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Abstract

The purpose of this research is to develop a robotic-based block takraw technique skill tool. This research method is a
development that uses the ADDIE model. The sample in this study comprised 25 athletes. The research instrument used was an
expert validation questionnaire and a student perception questionnaire. The data analysis technique used is descriptive
statistics for quantitative data and Miles and Huberman’s technique for qualitative data. The results of expert validation of
exercise measurement and evaluation tests, takraw expert validation and media expert validation showed very good results
where the product developed was feasible to use. The results of students’ perceptions of the robotic-based block takraw
technique skills showed very good results as well. Therefore, this robotic-based block takraw technique skill tool is very good as
a supporting tool in training to improve the smash ability of takraw athletes.
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1. Introduction
1.1 Conceptual and Teoritical Framework

Optimal achievement development in addition to good and continuous athlete coaching, an
athlete’s optimal performance, is also influenced by physical, technical, tactical and mental conditions
(Russell et al., 2019; Syukur & Soniawan, 2015; Padli et al, 2020; Umar et al, 2022). The results of
sports achievements are largely determined by good programme planning and implementation (Jones
et al., 2017; Maksymchuk et al., 2020; Sallis et al., 2016; Padli et al). The training programme is an
important tool or guide for trainers to use as a guide in planning exercises that must be structured in a
targeted, theoretical and timely manner (Ferrero et al., 2019; Gorecky et al., 2017; Harsono, 2004,
Hilliard, 2015; Padli et al, 2022). Takraw is a sport that has developed widely and rapidly in today’s
society (Aji et al., 2021; Hermanto, 2017; Udomtaku & Konharn, 2020; Padli et al, 2022). To be able to
play takraw well and beautifully, a player must know and master the technical skills of playing takraw,
especially good mastery of technical skills (Hermawan, 2020; Hakman et al., 2018; Kosni et al., 2018).
Technical skills are one of the important factors for an athlete because without good technical skills, it
is clear that a player will not have good achievements.

In takraw, the technique that is needed and must be mastered by the players is mastering basic
techniques and also special techniques. The basic techniques of takraw include silage, kick, tread,
head play, grasping and shoulder to shoulder (Astra, 2017; Maseleno et al., 2016; Zulkifli et al., 2019),
while the special technique is an advanced technique from the basic technique, namely service,
receiving the first ball (reservice), block, operan (passing) and smash (Dianawati et al., 2017; Muhyi et
al., 2021). All of these must be taught properly and with the correct method if achievement is to be
achieved. One of the efforts to improve so that there is a continuous increase in achievement is to
make special technical skill tools, especially in blockers or blocking the ball (Achmad et al., 2019;
Hanafi, 2020; Pratama et al., 2017).

Block is a movement made to hold the ball or return the opponent’s ball either from a smash or
heading with the position of the player doing the block approaching the net (Ferrari et al., 2018;
Permana et al., 2021; Pichardo et al., 2021). Furthermore, Sahabuddin (2020) states that blocking is
one of several defensive work movements. Correct/good blocking is when the blocker can make his
block fall in the opponent’s area without being able to be returned by the opponent. Usually doubters
who have good block skills and the opposing side who does the smash have a hard time making an
attack. Thus, we think that the best defence is to block, and for that block needs to be paid attention
to by the coaches in the training process (Nata, 2021; Purwanto, 2017).

One of the developing science and technology domains that help exercise activities in sports is
robots (Eom & Lee, 2020; Javier Lopez Frias & Luis Pérez Trivifio, 2016; Xiao et al., 2017). The
implementation of robots so far has been able to help humans in various fields, especially in the
industrial sector (Benotsmane et al.,, 2018; Braganca et al.,, 2019). Artificial intelligence plays an
important role in the world of robotics because it allows robots to move automatically with just simple
commands (Raj & Seamans, 2019; Siau & Wang, 2018; Vrontis et al., 2022). The application of artificial
intelligence, especially robotics in human daily life, can replace humans in the real world (Nisiotis et
al., 2020). To develop the world of robotics even further, researchers are trying to make robots
perform various kinds of human-made sports and games. The hope is that robots can act like humans
and someday can be used in a wider scope (Fernandez & Hollinger, 2017; Ohairat, 2019).

