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Abstract

Purpose: This study aims to investigate the effect of aquatic-based Tabata training on increasing the physical fitness level
of athletes in situational sports through a mixed study.

Material and methods: This study adopted a quantitative and qualitative (mixed) approach. Research involved
participants who were athletes in situational sports, namely martial arts (n=20) football (n=20). Situational sports are
sports with a changing situation during competitive activity. These include sports games and martial arts. Participants
were allocated into two groups, namely an experimental group that received an aquatic-based Tabata training program
and a control group that carried out normal training. Quantitative instruments for measuring physical fitness was
leg dynamometer test, squat jumps, 10 meter running tests, shuttle runs, sit and reach and multi-stage. Meanwhile
qualitative instrument involved in-depth interviews for 30 minutes. Quantitative statistical analysis used IBM SPSS to
obtain normality, descriptive statistics. Meanwhile, the Independent samples t-test used to test differences in physical
fitness values between the before and after of experiment. Paired sample t-test serves to test whether there is an effect
of the experimental and control groups on the level of physical fitness. Qualitative statistical analysis through thematic,
namely coded and categorized into three themes.

Results: The first finding in the quantitative study showed that there was no difference in the physical fitness of the
experimental and control group athletes before the experiment (p>0.05). The second finding that aquatic-based Tabata
training had a significant effect on increasing physical fitness (p<0.05), but there was no increase in physical fitness in
the control group (p>0.05). The third finding is that there are differences in the physical fitness of the experimental
and control group athletes after getting the experiment (p<0.05). Meanwhile qualitative result shows that the athletes
agreed that the aquatic-based Tabata training program was easy, fun and efficient to use and saves time. In addition,
they also assumed that this training had a big impact in improving physical fitness, but this training also has challenges,
namely it could not be applied to pre-teens athletes and has the risk to cause injury if the athletes were not carried out
an optimal warming up and not serious in carrying out the training program.

Conclusions: This study concluded that aquatic-based Tabata training was proven to be one of the effective training
systems to improve the physical fitness of athletes in situational sports.
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Nany Mox KOaxa IcHaiHi, Eai CetiaBaH, Pycnan A6ayn lani, Jlytdi Modrransa, Hospi Masani, M. E. BiHapHo. TabaTa-
TPeHyBaHHA Yy BOAi: cucTeMa TPeHyBaHb A5 NOKpaLeHHA Pi3uYHOI NiAroTOBKU CNOPTCMEHIB Yy CUTYaLiMHUX BUAAX
cnopry

MerTa: Lie JOCNiAKEHHA MaE Ha MeTi ZOCNIANTM BNIMB TPEHYBaHb TabaTa Ha OCHOBI BOAHMX BUAiB CMOPTY Ha NiABULLEHHA
piBHA PI3NYHOI NiATOTOBKM CMOPTCMEHIB Y CUTYaLLIMHUX BMAAX CNOPTY 3@ AOMNOMOrO0 3MilLAHOro AOCNIAMKEHHA.

Martepian i metogu: Y uboMy AOCNIAMKEHHI 3aCTOCOBAHO KifIbKICHMIA Ta AKICHUI (3MilaHMiA) nigxia. Y pocnigKeHHi
6pann yy4acTb y4acCHWKM, SIKi 3alimManmca CUTYaTUBHUMM BUAAMM CMOPTY, a came 6oioBMmM mucteuTsammn (n=20)
i pyt6onom (n=20). CuTyauiliHi BUAU CMOPTY - Le BUAWU CMOPTY, B AKMUX CUTyaLia 3MIHIOETbCA Mif 4ac 3MarajabHoI
AianbHOCTI. o HUX BiAHOCATLCA CMOPTMBHI irpyn Ta 6OMOBI MUCTEUTBA. YYaCcHUKM Byaun posnogineHi Ha ABi rpynu, a
Came eKCrepuMeHTAsIbHY Tpyrny, AKa NPOXo4una TPeHyBanbHy nporpamy TabaTa Ha OCHOBI BOAHMX BUAIB CNOPTY, i
KOHTPO/bHY Tpyny, AKa NPOBOAM/IA 3BUYAMHI TpeHyBaHHA. KibKICHUMK IHCTpyMEHTaMU AN BUMIPHOBaHHA di3nyHOT
nifroToBNeHOCTi Byan TecT Ha AMHAMOMETPIT Hir, cTPMBKKM 3 npucigaHb, Tectn 3 6iry Ha 10 meTpis, YOBHMKOBWIA bir,
CMAAYM i BUTATYIMCA Ta BaratoetanHuin. BogHouac AKICHUIA iHCTPYMEHT nepeabayaB NpoBeAeHHA IMUOUHHUX iHTePB' 1o
npotarom 30 xBuAWH. KinbKiCHWIA CTaTUCTMYHMIA aHani3 BMKopucToByBaB IBM SPSS anA oTpMmaHHA HOPMAanbHOI
OMMCOBOI CTAaTUCTUKKU. TM Yacom t-KpuTepili He3anexKHMUX 3pas3KiB BUKOPMUCTOBYBABCA A/1A MEPEeBipKM BigMiHHOCTeN
y NOKa3HMKax $isnyHoi NigrotoBkM A0 Ta NicnA eKcnepumeHTy. T-TecT napHoi BUBIpKM Cayrye nepesipKolo BMAUBY
€eKCNepMMEeHTabHOT Ta KOHTPO/IbHOI rpyn Ha piBeHb ¢Gi3nYHOI MiAroTOBAEHOCTI. AKICHWMIA CTaTUCTMYHMIA aHani3 3a
TEMATMKOIO, @ Came 3aKOA0BaHUIM i PO3AiNeHUI Ha TPU TEMU.

