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Abstract

The study purpose. This study aims to evaluate the effect of the Tabata aquatic training method program in

increasing the muscle power of beginner level athletes.

Materials and methods. The researcher used a mixed method in this study. There were twenty swimming athletes
(n =20, age: 14.40 + 1.18 years, height: 169.20 + 3.18 cm, weight: 62.20 + 2.26 kg) who agreed to participate in this
study and were divided into two groups. The treatment group (n = 10) received the Tabata aquatic program and the
control group (n = 10) swam every day without participating in any physical activity. The Tabata aquatic program
was carried out for 9 weeks with a frequency of 3 times a week. After implementing the Tabata aquatic program,
10 athletes were interviewed. This study applied a quantitative research instrument, including squat jumps, and a
qualitative research instrument, including individual in-depth interviews lasting for 30 minutes each. Analysis of
quantitative data using IBM SPSS version 25.0 and qualitative data using thematic analysis was applied.

Results. Quantitative study results showed that there was a significant increase in the squat jumps test (leg muscle
power) in the treatment group and vice versa, there was no increase in the control group. However, in qualitative
research results, most participants mentioned that the Tabata aquatic program is a fun training method and has a

positive effect.

Conclusions. After carrying out the Tabata aquatic program for 9 weeks, we confirmed that this training method has
a great impact on improving athletes’ leg muscle power in swimming.
Keywords: Leg muscle power, Tabata aquatic, Swimming athletes, Mixed methods.

Introduction

Muscle power is a product of force and movement speed
that plays an important role in athlete performance in all
competitive sports, such as basketball, martial arts, soccer
and swimming (Loturco et al., 2015)which influences sports
performance. However, the traditional determination of the
specific workload at which power production is maximized
(i.e., optimum power load. Previous studies reported that a
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great muscle power resulted a long throw in shot put train-
ing (Zaras et al.,, 2013). Similar results were shown in judo,
a great muscle power could improve athletes’ performance
much better in the competition (Campos et al., 2018). In
sports like soccer, muscle power plays a key component to
generate a hard kick (Burhaein, Ibrahim & Pavlovic, 2020). A
study conducted by Alricsson, Bjérklund, Ekstrom & Osten-
berg (2016) reported that athletes’ experienced a decline in
physical condition in the era before and during COVID-19
(Setiawan, Iwandana, Festiawan & Bapista, 2020). Based on
these facts and data, athletes and coaches need to find an ap-
propriate training method to increase muscle power.
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Nowadays, Tabata training or known as high intensity
interval training (HIIT) (Biddle & Batterham, 2015; Foster et
al.,, 2015; Tabata, 2019; becomes popular in among athletes and
coaches in several countries (Evangelista et al., 2017; Muraws-
ka-Cialowicz et al., 2020) obesity, type-2 diabetes. Tabata is a
method that combines high-intensity exercise and rest (Joo,
201515.3 + 1.2; the final bout, 18.6 + 0.9; P< 0.001; Sumpena &
Sidik, 2016). Tabata training works in 20 seconds intervals of
high intensity exercise and 10 seconds for rest and repeated 8
times for a total of 4 minutes (Ekstrém, Ostenberg, Bjérklund
& Alricsson, 2017). Previous studies reported that the Tabata
training method had an effect on increasing muscle power
(Gillen & Gibala, 2014). A recent study has proven that Tabata
training method is effective for improving physical fitness in
handball athletes (Setiawan et al., 2020) and martial arts (Patah
etal,, 2021). Another advantage of the Tabata training method
that has been reported is the ability to increase V02max endur-
ance (Greenlee et al., 2017) and reduce obesity rates (Burhaein
et al,, 2020). The effects of the Tabata training method have
been reported internationally by researchers in various coun-
tries (Kong et al., 2016; Wewege et al., 2018; Torma et al., 2019).
However, the analysis focused only on traditional Tabata-
based training methods or often performed in closed or open
spaces, while this research focuses more on evaluating Tabata
aquatic which is a training or physical activity carried out in
a water with or without music (Ryzkova, Labudova, Grznar
& Smida, 2018). The Tabata aquatic training method should
be carried out twice a week and each exercise must reach an
intensity load of 50-85% HRmax (Rebold, Kobak & Otterstet-
ter, 2013). Previous studies have found that Tabata aquatic is
effective in improving cardiorespiratory fitness (Mcdaniel et
al., 2020). However, as far as we know this research is the first
work that evaluate Tabata aquatic training method to increase
the leg muscle power of swimming athletes. In addition, our
study presents different method from previous studies, namely
a mixed method in an effort to evaluate the effect of Tabata
aquatic training method has based on a quantitative and quali-
tative perspective. This research has implications as a valuable
information or reference for coaches, lecturers and athletes
regarding the importance of using the Tabata aquatic training
method and being a solution for trainers about methods that
can be used during the COVID-19 pandemic. Therefore, this
study aims to evaluate the effect of Tabata aquatic training
method on improving athletes’ leg muscle power.

