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ABSTRACT ARTICLE INFO
The purpose of the study. The context of this research is that coaches and trainers must be
able to adapt to competition as a result of the continuously changing technological landscape .
in the coaching process . Staying focused throughout training is the trainer's responsibility. Bas b fo
updaios

This is important because, in addition to monitoring training progress, the trainer's role during
sessions also requires the ability to evaluate programme results. To train the speed and
endurance of kicks for taekwondo players, this research aims to design a speed and endurance iR
training tool for Dollyo kicks. Chagi uses sensors, LEDs and digital accounting.

Materials and methods. The following processes form a research methodology called
research and development, which include: potential and problems; data collection; product
design; design validation; design revision; product trials; product revision; and mass
production.

s | mmamas |\ -

Results. Based on research, 93% of Taekwondo | experts are good at stage |, and 95% are very

good at stage Il. The assessment for stage | was 75% good, while stage Il was 95% very good, Atrticle History:

according to Taekwondo Il experts. Electrical expert | gave a good rating of 74% for stage | Received: November 11, 2022

and a very good score of 95% for stage Il. The Phase | assessment for Electrical Expert Il was

90% very good, and the Phase Il assessment was 95% very good. Accepted: January 27, 2023
Published: January 27, 2024

Conclusions. In small group testing, 71% of trainer evaluation methods were considered very
good; large group testing was 89.37%; and product testing was 89.37%.

Keywords: tool development; speed and endurance; taekwondo.

INTRODUCTION
There is competition in three taekwondo martial arts styles: "pomsee" (stance),

"kyurugi” (fighting), and "kyukpa" (skill demonstration). Fighting bouts, or "kyurugi,"

are the most popular kind of competition and have been a part of significant
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international events. According to Ahadiyyah, S. (2020), this sport debuted as one of

the most well-liked ones at the 2000 Sydney Olympics. Kicks are frequently utilized in
taekwondo matches. According to Wahyuri AS (2019), there are various taekwondo
kicks, and each one needs to be executed swiftly and precisely. Taekwondo has grown
tremendously, partly because it is a "martial art of Korean origin, which in recent years
has developed into an Olympic combat sport". When sensors in the head, body, and
leg protectors interact with one another in a technically sound manner, scores are
automatically displayed on a scoreboard at the 2012 London Olympics thanks to the
Protector Scoring System (PSS) technology.

Coaches need to modify their playing strategies so that athletes can play more
effectively and score points more readily, as stated by Arfanda et al. (2022). In
taekwondo, kick assaults are prioritized due to their greater force than Ginting NAL
(2023) fists. Though the game Taekwondo is practiced as pressure kicks from a moving
position, employing more leg strength and reach to knock out an opponent from a
distance, The discipline is extremely distinct in philosophy and technique. Taekwondo
provides a range of strong kicks, such as dollyo narae chagi, that can be utilized to
immobilize an opponent during fighting. The ability to enhance kicks Dollyo Chagi and
Hasanah (2021) is then covered in this area. A few of the several components that are
crucial for sports performance coaching at Wahyuri AS (2019) are precise coaching
objectives, systematic training schedules, suitable training aids and methods, and
evaluations that show how well the coaching process is working. In addition, factors
like the caliber of the coach, the infrastructure and facilities, the coaching atmosphere,
and the physical and mental attributes of the athletes need to be taken into account.
In Mylsidayu A (2022). We're entering a modern age thanks to technology's extremely
quick progress. We are currently in the midst of a modernization period because of
how quickly technology is developing. Technology became a significant component of
practically every aspect of human life because it was created to make jobs easier for
humans Agustian N (2021) Every sport has seen technological advancements, and
Taekwondo is no exception. To keep up with the most recent advancements, players

need to have access to the newest training gear. According to the statement (Febriani
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& Dewi, 2019), the variety of tools that are useful is growing along with the quantity of

tools that make use of technology.

The obligation of an athlete is to increase the capacity to develop physical
attributes such as strength, endurance, agility, coordination, speed, response time,
balance and fitness Wiguna (2021). Sports success is built on physicality because having
good physical attributes can help improve technique, tactics and mental toughness.
When an athlete has the right physique, he or she will progress from basic to advanced
techniques (Syamsiah et al., 2020). Sensors are detectors that can measure many of the
physical qualities that occur, such as light or pressure. The measurements can then be
translated by the sensor into a signal that can be read by a person. When sensors can
actually be connected to the electrical equipment that will record and measure data,
they can be used almost around the clock (Savitri, 2019). If a training tool in the form
of Pyongyo equipped with digital accounting is used to strengthen understanding
through demonstrations, the results will be more real. This training aid is useful for
helping coaches monitor athlete development more easily. It is intended that this
training tool can make teaching more interesting and effective. Coaches and players
can use this training aid to increase kicking speed and endurance (Nebahatqoru et al.,
2021). Methods for producing specific items and evaluating their efficacy are known as
research and development methods. “Education and technology must develop
simultaneously to meet today's development challenges.” Studies regarding the
efficacy of these products are needed to determine the need for specific products
through analytical studies and to evaluate how well these products work in the broader
community (Boateng et al., 2018).