The application of robots has been widely applied in Japan; many business processes involve robots
in their daily business processes, from restaurants to supermarkets; with the application of robots in
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various human activities in the future, it cannot be denied that many jobs can be replaced by robots
(Kamide et al., 2015; Kovacic, 2018; Nomura et al., 2015; Putra, 2020). Therefore, it is necessary to
create or modify the existing tools to adapt to current conditions. With advances in science and
technology, a coach will understand and make it easier to analyse and train the latest series of training
models so that they will further improve their soccer skills (Torres-Ronda & Schelling, 2017; Wijayati,
2015). Therefore, it is necessary to develop a robotic-based takraw block technique skill tool.

1.2 Related Research

Information and communication technology (ICT) demands for changes in various fields including
sports. ICT is widely used in physical education and sports science which is able to answer many needs
in the field of sports education. Wicaksono and Utama (2020) showed that sports teachers in primary
and secondary schools used ICT as a learning medium for sports education but have not been
maximised. Furthermore, Hasana et al. (2021) developed an ICT-based audio visual learning media
model in PJOK learning for elementary school teachers which shows the results that the resulting
product is very feasible to use. Kusuma (2019) applied blocked practice methods and technology-
based footwork media that utilise technology in badminton. ICT can be used to develop sports
education where one of them is takraw, in line with Nugroho and Sulaiman (2021), who developed
android-based takraw learning media for students.

1.3 Purpose of The Study

This study aims to design and develop a robotic-based block and smash technique. The urgency of
the findings of this study can be used as a reference and recommendation for academics, coaches and
takraw stakeholders that this tool can be used as an alternative as a form of exercise that can be used
to improve soccer block and smash skills. Based on these objectives, the formulation of the problem in
this study are as follows:

1. Isthe robotic-based block takraw technique tool developed feasible to use?

2. What are the students’ perceptions of the use of robotic-based block takraw technique skills?
2. Method and Material
2.1. Research Model

This research is a development research using the ADDIE model which consists of (1) analyse, (2)
design, (3) develop, (4) implement and (5) evaluate (Agustien et al., 2018; Astalini et al., 2019; Darmaji
et al., 2021; Januszewski & Molenda, 2008). The ADDIE model is one of the most commonly used
development models in the field of instructional design that serves as a guide in software
development (Branch, 2009; Budoya et al., 2019; Stapa & Mohammad, 2019). In accordance with the
purpose of the first year of research, namely the product in the form of findings on the feasibility of
robotic-based tools that have been empirically tested, the sequence of research work in the first year
will focus on tool findings.

2.2. Participants

The place of research was carried out at the Padang State University GOR. The research activity was
carried out starting from October to November 2021. The sample in the study comprised 25 students
who were members of the takraw organisation, Padang State University, who were selected based on
the purposive sampling technique. Purposive sampling is a sampling technique with certain
considerations or in-depth criteria (Melesse & Mekonnen, 2020; Tegeh et al., 2020). Purposive
sampling applied in this study is used to obtain research subjects based on special considerations,
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namely research needs or what is expected in research (Aldila et al., 2022; Darmaji et al., 2021). The
sample selection in this study was carried out based on special considerations, namely students who
are members of the takraw student activity unit at the Padang State University because they
understand the game of takraw.

2.3. Data Collection

This study uses quantitative and qualitative data. Quantitative data comes from the results of
students’ perceptions of the product developed and the results of expert validation, while qualitative
data comes from the interviews. The research instrument used was a student perception
qguestionnaire and an expert validation questionnaire. The student perception questionnaire grids and
expert validation questionnaires are shown in Tables 1 and 2.