Pe3ynbratu: MNepLli pesynbTaTv KiIbKICHOTO A0CNiAKEHHA MOKa3anu BigCYTHICTb pisHUUi y Gi3UYHIN nigroToBieHoCTi
CNOPTCMEHIB EeKCNepMMEHTaNIbHOT Ta KOHTPO/IbHOI rpyn A0 MNo4YaTtky eKkcnepumeHTy (p>0,05). Apyrnit BMCHOBOK
MONAra€e B TOMY, LLLO TPEHYBaHHA TabaTa y BOAHWUX 3aHATTAX Masio 3HaYHMWI BMNAMB Ha NiABULLEHHA Gi3MYHOT NiATOTOBKK
(p<0,05), ane He byno niasuLLeHHA GisMYHOT NIATOTOBKM B KOHTPOAbHIl rpyni (p>0,05). TpeTiii BUCHOBOK Nonsrae B
TOMY, WO iCHYIOTb BiAMIHHOCTI Y i3WYHIN NigroToBNEHOCTi CMOPTCMEHIB €KCNePUMEHTANIbHOT Ta KOHTPOJIbHOI rpyn
nicna NPOXoasKeHHs ekcnepumeHTy (p<0,05). TMM Yacom AKICHUI pe3yabTaT MOKA3YE, Lo CNOPTCMEHM NOTOANANCA, LLO
nporpama TpeHyBaHb Tabata, 3acHoBaHa Ha BOAHWX 3aHATTAX, Byaa nerkoto, Becenoto Ta eGeKTUBHOK Y BUKOPUCTAHHI
Ta €KOHOMUTb Yac. Kpim TOro, BOHWM TaKOX NPUNYCTUAMU, LLO Lie TPEHYBAaHHA MAfo 3HAYHUI BMJIMB HA NOKPALLEHHA
bi3MYHOI NiQroToBKK, ane Le TPeHYBaHHA TaKoX Ma€e Npobiemu, a came MOro He MOXKHa 3aCTOCOBYBATU A1 COPTCMEHIB
NiANITKOBOro BiKY Ta MA€E PU3MK CMPUYMHUTU TPABMY, AKLLO CMOPTCMEHW HE NMPOBOAUAUCA ONTUMANbHY PO3MUHKY i
Hecepro3HO BiAHOCUANCA A0 BUKOHAHHA NPOrpaMmn TpeHyBaHb.

BUCHOBKM. Y LLbOMY AOCNIAMKEHHI 6yN10 3p0bAeHO BUCHOBOK, LLLO TPeHYyBaHHA TabaTa Ha OCHOBI BOAHWUX BUAIB CMOPTY
[,0BefeHO € 04HO 3 ePEeKTUBHUX CUCTEM TPEHYBaHb /1A MOKpaLLeHHA Gi3MYHOI NiZArOTOBKM CMOPTCMEHIB Y CUTYALLIAHMX
BMAaX CNoOpTy.

KniouoBi cnosa: BogHi 3aHATTA TabaTa, cuTyauiiHi Buau cnopTty, ¢i3nyHa NiAroToBKa, 3MIlLAHWI  MeTon,

AHHOTAN U

Nany Mox lOgxa UcHanumn, 3amu CetnasaH, PycnaH A6ayn MaHu, Nlytou lodptraHsa, Hospu Masanu, M. 3. BuHapHo.
TabaTa-TpeHUPOBKa B BOAeE: CUCTEMA TPEHUPOBOK ANA yaydlueHua ¢usnyeckoi NnoAroToBAEHHOCTU CNOPTCMEHOB B
CUTYaTUBHbIX BUAAX CNOPTA

Llenb: 310 MccnefoBaHMe HaNpPaBAeHO Ha M3yyeHue BAUSAHUA TabaTa-TPEHUMPOBOK B BOAHOM Cpeae Ha MoBbleHue
YpPOBHA (U3MYECKON MOAFOTOBKM CMOPTCMEHOB, 3aHUMAOLMXCA CUTYaLMOHHbIMUM BMAAMM CMOPTa, MNOCPEACTBOM
CMELIaHHOTO UCCe0BaHUA.