Materials and Methods

Participants

This study used a mixed method, which is a type of re-
search that combines quantitative (experimental) and quali-
tative (in-depth interviews) method. Based on data from
previous studies, it shows that mixed method was effective
for uncovering and overcoming a problem.

Participants was taken from 20 beginner level swim-
ming athletes in Karawang Regency (age: 14.40 + 1.18
years, height: 169.20 + 3.18 cm, weight: 62.20 + 2.26 kg).
Participants were divided into an treatment group (Tabata
aquatic group, n = 10), in which the training program was
carried out in the water for 9 weeks and a control group
(CG, n=10), in which the participants performed their daily
swimming exercise routine or without followed any physical

exercise program for 9 weeks. Before starting this research,
all participants were asked to write a statement letter about
their willingness to participate in all activities in this study.
This study was approved by the Indonesian National Sports
Committee Karawang Regency (E-177/9/2021) and in ac-
cordance with the World Medical Association Code of Eth-
ics (Helsinki Declaration for humans).

Instruments

Quantitative Instruments

In this mixed method study, the instrument for mea-
suring the level of leg muscle power was squat jumps (SJ)
(Alemdaroglu, 2012). All participants work on SJ in twice
trials and the best score was used for statistical analysis
(Garcia-Pinillos, Camara-Perez, Soto-Hermoso & Latorre-
Roman 2017).

Qualitative Instruments

Meanwhile, the qualitative instrument used in-depth
interviews with participants with a duration of 30 minutes
per person. Interviews were conducted directly and used
Bahasa language.

Study organization

This mixed research was conducted from September
until October 2021 in Karawang district (Indonesia). There
were several meetings that had been held for quantitative
research. The first meeting was conducted on September 15,
2021, with 20 participants involved in initial test activities
(S]) and swimming tests. The second meeting on September
8, 2021, the treatment group carried out the Tabata aquatic
training program until the 21st meeting (22 October 2021).
The 22nd meeting (24 October 2021), all participants carried
out the final test activity, namely S]. The Tabata aquatic train-
ing is held in the morning in the swimming pool located
at Singaperbangsa University Karawang (Indonesia). This
study strictly implement COVID-19 health protocol, for ex-
ample, all participants and the research team were checked
for body temperature and used hand sanitizer prior training.
While, the qualitative research was carried out on 27 and
29 October 2021, the treatment group were interviewed for
30 minutes each and the interviews were conducted using
Bahasa. The Tabata aquatic program is presented in Table 1.

Table 1. Tabata aquatic program

Training Unit

Exercise Activities Duration
Components
Warm-up Prestretch and cardiorespiratory 10 min
warm-up (e.g. Jogging).
Focuson  Exercise is done at high intensity for
practice 20 seconds for one form of exercise
and 10 seconds for rest.
Tabata aquatic program: 4 min
Squat jump, jumping jack, barrier
hop, high knee.
Cool-down Cardiorespiratory cool down and the 10 min

poststretch.
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Statistical analysis

Quantitative analysis

Normality and homogeneity testing used Shapiro-Wilk
analysis and Levene Test (p > 0.05). While the descriptive sta-
tistics (M + SD) and the difference in the pre-test and post-
test SJ scores of the Tabata aquatic and control groups were
tested using Independent Sample t-test analysis. The level
applied in this study was p < 0.05, which means it is accepted
as significant. The size of effect size was calculated as follows:
small d: <0.5, medium d: 0.5-0.79 and large d: >0.85. All data
were analyzed using the IBM SPSS tool (version 25.0).

Qualitative analysis

The qualitative analysis in this study was thematic, the
results of in-depth interviews were coded and categorized
into three themes (Ekstrom, Ostenberg, Bjorklund & Alrics-
son 2017), namely: theme 1: Tabata aquatic training experi-
ence, theme 2: benefits of training Tabata aquatic and theme
3: disadvantages of Tabata aquatic training.

Results

The normality test results were normally distrib-
uted (p = 0.110>0.05), similar with homogeneity test
(p=0.126>0.05). In the pre-test and post-test of SJ, the Tabata
aquatic group showed a significant increase (p = 0.002<0.05),
it was indicated by the size of effect (d = 0.76) (Table 2).
Meanwhile, the control group showed that there was no im-
provement in SJ (p = 0.567>0.05) and effect size (d = 0.00).