Table 1. Student Perception Grid

Indicator ltems
Physical 1,2,3,4,5,6,7,9,10,11, 12
Design 13, 14, 15, 16, 17, 18, 19, 20, 21
Utility 22,23, 24, 25, 26, 27, 28, 29, 30

Table 2. Expert Validation Grid

Indicator ltems
Physical 1,2,3,4,5,6,7,9,10,11, 12
Design 13, 14, 15, 16, 17, 18, 19
Utility 20, 21, 22, 23, 24, 25, 26, 27, 28

The results of the assessment of the questionnaire were compiled with a 5-point Likert scale, as
shown in Tables 3 and 4.

Table3. Category of Student Perception Results

Interval score Category
30.0-52.5 Very Bad
52.6-75.0 Bad
75.1-97.5 Good
97.6-120.0 Very Good

Table 4. Category Expert Validation Results

Interval score Category
1.00-1.75 Very Invalid
1.76-2.50 Invalid
2.51-3.25 Valid
3.26-4.00 Very Valid

2.4. Data Collection Process

The research procedure was started by developing a robotic-based block takraw technique skill
tool. The development was carried out using the ADDIE development model with the following stages:
(1) analyse, (2) design, (3) develop, (4) implement and (5) evaluate. In the analyse and design stages,
the analysis and processing of designing a robotic-based block takraw technique will be carried out.
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Furthermore, the development of robotic-based block takraw technique skills will be carried out at the
develop stage. At the develop stage, the product will be validated by experts to get a valid and good
product to use. The experts will fill out the expert validation questionnaire and interviews were
conducted during the validation process with the experts.

The products that have been suitable for use will then enter the implementation stage where the
products will be used by students who are members of the Padang State University takraw
organisation. At the implementation stage, a questionnaire on students’ perceptions of the robotic-
based block takraw technique skills will be distributed. Next, it enters the evaluation stage which is
useful for fixing the weaknesses of the robotic-based block takraw technique skills products that were
found. The data from the questionnaires and interviews will then be analysed by researchers to get a
conclusion.

2.5. Data Analysis

The data analysis technique used in this study consisted of two techniques, namely quantitative
and qualitative. The quantitative data technique is carried out with descriptive statistics by calculating
the mean, median, mode and maximum and minimum scores. Meanwhile, the qualitative data
analysis technique was carried out using the Miles and Huberman’s technique. Furthermore, the work
steps in this study consisted of identifying the need for takraw blocker media tools, designing robotic-
based blocker media tool designs, consulting with robotic technicians, assembling tools, expert
validation and small group trials.

3. Result
3.1 Eligibility of robotic-based block takraw technique skill tools

The robotic-based block takraw technique skill tool developed will go through hardware and
software testing. The purpose of the test is to know the performance of the tool in accordance with
the initial design so that results and comparisons are obtained from what was previously planned. As
for testing the control of an important tool for training the smash ability of takraw athletes, it is not
blocked by the opponent. The robotic-based block takraw technique skill tool developed is shown in
Figure 1.
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Figure 1. Robotic-Based Takraw Block Technique Skill Tool

The product developed in the form of a robotic-based takraw block technique skill tool must go
through a validation test before being used. The purpose of the expert validation test is to see and
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analyse the accuracy and suitability of the developed model. Expert validation was carried out in
October 2021 at the Faculty of Sports Science by way of practice in the field, describing the tools and
how they work in the field accompanied by filling out questionnaires that have been compiled by
researchers. The results of expert validation that have been carried out can be observed in Table 5.

