2024, Retos, 60, 1205-1212
© Copyright: Federacién Espaniola de Asociaciones de Docentes de Educacién Fisica (FEADEF) ISSN: Edicidn impresa: 1579-1726. Edicion Web: 1988-2041 (https:/ /recyt.fecyt.es/ index.php / retos/ index)

Digital-based pencak silat learning in Indonesia
Aprendizaje digital de pencak silat en Indonesia
Mulyana Mulyana, Sagitarius Sagitarius, Oktoviana Nur Ajid, Geraldi Novian
Universitas Pendidikan Indonesia (Indonesia)

Abstract. The use of digital technology has the potential to increase the effectiveness of learning both theoretical and practical materials
with a wide range and not limited to space and time. This research aims to develop a digital-based learning model in the form of a
website as a medium to improve the skills of the FPOK student athletes in pencak silat. The method used was research and development
which consists of five stages, namely needs analysis, product design, product development, preliminary field test, operational field test
(comparative test). The results of this research are web-based teaching materials. The design of digital teaching materials has been
validated by lecturers of learning technology, and sports skills at UPI Bandung. The learning process increased in terms of mastery of
pencak silat skills, exceeding the achievements of the direct teaching method.
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Resumen. El uso de la tecnologia digital tiene el potencial de aumentar la eficacia del aprendizaje de materiales tanto teoricos como
practicos con una amplia gama y no limitada al espacio y al tiempo. Esta investigacion tiene como objetivo desarrollar un modelo de
aprendizaje basado en lo digital en forma de un sitio web como medio para mejorar las habilidades de los atletas estudiantes de FPOK
en pencak silat. El método utilizado fue la investigacion y el desarrollo que consta de cinco etapas, a saber, analisis de necesidades,
disefio del producto, desarrollo del producto, prueba de campo preliminar, prueba de campo operativa (prueba comparativa). Los
resultados de esta investigacion son materiales de ensefianza basados en la web. El disefio de materiales de ensehanza digitales ha sido
validado por profesores de tecnologia de aprendizaje y habilidades deportivas en UPI Bandung. El proceso de aprendizaje aumento6 en

terminos de dominio de las habilidades de pencak silat, superando los logros del método de ensefianza directa.
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Introduction

Digital learning is increasingly replacing traditional ed-
ucational methods every day (Tashova, 2021). Especially af-
ter the spread of the corona virus, many educational insti-
tutions were closed to reduce transmission (Akram et al.,
2021). As a response to this, UNESCO has recommended
educational institutions to equip themselves with online
learning tools (Joseph et al., 2020). Learning tools and
technologies enable students to develop more effective in-
dependent learning skills (Tashova, 2021). The use of digi-
tal technology can also improve the teaching and learning
process (Roschelle et al., 2008). In physical learning such as
self-defense, tutorial virtual conferences can be a useful tool
to bridge social distance and can continue physical learning
of self-defense although in a different form (Kantzara &
Loos, 2021). The martial arts learning process can be stim-
ulated and supported by digital media (Hilvoorde & Pot,
2017; Novak et al., 2016; Van Hilvoorde & Koekoek,
2018). Therefore, itis hoped that under current conditions,
digital-based learning will be very useful and effective when
used as a learning medium in pencak silat martial arts. The
reason is that although learning the techniques of pencak silat
martial arts takes time and requires face to face meetings,
the learning can be assisted by the use of digital learning
media.

