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Abstract

Study purpose. Three-Cone Drill using the Ball (TCDB) High-Intensity Interval Training (HIIT) is an exercise that
requires players to perform fast movements and sharp changes of direction using a ball over three cones with high
intensity. This exercise is based on the application of specific training principles using the ball and the principle of
overload, which aims to improve agility and dribbling skills. This study aimed to evaluate the effect of TCDB+HIIT

on the agility and dribbling ability of student futsal athletes.

Materials and methods. This study used an experimental method with a One-Group Pretest-Posttest Design. The
participants in this study were student futsal athletes, totaling 14 players aged 16.6+0.7 years, with body height
170.2+3.36 cm, body mass of 59+9.11 kg, and BMI 20.4+3.25. The research instruments used were the Illinois Agility
Test and the futsal dribbling test. Data analysis used the Paired Samples T-Test at a significance level of 0.05; the

prerequisite test used was the Shapiro-Wilk test.

Results. Based on the results of the Paired Samples T-Test test, it was found that the sig value (2-tailed) of the
speed variable was 0.001 < 0.05, with an increase of 0.99 + 0.57. In the dribbling variable, the sig (2-tailed) value is

0.001 < 0.05, with an increase of 1.88 + 1.722.

Conclusions. This study concludes that TCDB + HIIT exercises are effectively applied to increase futsal players’

agility and dribbling abilities.

Keywords: futsal, three cone drill using ball, high intensity interval training, agility, dribbling ability.

Introduction

Optimal agility and dribbling skills are essential factors
in achieving futsal sports achievements (Dogramaci et al.,
2011; Mendes et al., 2022; Travassos et al., 2011). Optimal
agility allows futsal players to change direction quickly,
avoid or pass opposing players, and maintain control of the
ball (Farhani et al., 2019; Naser et al., 2017). Meanwhile,
optimal dribbling is also crucial in defending, controlling,
and moving the ball with great skill and speed (Corréa et al.,
2016; Doewes et al., 2022; Gioldasis, 2018). To simultaneously
improve futsal players’ agility and dribbling abilities, specific
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training is needed with the addition of balls and varied and
changing movements (Ayarra et al., 2018). In other words,
the required exercises broadly combine the concepts of agility
and dribbling with the use of the ball. Such things can provide
a more realistic and relevant training experience in actual
futsal game situations and conditions (Barron et al., 2020).
One of the exciting exercises to increase agility and drib-
bling skills simultaneously is the Three Cone Drill using the
Ball (TCDB). This drill requires players to perform fast move-
ments and sharp changes in direction using three strategical-
ly placed cones while controlling, carrying, and controlling
the ball. This exercise can help improve a player’ agility and
dribbling ability by emphasizing fast movement, changing
direction, and effective ball control (Fadillah et al., 2020).
HIIT is a high-intensity interval training. In practice,
this exercise uses an anaerobic energy system so that it can
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improve physical abilities related to anaerobic energy, such as
endurance, speed, and agility (Kunz et al., 2019; Ouertatani
etal., 2022). HIIT has mainly been implemented in football,
so this is something new when applied to futsal; this can
happen because futsal and football have the same intensity
in matches (Barnes et al., 2014; Hostrup & Bangsbo, 2023;
Rodrigues et al., 2011).

Therefore, this study aims to evaluate the effect of a
combination of the Three Cone Drill using the Ball exercise
with HIIT on futsal players’ agility and dribbling abilities.
In the context of this research, this exercise is considered
a novelty and innovative thing because, in previous studies
regarding the Three Cone Drill, it has yet to be explored much.

By focusing research on the effect of TCDB+HIIT on the
agility and dribbling skills of futsal players, the information
obtained can provide a better understanding of the benefits
of this exercise in improving the agility and technical abilities
of futsal players. This research can also provide a valuable
contribution to developing more effective training programs
to improve agility and dribbling abilities to increase futsal
players’ competitive performance.