Table 5. Expert Validation Results

Sports measurement and

Takraw expert

Media expert

Aspect evaluation test expert
Mean % Category Mean % Category Mean % Category
Physical 3.20 80% Good 3.33 83.33% Very Good 3.44 86% Very Good
Design 3.40 85%  Very Good 3.40 85% Very Good 3.14 78.57% Good
Utility 3.44 86%  Very Good 3.20 80% Good 3.33 83.33% Very Good
Total average 3.34 83.5% VeryGood 3.31 84.25% Very Good 3.30 82.5%  Very Good

Table 5 shows the results of the validation of robot-based media blockers for takraw from three
aspects, namely physical, design and usability. The robot-based media blocker tool for takraw sports
had expert validation of sports measurement and evaluation tests, takraw expert validation and media
expert validation. In the expert validation of sports measurement and evaluation tests, the physical
aspect obtained an average of 3.20, with a percentage of 80, in the good category; the design aspect
got an average of 3.40, with a percentage of 85, in the very good category; and the usability aspect got
an average of 3.44, with a percentage of 86, in the very good category. The results of the expert
validation of the measurement and evaluation tests of sports as a whole obtained a mean of 3.34,
with a percentage of 83.5, in the very good category.

The results of the takraw expert validation on the physical aspect got an average of 3.33, with a
percentage of 83.33, in the very good category. In the design aspect, the average is 3.40, with a
percentage of 85, in the very good category. In the usability aspect, the average is 3.20, with a
percentage of 80, in the good category. The results of the takraw expert validation as a whole get a
total average of 3.31, with a percentage of 84.25, in the very good category.

The results of media expert validation on the physical aspect got an average of 3.44, with a
percentage of 86, in the very good category. In the design aspect, the average is 3.14, with a
percentage of 78.57, in the good category. In the usability aspect, the average is 3.33, with a
percentage of 83.33, in the very good category. The results of the validation of media experts as a
whole obtained an average total of 3.30, with a percentage of 82.5, in the very good category. Thus, all
the validation scores are in the very good category.

3.2 Students’perceptions of the use of robotic-based block takraw technique skills

The robotic-based block takraw technique skill tool developed has been tested on students. Based
on the test, the students’ perceptions of the robotic-based block takraw technique skill tool were
found. The results of the students’ perceptionsshows the students’ response or students’ assessment
after using the robotic-based takraw block technique skill tool. The description of students’
perceptions of the use of the robotic-based takraw block technique skills tool is shown in Table 6.

Table 6. Description of Students’ Perceptions of the Use of the Robotic-Based TakrawBlock Technique
Skills Tool

Interval f % Category Mean Median Mode Min Max
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30.0-52.5 0 0% Very Bad

52.6-75.0 0 0% Bad

75.1-97.5 7 28% Good 99.58 % % 86 112
97.6-120.00 18 72% Very Good

Table 6 shows a description of the results of students’ perceptions of the use of the robotic-based
takraw block technique skills tool. It can be seen that 18 students, with a percentage of 72, are in the
very good category. Then, 7 students, with a percentage of 28,are in the good category. The mean is
99.58, the median is 98, the mode is 96, the minimum score is 86 and the maximum score is 112.
Based on the results obtained, we see that students have a very good perception of the use of robotic-
based takraw block technique skills tool.

4, Discussion

This research developed a robotic-based block takraw technique skill tool. The tool developed is
expected to be used as a supporting tool in training to improve the smash ability of takraw athletes. It
must first go through hardware and software testing before being used. The purpose of the test is to
determine the performance of the tool in accordance with the initial design so that the results and
comparisons are obtained from what was previously planned.

The tool developed was checked for feasibility. The feasibility check was carried out on several
aspects, namely 1) the type of battery [12 Volt/32 Ampere used by the car battery for reasons of
length (the duration of the battery)], 2) the load power of the tool; 3) tool strength; 4) tool load; 5)
remote tools; and 6) remote battery power. Then, the steps in using this tool are 100% and can be
used directly before being tested. The implementation instructions are as follows:

1. Purpose: To test the feasibility of the media tool.
2. Equipment

a. 1soccer field

b. 20 takraw balls

c. Abo board

d. Net takraw

e. Pen

f. Research questionnaire form

g. Robotic-based media blocker tool

h. Remote, Camera or Video.
3. The process of implementing the research instrument

a. The team gathers athletes to get guidance from testees to listen to the steps for
implementing the instrument's feasibility test.

b. The media blocker is in field A on the right.
c. The buoy next to field B stands in the middle as a float.

d. The remoter behind field A is level with the robotic apparatus.
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e. Validator next to the field.

bl

At the time of execution of instructions from the director called the athlete to get ready.