The results of qualitative research through in-depth in-
terviews with participants obtained the following results:

Theme 1: Tabata Aquatic Training Experience

Most of the participants mentioned that “the applica-
tion of Tabata aquatic makes us feel satisfied and fun while
doing leg muscle power training. In addition, we feel Tabata
aquatic is the right method to increase leg muscle power
during the current pandemic crisis””

While some of the participants stated that “Tabata
aquatic provides a lot of training or movement experience
for us and we also feel very enthusiastic in practicing because
it is accompanied by music”

And the rest argued that “Tabatata aquatic training ac-
companied by music, so it cause us to not feel bored while
doing the exercises. And we agreed to continue using Tabata
aquatic to increase our muscle power, even though this re-
search has been completed.”

Theme 2: Benefits of Tabata Aquatic Training

Most of the participants expressed the opinion that “The
benefits of applying the Tabata aquatic training method are it
is easy to implement and fun.”

While some argue that “Tabata aquatic increases the
muscle mass of our leg, so our swimming speed becomes
better”

Some argue that “The Tabata aquatic training method
has a better efficiency rate than other types of training or this
training can save more time.”

Theme 3: Disadvantages of Tabata Aquatic Training

Most of the participants argued that “If physical fitness
is not in good condition, Tabata aquatic will pose a risk of
injury to the user”

Then some argue that “When going to do Tabata aquatic
training it is better to do optimal warm-up, because high-
intensity training is possible to cause injury or leg cramps.”

Discussion

The objective of this study was to evaluate the effect
of the Tabata aquatic training method on increasing ath-
lete’s leg power. The main finding in our quantitative study
showed that the Tabata aquatic (EG) training method which
had been carried out for 9 weeks has a positive effect on
increasing leg muscle power (7-10% muscle performance),
thus increasing the speed in swimming athletes. The im-
provement in high muscle power occured because Tabata
performed in water (aquatic) has a heavier load than Tabata
performed on land, thus requiring the muscles to work more
optimally (D’Acquisto et al., 2015). In addition, the form
of exercise or movement used in the Tabata aquatic pro-
gram is explosive with high intensity (80-90%) and it is the
key to success in triggering an increase in the power aspect
(Fajrin, Kusnanik & Wijono, 2018). Similarly, research by
Garcia-Pinillos et al. (2017) found that HIIT/Tabata training
resulted in an increase in muscle performance (6-9%), sprint
performance, speed swimming and cycling. Even, Herbert
et al. (2017) reported that conducted Tabata for 6 weeks can
increase the muscle power of master level athletes. On the
other hand, the control group (CG) did not show a signifi-
cant increase in leg muscle power.

While in qualitative research show that most athletes
agreed that the Tabata aquatic method is a very fun and not
boring exercise because it is accompanied by energetic music
and of course this training has a positive effectiveness for
improving the condition of leg muscle power possessed by
swimming athletes. The results of this study are in line with

Table 2. Differences values in pre-test and post-SJ in the EG and CG groups

EG CG
Dependent Pre-Test Post-Test ES Pre-Test Post-Test ES
Variable p 5 p K
Mean(SD) Mean(SD) (d) Mean(SD) Mean(SD) @«
SJ 42.0 (9.3) 52.8 (11.4) 0.002  0.76 352 (4.1) 34.4(3.9) 0.567  0.011

SJ: Squat Jumps, SD: Standard Deviation, EG: Eksperimental Group, CG: Control Group, p: Signifikansi; ES (d): Effect Size

(Cohen’s d)
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previous studies (Garcia-Pinillos et al., 2017). For example,
an aquatic-based Tabata performed for 10 weeks was effec-
tive to improve the physical fitness of students (Ryzkova et
al., 2018).

In summary, our research has implications for provid-
ing alternative methods for swimming and other researcher
could use this study as a reference for further research. In
addition, according to the training effect size, Tabata aquatic
has a moderate effect on increasing the leg muscle power
of beginner level swimming athletes. Future studies are in-
teresting to follow up, for example comparing the Tabata
aquatic training method with Tabata that conducted on land.

