
The

St

 

Receive

doi:10.5

 

Abstra

The pre
strength
particip
The par
(9 play
balance
complet
the play
the part
signific
post-tes
was see
statistic
determi
differen
post-tes

e Effect

trength,

De

A

T

Te

ed: July 29, 

5296/jei.v6i

ct 

esent study 
h, balance p
pated by 19 
rticipants w
ers) and th

e and ITN te
ted, the exp
yers in the c
ticipants at

cant improve
sts of the ex
en only in 
cally signifi
ine the exp
nce betwee
sts of the ex

t of 8-W

, Balan

10-14

E

epartment of

Aydin Adna

Tel: 90-256

EA T

el: 90-507-7

2020   A

i2.17450   

aimed to e
performance
tennis playe

were selected
e control g
ennis skills 
perimental g
control grou
t the end o
ement in th

xperimental 
the tennis 

ficant differ
plosive stren
en groups, 
xperimental

Week B

nce Perf

4 Year-

Esin Ergin (

f Coaching 

an Mendere

6-315-3538

E

Tennis Acad

780-4213  

ccepted: Au

   URL: h

examine the
e and tennis
ers (10 male
d randomly

groups (10 p
tests were 

group were 
up continued
f the 8 we
e agility, ba
group (p =
skills test 

rence was 
ngth both i
a significa

l and contro

170

Balance

forman

Old Te

(Correspon

Education, 

es University

  E-mail: 

 

Engin Arsla

demy, Aydın

 E-mail: ar

ugust 31, 20

https://doi.o

e effect of a
s skills of t
es and 9 fem

y and divide
players). Fi
applied to a
applied 8 w
d tennis trai
eks. The fi
alance index

= 0.034, p =
of the con
found in 

in the expe
ant differen
ol groups (p

e Trainin

nce and 

ennis Pl

ding author

Faculty of 

y, Aydin 09

esinergin7@

an 

n, 09100, Tu

rslanengin@

020   Publ

org/10.5296

an 8-week b
tennis playe
males) play
ed into two 
irstly, vertic
all the parti

weeks of bal
ining only. T
indings of t
x and tennis

= 0.025, p =
ntrol group 
the vertica

erimental an
nce was fo
p < 0.05). B

Journal o

ng on t

Tennis

layers 

r) 

Sport Scien

100, Turkey

@gmail.com

urkey 

@hotmail.co

ished: Septe

6/jei.v6i2.17

balance train
ers aged 10-
ing in the E
groups as e

cal jump, p
cipants. Aft
lance and te
The same te
the study s
s skills tests
0.003), wh
(p = 0.000

l jump per
nd control 
ound only 

Based on the

of Education
ISSN 2

2020, Vol. 

www.macroth

the Agi

s Skills 

nces 

y 

m 

om 

ember 7, 20

7450 

ining on the
-14. The stu

EA Tennis A
experimenta

pro-agility, d
fter all the t
ennis trainin
ests were ap
showed stat
s in the pre-
hereas impro
0). In addi
rformance 
groups. As
in the pro

ese findings

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

lity, 

of 

020 

e agility, 
udy was 

Academy. 
al group 
dynamic 
est were 
ng while 
pplied to 
tistically 
-test and 
ovement 
ition, no 
used to 

s for the 
o-agility 
s, it was 



revealed
as well 
should b

Keywo

1. Intro

Tennis 
number
number
well as
involve
elite ad
week (
maximi
fitness, 
Balance
to re-ga
years (O
and mo
is consi
among 
correctl
body’s 
skills in
2011). P
moves r
explosiv
the reco
(Mallilo
while a
Behm (
and dyn
balance

Simec e
agility 
children
made by
balance
Mallilou
so balan
branch 
report a

d that balan
as contribu

be included

rds: Tennis

oduction 

has becom
r of active a
r of physica
 tennis spe

es the skills 
dolescent pl
Barber-Wes
ize his/her 
mental qua

e training w
ain neural 
Oliver & Br
obility are th
iderably im
the main f

ly balance 
all ranges o

n all branch
Propriocept
requiring im
ve moveme
overy time a
ou et al., 20
a limited nu
(2009) foun
namic balan
e training.  

et al. (2007
in physica

n-young cat
y the playe

e reaching a
u et al. (20
nce training
in which d
a positive 

nce training
uting to the
d in training

s, Balance, T

me one of th
athletes (Ma
al character
ecific skills 

of reacting
ayer averag
stin et al., 
athletic per
ality, mobil

was used to p
awareness 
rezzo, 2009
he main fac

mportant for 
factors of d
and mobilit
of motion. T

hes as well a
tion is high
mproved ba
ents of short
along with 

010). Balanc
umber of stu
nd a statistic
nce, long ju

7) reported t
ally active 
tegory is re
rs are cause

a stable pos
10) state th
g exercises 
direction ch
significant 

g would imp
ir tennis sk
 plans. 

Tennis skill

he world’s 
allilou et al.
ristics like s

(Fernandez
g fast and c
ges 2.3 hour

2010). A 
rformance. 
lity on the 
prevent inju
needed for

9). Recent st
ctors in imp

the neurom
eveloping a
ty skills are
This improv
as enabling 
hly importan
alance skills
t intervals. P
anaerobic e
ce is one of 
udies can b

cally signific
ump, hoppin

that 10-wee
men. In 

eported to c
ed by loss o
ition before

hat tennis tra
should be i

hanging skil
relationshi

171

prove agilit
kills. Theref

s, Vertical j

most popu
, 2010). Co
speed, agili
z et al., 20
coping with
urs of practi

tennis play
These are 
court and s

uries as an im
r necessary 
tudies, on th

proving athl
muscular sy
athletes’ pe
e expected 
vement is b
the necessa

nt in tennis 
s, and they 
Physical co
energy syste
f the main qu
be found in 
cant increas
ng tests and