Martepuan u metogbl. B AaHHOM MCCNeAOBaHWM MPUMEHANCA KOMMYECTBEHHBIM M KAa4yeCTBEHHbIN (CMellaHHbIN)
nogxoa. B uccnenoBaHWM MPUHUMANU yyacTMe CMOPTCMEHbI, 3aHMMAtOWMeCs CUTYaLMOHHbIMW BUMAAMU CMOPTa,
a UMeHHO 6oeBbiMM UcKyccTBamK (n=20) n ¢ytb60som (N=20). CUTyauMOHHbIE BUAbI CNOPTa — 3TO BUAbI CNopTa C
n3meHsaoLLenca 06CTaHOBKOW B X04e COPeBHOBATE/IbHOM AeATeNIbHOCTU. K HUM OTHOCATCA CNOPTUBHbIE UTPbI M 6oeBble
MCKYyCCTBa. YYacTHUKM Bblin pasgeneHbl Ha ABe rpynnbl, @ UMEHHO 3KCMepMMEeHTasIbHYO Tpynny, KoTopas npolna
BOOHYIO TPEHMPOBOYHY nporpammy TabaTa, M KOHTPO/IbHYKO TPynmny, KOTOpas npoBena OObIYHYIO TPEHUPOBKY.
KonnyectBeHHbIMWM MHCTPYMEHTAMWU ANA M3MepeHUa GU3NYecKon NMoAroToBAEHHOCTU Bblan TecTbl Ha AMHaAMOMETP
HOTU, NPbIXKKK B Npuceae, 6er Ha 10 MeTPOB, YeTHOUHBIN ber, NpucesaHue 1 BbITATMBAHWE U MHOTO3TaNHbIV TecT. Mpu
3TOM Ka4eCTBEHHbI MHCTPYMEHT npeanosiaran nposeaeHne ryobmuHHbIX MHTEPBbBIO NPOAOMKUTENBHOCTEI0 30 MUHYT.
KonnuectBeHHbIN CTaTUCTUYECKUI aHanu3 ucnonb3osan IBM SPSS gna nonyvyeHna HOPManbHOCTM, OMMcaTeNbHOM
CTaTUCTUKKU. Mexay Tem, t-KpuTepuit He3aBUCUMbIX BbIBOPOK MCMOb30BasCA AR NPOBEPKM PA3NNYMIA B 3HAYEHUAX
bu13nyeckoit NoAroToBKM 0 M NOCAE SKCNepuMeHTa. MapHbI BbIGOPOYHbIN t-KPUTEPUIA CAYKUT ANA NPOBEPKU HANMYUA
BAVAHUA IKCNEPUMEHTANIbHON U KOHTPONBHOW rPynn Ha ypoBeHb GpU3MYECKOW NOATOTOBAEHHOCTU. KayecTBeHHbIN
CTaTUCTUYECKMI aHAIM3 NOCPEeACTBOM TEMATUYECKOro, @ UMEHHO 3aKOAMPOBAHHOIO U Pa3fe/IeHHOro Ha TPU TeMbI.

Pesynbratbl: [epBblii BbIBOA B KOAMYECTBEHHOM WCCAeA0BaHWWM MOKasan, YTO A0 IKCMepumeHTa He 6biio
pasnvunii B GpU3MYecKol MOoAroTOBAEHHOCTM CMOPTCMEHOB 3KCMEPUMEHTANIbHOW M KOHTposibHOM rpynn (p>0,05).
BTopoi1 BbiBog, 0 Tom, 4TO TabaTa-TPEeHMPOBKM B BOAHOW Cpefie OKasa/lu 3HaYUTe/bHOE B/AMAHME Ha MOBbILEHUE
¢dusnyeckolt nogrotosneHHoctTn (p<0,05), HO B KOHTPO/ILHOW rpynne MoBbileHUA GU3NMYECKOM MOArOTOBAEHHOCTH
He 6b110 (p>0,05). TpeTuit BbIBOA 3aK/104aETCA B TOM, YTO CYLLECTBYIOT pa3nnyma B GU3NYeCKoM NoaroToBAEHHOCTH
CMOPTCMEHOB 3KCNEPUMEHTA/IBHOM M KOHTPO/IbHON rpynn nocae nonagaHus B akcnepumeHT (p<0,05). B To e Bpems
KayeCTBEeHHbIN pe3ynbTaT MOKa3blBAET, YTO CMOPTCMEHbI COTMAcUANCL C TeM, YTO MPOrpaMmma TPeHMpPoBOK TabaTa Ha
BOZHOW OCHOBE Oblna NPOCTON, YBAEKATENbHON U 3PDEKTUBHOM B MCMONB30BAHUM U SKOHOMMUNA BpemA. Kpome Toro,
OHMW TaKKe NPeAnoN0KMUAMN, HTO 3Ta TPEHNPOBKA OKasana bonbLIoe BANAHME Ha yaydLlleHne dpusmyeckoin Gopmbl, HO 3Ta
TPEHUPOBKA TaKKe UMeeT NPobiembl, @ UMEHHO OHA HE MOXET BbITb MPUMEHEHA K CMOPTCMEHaM A0 MNOAPOCTKOBOIO
BO3PACTa MU MOXEeT NPUBECTM K TPaBMaM, €CN CMOPTCMEHbI He BbINOAHANM ONTUMAIbHYIO Pa3MUHKY U HecepbesHo
OTHOCU/IUCDH K BbIMOJIHEHUIO TPEHUPOBOYHOW NPOrPamMbl.

