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1. 793
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Table 1. The physical characteristics of subjects

Group n Age (yr) Height (cm) Weight (kg) BMI (kg/m?)
C 10 22.2+2.3 171.1+£4.9 69.2+6.6 23.6+5.4
T 10 21.9+24 173.7+59 67.3+7.9 22.3+6.7
TP 10 21.2£2.0 172.6+3.9 68.5%8.1 23.1+7.4

Values are mean + standard deviation, C, Control group; T, Tennis exercise group;
TP, Tennis exercise + Plyometric training group; No significant differences were
observed between groups at the start of the investigation.

2. A34A

87 &t & Ao FoJsk F 0% F I TES AT 10%(C, Control group),

BlU2 &5 10%(T, Tennis exercise group), HUZ 53 Zgo]ovEL Egoly

offl

- 109 (TP, Tennis exercise + Plyometric training group) 2=



& 87 F 53, 3] 7 60ERHY] e A5 HAEF(220-Ho)E ol &t Ho Al
ghp o] 50%0l A rEA ) F 0%7HA AFA] GAR FURHSH, FAMNE 547
(Polar, Finland)& ol&sto], ¥l 5&nitt EUHYE dto] #54EE 248t &3
TP 25& HY2 &5 AA 49 AUAR HUA 53 87 Zdo|vEY Ed o

Y T 33 AAegin. dAHd Ag4A R 24 WE 2 <Fig. 1>3% 2T

Group Classification

Tennis exercise +

Control gorup Tennis exercise group . ..
(C, n=10) (T, n=10) Plortic/Ngtrating
group (TP, n=10)
Pre - test
Physical fitness
Treatments

v/ Tennis exercise : 5 days a week for 8 weeks
v/ Plyometric training : 3 days a week for 8 weeks

| | |

Post - test

Physical fitness, Forehand stroke function

fig. 1. The experimental design
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Table 2. Tennis exercise program

Order Period Contents
warm - up O =EHYA
1-8 weeks
(10 min) O Az

1 week
O X3 ~eE2a 29 AL
2 weeks O Xd= 2EZ A A3V (A=A A A 7])
3 weeks O XM= 2EZF J37|(MEAA A & & A7)
main exercise
4 weeks O X= ~EZ I Q3]7|[(MEAA & 3 & A7])
(40 min)
O xd= 23 93] 7](base line )
5 weeks  _
O W= 23 93729 AF 2 AR ANA Z]7])
O X 2ERF EHH . W 2~z 9J37)(AY
6 weeks .
A 2 AR A Z7])
Oz 227 HZ.wge 223 37| E
7 weeks .
A dA 3 A7)
O T 2ERZ7 B . wde ~EZ g 235 7|(HE
8 weeks A wg] 3 F 7))
O Base lineol Al A ~E=Z = 93]7]
cool - down O =EHYA
1-8 weeks =
(10 min) O "Hyx ZE FHAE

* 1-4 weeks, 50-60% of HRmax ; 5-8 weeks, 60-70% of HRmax

- 16 -
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Table 3. Plyometric training program

Repetition
Period Contents X
Set
O AA: 1. 87, 2. FH44
1 week O H%: 1. ddolz, 2. EQEE 8x2
O 3}A: 1. |A], 2. =27 E Hx
O A 1. F4Y A=, 2 voilsE A~Ed s
3 WUAE ESAE ARAE FA
2-4 weeks HE: | AYGE HA, 2 golA] SHA A 3 EYAE 102
O BA: I 2AE AZ, 2 T2 B9 MZ 3 ZUHZ
O AA: 1. F4Y A=A EWAY], 2. WtilE A2E
3 HYAE ERE dIAE FEA]
5-8 weeks O BE L AYE s, 2 ghobd] WA, 3 EgiE 103
O stAl: 1. Z2FE H=Z 2. 75 w3 HE,
3. 4% Fuhey) wo whe=, 4 Aagads
4. SAYE
DAY
(1) &9
D o
ot e vl e Erhetat AR tRe We % QuA Ho 28 SYse Aoz
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Fig. 2. Accuracy of forehand stroke. @, Assistant(toss); O, Subjects.
of WA FAE A5z g JgeE AERA AL SAeE AoRA,
o
FEE Fol W4E WER Fosged, E AtdAs
27 2BAQ)E AAetete] St IEE ASEt Au ekl d) Ho] Akl Abojo] ¥