ek balance t
addition, t
cause chan
of balance u
e hitting bri
aining alon
included in 
lls are often
ip between 

ty and balan
fore, it is co

ump, Pro-a

ular sports 
ompetition a
ity, enduran

009; Isha et
h fatigue an
ice or play 
yer should 
branch-spe

stroke produ
mportant pa
propriocep

he other ha
letic perform
ystem in ath
rformance 
to improve

believed to s
ary power a

because te
involve mu
ndition in te
ems, agility,
ualities to b
the literatu

se in the kn
d shuttle run

training imp
the level o
ges in the 

under the ef
ings along f
e does not i
training pr

n used and 
agility and

Journal o

nce in 10-1
onsidered th

gility 

with the gr
and success 
nce, flexibil
t al., 2018).
d pressure 
per day, a m
work on 4
cific physic
uctivity (Gü
art of the reh
ptor and ki
nd, have re
mance. Whi
hletes, it is 
(Zech et al
e movemen
strengthen t
nd strength 
nnis skills 

ulti-direction
ennis is buil
, balance, sp

be improved
ure on the s
nee extensio
n tests as a 

proved exp
of balance 
course of t

ffect of the 
fewer mista
improve ba
rograms. M

Okudur an
d balance p

of Education
ISSN 2

2020, Vol. 

www.macroth

4 year-old 
hat balance 

radually in
in tennis re

lity and stre
. Moreover
during a m
mean of 6.1
4 character
cal and con
ür & Ersöz
habilitation
inesthetic sk
evealed that 
ile balance 
also reporte

l., 2010). If
nt awarenes
the basis of

h gain (Hrys
consist of c
nal moveme
ilt upon focu
peed and ex

d for a tenni
subject. Kib
on movemen
a result of a

plosive stren
 in tennis
the game, m
racket and 

akes (Moşoi
alance perfo

Moreover, ten
nd Sanioğlu
performanc

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

children 
training 

creasing 
equires a 
ength as 
r, it also 

match the 
1 days a 
istics to 
nditional 
z, 2017). 
n process; 
kills for 
balance 
training 

ed to be 
f trained 
ss in the 
f athletic 
somallis, 
complex 
ents and 
using on 
xplosion 
is player 
bele and 
nt, static 

a 7-week 

ngth and 
in the 

mistakes 
ball and 
i, 2012). 

ormance, 
nnis is a 
u (2012) 
ce in 12 



year-old
extremi

Proprio
power a
This fea
Knee an
amateur
studies 
biomoto

The obj
and bal
addition
improve

2. Mate

2.1 Par

The pre
aged 10
selected
49.11±5
The pa
explain
sports h
Adnan M
protoco

2.2 Pro

At the 
skills te
group (
unstable
during 
perform
agility a
particip
consisti

2.3 Vert

Static s
The test
the athl
the high

d tennis pla
ity asymmet

oception is 
and speed. 
ature make
nd hip Prop
r or novice
aiming to 

or abilities a

jectives of t
lance perfor
n, the study
e dynamic b

erial Metho

rticipants 

esent study 
0-14 playing
d randomly
5.37 kg, 159
articipants h
ing the aim
health histo
Menderes U

ol number 53

cedure 

beginning 
ests were ap
(n = 9) wer
e grounds. 
8 weeks. I

mance and t
and dynami

pants again.
ing of stand

tical Jump T

squat jump 
t was condu
letes were a
her score w

ayers. Sanni
try and prot

known to c
Therefore, 
s it more im
prioception 
 tennis play

determine
and tennis p

this study ar
rmance and
y aims to d
balance. 

od 

was volunt
g tennis in E
y and divid
9.66±4.63 c
have no mu
m and conte
ory invento
University F
3043469-05

of the stud
pplied to al
re given a t
The athlete

In order to 
tennis skills
ic balance te
 Before eac

dardized 10-

Test 

test was ap
ucted using 
asked to per
was recorde

candro et al
tects from in

coordinate 
it helps to 

mportant fo
in tennis h

yers (Lin, 2
 the effect

performance

re to determ
d to examin
determine w

tarily partic
EA Tennis A
ded into tw
cm) and con
uscular/skel
ent of the s
ry. The stu

Faculty of H
50.04.04. 

dy, vertical j
ll the partic
tennis speci
es in the co

examine th
s prior to th
ests along w
ch test prot
-minute dyn

pplied to as
a jumping m
rform two m
d. During t

172

l. (2014) rev
njuries in y

such variab
control the

or branches 
has been rev
2006). How
t of branch
e and the su

mine the effe
ne the effec
whether an 

cipated by 
Academy in
wo groups 
ntrol group 
letal injurie
study with t
udy was ap
Health Scien

jump, pro-
cipants and 
ific 8-week

ontrol group
he effect of
he balance 
with the ITN
tocol, the p
namic stretc

ssess streng
mat and a h
maximal re
the test, the

vealed that 
oung tennis

bles as pos
e lower ext
like tennis 

vealed to be
wever, there 
h-specific b
ubject is not

fect of balan
ct of balanc
8-week tra

19 (10 male
n the city of
as the exp

(10 players
es. All the 
their famili

pproved wit
nces Ethics 

agility, dyn
then the pa

k balance tr
p continued 
f explosive
training se

N tennis ski
articipants 

ching exerci

gths of the 
handheld com
epeats with 
e athletes w

Journal o

balance trai
s players.  

ition of mo
remity duri
that requir

e a distincti
are only a 

balance trai
t yet very cl

nce training 
ce training 
ining progr

es and 9 fe
f Aydın. Th
perimental 
44.10±8.79
participant

ies’ consent
th the decis
Committee 

namic balan
articipants i
raining prog

only tennis
strength, a

ssions, vert
lls tests wer
practiced a
ses.  