BbiBOAbI. ITO Mccaef0oBaHMe NOKa3ano, YTo Ta6aTa-TpeHMpOBKM B BOAHOVI cpeae OKa3aincb 0,El,H0l7I n3 3¢¢eKTVIBHbIX
TPEHUPOBOYHbIX CMCTEM ANA yaydlweHuAa ¢M3W—IECKOﬁ noAroToBkM CNOpPTCMeEHOB, 3aHMMAOWKMXCA CUTYAaUNOHHbIMUA
BUOaMM CnopTa.

KntoueBble cnosa: BoaHanA Ta6aTa-TpEHMpOBKa, CUTyaLMOHHbIe BUAbI CNOPTa, ¢M3M‘4€CK6H noaroToBkKa, CMeLLIaHHbIN
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Introduction

In sports, the presence of the COVID-19
pandemic had caused several negative impacts,
namely, sports activities must be stopped and
suspended for an undetermined time [1, 2, 3], which
cause the athletes’ performance decreased drastically
[4, 5]. The data showed that the causative factors
were unfrequently practice due to social/physical
distancing policies [6, 7], lockdown/isolation
implemented by governments in all countries [8, 9,
10], including Indonesia. In addition, a recent study
reported that there was closure in sports venues
and facilities globally [11]. It was recorded that the
physical fitness of athletes in situational sports was the
first performance that decline during [12] or after the
COVID-19 pandemic crisis [13, 14, 15]. According
to Kaur, Singh, Arya & Mittal [16], physical fitness
definitely experienced a gradual decline, because
sports activities or gym exercises were not available
or prohibited during the pandemic.

Physical fitness was an important aspect
for humans to carry out daily activities [17, 18],
whereas athletes can assist in carrying out training
activities without experiencing excessive fatigue
[19] and support their abilities when competing.
The benefits of physical fitness were documented,
for example physical fitness can support athletes to
show the optimal performance during competition
[20] and could be as a predictor of health (21),
social and mental level [22]. Athletes with a good
physical fitness could have a better strength, agility,
speed, endurance and power [23], than athletes with
low physical fitness [24]. In addition, the results
of previous studies reported that physical fitness
was closely related to the technical, tactical and
psychological quality of an athlete, while a low
physical fitness can cause injury [25]. Based on the
importance of physical fitness aspect for an athlete
in situational sports, it was necessary to have proper
training through aquatic-based Tabata training.

Tabata is a training system that combined
high-intensity and interval training [26, 27, 28].
Nowadays, this training became more popular and
it was often used by trainers [29]. This training
had several movements such as squats, high knees,
mountain climbers and planks, which each movement
was performed at high intensity for 20 seconds
followed with 10 seconds rests before moving on
to the next movement [30]. Whereas aquatic-based
Tabata training was conducted in water with or
without music [31], to increase the burden on the

body. The benefits of aquatic-based Tabata training
had been well documented, for example it was
effective for increasing muscle power in swimming
athletes [26], improving cardiorespiratory fitness
[32]. Despite the positive benefits provided by Tabata
training, there was a study reported that pre-teens
with low physical fitness would tend to choose not to
continue this training [33]. Therefore, this research
was considered important to answer the gaps in
Tabata training.

Research on Tabata training was documented
internationally [31, 34, 35, 36, 37]. However, there
was still limited studies investigating the effects of
the aquatic-based Tabata training method to improve
physical fitness in athletes in situational sports. In
addition, our research attempted to present a novelty
from previous studies, namely to analyze the effects
of aquatic-based Tabata training through quantitative
and qualitative (mixed) research. This research
has implications as information or reference for
coaches, lecturers and athletes about the importance
of using aquatic-based Tabata training to improve
physical fitness among athletes in situational sports.
Situational sports are sports with a changing situation
during competitive activity. These include sports
games (for example, football) and martial arts (for
example, Pencak Silat). Therefore, our study aims to
investigate the effect of aquatic-based Tabata training
on increasing the physical fitness level of athletes in
situational sports through a mixed study.

Material and methods

This study adopted a mixed method type,
which combined quantitative and qualitative study
[26]. In addition, the research applied an explanatory
sequential design.