Previous research suggested that the competencies
needed in digital learning include planning and organizing
learning (Brady & Higgins, 2015). There are differences in
the paradigms of learning patterns between leaning that uses
and does not use technology and between the concept of
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learning in the classroom (classroom setting) and open
learning or digital learning which does not always have to
be in class (Purdy et al., 1992). Digital learning systems re-
quires supporting infrastructure and technology, such as
computers, internet access, servers, television, interactive
video, CD/DVD ROM, and so on (Sife, A., Lwoga &
Sanga, 2007). Digital learning includes aspects of hardware
(infrastructure) in the form of computer sets that have the
ability to transmit data, whether texts, messages, graphics,
videos, or audios (Cothrel & Williams, 1999). With this ca-
pability, digital learning can be interpreted as a computer
network that is interconnected with other computer net-
works throughout the world (Kitao & Kenji., 1998). Inter-
connected computers can create a sharing function which in
simple terms can be referred to as a network (networking).
The sharing function that is created through the network
does not only include facilities that are needed and often
needed, such as printers or modems, but also those related
to data or certain applications or programs. Another pro-
gress related to digital learning as stated by (Kitao & Kenji.,
1998) is that many computer terminals around the world
are connected to digital learning, so that many people use
digital learning every day. The advantage of digital learning
is that it is an enjoyable medium, which creates learner in-
terest in digital programs (Nana & Surahman, 2019). Other
studies that discussed virtual technology in martial arts
training provide many benefits and advantages. An example
of unique research is on the role of digitization in the form
of martial arts games in increasing the interest of the players
to practice martial arts (Harper, 2013). Spreading martial
arts in online media was able to increase the interest of the
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audience to do the same activities, such as the parkour com-
munities who upload their activities. Another example is
the use of virtual reality simulation technology for dance
practice. The research on judo sports branch in “Digital
Tools in Service Competence Development” focused on the
use of digital devices in developing service competencies
and regards the digital training package format as a positive
aspect (Miki & Kokko, 2019).

This current research aims to solve practical learning
problems in the sport of pencak silat by utilizing digital tech-
nology innovations. This is because reliability, availability,
and security of the application are important elements in the
process of digitizing education, and the user experience when
accessing applications determines various technological inno-
vations that can optimize the educational process. The au-
thors conducted a search of research related to digital tech-
nology, especially for the learning process and has not found
research that uses web-based learning media to assist the
learning process of pencak silat. Therefore, the authors con-
cluded that the research on pencak silat learning using web
technology-based media is still original and has never been
done.

Method

This research used the research and development (R&D)
method conducted in8 months. The research location was at
the gymnasium of Universitas Pendidikan Indonesia. This re-
search produced a learning aid for pencak silat martial arts in
the form of visual digitization, with a focus on producing
web-based teaching materials.

Research Sample

In the research and development, we selected samples
purposively, namely students who were enrolled in the Pen-
cak Silat course from the population of Sports Coaching Edu-
cation Study Program, with a total of 104 students. Then, the
samples were divided into two groups, namely the experi-
mental group of 52 students who would carry out a prelimi-
nary field test by being given a pencak silat learning model us-
ing the developed product, and the control group of 52 stu-
dents who would carry out an operational field test (compar-
ison test), namely by being given a conventional learning
model. The results from both groups were then compared.

Research Procedure

The research procedure refers to the research and devel-
opment model of Borg and Gall (1983). The model consists
of ten stages: (1) needs analysis, (2) planning, (3) product in-
itial development, (4) preliminary field testing, (5) main
product revision, (6) main area testing, (7) product revision,
(8) operational field testing, (9) final product revision, and
(10) socialization and implementation. However, this re-
scarch only used five stages according to the needs, namely:
(1) Needs analysis, (2) Product Design, (3) Product Devel-
opment, (4) Preliminary Field Tests, (5) Operational Field
Tests (comparison test).
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Figure 1. Flowchart of Research Stages

Needs Analysis

The Needs Analysis stage included product selection,
literature review, and field observations regarding the con-
cepts needed. At the beginning of the R&D activity, it was
necessary to explain the product outline to be developed
and the product tentative outline. The main focus in this
analysis was finding solutions in distance learning for prac-
tical courses, especially Pencak Silat.

Product Design

At this stage, the researchers ensured that the purpose
of the particular product or type of product was really suit-
able and could solve the problems and needs that had been
determined at the need analysis stage. Cost estimates, la-
bor, and product development time had to be as well de-
signed as possible. Additionally, the design of the system to
be built was also the main focus at this stage. The product
design focused on use case diagrams which are divided into
several components, namely use case diagrams of the ad-
ministrator, lecturers, and students.

Product Development

The third stage, Development of Preliminary Product
was done after the design activities are completed. At this
stage preliminary product forms were developed and would
be tested at a later stage. Detailed activities were carried
out including drafts or product specific materials and eval-
uation tools. The product draft was produced to be finalized
afterwards. Furthermore, this stage produced several inter-
faces from the product design such as log in pages, dash-
board pages, registered course pages, student score report
pages, quiz pages, and add new courses pages.