10-12-year-
mputer (Fus
3-minute re

were asked 

of Education
ISSN 2

2020, Vol. 

www.macroth

ining preve

ovement (lo
ing a tennis
re movemen
ive feature 

a limited nu
ining exerc
lear.  

on strength
on tennis s
ram is suffi

emales) part
he participan

group (9 
9 kg, 150.50
ts signed th
t and filled
sion numbe
 numbered 

nce and ITN
in the exper
gram on sta
s training e
agility and 
tical jump, 
re applied t

a warm-up p

-old tennis 
sionSport, A
esting interv
to be ready

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

nt lower 

ocation), 
s match. 
nt skills. 
of elite, 

umber of 
cises on 

h, agility 
skills. In 
icient to 

ticipants 
nts were 
players, 
0±8.66). 
he form 

d out the 
er 16 of 
with the 

N tennis 
rimental 
able and 
exercises 

balance 
reactive 

to all the 
program 

players. 
Austria), 
vals and 
y on the 



jumping
90º) and

2.4 Pro

Particip
height a
Athlete
directio
point. T
was rec

 

 

2.5 Dyn

A devic
width a
system 
complet
comput
difficult
the pre
perform
changes
platform
time. Th
estimate

CalculaඥTotal a

2.6 ITN

ITN, sta

g mat on bo
d then to jum

-agility Tes

pants’ agility
at the startin
s setting of

on to touch 
Their perfor
corded.  

namic Balan

ce produced
and 65 cm 
is compos

ted by con
ter software
ty levels of 
sent study, 

med with bo
s in the pos
m while usi
he present s
ed on the in

Inde

ated using 
area right + 

N Tennis Skil

ands for the

oth feet with
mp as high 

t 

y was measu
ng point wi
ff at maxim
the other on

rmance was 

Figure 1. P

nce Test 

d by EasyT
height) wa

ed of a pla
nnecting the
e. The lower
f 10 cm, 25 

difficulty 
oth feet, for
sition of the
ing the para
study emplo

ndex of bala

exing of B

the formu√Total area

lls Test 

e phrase Inte

h their hand
as they cou

ured with P
ith pins pla

mal speed fr
ne and the 
tested twic

Pro-agility T

Tech (a com
as used to 
atform and 
e balance p
r platform o
cm and 40 
level was 

r 30 second
e device aga
ameters of t
oyed the da
ancing preci

alancing Pr

ula: EA =
a left (Tchor

ernational T

173

ds on their w
uld from the

Pro Agility t
aced at 4.57
rom the star
test was fin

ce with 3-mi

Test (Vesco

mputer place
measure d

d a compute
platform to 
of the dynam
cm from di
arranged w

ds at level 
ainst the gro
total area, e

ata obtained
ision (Tchor

recision (IB

= ඥExterna

rzewski et a

Tennis Num

waist and th
e position th

test. Photoc
7 m on the r
rting point 
nalized whe
inute resting

ovi & VanHe

ed on a plat
dynamic ba
er to contro
the USB in

mic balance
ifficult to ea
with the 40
9. Easytech
ound and tim
external are

d from the d
rzewski et a

BP) = (EA

al area right

al., 2013). 

mber. It is a p

Journal o

heir knees a
hey were sta

ell doors we
right and le
touched on

en they retu
g intervals a

eest, 2010) 

tform of 43
lance. Easy
ol the syste
nterface Ea

e system pla
asy with a p
0 cm appara
h software o
me from th
ea, external 
device toget
al., 2013). 

A/TA) × 10

+ √Extern

practice that

of Education
ISSN 2

2020, Vol. 

www.macroth

at 90º squat 
anding in.  

were placed a
eft sides (Fi
ne pin and 
urned to the
and the bett

 

3 cm length
y dynamic 
em. The sy
asyTech 2.2
atform can b
plastic appa
ratus. The t
obtains the 

he swinging 
l time and r
ther with th

00        

nal area left ,

at was starte

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

(bent at 

at 60 cm 
igure 1). 
changed 
starting 

ter score 

h, 42 cm 
balance 

ystem is 
2001-2.0 
be set to 
ratus. In 
test was 
angular 
balance 

recovery 
he scores 

    (1) 

 TA = 

ed by the 



Internat
around 
all leve
technica
services
physica
ITN tes
skills. (
obtaine
precisio
backhan
backhan

2.7 Bala

After th
training
players 
designe
grounds
8-week 
given in

 

Table 1

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

tional Tenn
the world. I

els from the
al propertie
s, groundst
al mobility 
st were lim
(a) Grounds
d from 10 

on and pow
nd) to the 
nd) to the fa

ance Traini

he participa
g program 3

in the cont
ed so as to in
s were prov
balance tra

n Table 1. 

. Content of

 
Basic B

on Har

2  
Single/

on Wob

 
Ball co

on Wob

4 
Stance 

Feet Ba

5 
Ball co

on Bos

6 
Ball co

on Bos

7 Walks 

8 
Jugglin

on Bos

nis Federatio
It is possibl

e beginner l
es of individ
rokes and 
qualities. In
ited to skil
strokes dept
balls strok