Partisipants

Participants were athletes in situational
sports, namely pencak silat and football, from
Nahdlatul Ulama University, West Nusa Tenggara
(Indonesia). Theywere recruited randomly, by
sending invitations via Whatsapps, then 40 out of 50
athletes were responded. Then they were required to
generate a statement of willingness to be involved in
this research. The participant recruitment activities
were carried out before the research began. 40
participants were allocated into two groups, namely
experimental group (n=20) received the aquatic-
based Tabata program and the control group (n=20)
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did not receive any special program or the athletes
did their usual daily training. In order to maintain the
participants identity, the researcher gave the symbol
"P". The detail about characteristics of participants
are presented in Table 1.

Tabel 1
The Characteristics of Participants
Characteristics Experimental Control
group group
Gender
Male 11(55%) 8(40%)
Female 9(45%) 12(60%)
Age (y)
19 4(20%) 3(15%)
20 9(45%) 6(30%)
21 5(25%) 10(50%)
22 2(10%) 1(5%)
Weight (kg)
50 10(50%) 8(40%)
55 3(15%) 5(25%)
60 5(25%) 6(30%)
65 2(10%) 1(5%)
Height (cm)
155 3(15%) 2(10%)
160 10(50%) 4(20%)
165 5(25%) 9(45%)
170 2(10%) 5(25%)
Situational sports
Pencak Silat 12(60%) 13(65%)
Football 8(40%) 7(35%)
Instruments

Quantitative Instruments

Quantitative instruments was used to measure
the level of physical fitness of athletes through six
tests from EUROFIT that have been validated by the
European Council, including:

Leg dynamometer (kg). This instrument
aims to measure muscle strength in the lower leg
using a leg dynamometer [24, 38]. The method was
standing on the leg dynamometer, hands was holding
the handle, body upright, legs bent at 45 degrees.
After the "yes" signal, participants pulled the handles
as hard as possible and straighten their knees until
they stand straight. The leg muscle strength score
can be seen on the leg dynamometer measurement

tool. This instrument has a validity level of 0.89 and
a reliability of 0.86.

Squat Jumps (cm). This instrument aims to
measure an athlete's power level by using a squat
jump. This test was carried out through two squat
jumps and the best value was used for statistical
analysis [39, 26]. This instrument was tested prior in
this study, which has a validity value of 0.82 and a
reliability of 0.78.

Run test 10 meter (s). This instrument aims
to measure the speed of athletes in running using a
10-meter run test [40]. This test was carried out by
standing at the start line and after the whistle sounds
the participant runs as fast as possible over a distance
of 10 meters to the finish line. The assessment was
carried out from the scores based on the shortest
running time. This instrument was tested prior
this study, and it has a validity value of 0.89 and a
reliability of 0.88.

Shuttle Run: 4x%10 meters (s). This
instrument aims to measure the agility of athletes
in running using the Shuttle Run: 4x10 meters [41].
This test was carried out by standing behind the
starting line or cone A. After the whistle sounded,
the participants run as fast as possible with a distance
of 10 meters towards and touch cones B. The shuttle
run was carried out 4 times. Assessment was carried
out based on a score, namely running time. This
instrument was tested beforehand in this study, and it
has a validity value of 0.77 and a reliability of 0.80.

Sit and Reach Test (cm). This instrument
aims to measure the body flexibility using the Sit
and Reach Test [42]. This test was carried out by
sitting on the floor with both legs straight on the
sit and reach surface. Slowly the participants bent
their bodies with their arms straight against the sit
and reach table and tried to flex their bodies and
arms forward as far as possible. Assessment was
conducted by measuring the farthest distance. This
instrument was tested beforehand in this study, and it
has a validity value of 0.89 and a reliability of 0.84.

Multi-stage (ml/kg/min). This instrument
aims to measure an athlete's Vo2max endurance
using a Multi-stage Running Test/bleep test [43].
This test was carried out by running continuously
with a distance of 20 meters. Participants must
reach to the opposite side at the beep sound. Do this
running motion repeatedly until the participant can't
take it anymore or the participant was no longer
able to adjust to the speed that has been set in the
audio recording. Assessment was conducting by
calculating the number of levels and return that was
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obtained then it was converted into Vo2max. This
instrument was tested beforehand in this study, and it
has a validity value of 0.76 and a reliability of 0.82.

Qualitative Instruments

The instrument in qualitative research
adopted from previous studies in the form of in-depth
interviews [26]. This test aims to investigate the
participants' perceptions regarding the experience,
benefit and challenges of following the aquatic-based
Tabata. The interview was conducted in Bahasa for
30 minutes via the Whatsapps platform [44]. The
results of interviews with participants was recorded
and noted in a book, the results were analyzed by
researchers and 3 experts in the sports training
methods who have Doctoral degrees.