Materials and methods

Study participants

Fourteen male futsal athletes from senior high school
(SMAN) 4 Bojonegoro, East Java, Indonesia, participated in
thisstudy. Participantsin thisstudy werestudent futsalathletes
aged 16.6+0.7 years, with a height of 170.2+3.36 cm, a body
mass of 5949.11 kg, and a BMI of 20.4+3.25. Furthermore,
14 student futsal athletes were given TCDB+HIIT training.
Before the experiment was conducted, participants were
informed about the benefits and potential risks associated
with the research.

Study organization

This study used an experimental method with a One-
Group Pretest-Posttest Design. Fourteen futsal athlete
students will do TCDB+HIIT training for six weeks

Table 1. Data Descriptive

(Permana et al., 2022; Pettersen & Mathisen, 2012). Before
and after being given treatment to determine the effect of
the exercise, participants will be given an agility and futsal
dribbling ability test. In measuring the agility of this study
using the Illinois Agility Test and dribbling using the futsal
dribbling test.

Statistical analysis

Data analysis in this study consisted of 2 parts: the
prerequisite test using Shapiro-Wilk and hypothesis testing
using the Paired Sample T-Test. This study uses a paired
sample t-test hypothesis test. This test aims to analyze the
differences in pretest and post-test results. Statistical analysis
in this study used the IBM SPSS Statistics 29.0

Results

This research was conducted for one month and a half,
with a total of 20 days of practice with details of one pretest,
18 treatments, and one post-test. The number of participants
is as many as 14 players. The results of calculating agility and
complete dribbling ability are obtained as follows.

Table 1 above describes the data resulting from
increased dribbling speed and ability in this study. Based
on the calculation of the pretest and posttest, get an average
increase in agility of 0.99+0.57 and dribbling ability of
1.87+1.72.

Based on the results of table 2 above, the results of the
normality test with the Shapiro-Wilk testinstrument obtained
the results from the pretest agility value 0.26>0.05, posttest
agility value 0.86>0.05, pretest dribbling value 0.28>0.05,
post test dribbling value 0.64>0.05, then all data the research
results were normally distributed and continued to test the
hypothesis using parametric statistics paired sample t-test.

Based on the results of Table 3 above, From the results
of the hypothesis test with the Paired Sample T-Test test
instrument, the agility data results obtained have a sig
(2-tailed) value of 0.001<0.05, it can be concluded that there
is a significant increase in agility through TCDB training
+HIIT. The results of the dribbling data have a sig (2-tailed)

Variable N Mean+SD Min Max Mean+SD Pre-Post
Pretest 14 18.33+0.93 16.75 19.53
Agility 0.99+0.57
Posttest 14 17.33£0.95 15.82 19.01
Pretest 14 15.13+2.34 12.07 20.87
Dribbling Ability 1.87+1.72
Posttest 14 13.25+1.38 10.91 15.29
Table 2. Normality Test
Shapiro-Wilk
Variable
Statistic Df Sig.
Pretest 0.93 14 0.26
Agility
Posttest 0.97 14 0.86
Pretest 0.93 14 0.28
Dribbling Ability
Posttest 0.95 14 0.64

The data are presented by means + SD and sig. value; In the Shapiro-Wilk test, the data is normally if the sig. > 0.05
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Tabel 3. Paired Sample T-Test

Paired Difference

95% Confidence Interval

Variable . Std. Error of the Difference t df Sig. (2-tailed)
Mean
Lower Upper
Pre-Post Agility 0.99+0.57 0.15 0.66 1.32 6.5 13 0.001
Pre-Post Dribbling Ability 1.88+1.72 0.46 0.88 2.87 4.08 13 0.001

The data are presented by means + SD; *statistically significant difference, mean scores at point comparisons from baseline: sig (2-tailed)

value of < 0.05.

value of 0.001<0.05, so it can be concluded that there is a
significant increase in dribbling ability through TCDB+HIIT
training.

Discussion

This study evaluates the effect of implementing
TCDB+HIIT exercises on dribbling and agility abilities. The
treatment was carried out for six weeks with a frequency of
3 times a week, with a total of 18-day training. This exercise
is based on applying specific training principles using a ball
and the overloading principle every two weeks. The results
showed a significant increase in agility and dribbling ability
through TCDB+HIIT training with an intensity of 80%-90%.