wer test; In
farthest po

arthest poin

ing Program

ants complet
3 times a we
trol group c
nclude tenn
vided by us
aining prog

f the 8-week

Balance Stanc

rd Ground  

/Double feet b

bble Board St

ontrol with rac

bble Board  

on Bosu Sing

alance Stance

ontrol with rac

su 

ontrol with rac

su 

on Balance Pa

ng. Controlling

su and Balance

on in order 
e to find an
evel to prof

duals’ tennis
volleys in 
n the prese
ls test meas
th and pow

ke to the fa
n this test, 
oint from t

nt from the c

m 

ted the tests
eek during 8
continued te
nis specific m
sing a bosu,
ram applied

k balance tr

TRAI

ces  B

o

balance  

anding 

T

W

cquet  F

W

gle/Double

s  
J

cquet  
F

cquet  F

B

ad  
F

o

g the ball 

e pad  

F

o

174

to determi
n ITN numb
fessionals. 
s strokes; st
their 5 gam

ent study, d
surement m

wer test; Ca
arthest area
players are

the parallel
cross court a

s, the exper
8 weeks in a
ennis traini
movements
, wobble bo
d to the par

raining 

INING CON

Basic Balance

on Hard Grou

Touch on targ

Wobble Board

Forehand stro

Wobble Board

Jumps/Turns 

Forehand stro

Forehand stro

Balance Pad 

Forehand-bac

on balance pa

Forehand-Bac

on Bosu and B

ne game le
ber appropri
When cond
tability, dep
me states a

depth, powe
method for f
lculated ov

a of the ten
e asked to 
l court are
area (Seyrek

rimental gro
addition to t
ng only. Ba

s on stable a
oard and ba
rticipants w

TENT 

e Stances  

und 

gets on  

d 

okes on  

d 

on Bosu 

okes on Bosu 

okes on  

 

ckhand strokes

ad  

ckhand stroke

Balance Pad 

Journal o

evels of tho
ate for the d

ducting this 
th and powe

are evaluate
r and preci
forehand an

ver the total
nnis court. 

strike 6 b
ea and 6 b
k et al., 201

oup particip
the tennis tr
alance train
and unstable
alance pad. 

within the sc

Basic B

on Har

Walks 

Backha

on Wob

Ball co

racquet

 Backha

Backha

on Bala

s  Double

on bala

s  Double

on Bos

of Education
ISSN 2

2020, Vol. 

www.macroth

ose who pla
degree of pl
test, instea

er elements
ed as well 
ision stroke
nd backhan
l sum of th
(b) Groun

balls (3 for
balls (3 for
17). 

pated in the 
raining whe

ning program
e grounds. U
The conten

cope of the 

Balance Stanc

rd Ground 

on Wobble Bo

and strokes  

bble Board 

ontrol with  

et on Bosu  

and strokes on

and strokes  

ance Pad 

e stroke drills 

ance pad  

e stroke drills 

su and balance

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

ay tennis 
layers of 
ad of the 
s of their 
as their 

es in the 
nd tennis 
e scores 
dstrokes 
rehand-3 
rehand-3 

balance 
ereas the 
ms were 
Unstable 
nt of the 
study is 

ces  

oard  

n Bosu 

 

 

e pad 



2.8 Stat

The dat
for norm
distribu
differen
Level o

3. Find

The pre
10-14 y
results 
index, a
2. 

 

Table 2
of the e

Note. * 

 

While a
tests of
and pos
vertical
experim

The res
examin

 

 

 

 

 

Vertic

Pro-ag

Balan

ITN 

tistical Anal

ta were ana
mality in d

uted data fo
nce between
of significan

dings 

esent study
year-old ten
of the Pair
agility, expl

2. Difference
experimenta

p < 0.05. 

a statisticall
f the experim
sttests. On 
l jump perf
mental and c

sults of the
ed between

cal Jump 

gility 

nce Index 

lysis 

alyzed using
distribution 
for the vari
n repeated 
nce was acce

y aimed to 
nnis players
red Samples
losive stren

e between t
al and contro

ly significan
mental grou
the other 

formance t
control grou

e Student T
n the groups 

Balance 

pre 

31.20±6.27

5.83±0.24 

68.31±7.83

138.22±34

g SPSS 20.0
between g

iables betw
measures w
epted as (p 

determine 
s’ agility, st
s T test sho
gth and ITN

the balance 
ol groups 

nt progress 
up, only ten
hand, no s
hat is used

ups.  

T Test whic
are shown 

Training G

post 

7 31.20±

5.54±0

3 62.45±

.12 160.55

175

0 package p
groups. Stud
ween group
was perform
< 0.05).  

the effect o
trength, bal
owing the s
N tennis sk

index, agil

is seen in t
nnis skills i
statistically 
d to determ

ch is used 
in Table 3. 

Group (n = 9)

p

±4.79 .90

0.33 .03

±6.17 .02

±23.90 .00

program. Sh
dent T test 
s, and the 

med using P

of 8-week 
lance perfor
statistical di
ills pre-test

lity and exp

the agility, b
improved in
significant 

mine the ex

to reveal t
 

) 

pre 

06 26.94±

34* 6.33±0

25* 67.73±

03* 134.80

Journal o

hapirowilk 
was applie
statistical 

Paired T Te

balance tra
rmance and
ifference be
results are 

plosive stren

balance inde
n the contro

difference 
xplosive str

the differen

Control gro

pos

±4.20 27.

0.45 6.0

±14.09 65.

±32.23 172

of Education
ISSN 2

2020, Vol. 

www.macroth

test was co
ed to the n
assessment

est for each

aining exerc
d tennis ski
etween the 

e presented 

ngth pre-tes

dex and tenn
ol group in

e was found
rength both

nce in the q

oup (n = 10)

st 

.85±2.42 

07±0.34 

.94±9.40 

2.30±29.36 

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

onducted 
normally 
t of the 
h group. 

cises on 
ills. The 
balance 
in Table 

st results 

nis skills 
n the pre 
d in the 
h in the 

qualities 

p 

.341 

.052 

.773 

.000*



Table 3
the expe

 

Vertica

Vertica

Pro-ag

Pro-ag

Balanc

Balanc

ITN Pr

ITN Po

Note. * 

 

A signif
while th
the cont

4. Discu

Tennis 
addition
extremi
conside
improve
other m
present 
and bala

The fin
agility a
related 
conduct
proprio
that ba
10-week
proprio
test the
training
no stati
3 differ
balance