Procedure

Quantitative research was conducted from
November-December 2022 at Nahdlatul Ulama
University, West Nusa Tenggara (Indonesia).
Before the research was carried out, the researcher
had asked permission from the Nahdlatul Ulama
University Committee of West Nusa Tenggara with
number: 255/UNUTB/11/2022. In addition, this
study was conducted according to the guidelines
of the World Medical Association Code of Ethics
(Helsinki Declaration for humans) and also strictly
implemented the standard COVID-19 protocol, for
example, before the training started all participants
and the research team were checked for body
temperature and used hand sanitizers. Quantitative
research was conducted through experiments, the
first meeting was held on November 1, 2022, and all
participants carried out initial test activities, namely
physical fitness tests. Then, the second meeting on
November 3, 2022, the experimental group carried
out the Aquatic-based Tabata training program until
the 13th meeting (29 November 2022) and the 14th
meeting (01 December 2022) all participants carried
out the final test activity, namely a physical fitness test.
Aquatic-based Tabata training is held in the morning
at the swimming pool located at Nahdlatul Ulama
University in West Nusa Tenggara (Indonesia). The
aquatic-based Tabata program presented in Table 2.

Whereas qualitative research through in-
depth interviews was carried out on December 3,
2022. The experimental group was interviewed
for 30 minutes individually and the interview was
conducted in Bahasa language. In this study, the

interview only conducted for experimental group
who received the Aquatic-based Tabata training

program in accordance to this study objectives.

Table 2
Aquatic-Based Tabata Program

Training Unit

Duration
Components

Activities

Prestretch and
warm-up

Warm-up 2 min

Squat Jump.

High Knee.

Tuck Jump.

Kick front.
Jumping Jack.
Single movement
was performed
with a duration of
20 seconds and 10
seconds rest

Aquatic-

Based Tabata > min

Cardiorespiratory
cool down and the
poststretch.

Cool-down 2 min

Data analysis

Quantitative analysis
Statistical analysis for quantitative data was
processed using IBM SPSS 25.0 (Armonk, NY: IBM
Corp). The steps were included normality testing
(Shapiro-Wilk) and descriptive statistics namely

mean (X}I and standard deviation (S). Meanwhile, the
Independent samples t-test used to test differences in
physical fitness values between the before and after
of experiment. Paired sample t-test serves to test
whether there is an effect of the experimental and
control groups on the level of physical fitness. The
significance level used was 0.05.

Qualitative analysis
Data obtained from qualitative research
was analyzed qualitatively thematically, namely
the results of in-depth interviews were coded and

categorized into three themes [26], with details:
Theme 1: Benefit in using aquatic-based Tabata.
Theme 2: Challenges in using aquatic-based Tabata.
Theme 3: impacts in using Aquatic-based Tabata.
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Results

The normality test results in this study was
normally distributed (Table 3). Table 4 shows the
results of the descriptive statistics which include
the mean and standard deviation. Table 5 shows that
there was no difference in the physical fitness of the
athletes in the experimental and control groups before

getting the experiment (Tabata-based aquatic) (p>
0.05). Table 6 shows the results of the Paired sample
t-test, where the aquatic-based Tabata training had
a significant effect on increasing physical fitness
(p<0.05), but there was no increase in physical fitness
in the control group (p>0.05). While Table 7 shows
that there are differences in the physical fitness of
athletes in the experimental and control groups after
getting the experiment (p<0.05).

Table 3
Normality test calculation of participants of control and experimental groups
Dependent Experimental Group P Control p Description
Variable Group
Physical Fitness Pre-Post 0.96 Pre-Post 0.166 Normal
Pre-Post 0.148 Pre-Post 0.130 Normal
Table 4
Descriptive Statistics
Experimental Group Control Group
Dependent Male (n =10) Female (n =10) Male (n =10) Female (n =10)
Variable
Pre Post Pre Post Pre Post Pre Post
Xs) X(s) Xs) Xs) X(s) Xs) X(s) X(s)
Physical Fitness
Leg
dynamometer| 31.10(1.96) | 40.30(4.80) | 22.10(2.28) |30.20(3.61) 30.30(2.83) | 33.40(6.09) | 23.40(3.27) |26.10(3,07)
(kg)
(ifr:‘)a”“mp 2.80(.422) | 3.90(.316) | 1.70(.483) [2.80(.422) 2.80(.422) | 3.30(1.05) | 1.90(.568) | 2.20(.919)
r:::etre(it)lo 4.40(.516) | 3.20(.632) | 6.20(.789) [4.50(527) 4.40(.516) | 3.70(1.25) | 6.20(.789) | 5.80(.789)
Shuttle run:
4x10 meters | 8.20(1.22) | 5.60(.699) | 10.70(1.63) [8.20(.632) 8.00(1.49) | 7.30(2.16) | 6.40(.699) | 6.00(.816)
(s)
tZ':ta(:?n;eaCh 5.11(1.05) | 8.67(1.41) | 5.00(.816) [8.30(1.41) 433(1.32) | 5.11(1.05) | 5.00(1.32) | 5.22(1.30)
Multi-stage | 531105 02) | 43.67(3.00) | 28.60(1.71) [39.60(2.98) | 34.67(1.41) | 37.67(4.35) | 30.50(2.06) |33.20(4.73)
(ml/kg/min)
Table 5
The results of differences physical fitness on the experimental
(n=20) and control (n=20) groups before the experiment
Dependent Statistical Indicators
Variable Group X | S | t | p
Physical Fitness
Experimental 29.42 7.13
Leg dynamometer (kg) 0.937 0.355
Control 27.57 5.29
) Experimental 2.25 0.716
Squat jump (cm) 0.456 0.651
Control 2.35 0.671