Next, an initial needs analysis study was carried out on 7 people who were
competent in their respective fields. Speed and kick endurance training equipment is
still lacking and is urgently needed, based on the findings of research interviews
conducted with taekwondo instructors . To train kick speed and endurance, researchers
are interested in developing new instruments that can track kick results and timing.

Pyongyo is the source of this instrument.
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MATERIALS AND METHODS

Study participants
An initial needs analysis study was carried out on 7 people who were competent

in their respective fields. Speed and kick endurance training equipment is still lacking
and is urgently needed, based on the findings of research interviews conducted with

taekwondo instructors.

Study Organization
The term "research-based development" or "development research” refers to this

kind of study. W. Yuliani (2021) :18 This project attempts to develop a Dollyo kick speed
pyongyo training tool employing vibration sensors, LED lights, loudspeakers, and
digital accounts. In this field, taekwondo practitioners receive training from Chagi. In a
study by Umar et al. (2023), Borg & Gall state that the development process primarily
has two main aims: (1) creating goods; and (2) evaluating how well those products
accomplish goals. This study employs a procedural development model, which is a
descriptive process that lists the actions that have to be taken in order to produce a
product.

The Borg & Gall procedure in Mustafa (2022) explains to implementation to 10
step research and development strategies as follows: 1) Research and data collection
2) Planning 3) create a preliminary product form 4) conduct preliminary field testing 5)
final product revision 6) main field testing 7) Operational product revision 8)
operational field testing; 9)  final product revision 10) dissemination and
implementation. Of course, following the development techniques mentioned above
is not a necessity when conducting research and development. Every development
researcher is able to determine and choose the best course of action when facing their
own research process (Ellis & Levy, 2010). To enable effective and efficient
implementation, the development model used in this research will be adjusted and
simplified according to Juniar's statement (2019). Product planning, product
development, as well as research and data collection are the steps. Both quantitative

and qualitative data are present in the data collected. Qualitative data resulting from
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respondent interviews and quantitative data based on respondent evaluations through

guestionnaires are not compiled as research-supporting data (Busetto et al., 2020).

RESULTS AND DISCUSSION
The final result of this research is a taeskwondo kick speed tool based on Pyongyo-

based Dollyo Chagi. The training aid includes elements that replicate actions in the field
during the course of research. Coaches can also easily and quickly check the number
of counts on the field by using digital accounting with this instrument . Before being
tested on a limited scale, the Dollyo Chagi kick equipment that uses pyongyo needs to
undergo validation by professionals in the field of speed and endurance training.
Before the trial was carried out, the level of validity of the instrument was tested
through tool validation; namely, four expert validators—two electrical experts and two
taekwondo experts—were involved in ensuring the authenticity of the tool. An expert
team validated the process by watching as Pyongyo was used to create a training tool
for kick speed and kick endurance. It also included an assessment sheet and a page
with suggestions and feedback. A questionnaire comprising factors of product quality
makes up the evaluation sheet. Suggestion sheets are used for updates and feedback
to researchers on the instruments under development. The evaluation results are
displayed in Table 1 as ratings for several elements of product quality using a 1-4

assessment scale with categorization:

Table 1. Percentage Classification Source: Sugiyono in Adiska (2017: 68)

Percentage Classification Meaning

75 -100% Very good Very Worth Using
50 -75% Good Proper to use
25-50% Not good Fixed

0-25% Not good. Not Suitable for Use

Assessment by a trainer or taekwondo specialist, the research results show that even
though in principle the tool functions as it should, errors often occur during the first
stage of testing, such as insufficient sensor sensitivity, causing Pyongyo to display
illegible findings on the digital accounting display because it still only has one sensor.
Therefore, a thorough revision of the sensitivity level is required regarding the
incorporation of vibration sensors. The findings of early validation by taekwondo

specialists are shown in Table 2 below.
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Table 2. Results of Small Scale Trial Product Validation by Taekwond Experts

No Expert Validator Total Score Percentage Criteria
1 A1l 36 93% Very good and worth using
2 A2 30 75% Good and very worth using

Data collection was carried out by providing speed and endurance training equipment
products specifically designed for kick speed, as well as assessment sheets in the form
of questionnaires intended for electrical specialist doctors. Electrical specialists perform
validation in two steps. Phase | consisted of expert evaluation of training aids created
for Dollyo Chagi's kicking speed and endurance as well as recommendations for
improving the original product. The kick speed training tool that was perfected in the
first step was evaluated by an electrician in stage Il. product validation results by
electrical experts and overall ratings for tool quality and content The table that will be

described below makes this clear:

Table 3. Results Validation by Electronics Experts Small Scale Trial

No. Expert Validator Score Average Criteria
1 B1 29 74.5% Good and worth using
2 B2 36 90% Very good and very worth using