3. Differenc
erimental g

al Jump Pre

al Jump Pos

gility Pre-Tes

gility Post Te

ce Index Pre

ce Index Pos

re Test 

ost Test 

p < 0.05. 

ficant differ
he posttest r
trol group. 

ussion 

is an explo
n, maintain
ity is impo
erably impo
ed balance 

motoric qual
study aime

ance perfor

ndings of th
and balance
literature in
ted with 2
ception trai

alance train
k training 
ception and

ey conducte
g improved 
stically sign

rent training
e and preven

es in the dy
roup and co

B

e-test 3

st test 3

st 5

est 5

e Test 6

st Test 6

1

1

rence is see
results of th

osive sport 
ning balance
ortant in ten
ortant in ten
ability (Ma
ities is sign
ed to reveal
rmance alon

he present s
e performan
ncludes stu
9 amateur 
ining on fo

ning exercis
exercises 

d showed th
ed 9 weeks
the static an
nificant imp
g groups in 
nt injuries a

ynamic ind
ontrol group

Balance Trai

31.20±6.27

31.20±4.79

5.83±0.24 

5.54±0.33 

68.31±7.83

62.45±6.17

138.22±34.12

160.55±23.90

n only in th
he balance t

that require
e with the 
nnis by the
nnis as tenn
llilou et al. 

nificant in te
l the effect 
ng with the t

study show 
nce, improve
dies reporti
footballers

ootball-spec
ses improv

on unsta
hat it could
s after the 
nd dynamic
provement i
the training

and revealed

176

dex, agility, 
p 

ining Group

2 

0 

he agility te
training gro

es multidire
propriocept

e nature of
nis skills co

2010). Det
erms of perf
of balance 
tennis skills

that an 8-w
es tennis sk
ing positive
s aiming to
cific technic
ved technica
able groun

d bring abou
training. A

c balance in 
in the contr
g exercises 
d the positiv

explosive s

p (n = 9) C

2

2

6

6

6

6

1

1

st of the con
oup were fo

ectional mo
tive inform

f the game.
omprise com
ermining th
formance en
training ex

s of tennis p

week balan
kills but doe
e effects of 
o determine
cal skills, E
al skills. C

nd enhance
ut a long-te
Arumugam 

20 male fo
rol group. G

done at dif
ve effect of 

Journal o

strength and

Control Grou

6.94±4.20 

7.85±2.42 

.33±0.45 

.07±0.34 

7.73±14.09 

5.94±9.40 

34.80±32.23

72.30±29.36

ntrol and ex
und to be h

ovements at
mation comi

 Therefore
mplex move
he effect of 
nhancement
ercises on t

players aged

nce training 
es not affect

balance tra
e the effec
Evangelos e
Cuğ et al. 
ed core st
erm progres

(2018) rev
otball playe

Gıoftsıdou e
fferent frequ
balance trai

of Education
ISSN 2

2020, Vol. 

www.macroth

d ITN test b

up (n = 10) 

3 

6 

xperimental
higher than 

t short inter
ing from th
e, proprioce
ements that
balance tra
t. In this reg
the strength
d 10-14.  

program e
t vertical jum
aining. In th
cts of balan
et al. (2012
(2012) sta

strength an
ss as a resu
vealed that 
ers, while th
et al. (2012)
quencies to 
ining held a

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

between 

p 

0.12 

0.08 

0.09 

0.03*

0.91 

0.35 

0.82 

0.35 

l groups, 
those of 

rvals. In 
he lower 
eption is 
t require 
ining on 
gard, the 
h, agility 

enhances 
mp. The 
he study 
nce and 
2) found 
ated that 
nd joint 
lt of the 
balance 

here was 
) created 
improve 
at least 3 



times a 
as well 
skills, v
that bal
uncerta
(2019) 
during 
measure
training
perform
speed a
balance
special 
perform
control 
with Y
volleyb
Similar
perform
focused
explosiv
and min
is an im
with its
perform
remarka
in agili
conside
practice

Contrar
balance
the cent
program
cause a
6-week 
football
present 
outcom
training
balance
training
reported
conside

week. Heit
as eliminat

vertical jum
lance traini
inty about t
reported th
8 weeks ge
es of the ex

g 3 times 
mances. Mor
and agility 
e performan

balance tr
mance as we

and lower 
Y balance t
ball players w
ly, Kubal a

mance. In su
d on its rela
vely, slow d
nimizing an

mportant par
s significan

mance as we
able in the a
ity perform

ered to brin
e of technica

ry to the stu
e performan
ter of press

m (using a p
a decrease i

football-sp
lers aged 1
study whil

me is differe
g and the b
e and jumpi
g practices 
d between m
erably impro

tkamp and a
ting muscul

mp, shuttleru
ing contribu
the transfer

hat balance t
enerated stat
xperimental
a week en
rera et al. (2
performan

nce in 12-1
raining exe
ell. Benis et
extremity s

test; and in
would raise

and Padwal 
ummary, stu
ationship wi
down, chan
ny reduction
rameter for 
nt contributi
ell. In the f
analyses bo
mance with
ng along im
al movemen

udies cited,
nce and agili
ure reaction
power platf
in the cente
pecific bala
5. The incr
le the incre

ent. Manolo
alance train
ing perform
in terms of
muscle stren
ove followi

ark. (2001) r
ar imbalanc

un and the t
uted to pos
of the skill

training don
tistically sig
l group; Ce
nhanced ad
2017) sugg

nces of foot
15-year-old 
ercises to 
t al. (2016) 
stability in w
ncluding ne
e joint aware

(2016) rev
udies on ba
ith agility p
ge direction
n in speed (
agility perfo
ion to body

findings of t
th within an

h the enha
mprovement 

nts.  