66



) Health, sport, rehabilitation &
EORN h, sport, rehabilitatio WA 2023
( N ) 3/10poB’s, CIIOpT, peabiiTarisa 'p-;';.“x}ﬁlﬂ G
L 3 f k .L-"-*‘-‘:‘x.'.--.
/ 310pOBbE, CIOPT, peabUIUTaALUA 9(3)
Experimental 3.05 1.46
Run test 10 meter (s) 1.800 0.080
Control 3.90 1.51
Shuttle run: 4x10 Experimental 7.00 1.29 0.469 0.642
meters (s) Control 7.20 1.39
. Experimental 6.95 2.66
Sit and reach test (cm) 1.568 0.125
Control 5.75 2.14
) ) Experimental 30.85 2.90
Multi-stage (ml/kg/min) 1.709 0.096
Control 32.44 2.83
Table 6
The results of the Paired Samples t-test
Experimental Group (n = 20) Control Group (n = 20)
Pre-Post Pre-Post Pre-Post Pre-Post
Dependent
Variable Male t p Female t p Male t p Female t p
() o) () X(s)
Physical Fitness
Leg
dynamometer | 9.20(4.15) | 6.997 | 0.000 |8.10(3.44)| 7.432 | 0.000 |3.10(5.74)| 1.707 | 0.122 |2.70(4.24)| 2.012 [0.075
(kg)
Sq“(itn’;;’mp 1.10(.316) | 11.000 | 0.000 |1.10(.316)| 11.000 | 0.000 |0.500(1.17)| 1.342 | 0.213 |0.300(1.16)] 0.818 [0.434
r:\:;:tzer:t(:)o 1.20(.632) | 6.000 | 0.000 |1.700(.675)| 7.965 | 0.000 |0.700(1.41)| 1.561 | 0.153 |0.400(1.26)| 1.000 |0.343
Shuttle run:
110 meters (s)| 260(135) | 6.091 | 0000 |250(1.26)| 6228 | 0.000 |0.700(1.16)| 1909 | 0.089 |0.400(1.07)| 1177 0.269
Sii:s:"('crri‘;d‘ 3.55(1.59) | 6.709 | 0.000 |3.30(1.16)| 9.000 | 0.000 [0.778(1.48)| 1.575 | 0.154 [0.222(1.20)] 0.555 [0.594
Multi-stage | 14 56447) | 7.076 | 0000 |11.00(2.26) 15386 | 0.000 |3.00(5.22) | 1.724 | 0123 |270(4.94)| 1727 |o.118
(ml/kg/min)
Table 7
The results of differences physical fitness on the experimental
(n=20) and control (n=20) groups after the experiment
Statistical Indicators
Dependent _
Variable Group X S t p
Physical Fitness
Experimental 35.53 6.69
Leg dynamometer (kg) 2.905 0.006
Control 29.76 5.85
) Experimental 3.35 0.671
Squat jump (cm) 2.459 0.019
Control 2.60 1.18
Experimental 3.00 0.562
Run test 10 meter (s) 4.937 0.000
Control 4.75 1.48
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Shuttle run: 4x10 Experimental 5.05 0.82 3.741 0.001
meters (s) Control 6.65 1.72
. Experimental 8.30 1.174

Sit and reach test (cm) 8.654 0.000
Control 4.75 1.410

Mul (ml/kg/min) Experimental wr > 4.748 | 0.000

ulti-stage (m min . .

8 J Control 3530 | 485

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

Theme 1: The benefit in using aquatic-
based Tabata

The first theme that was revealed through
in-depth interviews was the participants' perceptions
of the benefit in using Aquatic-based Tabata. In this
case the participants argued that:

“We think Aquatic-based Tabata
training was easy to implement, because
we can learn a type of exercise such as
tuck jump or squat jump quickly and this
training was fun when carried out in water”
(Interviewed with P1, P3, P5, P7, P8, P10)

"In our opinion, this training saves
time, because we just practice for 5 minutes
and we can sweating while working out"
(Interviewed with P2, P4, P6, P9, P11).