(Source: Researcher Data)

Table 4. Results of large-scale trial product validation by Taekwondo experts

No Expert Validator Total score Average Criteria
1 Al 38 95% Very good and very worth using
2 A2 38 95% Very good and very worth using

(Source: Researcher Data)

PERSENTASE RATA - RATA AHLITAEKWONDO

Graph 1. From small-scale and large-scale taekwondo experts

Table 5. Results of Large-Scale Trial Product Validation by Electronics Experts

No Expert Validator Total score Average Criteria
1 Expert I. 38 95% Very good and very worth using
2 Expert Il 38 95% Very good and very worth using

(Source: Researcher Data, 2020)
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HASIL VALIDASI AHLI ELEKTRO

Graph 2. Comparison of the average percentage of validation results from small-scale and large-scale electrical experts

Table 6. Results of small scale trials

Subject Score obtained Maximum score Percentage Category
Athlete 284 400 71% Worthy
(Source: Researcher Data)

The evaluation of 10 athletes in small group trials resulted in a score of 284 out of a

possible 400, or a percentage of 71%, based on the table above. With these
proportions, the final result is the creation of Dollyo Chagi's taekwondo kick speed

training aids, with Pyongyo included the “decent” group.

Table 7. Results of Large Scale Trials

Subject Score obtained Max score Percentage. Category

All star 374 400 93.5% Very worthy

Taekwondo athlete.
Taekwondo 348 400 87% Very worthy

Poncho Team athletes
Mabar 355 400 88.75% Very worthy

Taekwondo Athlete
PAB 353 400 88.25% Very worthy

Taekwondo Athlete
Total score 1430 1600 89.37% Very worthy

(Source: Researcher Data, 2020)

As seen in the table above, a large-scale trial 40 athletes from four distinct athlete
groups were evaluated, and the results showed an overall score of 1430 out of 1600,
or 89.37%. According to these percents, the instrument used to create the speed and
endurance training gear for Dollyo Chagi's pyongyo-based taekwondo kicks falls into

the "very eligible" category.

Table 8. Results of Large-Scale Trials on Trainers

Subject Score Maximum score Percentage Category

Taekwondo trainer 229 240 95.41% Very worthy

(Source: Research Data, 2020)

As can be seen from the table above, 4 coaches from 4 separate groups of athletes

obtained an overall score of 229 out of a possible 240 in large-scale trials or 95.41%.
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This percentage places the development of the Pyongyo-based Dollyo Chagi

taekwondo kick speed and endurance training equipment product in the "Very
Feasible" category. Based on the results of product trials on both small and large scales,
it appears that the tool product developed has good aspects of effectiveness because
it is easy to use and has components that suit the training analysis needs of coaches
and athletes, allowing it to fulfil the coach's analytical goals. In addition, this product
has excellent efficiency, and because it can be applied to all categories, its feasibility
meets the "Highly Eligible (Very Eligible)" criteria. Researchers created a tool to train
Dollyo Chagi's speed and kicks. This development product is sports equipment that
uses Pyongyo . The researcher's steps in creating a product, which include several steps,
include: (1) collecting data to identify potential problems and using this information as
a basis for the research concept; (2) preparing the initial product form, namely the
design of a model for kick speed and endurance training equipment; and (3) expert
validation, carried out by specialist electrical and taekwondo doctors. The development
of kick speed and endurance training equipment includes several stages, including: (4)
product revision supervised by electrical technicians and taekwondo experts; (5)
testing, which involves implementing the product through small- and large-scale trials;
(6) expert product revision to achieve the ideal product; and (7) the final product, which
is refined to provide the desired results. This is supported by previous development
studies and research by Faozan et al. (2017), where a development research project
entitled Sensor Development to Measure Athletes' Endurance When Kicking resulted
in a tool to evaluate athletes' endurance when kicking in Taekwondo, as well as
research conducted by Rarasti, A. (2019), who created a bag (samsak) training tool
based on traffic light technology to increase the reaction speed of Taekwondo athletes'
kicks.
CONCLUSION

Equipment for speed training for taekwondo kicks using pyongyo has been
created and implemented. Taekwondo instructors or coaches can use this tool to
quickly assess their athletes during training. Experts in small-scale trial evaluations put

it in the good range. Large-scale testing findings show that the product works as
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intended and has a greater beneficial impact for trainers when assessing training
outcomes. The tool developed has good effectiveness aspects, as proven by the results
of small and large-scale product trials. Its easy-to-use design and existing components
meet the training analysis needs of coaches and athletes, allowing them to meet and
assist the coaching team's analysis goals. Taekwondo clubs or training centres can
simplify the athlete evaluation process by using Dollyo Chagi's kick speed training
solution using pyongyo . In places where technology has not been used to increase
trainer success, administrators can distribute and provide speed and endurance

training tools to taekwondo trainers to utilise Dollyo Chagi's kick speed pyongyo.
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