Conclusions

Based on the results and findings in this study, it can be
concluded that the Tabata Aquatic training method program
has been shown to have an effect on increasing leg muscle
power. However, this study still has limitations, namely the
limited number of participant and scope is relatively small,
only from one sport. Therefore, it is suggested further stud-
ies need to be carried out with many athletes from other
sports. This research has implications for being a solution for
coaches to improve the physical condition of athletes during
the COVID-19 pandemic crisis and provide information for
lecturers, coaches, students or athletes about the importance
of using the Tabata aquatic training method.
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YU 36UIbLLIYETbCA CUJIA M'A3IB HIT CTOPTCMEHIB NICNA
3ACTOCYBAHHA BOAHOI NMPOTPAMU TABATA?

Pycnan A6ayn lani'**“PE, Ipdan 3enar Axman'*5<P, Pexxa Patpi [xynianti'A®,
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"VuiBepcurer Cinranep6anrca KapaBanr
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*YuiBepcurer Myxammapii Mananra
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ABTOpPCHKMIT BKIAL: A — Am3aits gocnipkeHHs; B — 36ip ganux; C — craraHanis; D — migroroska pykormucy; E — 36ip kowrtis

Pe¢epar. Crarts: 6 c., 2 Tab1., 28 mKepert.

MeTa pOCHilPKeHHA — OLIHMTY BIUIMB IIPOTPaMy BOJ-
HUX TpeHyBaHb TabaTa Ha 30i/1bIIeHHA M A30BOI CHUIM

CIOPTCMEHIB-TTOYATKiBIIiB.

Marepianu i meTomgu. Y faHOMY JOCTi/[KEHH] BUKOPUCTa-
HO 3MiLTaHuil MeTOx. [IBafLATh CIOpPTCMeHIB-11aBLiB (n = 20,
Bik: 14,40 *+ 1,18 pokis, spict: 169,20 + 3,18 cm, maca Tima:
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62,20 + 2,26 Kr) HOTOAVINCS B3SATU YYaCTb y KOC/I/PKEHH]
Ta 6ynu pospmineHi Ha ABi rpynu. ExcrepuMeHTaIbHa TpyIa
(n=10) saitmasacs 3a BogHO!0 porpamoro Tabata, a KOHTPOJIb-
Ha rpymna (n = 10) 3aiiMaracs IIaBaHHAM IOfH: 6e3 Oyab-aKol
inmoi ¢isnyHoi akTMBHOCTI. BogHa mporpama Tabara 3acro-
COByYBajIacsA MPOTAroM 9 TIDKHIB 3 pasu Ha TWoKAeHb. Ilicna
BIPOBaKeHHs BofgHOI nporpamu Tabarta 6ymo onmrano 10
CIIOPTCMEHIB. Y JOCTiIPKeHHI BMKOPUCTOBYBABCA KilbKiCHMIT
aHasIi3, SIKUII BK/IFOYAB [IPUCIAaHHS 3 BUCTPUOOM, Ta SKICHUI
aHasi3, AKUI BK/IIOYAB iHAMBiflya/lbHi JOK/IAaJHI ONMMTYBaHHA
tpuBanictio 30 xByumH koxHe. KinbkicHi fani 6yno npoanari-
30BaHo 3a goromoroto IBM SPSS Bepcii 25.0 Ta sAKicHi gani - 3a
TOIIOMOTOI0 TEMAaTUYHOTO aHaIi3y.

PesynbraTn. Pesynpraty KijIbKiCHOTO JOCTif)KeHHA IO-
Kasa/ju 3HauHe 301/IbIIeHHA MOKasHMKIB y TecTi «[Ipuciganusa
3 BUCTpuOOM» (Cuma M’AA3iB HIr) B eKCIepMMeHTa/IbHill IpyIi
i, HaBIIaKy, y KOHTPOJIbHII TPy 36i/IblIIeHHA He CIOCTepira-
nocb. OffHaK, 3a pe3y/lbTaTaMy AKiCHOTO JJOCi/IKEHHS, 6i/1b-
IIiCTh YYaCHUKIB BiASHAuMIN, 110 BogHa mporpama Tabara €
LJiKaBMM METOJOM TPEHYBaHb i Ma€ MO3UTUBHMII BIIUB.

Bucnosxku. Ilicns 3acrocyBanHs BogHOI porpamu Taba-
Ta IPOTATOM 9 TVDKHIB MU MiATBEPANIN, IO Lieil METOf, Tpe-
HyBaHb Ma€ BE/MKNII BIUIMB Ha IIOKPAILeHHsA CUIM M A31B Hir
CIOPTCMEHiB-II/TaBIIiB.

Kirouosi cmoBa: cmma M’si3iB Hir, BogHa Tabara, cioptc-
MeHMU-I/IaBIli, 3MilllaHi METO/IN.
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