the Pascal
programming language called Embarcadero Delphi. A programmer who uses
Embarcadero software can choose a programming language that suits his abilities,
for example, Pascal, so users simply choose to use Embarcadero Delphi software.
In the Embarcadero Delphi software, the resulting application currently supports
several devices and platforms or operating systems such as Microsoft Windows,
[0S, and Android. Thus, this makes it very easy for programmers to create
applications for several devices, one of which is an Android smartphone. In
Embarcadero, to create an Android smartphone mobile application, you can use
the Firemonkey Embarcadero Delphi feature with the Pascal programming
language ﬁd select the Multi Device Application.

In the Multi Device Application form, you can choose a template, one of
which is Tabbed with Navigation where in this template, a page has been provided
which consists of 4 page tabs which can be opened by pressing on each page tab,
so different pages will appear to fill in content, such as "Dashboard", "Theory",
"Bas'ﬁ Techniques" and "Video Tricks" by changing the name on each page tab
title. In the design of the android application made, you can enter a logo or layout
the text and add several new menus on each tab. For videos, you can also add them
by inserting the videos into an android application made through the "Resources
and Images" menu, so that when the application is run, the video is already
included in the android application without having to search for or add new files.
Several video clips containing the movements of pencak silat have each been
labeled. Therefore, it will be easier to call the videos according to their respective

labels. For adding logos and embedding / inserting video files into the android
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application. After inserting several videos, the next stage is adding content to fill in

the "Theory" page tab. On the page tab, several page tabs have been created again
to divide the content into several topics. Filling ﬂ content is done by writing texts
on the Memo component that has been added to each page tab.

The next stage is to fill in the content material text and images on the
"Basic Techniques" page tab. In this page, an additional new tab page is also
created to be divided into several topics. In addition to filling in the content text in
the form of material, this page also adds several images to complete the
information ﬂ'l each material. The addition of images in making android
applications. Then, make a video appearance menu on the "Steps Video" tab page.
On this page, the video is divided into several steps and each step has several
series of movements that are divided into several parts. To display the parts of this
step, you can use the "Button" component whicl is renamed according to the parts
of the step in the video that will be displayed. After all the designs are ready and
neatly arranged, the next stage is to fill in the script program or program code in
the android application that has been made. This can be done by filling in the
program code on each button that has been made or selecting the "Code" menwn
the bottom right page of the Firemonkey Embarcadero Delphi application. The
final stage is adjusting the screen display to the size of the android smartphone
device that will be used. The design of the android application for pencak silat uses
a minimum screen size of 5 inches

biomechanic analysis (Kinovea, 2014), which is an application for movement

The Content of single artistic made using Kinovea software for

analysis, comparison, and evaluation (Guzman-Valdivia et al., 2013). Kinovea is
useful for watching slow motion videos and studying athletes' techniques, as well
as being a RAD Studio 10.3 software developer. Kinovea is a video analysis
program that is a free software application for analyzing, comparing, and
evaluating sports and training. It is appropriate for physical education lecturers

and coaches. The following are some of the benefits of this software: observation,
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measurement, video comparison, etc. This program can also execute the analysis
without the usage of physical sensors or reflecting markers, and it is simple to use
(Muaza et al., 2018).

The video of a single artistic is analyzed as shown above ﬁing kinovea
software so that the angle of motion and slow-motion can be seen. An display of

the step movement in the android application:

Jurus Tunggal Tangan Kosong Jurus Tunggal Tangan Kosong

Jurus - 1 et Jurus - 1

Al A2 A3 Ad AS A1 A2 A3 Ad A5
Ak A7 RANGKAIAN JURUS1  AB A7 RANGKAIAN JURUS 1

STOP VIDEQ STOP VIDEO

Figure 1. Android App Display

The video of pencak silat with biomechanical analysis was created with
the Kinova program and made into an android application with software developer
RAD Studio 10.3, which intends to make learning the movements of a specific art
category of pencak silat easier for athlete and students. The precision of
movement is the most important aspect of the assessment, thus students must
ernorize the movements and sequences completely.
Investigate the interaction between item and person for studies on the educational

structile of the android application
Table 1. Result on the educational structure of the android application