The selection of the TCDB+HIIT training program using
a ball approach is an essential aspect of efforts to achieve the
goals, in this context, to increase agility and dribbling skills
(Sekulic et al., 2021). In the process, players must make quick
movements with the balland make sharp changesin direction.
This can train and improve dribbling technical skills, speed,
and eye and foot coordination. These specific drills allow the
player to develop his dribbling skills in real-time in situations
similar to those of a real match. Specific training can provide
sufficient stimulus to improve coordination in soccer
performance (Szabo et al., 2020; Tessitore et al., 2011). On
the other hand based on literature studies, the HII'T approach
can improve the physical performance of players (Arazi et al.,
2017; Clemente et al., 2021).

The principle of overload, which is applied every two
weeks, also improves dribbling ability and agility. Increasing
training intensity gradually exposes players to more
significant challenges, promoting physiological adaptation
and increased performance (D’Isanto et al., 2022; Trecroci
et al,, 2022). Giving excess weight in training can stimulate
muscle growth, increase muscle strength, and speed of muscle
contraction (Plotkin et al., 2022). This is necessary because it
can positively influence dribbling situations and actual futsal
matches. Physiological adaptation is essential in improving
dribbling ability and agility. During six weeks of practice,
body adaptation involves various physiological aspects
(Sharma & Kailashiya, 2018). Increased muscle strength
can help players produce more substantial movements
and optimal ball control. Increasing the speed of muscle
contraction can also increase the responsiveness of players
to changes in direction and fast movements (Chaabene et al.,
2018). In addition, giving TCDB + HIIT exercises can make
the muscles more elastic, and the range of motion for the
joints will be much more optimal; this will make the joints
very flexible and impact the swing of the legs when taking

a step wider. In addition, the dynamic balance has also
increased because, in this exercise, the athlete must be able
to control the body’s condition when making movements. In
addition, having good agility will have a positive impact on
aspects of muscle speed and explosive power (Herridge etal.,
2020; Lockie et al., 2014). This adaptation gives players more
optimal agility in overcoming challenges in futsal games.

Physiological adaptation, TCDB+HIIT training can
also impact psychological. In the process, high-intensity
training and a focus on technical skills can increase players’
confidencein their dribbling and agility abilities (Nascimento
et al., 2016). This can occur due to repeated exercises with
a frequent frequency every week. In other words, this can
also be a mental boost for players in increasing their agility
and dribbling abilities. The significant increase in agility
and dribbling ability in this study may also be influenced
by motivational factors and the players’ dedication to the
training program (Garcia-Mas et al., 2010).

In this context, this study’s results indicate that applying
TCDB+HIIT exercises for six weeks with a frequency of
3 times a week, by applying the specific training principles
using the ball and the principle of overload, significantly
improves dribbling and agility abilities. The principle
of specific training using a ball helps train and improve
dribbling technical skills, while the principle of overload
gradually increases training intensity and promotes
physiological adaptation, especially agility (Thongnum &
Phanpheng, 2022).

Conclusions

Based on the research results and discussion in this
study, TCDB+HIIT training for six weeks with a frequency
of 3 times a week can improve agility and dribbling student
futsal athlete.
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BrJinB 6 TUXKHIB KOMBIHOBAHOIO BUKOHAHHA BINPAB
HA BII' MTOMIK TPbOMA KOHYCAMU 3 BUKOPUCTAHHAM
M’'AYA TA BUCOKOIHTEHCUBHUX IHTEPBAJIbHUX
TPEHYBAHDb HA CMMPUTHICTb | 34ATHICTb 1O BEAEHHA

M’AYA YYHIB-OYT3AJIICTIB

damxap Ani Bipanara'A®<P, I [lea Mapme Apsananpma Kycyma'AcP, SIupon

ITxannxen®*“P, Api¢p Bynkini'A”

'Cypabaiicbkuii lep>kaBHUI YHIBEpCUTET
*Jloevicpknit yHiBepcuTeT Pamxabxar

, leBim Aryc IIpianto

1AD

ABTOpCBHKNMIT BKIAZ: A — FU3aiTH ZOCTiIKeHHsT; B — 36ip manux; C - crarananis; D - migroroska pykomucy; E - 36ip xomTis

Pedepar. Crartst: 8 c., 3 Tabi., 2 puc., 40 mxeper.