, Çelik et a
ity perform
n of the gro
form, determ
er of pressu
ance trainin
rease in pro
ease in the 
opoulos et a
ning perform

mance of fo
f balance an
ngth and ba
ing muscula

177

reported tha
ces. Yaggie
time spent o
sture maint
ls to genera
ne by 10-12
gnificant di
errah et al (
dolescent f

gested that p
tballers. Ac
wrestlers 
be taken 
stated that n
women bas
euromuscul
eness and re
ealed 6-wee

alance train
performance
n and speed
(Kubal and 
formance. It
y control, c
the present 
nd between 
ancement o

in tennis p

al. (2017) re
mance in foo
ound reactio
mining post
ure deviatio
ng enhanced
omptness p
vertical jum

al. (2015) a
med along 

ootballers an
nd power e
alance. Spec
ar strength 

at balance tr
 and Campb

on the domi
tenance wit
al functiona
2-year old g
ifference in 
(2016) conc
footballers’
propriocepti
ccording to
could enha
would incr
neuromuscu
sketball play
lar training
educe the ri
ek balance 
ing or perfo
e. Agility is
d up again w

Padwal 20
t is possible
can have a
study, prog
groups. In 

of balance 
performance

eported no 
otballers. Ve
on strength o
tural swing)
on. Güler an
d promptne
performance
mp heights 
aimed to ex

with resist
nd found n

enhancemen
cifically, the
training an

Journal o

raining coul
bell (2006) 
inant leg on
th these sk
al improvem
girls and bo
the agility,

cluded that 
balancing 

ive training 
o İri et al 
ance agility
rease static
ular training
yers with th

g in the ex
isk of lower
training cou
ormance in 
s defined as
while mainta
16). Mainta
to assert th

n improvin
gress in agi
addition, th
through b

e with its c

statistical c
erhagen et a
of a 5.5-we
) and conclu
nd Eniseler
ss and pow
e supports t

used to de
xamine the e
ance trainin

no differenc
nt. Moreove
ey claimed 

nd this impr

of Education
ISSN 2

2020, Vol. 

www.macroth

uld increase 
tested sport

n BOSU, an
kills, but th
ment. Acar a
oys 3 times
, speed and 
functional 
skills and

g positively 
(2018), im

y performan
c-dynamic 
g increased 
he balance a
xercise rou
r extremity 
uld enhanc

n the literatu
s the ability
aining body
aining body
hat balance t
ng effect on
ility perform
he apparent 
balance trai
contribution

correlation b
al. (2005) m
eek balance 
uded that it
r (2017) fou
wer perform
the finding
etermine th
effect of re
ng on the s
ce between 
er, a relatio
that balanc

rovement w

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

strength 
t-related 

nd found 
here was 
and Eler 
s a week 

balance 
balance 

d stroke 
affected 

mproving 
nce; and 

balance 
postural 
assessed 

utines of 
injuries. 
e agility 
ure have 
y to start 
y control 
y control 
training, 
n agility 
mance is 
increase 
ining is 

ns to the 

between 
measured 

training 
t did not 
und that 

mance in 
gs of the 
e power 

esistance 
strength, 
the two 

onship is 
ce would 
would be 



connect
mechan
reveal t
sensitiv
occur w
12-14. 
growth 
in stren
training
players 
perform
year-old
same ag

5. Conc

In conc
training
players 
multi-d
for succ
that bal
and bal
contribu
believed
future. 
larger p
grounds

Referen

Acar, H
Educati
10.1318

Arumug
among 
312-316

Barber-
training
Conditi

Benis, R
neurom
51(9), 6

ted with th
nical reactio
that balance
ve for balan
with the bal
Strength, o
and develo

ngth perform
g is conside

composing
mances may
d tennis pla
ge group.  

clusion 

clusion, the
g enhances 

aged 10-1
imensional 
cess in tenn
lance trainin
lance, whic
uting to the
d to help te
It is sugge

participants 
s. 

nces 

H., & Eler, N
ion Lessons
89/ujer.2019

gam, S. (20
Soccer Pla

6. 

-Westin, S. 
g program 
ioning Rese

R., Bonato,
muscular trai
688-695. htt

he neuromu
on of the m
e training do
nce improve
lance traini
on the othe
pment (Ber
mance whil

ered to have
g the study

y also chang
ayers. Study

e data obta
balance, ag
4. Tennis i
skills. It w

nis. Howeve
ng to be int
ch are amo
e developme
ennis traine
sted that fu
and also d

N. (2019). T
s. Universal
9.070110 

018). Effec
ayers. Journ

D., Herme
for comp

arch, 24(9)

, M., & Tor
ining and p
tps://doi.org

uscular mec
muscle in o
o not contrib
ement is be
ng exercise
r hand, dev

reket Yücel 
le agility a
e resulted fr
y sample. H
ge in differe
y results m

ained from 
gility and t
is a technic

would not be
r, based on 
tegrated in 
ng the mos
ent of tenni

ers with the
uture studie
different exe

The Effect o
l Journal of

ct of Proprı
nal of Eme

eto, A. A., 
petitive jun
, 2372-2382

rre, A. L. (
erformance

g/10.4085/1

178

chanisms th
order to ma
ibute to stre
etween the 
es during th
velops with
et al., 2020

and balance
rom the gro
However, E
ent sports b

may differ in

the presen
tennis skill
cal branch 
e sufficient
the finding
tennis train
st critical f
is skills. Fo

eir training 
es should fo
ercises cou

f Balance E
of Education

ıoceptıve T
erging Tech

& Noyes, F
nior tennis 
2. https://do

2016). Elite
e on the Y-b
062-6050-5

hat lead to
aintain balan
ength impro
ages of 8 a
his period a
h the increa
0). The fact 
 performan