Preliminary Field Test

Preliminary field tests were conducted on the experi-
mental group of 52 students who were given a pencak silat
learning model using the developed product. The purpose
of the preliminary field trial was to directly test the results
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of the product. Then, the results of this trial would undergo
analysis of the results, whether the results that students ob-
tained lead to a good understanding in the learning process
of the pencak silat course.

Operational Field Test (comparison test)

The operational field tests were carried out in a control
group of 52 students, namely by giving a conventional
learning model. The results of the test were then compared
with the results from the experimental group. The goal of
the operational field testing was to ensure that the product
was completely ready for use in the field without the pres-
ence of developers or staff. To achieve this condition, the
product had to be thoroughly tested in every aspect. The
operational field tests were directed at activities that are
similar to regular learning. At this stage, the results of the
experimental group and the control group were compared,
with a focus on determining the level of effectiveness of the
learning model using the digital-based pencak silat learning
development product or conventional pencak silat learning
model.

Data Collection

The treatment given was pencak silat course material that
had been arranged in the syllabus and lesson plans delivered
with a duration of 2 x 50 minutes for each meeting. How-
ever, the materials were differentiated, as the experimental
group was given the web-based Learning Model System
(LMS) method from “m-silatupi.com” and the control
group was given conventional methods. The instrument for
measuring the results of the treatment were theoretical
tests related to the materials that have been given then ac-
cumulated with practical tests in the mastery of the Pencak
Silat Movement Techniques that were taught during the

treatment.

Data Analysis Technique

The analysis design to test the effectiveness of digital
learning model products used empirical experiments. The
experimental design uses the quasi-experimental method
(nonrandom assessment), with the type of Alternative Post-
Test Treatment Non-Equivalent Design (Alternative Treat-
ment Post-Test Only with Nonequivalent Groups Design)
(J. Creswell, 2013).

Findings and discussion

Findings

Analysis and Design

This section discusses the analysis of procedures and
flow of documents which are described in the form of
flowcharts, coding and analysis of non-functional systems
which include hardware and software used, as well as anal-
ysis of users involved in the system. This analysis section is
divided into two parts, namely the ongoing analysis and the
analysis of the system to be built.
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Analysis

The ongoing analysis was conducted during the teaching
and learning activities in which the lecturer was present in
class to provide lecture materials to the students. It was a
virtual class using the application that we had designed and
developed. This application could be accessed by all stu-
dents who enrolled the pencak silar martial arts sports
course, which was developed based on a web-based LMS.
This was intended so that the problems that have been men-
tioned in the introduction section were answered, namely
that student with athlete status, who were enrolled in the
pencak silat course but could not attend lectures due to be-
cause they have to take part in the TC (Training Center) in
cach of their respective sports, can continue studying. The
steps that will be taken are as follows:

a)  Lecturers come to class and teach or provide ma-
terials to the students.

b)  The students who are taught by the lecturer record
or take notes of the lecture materials.

c)  The lecturers give assignments to the students.

d)  The students work on the assignments given by the
lecturers.

e)  The lecturers give quizzes to students.

f)  The students work on quizzes given by the lectur-
ers.

g)  The lecturers give final scores or accumulated
grades for quizzes and assignments to the students.

h)  The students receive the final score from the lec-
turers.

Analysis of the system to be built

The steps that will be taken to analyze the system to be
built are as follows:

a)  The admin logs in to the system.

b)  The system will verify, if it fails, it returns to log
in.

¢) If successful, the admin will enter course data and
student data into the system.

d)  Course data and student data will be stored by the
system.

e)  The lecturer logs into the system.

f)  The system will verify, if it fails it returns to log
in.

g If successtul, the lecturer will enter assignment
data, quiz data and upload material into the system.

h)  Assignment, quiz, and material data will be stored
by the system.

i) The students log in to the system.

j)  The system will verify, if it fails it returns to log
in.

k)  If successful, the students will download the mate-
rial, send assignments and quizzes.

I)  The system will store data on student assignments
and quizzes that have been done.

m) Complete.
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Design

Design is the depiction, planning, and sketching or ar-
rangement of several separate clements into a unified
whole. This stage includes configuring the software and
hardware components of a system.