Mera gocmimkeHHs. BucokoinTeHcuBHi inTepBanbHi TpenyBanns (HIIT) 3 BUKOHAHHAM BIIpaB Ha 6ir TOMDX TpboMa KO-
Hycamu 3 Bukopuctanuam Msda (TCDB) - ue BipaBa, sika BUMarae Bijj rpaBIiB BUKOHAHHS IIBUAKUX PYXiB i piskux 3MiH Ha-
IPSIMKY, BUKOPUCTOBYIOUM M 514, IOMDX TPbOMa KOHYCaMI 3 BICOKOIO IHTEHCUBHICTIO. 1151 BipaBa IPyHTYETHCs Ha 3aCTOCYBaHHI
CIiellia/IbHMX TPEHYBaJIbHMX IPMHINIIB 3 BUKOPMCTAHHAM M A4a Ta IPUHIIUITY epeBaHTaXKeHH, [0 Ma€ Ha MeTi MigBUIeHHA
CIIPUTHOCTI Ta IOKPAIEHHs HABMYOK BefeHHs M si4a. MeTOr I[bOro JOCII/PKeHHs Oy/I0 OLiHNTY BIUINB KOMOIHOBAaHOTO BMKO-
HanHA TCDB+HIIT Ha cipuTHIcTb 1 3i6HICTD 10 BefileHHA M’ A4a Y4HiB-yT3amicTiB.

Marepianu ta MeToau. Y 1IbOMY JOCTiPKEHHI BUKOPMCTOBYBa/IM €KCIepMMEHTAIbHUI METOJ, 3a CXeMOIO IOIepeHbOro
Ta MiICYMKOBOTO TeCTYBAaHHA Ha OJHIl IPymi. YYacHMKaMM HOCII/PKEHHA CTamm y4Hi-dyTsamicTy, 3aranoM 14 rpasiis Bikom
16,6+0,7 poky, spict 170,2+3,36 cM, maca Tina 59+9,11 kr, IMT 20,4£3,25. SIK iHCTpyMeHTH KOCTi/KEHH BUKOpKCTOBYBanu Inji-
HOJICBKUII TeCT Ha CIIPUTHICTD i TecT Ha pyT3anbHe BefileHHs M s14a. [/ aHa/mi3y JaHUX BUKOPUCTOBYBanu t-Kputepiit CTbiofieHTa
st TapHuX BUOipoK 3a piBHs sHauymocTi 0,05; 5K momepenHiit kpurepiit Bukopucrosysamu kpurepiit lllamipo-Binka.

Pesynpraru. Ha mifcTaBi pesynbrariB TecTy 3 BUKOPUCTaHHAM t-Kputepito CThIOfieHTa I HapHUX BUOIPOK OY/I0 BCTaHOBIIE-
HO, ITI0 3HaYeHHA PiBHA 3HAYYIIOCTI (JBOCTOPOHHBOTO) 3MiHHOI IIBUAKOCTI cTaHOBMIO 0,001 < 0,05 3i 36inpieHHAM Ha 0,99+0,57.
Y 3MmiHHIlI BefjeHHs M s14a 3HAYCHHsI PiBHS 3HAYYI[OCTI (FBOCTOpOHHBOTrO) ctanoBuTb 0,001 < 0,05 31 36inbIeHHAM Ha 1,88+1,722.
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BucHoBKu. Pesynprary 11bOT0 JOCIII/PKEHHS JO3BOJISIOTH [iATH BIUCHOBKY, 110 Bipasy TCDB + HIIT edexTnBHO 3acTOCOBY-
I0TbCA 1A MifIBUILEHHSA CIPUTHOCTI By T3amicTiB i MOKpaleHH: IXHIX 3/ji6HOCTeT 10 BefleHH M A4a.

Krouosi croBa: ¢yrsa, Brpasa Ha 6ir OMiX TPbOMa KOHYCaMy 3 BUKOPUCTAHHSM M 514a, BUCOKOIHTEHCHBHE iHTepBa/IbHe
TpeHYBaHH:, CIPUTHICTB, 34i0HICTD 10 BeEeHH M sI4a.
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