We agree!..aquatic-based Tabata training is
very easy, efficient, effective and we will continue
to use this program in the future (Interviewed with
P13, P14, P15, P17, P19). And some participants
argue that:

“The aquatic-based Tabata training
program is easy-to-remember and doesn't
require a lot of equipment, so we can learn
them quickly and we think this is the right
kind of training and should continue to
be used in the future to improve physical
fitness” (Interviewed with P12, P16, P18,
P20).

Theme 2: Challenges in using aquatic-
based Tabata
This second theme related to the difficulty
in implementing an aquatic-based Tabata training
program, it was expected that these challenges
or obstacles can be minimized. In this case, some
participants argued that:
"According to our perception, the
aquatic-based Tabata training program

cause psychological trauma to athletes who

cannot swim or have a phobia of water, so

that the exercises carried out later will be
less than optimal" (Interviewed with P2, P4,

P7, P10, P15).

This aquatic-based Tabata training program
was categorized as high intensity workout, therefore
the participants should warm up optimally and
did not allow to joke during the training process,
because it was possible to cause injury or cramps
to the legs even though the risk was low (Interviews
with P1, P3, P5, P6, P9, P13, P17).

Other participants argued that:

"We think this aquatic-based Tabata
training program cannot be applied to pre-
teens athletes or under 10 years old because
the types of movements are too complex for
them" (Interviewed with P8, P11, P12, P14,
Pl6, P18, P19, P20).

Theme 3: Impact of aquatic-based
Tabata on physical fitness

The final theme relates to the impact or
benefits provided from the aquatic-based Tabata
training program. Participants gave the opinion
that:

“Aquatic-based  Tabata  training
has a real impact or benefit on improving
our physical fitness. For example, before
participating in this training we often felt tired
easily, but after participating in this training
we feel that our physical fitness is better than
before” (Interviewed with P1, P2, P3, P5, P6,
P7, P8, P10).

That's right!!!..we can run faster and
have harder kicks than before (Interviewed
with P4, P11, P16, P17, P20). In fact, our
jumping and flexibility are much better after
conducting the aquatic-based Tabata training
program (Interviewed with P9, P12, P13,
P14). Then some participants argued:

“Our physical fitness is better than
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previously, for example, we can practice for a
long duration without experiencing extremely
fatigue. We are lucky could participate in this
training program and we will continue to use
it to maintain our physical fitness level in the
future” (Interviewed with P15, Q18, Q19).

Discussion

This study aims to investigate the effect of
the aquatic-based Tabata training system to improve
the physical fitness of athletes in situational sports
through mixed research.

The first finding in the quantitative study
showed that there was no difference in the physical
fitness of the experimental and control group
athletes before the experiment. The second finding
that aquatic-based Tabata training had a significant
effect on increasing physical fitness, but there was
no increase in physical fitness in the control group.
The third finding is that there are differences in the
physical fitness of the experimental and control
group athletes after getting the experiment,

Aquatic-based Tabata training has been
shown to have a positive effect on improving the
physical fitness of situational sports athletes. It was
due toe Tabata's aquatic-based training presented
xercises (e.g., squat jumps, high knees, tuck jumps,
front kicks and jumping jacks) leading to increased
physical fitness. In addition, Tabata was conducted
in water (aquatic) has a heavier load than conducted
on land, thus requiring much greater energy because
the muscles work more optimally [45]. In addition,
according to Pereira Neiva, Brandao Fail, Izquierdo,
Marques, Marinho [46], that increased physical fitness
can occur due to water and body loads combined with
movements carried out at high speed. The findings
are in line with previous studies which reported
that aquatic-based training using high intensity can
significantly improve components of physical fitness
has increased [31, 47, 48]. Meanwhile, the control
group did not show a significant increase in the

athlete's physical fitness.

Qualitative findings in this study indicate
that the majority of athletes gave positive perceptions
of aquatic-based Tabata training, for example this
training was easy and and did not require a lot of
equipment. In addition, according to athletes, this
training has a high level of impact in improving
physical fitness [31]. Finally, there was several
challenges in implementing aquatic-based Tabata
such as it has potential to cause a low risk of injury,
psychological trauma to athletes who cannot swim
or have a phobia of water and cannot be applied to

athletes at pre-teens.

Conclusions

Based on the study results and discussion,
we concluded that aquatic-based Tabata training was
proven had a major effect on improving physical
fitness in situational sports. This research contributes
to existing knowledge concerning the importance
of using aquatic-based Tabata training, so that they
can continue to use this training in a sustainable
manner in the future. Finally, a number of limitations
that need to be considered (i) a limited number of
participants (athletes) who came from in situational
sports (martial arts, football), (ii) the Aquatic-based
Tabata training program cannot be implemented for
all age athletes and it is only intended for athletes
aged 15 years and above. Thus, future research needs
to add more participants and come from several types
of sports such as swimming, wrestling, handball. In
addition, it is expected to create an aquatic-based
Tabata training program that can be used for all age

levels in athletes.
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