One person smashes in field B along with the buoy.

> o

The ball is baited by hand with a minimum height of 2 meters.

The remoter is ready to press the left and right side buttons by following the direction of the
ball/smasher.

j. Expert validators immediately fill out the questionnaire that has been prepared.

k. Validator dari mahasiswa/pemain yang laki-laki mengisi angket bagi pelaksanaan yang
perempuan.

I. Smash is done with at least 35 tries.

m. Video was taken for each testee when performing the smash skills.
4. The validator notices when the tool is used the following:

a. The device/media blocker is already connected to the remote.

b. The smash position is ready and a remote controller is ready to press the back and forth
button by following the direction of the ball’s speed.

c. The height of the blocker can be adjusted to the height of a smasher.
d. The robotic work system through the dynamo via the remote control is already live.

e. When the ball is running, the remote control immediately works with back and forth / left
and right side is feasible.

f. Smashers who do must smash hard.

The robotic-based block takraw technique skills tool is tested for feasibility through validation. The
purpose of the expert validation test is to see and analyse the accuracy and suitability of the
developed model. So that it can measure what it should measure. The technique used in collecting
data to test the validity of the construct was by interviewing and looking at the contents of the
product developed so that researchers are able to reveal the widest possible data from the
assessments of experts. The interview was accompanied by a working demonstration of the developed
instrument model. The experts involved in this study consisted of three types of experts, namely
experts on sports measurement and evaluation tests, takraw experts and media experts.

Expert validation is carried out based on three aspects, namely physical aspects, design aspects and
usability aspects. The robotic-based block takraw technique skills tool had expert validation of sports
measurement and evaluation tests, takraw expert validation and media expert validation. The results
of the expert validation of the measurement and evaluation tests of sports as a whole obtained a
mean of 3.34 with a percentage of 83.5 in the very good category. The results of the takraw expert
validation as a whole obtained a total average of 3.31, with a percentage of 84.25, in the very good
category. The results of the media expert validation as a whole obtained an average total of 3.30, with
a percentage of 82.5, in the very good category. Thus, the robotic-based block takraw technique skills
tool was declared very good and can be used.

In addition to the results of expert validation in the form of numerical data, interviews with experts
were also obtained during the validation process. The results of the interviews became a source of
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supporting data to develop robotic-based block takraw technique skills. Interviews were conducted
with experts on sports measurement and evaluation tests, validation takraw experts and media
experts. The measurement and evaluation test experts on behalf of the Republic of Indonesia stated
that the image should be clarified with the grooves and distances; the description of the
implementation of the test is clarified and for the implementation of the smasher it is better not to
follow the tool; for the quality of the validator's questionnaire, the purpose and objectives of the
items are further clarified; for further development using sensor tools; and led to the development of
blocker and smasher test instruments.

The takraw expert on behalf of Z stated that he was assisted by a bouncer who was used to (his
position) the ball being tossed at a minimum height of 2 m according to the ability of the smasher;
the criteria for gender are male and female; on the smash item, it is tried once first by following the
blocker tool; implementation for this test, preferably five times only; the location of the media
blocker does not cross the net, the height of the block is parallel to the height of the person who is
hitting the smasher (150-175 cm). Media experts on behalf of RY stated that the blocker board device
is also made like robotics, speed blocker via sensor, propulsion should be further increased,
media/box blockers should be reduced to make them lighter and faster, propulsion tools should be
made even more sophisticated, android based remote control device and altitude adjustment using
the remote too.