owth period
Erkmen et a
ranches. Th
n athletes f

nt study rev
s, but does
that involv
to improve

gs of the pre
ning program
factors for 
or the reaso
plans and s

ocus on lon
ld content b

Exercises on
nal Researc

Traınıng on 
nologies an

F. R. (2010
players. T

oi.org/10.15

e female ba
balance test
51.12.03 

Journal o

o a faster a
nce. The re
vement. Th

and 12. The
and it reach
ased muscl
that no imp

nce enhance
ds of the 10
al. (2007) s
his study wa
from differe

veal that  a
s not affect
es the subs
 one single

esent study, 
ms could h
success in 

ons above, t
studies to b
nger term tr
balance trai

n Speed and
ch, 7(1), 74-

Dynamıc a
nd Innovati

0). A six-w
The Journa
19/jsc.0b01

asketball pla
t. Journal of

of Education
ISSN 2

2020, Vol. 

www.macroth

and more 
esults of th
he period de
e greatest in
hes maturity
le mass alo
provement w
ed through 
0-14-year-ol
stated that 
as applied t
ent branche

an 8-week 
t strength in
sequent pra

e characteris
it could be 

help enhanc
tennis, as 

the present 
be conducte
raining effe
ainings for d

d Agility in P
-79. https://

and Statıc 
ive Researc

week neurom
al of Stre

13e3181e8a

ayers’ body
of Athletic T

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

accurate 
his study 
efined as 
ncreases 
y at age 

ong with 
was seen 

balance 
ld tennis 
balance 

to 10-14 
es in the 

balance 
n tennis 

actice of 
stic only 
asserted 
e agility 
well as 
study is 

ed in the 
cts with 
different 

Physical 
/doi.org/ 

Balance 
ch, 5(7), 

muscular 
ength & 
a47f 

y-weight 
Training, 



Bereket
Yarkın, 
Periyod

Erkmen
sporcul

Evange
(2012). 
skills. J

Fernand
activity
Journal

Güler, Ö
And Ve
Sports S

Gür, F.,
statik v
Beden 
000000

Hrysom
221-232

Kibele, 
training
Conditi

Kubal, 
Interna

Lin, C. 
elite, a
Rehabil

Malliou
& Douv
& Cond

Manolo
Kotzam
balance
Researc

Moreira
Preis, C

t Yücel, S.,
G. (2020)

dlaması (13

n, N., Suve
arin denge p

elos, B., Geo
Propriocep

Journal of P

dez-Fernand
y profile an
l, 31(4), 15-

Ö., & Enise
ertıcal Jump
Science/Bed

, & Ersöz, G
ve dinamik 
Eğitimi ve 

00317 

mallis, C. (2
2. https://do

A., & Beh
g effects on 
ioning Rese

S., & Padw
tional Journ

H., Lien, Y
amateur, an
litation, 85(

u, V. J., Ben
vis, S. (2010
ditioning Re

opoulos, K.,
manidis, C. 
e, and jumpi
ch, 30(1), 53

a, N. B., Al
C. (2017). E

, Bedestenli
). In D. M
-14 Yaşlar İ

eren, S., G
performans

orgios, K., K
ption and b
Physical Edu

dez, J., San
nd physiolog
-26. https://

eler, N. (201
p Performan
den Egitimi 

G. (2015). K
k denge öze

Spor Bilim

2011). Bala
oi.org/10.21

hm, D. G. 
strength, b

arch, 23(9)

wal, D. (201
nal of Scien

Y. H., Wang
nd novice 
(3), 216-221

neka, A. G., 
0). Young t
esearch, 24(

, Gissis, I., 
(2016). Eff
ing perform
3-59. https:/

ves, R. C., 
Effect of pro

ioğlu, M., R
Mirzeoğlu (
İçin). Ankar

Göktepe, A. 
larinin karş

Konstantino
balance train
ucation and

nz-Rivas, D.
gical deman
doi.org/10.1

17). The Eff
nces In You
ve Spor Bil

Kor antrenm
ellikleri üz
mleri Dergi

ance ability
65/1153856

(2009). Se
balance and 
, 2443-2450

6). The effe
nce and Res

g, S. F., & 
tennis play

1. https://do

Gioftsidou
ennis playe
(2), 389-393

Galazoulas,
fect of com

mance of soc
//doi.org/10

Ferandes, D
oprioceptive

179

RudarlıNalç
(Ed.), TVF
ra: Spor Yay

 S., & Ya
şilaştirilmas

os, A., Gissi
ning can im
d Sport, 12(

., & Mende
nds of tenn
1519/SSC.0

fects Of Soc
ung Soccer P
limleri Derg

manın 8-14 y
zerindeki et
isi, 15(3), 

y and athlet
60-0000000

even weeks
d functional 
0. https://do

ect of balan
search, 5(10

Tsauo, J. Y
yers. Amer
oi.org/10.10

u, A. F., Mal
ers and balan
3. https://do

, C., Manol
mbined sens
ccer players
0.1519/JSC.

D. Y., Preste
e training an

çakan, G., 
F Voleybold
yınevi ve K

zıcıoğlu, K
i. Spormetr

is, I., Papad
mprove ama
1), 81.  

ez-Villanuev
nis match p
0b013e3181

ccer Specıfı
Players. Jou
gisi, 11(3).

yaş grubu te
tkisinin değ
129-138. h

tic performa
000-00000

s of instabi
performanc

oi.org/10.15

nce training 
0), 485-492.

Y. (2006). H
rican Journ
97/01.phm.

lliou, P. K., 
nce perform

oi.org/10.15

lopoulos, E.
sorimotor-re
s. The Journ
.000000000

es, L. F., Ca
nd central s

Journal o

Hidayetoğlu
da Antrenm

Kitabevi. 