No Item Mean SD
1 The android application allows me to follow the lectures. 342 841
2 Attending seminars does not encourage me. 3.10 1.216
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3 I have access to the course materials whenever I need them. 354 772
4 The android application is materially rich. 359 805
5  Itis simple to see the video contents. 350 878
6 I can study with the android application regardless of time or 370 919
location.
7  The android application helps lecture material learning,. 3.99 1.148
8 It is an android application technique for me to provide course 4.04 1.037
materials.
9 It can be used as a supplement to lectures 339 1.305
10 The android application improves educational quality. 347 1.057
11 The android application facilitates contact between students and 342 1.254
teachers
12 The android application boosted my interest in lectures. 3.64 1.136
13 The android application design is appropriate. 291 1.520
14 It is simple to flip through the pages. 447 833
15 The android application is a feasible option for interaction. 460 742
16 1 wanted to incorporate similar android application into future 4.34 830
lessons.
17 The android application is suitable for self-development. 432 882
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Figure 2. Person-item and item-person Wright Map

The item-person map is used to investigate the interaction between item and
person for studies. As represented in Figure 2. The majority of respondents have
higher ability above the item difficulty level which confirms the students have a
good answer. We also perform the Item Characteristic Curve (ICC) based on
instrument level. The ICC plot confirms that both studies fit the Rasch probability

whereby the empirical and expected lines match or overlap each other (Figure 3).
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Score on ltem

] 3 2 1 L] 1 2 3 4
Measure relative to item difficulty

Figure 3. ICC plot; category probability of the questionnaire on the educational
structure of the android application

Evaluated sharing structure of the application
Table 2. Result on the sharing structure of the application

No Item Mean SD

1.  The android application is simple to use. 40095 96571
2.  The screen design is simple. 4.1714 89289
3. It is simple to distribute the announcements page. 3.8952 84266
4. Video tutorials are simple to follow. 4.0095 87151
Tutorials are simple to understand. 4.0762 89545
6. An android application are simple to open and 4.0571 95905

evaluate.
7. [@pmplete content 44095 1.04417

8. Biomechanical analysis makes it easy to 4.3524 89851
understand movement

Discussion

The significance of l%ming media android application for memorizing sports
movements is increasing in the fields of physical education, sports, and health.
Studies have shown that android-based mobile learning media is a feasible and
effective tool for learning in these areas. Mobile sports apps have been found to be
beneficial in promoting various physical exercise behaviors and exercise adherence
among university students. Additionally, sports apps have been found to be useful

for physiotherapy students to acquire professional competencies in evaluating and
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diagnosing sports pathologies. The use of sports apps can also provide
entertainment and a break from routine, which can influence the intention to
continue using mobile sports apps. The combination of learning media with mobile
learning has been found to be useful in practical learning related to physical
education and sports. The use of sports apps in college sports education can
enhance the quality of sports education and integrate sports apps with college
sports education. Media, including learning media android application, is
considered a crucial tool for learning both inside and outside the classroom,
particularly in sports. The practical application research of sports teaching apps
under the background of new me&ia has been proposed to combine the
characteristics of the information age. Injury surveillance and workload monitoring
are important aspects of professional sports, including cricket, and the use of injury
surveillance apps has been suggested. In summary, learning media android
application for memoriz'ﬁlg sports movements is essential in promoting effective
and efficient learning in physical education, sports, and health.