The robotic-based block takraw technique skill tool developed was then tested on students. With
the aim of knowing students’ perceptions of robotic-based takraw block technique skills tool. The
results of student perceptions are student responses or student assessments after using robotic-based
block takraw technique skills. The results of students' perceptions of the robotic-based takraw block
technique skills tool obtained a mean of 99.58 with 18 students from a total of 25 students in the very
good category. This shows that students have a very good perception of the use of robotic-based block
takraw technique skills.

Many studies on the use of ICT in sports education have been carried out. This research is in line
with research conducted by Yang (2020),who developed an artificial intelligence-based soccer training
technology evaluation model where the results showed that the artificial intelligence-based soccer
training technology evaluation model was more efficient to use. Then, lkram et al. (2015) developed
an loT-based soccer surveillance system that embeds sensing devices (sensors and RFID) that can
monitor the health of footballers and reduce health problems. Furthermore, this research is relevant
to research by Astuti et al. (2022), who developed an interactive learning media for down and up
passing techniques in volleyball games based on android technology using the MIT App Inventor
where the product developed was declared very feasible to use. Not only that, Zhao and Liu (2021)
also developed basketball shooting technology based on fusion motion capture acceleration sensors.

This research is in line with research conducted by Hermawan et al. (2019) which develops machine
training (DBH 2MCS) to improve services for takraw athletes where the use of technology in takraw
can be a means to support the development of athlete achievement. Furthermore, Nugroho and
Sulaiman (2021) developed an android-based takraw learning media for students where students
showed a very positive response to the takraw learning media application. However, there has been
no previous research that has developed an integrated takraw sport with robotics. The purpose of this
study was to develop and determine the feasibility of robotic-based block takraw technique skills, as
well as to determine students’ perceptions of the use of robotic-based block takraw technique skills.
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The novelty of this research is the developmentof a robotic-based block takraw technique skill tool.
Previous research discussed the development and use of technology in soccer, volleyball and
basketball. The lack of technological development in takraw is one of the considerations of researchers
in the innovations to be carried out, coupled with the absence of the use of robot-based technology in
takraw. Therefore, it is necessary to develop a robotic-based block takraw technique skill tool. In
addition, this study also analysed students’ perceptions of the use of robotic-based block takraw
technique skills. Student perceptions that arise due to the use of technology-based learning media tools
can be used as a reference in the development of other learning media products. Furthermore, this
research is also useful for knowing the development of robotic innovation in learning at universities.

This study implies that the robotic-based block takraw technique skill tool that was developed and
declared to be suitable for use is one of the innovations in learning media. This study found that the
development of robotic-based learning media was able to produce good student perceptions on the
learning itself. The achievement of good student perceptions can be an indicator that the
development of technology-based learning media is needed for learning today.

The limitation of this research is that the robotic-based block takraw technique skill tool developed
was only tested on a small scale, namely students who are members of the student takraw activity
unit, Padang State University. Trials on a large scale also need to be carried out to determine the
feasibility of the product being developed more broadly to get maximum results. The researchers
suggest conducting further research by testing the robotic-based block takraw technique skills tool on
a large scale. Then, the researcher also suggested to conduct further research on the development of
skill tools for other sports.

5. Conclusion

Based on the results of the study, it was found that the average scores of experts on sports
measurement and evaluation tests, takraw experts and media experts were in the very good category.
Thus, the results of the validation scores are in the very good category. The students gave very good
perceptions about the use of the robotic-based takraw technique skills tool. Hence, the robot-based
blocker technique skill tool can be used in improving the smash ability of takraw athletes. The
limitation of this study is that the robotic-based block takraw technique skill tool was only tested on
students who are members of the takraw student activity unit at Padang State University. Therefore,
the suggestion that researcher puts forward is to implement the product more broadly to get
maximum results.
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