& 2Ez23 35 DS 4Tz alt<Fig. 2> WA tidAbes wolxekel ¢4

(O)ell A EH 2AAE A% vde BAH@7F 945 25 = 2ERT P o
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SRR ERY EEALEEELER] EEAEEL (EE ] EERKEN]

Fig. 3. Velocity of forehand stroke. @, Assistant(toss); O, Subjects.

o] HAAlE= A= 2ER T fgF IteE AERIY £EE HAEGE Aoy
Hensely(1989) = QIAkel= FEOAM vlE= & o] Hlo]& gl Zlso] Wolx A3 &
I Eoz AAG JeE MEER Fofssioy, B dydie By A A4S

A8 stZAE(half court)E Agatgon, £x=24e ~ut ol 7 (Bushnel, USA)
S AREste] SAS AT WA oA wol kel fA(O)AdAM FH] AAE AT v
HEZH(@)7F YAFE B8 Xds 2ERIA gt o] wf xtol= IEMRPA)C AEe

= km/h B9 2 7| 2590

(3) A= ~ERAY A4 HAE
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Table 5. Homogeneity test between groups at the start of the investigation

Group
Variables F p
O a4 TP
Grip strength (kg) 42.645:3 41142 40.8+4.4 443 647
Back strength (kg)  99.4%10.5 100.4+9.7 104987 924 409
Sit-up (times) 24.145.0 226438 249465 499 613
Harlf-squat  jump oo 69 56.2+7.3 53549.1 318 730
(times)
Sargent jump (cm)  51.5%6.9 535452 52.346.1 266 769
Two hand medicine 500 )01 6 38604877 34384751 753 480
ball put (cm)
Shuttle run (sec) 11.8+13 11.205 11.9+2.1 641 535
Side step (times) 28.9+4.6 275451 293441 418 663
One leg standing
with eyes closed  24.4+18.3 23.8+14.8 2254117 042 959
(sec)
Sit and reach (cm) 9.349.2 10.9+11.8 86488 144 867

Values are mean = standard deviation, C, Control group; T, Tennis exercise
group; TP, Tennis exercise + Plyometric training group; No significant differences
were observed between groups at the start of the investigation.
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87 HU~ 53 SetoleWEY Edojd ¥

12

2o Je o 452y, 29 T 2539 TP 2594 85 5 FostAl 57Hp<.05)3+%

on, A 1 Zo] AIoA = Fo7 Aol7t HEA S

Tabel 6. Comparison of grip strength after 8 weeks

g Q¢ W3lE <Table 6>

Grip strength (kg)

Group
pre post t D
C 42.6£5.3 42.5+4.7 122 .906
T 41.1+4.2 42.8+3.6 -2.528 .032
TP 40.8+4.4 45.4£5.2 -2.806 .021
F 443 1.174
D 647 324
46
45
44 r
=
< 43
g o - -
S 42 —A—T
-E ——TP
o 41 -
} S
O 40
39
38 '

pre post

Fig. 4. Comparison of grip strength
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857+ HU~ $%3 ZalolomEY Egoly T wjd 9ol Wil <Table 7>
a2F3% TP 2FoAM 8% F fostAl 5 7Hp<.001)

i
stgov, g9 @ Aol AFNAE T 1§34 TP Afol C 1§34 Husel 498 371

Tabel 7. Comparison of back strength after 8 weeks

Back strength (kg)

Group
pre post t p
C 99.4+10.5 102.0+9.9 -1.452 180
ik 100.4+9.7 118.1+13.0 -5.619 .000
TP 104.9+8.7 126.4+7.5 -9.228 .000
F 924 14.269
D 409 .000
Post-hoc NS C<T, TP
140
120
$ 100 - —O
e
‘é, 80 —=—C
g ——T
b 60 | —e—TP
2
40
20
0 1 ]
pre post

Fig. 5. Comparison of back strength
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Tabel 8. Comparison of sit—up after 8 weeks

Sit-up (times)