K. (2007). F
re, V(3), 115

dopoulos, C
ateur soccer

va, A. (2009
play. Streng
1ada1cb 

ıc Balance T
urnal of Phy

enis sporcu
ğerlendirilm
https://doi.or

ance. Sport

lity and tra
ce. The Jou
19/JSC.0b0

on agility i
 

Hip and knee
nal of Phy
000020037

Kallistratos
mance. The J
19/JSC.0b0

., Patikas, D
esistance tra
nal of Streng
00001012 

assimiro, V.
stabilization

of Education
ISSN 2

2020, Vol. 

www.macroth

u, K., Ergin
man Planlam

Farkli bran
5-122. 

C., & Aristom
r players’ t

9). A review
gth & Cond

Traınıng On
ysical Educ

ularının kor 
mesi. SPOR

rg/10.1501/

ts Medicine

aditional re
urnal of Str
013e3181bf

in young cri

e proprioce
ysical Med
76.12974.41

s, E., Pafis, 
Journal of S

013e3181c0

D., Gollhofe
aining on s
gth & Cond

, Da Silva, 
n in physica

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

n, E., & 
ması ve 

nşlardaki 

menis, S. 
echnical 

w of the 
ditioning 

n Agılıty 
cation & 

kuvveti, 
RMETRE 
/Sporm_ 

e, 41(3), 

esistance 
rength & 
f0489 

icketers. 

eption in 
icine & 
  

G. K., ... 
Strength 

068f0 

er, A., & 
strength, 
ditioning 

V. S., & 
al fitness 



in youn
10.7752

Moşoi, 
Tennıs G

Okudur
İncelenm

Oliver, 
athletes
10.1519

Sannica
decreas
& Medi

Šimek, 
jumping
Applied

Tchórze
boots u
33-44. h

Verhage
Mechel
excursio
10.1016

Vescovi
prevent
Journal
2009.00

Zech, A
training
Journal

 

Copyri

Copyrig
the jour

This is 
Commo

ng soccer pl
2/jpes.2017

A. A., Gug
Game. Gym

r, A., & Sa
mesi. Selçu

G. D., & 
s. The Journ
9/JSC.0b013

andro, I., C
se lower-lim
icine, 13(2)

S., Milano
g and agilit
d Kinesiolog

ewski, D., B
under condi
https://doi.o

en, E., Bobb
len, W. (20
on in one-
6/j.clinbiom

i, J. D., &
tion progra
l of Medicin
0963.x 

A., Hübsch
g for neuro
l of Athletic

ight Disclai

ght for this 
rnal. 

an open-a
ons Attribut

ayers. Journ
.02123 

gu-Gramatop
mnasıum, 13

anioğlu, A
uk Üniversit

Di Brezzo,
nal of Streng
3e3181b3dd

ofano, G., R
mb strength 
, 397. 

ović, D., &
ty performa
gy, 39(2.), 1

Bujas, P., & 
itions of un
org/10.2478

bert, M., In
005). The e
-leg stance

mech.2005.0

 Vanheest, 
am on perf
ne & Scienc

er, M., Vog
omuscular c
c Training, 4

imer 

article is re

access articl
tion license 

nal of Phys

pol, C., & B
3(2). 

. (2012). 1
tesi Beden E

, R. (2009)
gth & Cond
d9e  

Rosa, R. A
asymmetry

& Jukić, I. 
ance. Kines
31-141. 

Jankowicz
nstable supp
/hukin-2013

nklaar, M., v
effect of a 
. Clinical 

07.001 

J. L. (201
formance in
ce in Sports

gt, L., Ban
control and
45(4), 392-4

etained by t

le distribute
(http://crea

180

sical Educat

Botezatu, C.

12 Yaş Ten
Eğitimi ve Sp

). Function
ditioning Re

., & Piccinn
y in young 

(2007). Th
siology: Int

z-Szymańsk
porting surf
3-0043 

van Kalken
balance tra
Biomechan

10). Effects
n adolescen
s, 20(3), 394

nzer, W., Hä
d performan
403. https://

the author(s

ed under th
ativecommo

tion and Spo

. (2017). Th

nisçilerde D
Spor Bilimle

al balance 
esearch, 23(

no, A. (201
tennis play

he effects 
ternational 

a, A. (2013
face. Journ

, M., van de
aining prog
nics, 20(10

of an ante
nt female 
4-402. https

änsel, F., &
nce enhanc
/doi.org/10.4

s), with firs

he terms an
ons.org/licen

Journal o

ort, 17(2), 8

he Role Of B

Denge ile Ç
ri Dergisi, 1

training in
(7), 2124-21

14). Balance
ers. Journa

of proprioc
Journal of

). Body pos
nal of Huma

er Beek, A.
ramme on 
), 1094-11

erior crucia
soccer play

s://doi.org/1

& Pfeifer, K
cement: A 
4085/1062-

st publicatio

nd conditio
nses/by/3.0/

of Education
ISSN 2

2020, Vol. 

www.macroth

810. https://

Balance In J

Çeviklik İli
14(2), 165-

n collegiate 
129. https://

e training e
al of Sports 

ceptive trai
f Fundamen

sture stabili
an Kinetics

., Bouter, L
centre of p
00. https://

ate ligamen
yers. Scand
0.1111/j.16

K. (2010). 
systematic 

-6050-45.4.

on rights gr

ons of the C
/). 

nal Issues 
2377-2263 

6, No. 2 

hink.org/jei 

/doi.org/ 

Junnıors 

işkisinin 
170.  

women 
/doi.org/ 

exercises 
Science 

ning on 
ntal and 

ty in ski 
s, 38(1), 

., & van 
pressure 
/doi.org/ 

nt injury 
dinavian 

6000838. 

Balance 
review. 

392 

ranted to 

Creative 