Use Case Diagram

Use case diagram is a construction to describe the rela-
tionships that occur between actors and activities contained
in the system. The goals of use case modeling include defin-
ing the functional and operational requirements of the sys-
tem by defining the usage scenarios that are agreed upon
between the user and the developer. From the analysis of
existing application users, the use case diagram for the sys-
tem was designed.

Admin’s Use Case Diagram

Admin has a very complex role in its use including:

a) Login.

b)  Edit admin profile.

C) User management to manage user data such as
adding users and deleting users.

d) Course management to manage course data.

e)  Features management to provide quizzes, assign-
ments, materials, and videos to student users.

Lecturer’s Use Case Diagram

The role of lecturers in the system is:

a) Login.

b)  Edit the lecturer's profile.

) Course management to manage course data that
will be given to students.

d)  Features management to provide quizzes, assign-

ments, materials, videos to students.

Student’s Use Case Diagram

The role of students in the system is:

a) Login.

b)  Edit student profile.

c)  Student features, the function of this feature is to
do quizzes, do assignments, open material and watch videos

given by the lecturers.

The Results of Product Interface Development

Log In Page

This page contains a username and password form that
functions to input in the registered user username and pass-
word. The ‘Log in” button functions to enter the system,
and the ‘Log in as a guest” button functions to enter the sys-
tem for users who are not registered or as guests. This page
can be accessed by the administrators, lecturers, and stu-
dents.

Dashboard Page

This page serves as the main interface displaying courses
that have been recently accessed by the user. This page can
only be accessed by student users.

Registered Course page
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This page contains any courses that the user is registered
in. This page can only be accessed by student users.

Student Score Report page

This page contains a report on the scores of the courses
that students the students are registered in. This page can
be accessed by administrators, lecturers, and students.

Quiz page

This page contains quiz questions given by lecturers to
students. This page can be accessed by administrators, lec-
turers and students.

Add New Course Page

This page functions to add new courses. This page can
be accessed by administrators and lecturers.

Limited Test (Experimental) Results

Based on limited tests in the experimental group, the
following data were obtained:
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Figure 2. Experimental Group Field Test Results on Learning Outcome Distri-
bution of Pencak Silat Skills
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Based on Figure 2, very effective learning results were
obtained, with 27 students or 60%obtaining A, excellent
(4.0,), 16 students or 25.8%o0btaining A-, nearly excellent
(3.7), 2 students or 3.23%obtaining a very good score
(3.4), 6 students or 9.68%obtaining a good score (3), and
1 student or 2.7%obtaining a fairly good score (2.7) (2015
UPI Education Implementation Guidelines).

Comparative Trial Results ( Con trol)
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Figure 3. Control Group Field Test Results on Learning Outcome Distribution
of Pencak Silat Skills

Figure 3 shows the learning results of the control group,
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namely the group that used direct teaching or did not use
digital-based learning. Of the 52 participants, 24 students
or 46.15%obtained an A (excellent), 21 students or
40.38%obtained an A- (almost special) score, 5 students or
9.62%obtained a B+ score (very good), 1 student or
1.92%obtained a B (good), and 1 student or 1.92% ob-
tained a B- (fairly good). When the percentage of scores
were compared, in the excellent score category, the exper-
imental group gained 60%, larger than the control group
which was 46.15%. In the nearly excellent score category,
the experimental group gained 25.81%, smaller than the
control group which was 40.38%. In the very good score
category, the experimental group gained 3.23%, smaller
than the control group which gained 9.62%. In the good
score category, the experimental group gained 9.68%,
larger than the control group namely 1.92%. In the fairly
good category, the experimental group gained 1.61%,
smaller than the control group which gained 1.92%. It can
be concluded that web-based learning for learning out-
comes of pencak silat skills was more effective than direct