Group
pre post t p
C 24.1+5.0 23.8%4.9 519 .616
ik 22.6+3.8 23.5+3.7 -1.536 159
TP 24.9+6.5 29.8+3.9 -3.620 .006
F 499 7.109
D 613 .003
Post-hoc NS C, T<TP
35 r
30
25
0 —
£ 20 c
o T
..'=.- 15 TP
=
10
5 -
0 1

pre

post

Fig. 6. Comparison of sit-up
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Tabel 9. Comparison of half-squat jump after 8 weeks

Half-squat jump (times)

Group
pre post t D
C 55.1+6.2 56.6£6.8 -1.464 177
T 56.2+7.3 59.1+£84 -2.824 .020
TP 53.5%9.1 57.9+89 -4.839 .001
318 241
D 730 788
60
—~ 58
o
£
o L
g > —e—cC
2 ——T
g —e—TP
g 54
-
©
I
52
50 1 ]
pre post

Fig. 7. Comparison of half-squat jump
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877t HU2x &5 Zo|oWEY Efolyd F MAEHE 82l W3l= <Table
10>3 2t A ) gd5243 AHAERZE T 28 (p<053 TP 1&(@<0DolA 8F
T fosA Fret e, A 7k Aol AFoAE TP 250 C 2w wusdte] #9

3 Z7Hp<.05)7F YERSTE

Tabel 10. Comparison of sargent jump after 8 weeks

Sargent jump (cm)

Group
pre post t p
C 51.5+6.9 51.8%5.6 -574 .580
ik 53.5+5.2 56.2+4.2 -3.161 .012
TP 52.3£6.1 57.3+5.3 -5.014 .001
F .266 3.356
D 769 .049
Post-hoc NS C <TP
58 r
56
T
)
g- 54 —=—C
2, ——T
£ —e—TP
& 52 |
5 - -
50 r
48 . !
pre post

Fig. 8. Comparison of sargent jump
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g7 7o HU~ $%3 EepolodEd Edoly F ovuABdAs] 89 W
<Table 11>% 2t 4% o) B34, MuaRdA/ e T 1§HTP 1514 857 F

Fol8t F7Hp<ODIHG O, A 7 Aol AFANE FF A7k vhentA) @,

Tabel 11. Comparison of two hand medicine ball put after 8 weeks

Two hand medicine ball put (cm)

Group
pre post t D
C 372.4+71.8 382.7+70.9 —-2.283 .058
T 386.0+£87.7 424.8+68 .4 -3.588 .006
TP 343.8+75.1 403.5+69.6 -4.898 .001
793 912
D 480 414
500 r

400

s

GC— ——C
——T

—o—TP

300

Two hand medicine ball put (cm)

200 : :
pre post

Fig. 9. Comparison of two hand medicine ball put
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Tabel 12. Comparison of shuttle run after 8 weeks

Shuttle run (sec)

Group
pre post t p
C 11.8+1.3 11.7£1.4 897 .393
T 11.2+0.5 10.9+0.4 2.364 .052
TP 11.9+£2.1 10.6+0.5 2.185 .057
F 641 3.780
D 535 .036
Post-hoc NS C <TP
12
c —O
115
o
&)
< 11 —=—C
° —A—T
€105 | —o—TP
<
(7
10
9.5 ' !
pre post

Fig. 10. Comparison of shuttle run
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1353 2tk A% 0 AFAR, Aelmage TP 1§ HelAw 8% F felshl 371
(p<oDFon, A 7 Aol HFAE ok Aozt YelA] ek ghtt
Tabel 13. Comparison of side step after 8 weeks
Side step (times)
Group
pre post t D
C 28.9+4.6 285+4.4 1.078 .309
T 275+5.1 28.1+4.7 -.970 357
TP 29.3+4.1 31.6+£29.3 -3.851 .004
418 1.885
p 663 171
32 1
31
% 30
4]
£
£ 29 L —=—C
> b@ ——T
T
(7))
27
26
25 | 1

pre post

Fig. 11. Comparison of side step
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A F7Hp<0o)atgdon, Jk Frell= 27k HERHA St

Tabel 14. Comparison of one leg standing with eyes closed after 8 weeks

One leg standing with eyes closed (sec)

Group
pre post t D
C 24.4+18.3 29.9+29.7 -1.022 334
T 23.8+14.8 49.7+41.1 -2.034 072
TP 225+11.7 58.8+48.4 -2.810 .020
F 042 1.336
D 959 .280

w
N
1

w
=
T

w
o
T

N
(Ce)
T

—=—C
u@ ——T

N
(o)
T

N
~N
T

N
()]
T

One leg standing with eyes closed (sec)

N
(0, ]

pre post

Fig. 12. Comparison of one leg standing with eyes closed
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£ <Table 15>5F 2tk 48 W) 432}, QoI BRO2FE/|E TP 15 WA §
F 5 foa 27p<onaes, dg 2 Ao AEAE §o8 Fol7h et
kolet.