Biomechanical analysis is a crucial tool for effective sports learning as it
provides an objective method of evaluating the performance of a particular sporting
technique. This is ﬁsential for improving sports and arts performance and
preventing injuries. Biomechanical feedback is also a relevant key to improving
sports performance. However, there are several challenges in the application of
biomechanics to sports, which limit its application in the qualitative analysis of
sport skills by many coaches. Nevertheless, the biomechanical analysis of sports
technique by young athletes under the guidance of a coach is an important
prerequisite for effective learning and a rﬁrrcct understanding of technical
techniques. Biomechanics is also importanH'n injury prevention and improving the
performance of athletes. It is used in various techniques for recording and
analyzing sports movements, and performance improvement and preventing injury
using the analysis. Biomechanics is also used in echanical and biomechanical

analysis in sports as well as robotics laboratories. The effective use of the linear
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statistical method in the mathematical modeling of the biomechanical
characteristics and sports performances created the possibility to deepen the phasic
preparation of spor&trajnjng and to process more efficiently the modern didactj
learning programs. Biomechanical simulation has become increasingly important in
areas like orthopedic surﬁ'cal planning, rehabilitation, sports medicine, and
biomedical device analysisg'l'he use of the video method of biomechanical analysis
of sports technique has contributed to the more efficient learning of sports
technique and to the achievement of better performances in competition. In
conclusion, biomechanical analysis is crucial in sports learning, and its effective
use can lead to better performance and injury preventign.

The final section is a summary, it cons’ﬁs of The Android application was
developed using RAD Studio 10.3, which is an object-oriented approach to
systems development that ingludes a development method and software tools.
(Pandawa et al., 2019) RAD aims to shorten the time required in the traditional
systems development life cycle between the design and implementaﬁ'on of an
information system RAD Studio Rio (10.3) is a software that enables developers
to create high-performance applications for various platforms, including
Windows, macOS, i0S, Android, and Linux Server, using the same native
codebase (Siswaja, 2015; Zulkitli, Natarsyah.S, 2021). It brings upgrades to VCL
for High DPI displays, support per Monitor V2, new W'ﬁdows 10 and WinRT
APIs, and updated mobile platform support. The Android application was created
using technical advanceﬂents and can be accessed online during the data
transmission procedure. The Rapid Application Development (RAD) approach
wabused to create this application (Salamah et al., 2019). The use of media, such
as visuals, audio, and video, is intended to stimulate students' interest and focus
throughout the autonomous learning process (Mohamed et al., 2018).

Mobile phones have become a powerful tool for lcaming,aoth inside and
outside the classroom (Sung et al., 2016). Students have provided feedback on the

benefits of using mobile apps and technology for academic purposes (Chen et al.,
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2015). y enabling mobile learning, students can collaborate in gralps, which
ensures a positive learning experience (Powell & Wimmer, 2016). The sharing
structure of the Android application has been investigated, and students have
shown that the usage of the program is simple, the content is c:ompletedmcl the
biomechanical analysis makes it easy to understand movement (Table 2). The ease
and convenience of the application in this study indicate that attention is paid to
the cor&nt of application creation and design (Table 1). Mobile developers should
focus on user convenience by doing some research on effective text, using
frameworks to provide user convenience, and making the application easy to
ange and reconfigure. Design, intuitive buttons, and quick content loading
should be easy and straightforward to implement and apply, helping users feel
mfortable (Aldayel & Alnafjan, 2017).
CONCLUSION
The android application of pencak silat with biomechanical analysis was
crﬁted with the Kinovea software and RAD Studio 10.3, The content developed
is basic techniques and single artistic jurus, the name of this android application is
“Analisis Biomekanika Jurus Tunggal Pencak Silat (Tutorial)”. Android
application design based on biomechanical analysis is a medium created to help
athletes and rts students to learn pencak silat. It has been foupd that
undergraduate $fudents easily adapt to mobile learning. As a result, an ®hdroid
application of pencak silat with Eomechanjcal analysis was created inside this
study to satisfy the demands of undergraduate students and coaches. The
application has not only been dcsignc& and tested, but it has also been in use for
four months. This study's conclusions are based on practical rather than theoretical
considerations. An in-depth evaluation was also offered through the evaluation of

the students' perspectives.
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