learning.
Discussion

This research succeeded in creating an LMS learning
model or digital-based learning. This product was quite ef-
fective for use in the learning process of pencak silat at the
Sports and Health Education Faculty (FPOK, Fakultas Pen-
didikan Olahraga dan Kesehatan). Overall, the learning pro-
cess could take place online and students were able to fol-
low and complete all learning materials properly. Moreo-
ver, in this research, the data obtained from the tests were
limited in scope. Based on the test results, it was found that
digital-based learning was effective in the learning of pencak
silat. Similar research has also been done to develop inter-
active multimedia teaching materials in the pencak silat
coursev (Angga et al., 2020). In their research (1) the de-
velop product, in the form of interactive multimedia using
CourseLab 2.4 software, was used to compile powerful and
casy-to-use e-Learning-based multimedia teaching materi-
als (e-learning authoring tools); and (2) it was concluded
that the development of interactive multimedia teaching
materials for the pencak silat course could help improve con-
ceptual understanding and improve the basic technical skills
of pencak silat. The similarity of the research results is found
in the application of Android-based Three-Dimensional
Website (Web3D) technology as a medium for learning the
basic movements of silat. This interactive multimedia could
help fighters remember silat movements and overcome the
shortage of books. In terms of technological acceptance of
the use of Web3D technology, 86% users agreed that the
learning media was useful, 85% users agreed that the media
was casy to use, 86% users agreed that they intended to use
the media, and 78% users felt hesitant to actually use the
3D Silat Learning Media (Rahmanto & Yuda Utama, 2018).
The results of other studies also show that interactive mul-
timedia teaching materials have a significant effect on
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improving learning outcomes in the theory and practice of
martial arts courses (Suwiwa etal., 2014). Currently, many
interactive multimedia for pencak silat have been developed
(Istiqomah, 2014);(Saputro, 2018);(Setiawan,
2015);(Suwiwa et al., 2014);(Syah, 2017), for example the
use of CourseLab 2.4 has been proven to effectively im-
prove the learning process, and it was used in the develop-
ment of course teaching materials for martial arts for stu-
dents of Malang State University (Mubarok, 2016).

In line with the research results, previous research used
digital technology in physical education learning such as the
application of learning videos conducted in eclementary
schools (O’Loughlin et al., 2013). Video technology was
effective in incrcasing engagement in lcarning and demon-
strating a level of commitment such as helping other stu-
dents to develop technical understanding. In addition, it
was found that students felt motivated and it allowed them
to be more engaged in learning (Casey & Jones, 2011). Sim-
ilar results were also found by (McKethan & Everhart,
2000), who conducted research in elementary schools
showing significant differences in results between the con-
ventional group and the multimedia group in improving the
skills component. Research has shown that similar technol-
ogies, such as video-based instruction, have significant suc-
cess in physical education (Morrison & Reeve, 1989). It was
also found that the development of motor skills physical
prowess and assessment of motor skills could be improved
by using interactive video discs. In chemistry courses, digi-
tal-based learning could improve student learning out-
comes. The effect of digital-based learning strategies on stu-
dent learning outcomes was 52.8%. This showed that digi-
tal-based learning strategies could improve student learning
outcomes in organic chemistry courses which in turn could
increase the achievement of chemistry learning outcomes
(Wijayati et al., 2019). Thus, technology in learning has
conceptually contributed to learning activities in the form
of problem-solving knowledge, increasing student motiva-
tion, and enriching learning resources that can be obtained
quickly. Digital-based (online) learning can have a positive
effect in overcoming the challenges of education in Indone-
sia (Widiara, 2018). In terms of the assessment of the de-
velopment of a digital-based assessment modelwas carried
out in Australia. An integrated and practical computer-
based assessment component was designed and adapted to
manage a variety of physical activities and was successfully
implemented in schools. Students found the assessment
process to be very authentic and meaningful in the field of
Physical Education Studies, in which ‘practical’ and ‘theo-
retical” aspects were integrated into the assignments. This
assessment provided a valid assessment tool related to as-
pects of students' skills, knowledge, and understanding
(Penney etal., 2012).

In the area of learning methods, the digitalization of ed-
ucation has led to new learning methods which facilitate lec-
turers and students to have enthusiasm and interest in the
learning process. The results showed that the use of Geo-
Gebra assisted by e-learning was effective in improving
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student learning outcomes in the concept of fields and lines
in space. This can be observed from the majority of students
obtaining maximum learning outcomes, and only a small
number of students whose learning outcomes were still
minimal. This research recommended using GeoGebra and
c-learning in  learning other geometric concepts
(Sudihartinih & Wahyudin, 2019). Changes also occurred
in the learning process because it does not have to go be
face-to-face. In traditional learning, the learning process is
delivered only face-to-face, but with advances in technol-
ogy, the learning process does not have to bring together
lecturers and students, but can also use digital applications.
This will create student independence during the learning
process (Andalas & F, 2020). The assessment aspect has also
changed, namely with the existence of an assessment data
processing system that uses technology, the process is faster
and more accurate. Manual analysis certainly makes the
learning time longer. However, after the digitization of ed-
ucation, all tasks have become easy to do. This is also true
in practical learning, such as the application of sports teach-
ing platforms in universities. That the use of SOA technol-
ogy is an effective way to build a sports network education
digital platform in colleges and universities (Brown, 2015).

Due to advances in technology, new methods have been
created that enable students to understand abstract materi-
als, because these materials can be easily understood by stu-
dents with the help of technology. Implementing and using
information sensors, robotic motion data, and hand move-
ments monitored in collaborative workspaces, enables live
experimentation and facilitates effective empirical learning
processes (Komenda etal., 2019). Therefore, the complex-
ity of using digital technology seems to be one of the con-
tributing factors (Wijekumar et al., 2006). The above re-
scarch results have been proven in digital-based learning re-
search, in learning the traditional martial arts of pencak silat
at the Indonesia University of Education (UPI). Pencak silat
as a game (expertise) in self-defense with the dexterity to
parry, attack, and defend oneself. Technically, the basic
skills of pencak silat are very complex (Mulyana, 2013).
The complexity of learning pencak silat is not easy to teach
students, especially those who are new to pencak silat.
Moreover, student athletes have limited opportunities to
attend lectures. Therefore, innovation in presenting digital-
based pencak silat learning materials is absolutely needed, es-
pecially in the midst of the current pandemic era. The
presentation of digital-based learning is not only carried out
via the web, but is also packaged in videos that are interac-
tive and easy to follow. The use of the web (e-Learning) in
learning pencak silat has made it easier for students to over-
come difficulties in learning complex movement skills so
that they become more concrete, thus having an impact on
increasing student understanding. (Munir, 2017) stated
some of the advantages of e-Learning: (1) It provides a high
stimulus for learning interactions.

E-Learning which is built and used carefully can im-
prove learning interactions between educators and students
as well as the teaching materials delivered; (2) It provides
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convenience in learning interactions, not limited by space
and time. Students can access the learning materials availa-
ble in the system, whenever they can and wherever they
are, because the learning materials have been packaged in
electronic form; (3) It provides a wide range of effects. The
flexible nature of e-Learning in terms of space and time pro-
vides an effect that can be reached by students through
online learning. Place and time are no longer an obstacle for
students who want to study but not having enough time;
and (4) The learning materials can be easily updated and
stored. E-Learning facilitates material updates that can be
done in a structured and timed manner easily. In addition,
e-Learning provides convenience in terms of storing learn-
ing materials in the system, so students can easily reopen
learning materials that they want to repeat in understanding
them. (Darmawan & Bariyah, 2015) added that there are
three functions of e-Learning in teaching and learning activ-
ities: (1) It functions as a supplement as students have the
freedom to choose teaching materials contained in e-Learn-
ing. There is no obligation for students to use e-Learning
materials. Even though it is only optional, students who use
e-Learning will definitely have additional knowledge; (2) It
functions as a complement as the teaching materials in e-
Learning are used to complement the learning materials
that students receive in class, which means that the material
in e-Learning is programmed to become reinforcing mate-
rial or repetition material for students; (3) It functions as a
substitution. Many developed countries provide learning al-
ternatives to their students, with the aim that they are more
flexible in managing class schedules according to the time
and daily activities of students. The emergence of the digital
era in the world of education has become a source of

knowledge and information center in education (Kusnandi,

2019)
Conclusion

The use of digital-based learning technology makes the
learning process of pencak silat more efficient, especially for
students with athlete status who cannot attend face-to-face
classes. The effect of digital-based learning strategies on stu-
dent learning outcomes was higher than face-to-face classes.
This shows that the existence of a digital-based learning
strategy can improve student learning outcomes which in
turn can increase the achievement of learning outcomes for
pencak silat. Based on the test results data, there was an in-
crease in ability with the use of digital-based teaching me-
dia, amounting to 59.68% compared to conventional learn-
ing 46.15%. Reports on student evaluation results in each
semester made it easier and faster to see the results. Student
responses in digital-based learning through the use of video
media showed positive responses, which were also evi-
denced by the increasing students activities in each lesson.
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