Tabel 15. Comparison of sit and reach after 8 weeks

Sit and reach (cm)

Group
pre post t p
C 9.3+9.2 9.6£9.1 -975 .355
ik 10.9+11.8 11.6+9.9 -.506 .625
TP 8.6+8.8 14.0+£8.4 -5.807 .000
F 144 565
D .867 D75
16
14 /
€12 +
8 A— —A
<10 / ©
(9}
g o | o —-—C
'g ——T
© B ——-TP
=
(7))

o N B~ O
T

pre post

Fig. 13. Comparison of sit and reach
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£9 t-test 23 <Table 16> Zt}h L= A2ER
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3 F Aw 7 % Aol A kg

Tabel 16. The results of independent t-test for accuracy of forehand stroke after 8

weeks

Group
Variable t

Accuracy

: 55 + 14 59 £ 15 510
(times)

620

58

Accuracy (times)
(9]
()]
T

54

T TP

Fig. 14. Comparison of accuracy of forehand stroke

- 40 -

@ jeju



L8 t-test A7 <Table 17> 2t} Tdc ~2EZ Y &L A E =8 t-test

TP 2180 T 28 By} §987 o We £52 Ho|x rh(p<.05).

Tabel 17. The results of independent t-test for velocity of forehand stroke after 8
weeks

Group

Variable t p
1 TP

Velocity
1.20+ 9. Jd £ 92 2.32 .02
(em/h) 5 9.5 631 + 9 327 025

~
o
1

(<))
o
T

Velocity (km/h)
N W A !
o o o o

=
o
T

o

T TP

Fig. 15. Comparison of velocity of forehand stroke
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=8 t-test A= <Table 183 ot A= 2EZ T AAdAE =8 t-test 23}

TP 29 A7 8 2/ ey oy SAH R Fo3 AFol= YEA St

3
T
=
b

Tabel 18. The results of independent t-test for form of forehand stroke after 8
weeks

) Group
Variable t p

Form

. 119 £ 33 131 + 2.2 505 426
(points)

135

13

125

12 -

Form (points)

115

11 :
T TP

Fig. 16. Comparison of form of forehand stroke
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<Abstract>

Effects of Tennis Exercise and Plyometric Training on Physical Fitness

and Forehand Stroke Function in Male University Students ~

Chae, Hye-Sun

Physical Education Major
Graduate school of Education, Jeju National University

Jeju, Korea

(Supervised by professor Lee, Chang-Joon)

The purpose of this research was to examine the effect of tennis exercise and
plyometric training on physical fitness and forehand stroke function in male
university students. 30 subjects were divided into control (C, n=10), tennis exercise
(T, n=10) and plyometric training + tennis exercise (TP, n=10) groups. TP group was
given to utilizing plyometric training with the intensity of 8 repetitions x 1 set ~ 10
repetitions x 3 sets for 20 ~ 30 minutes, 3 days a week for 8 weeks of tennis
exercise (5 days/week). Physical fitness (strength, muscular endurance, power, agility,
balance, and flexibility test) of all subjects were measured at before and after the
experiment. Forehand stroke function (accuracy, velocity and form of forehand stroke)
were measured only after they participated in the 8 weeks exercise program. Grip
strength, back strength, half squat jump, sargent jump and two hand medicine ball
put were significantly increased within T and TP group. On the other hand, sit-up,
side step, one leg standing with eyes closed, and sit and reach were significantly
increased only within TP Group. Furthermore T and TP Groups also were shown
that there was a significant difference of back strength, compared with C group. TP
Group was shown that there was a significant difference of sit-up, compared with C

and T group. TP Group also was shown that there were significant differences of
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sargent jump and shuttle run, compared with C group. Accuracy and form of
forehand stroke were not shown that there was any difference between group.
However, TP group was shown that there was a significant difference of the velocity
of forehand stroke, compared with T group. In summary, when considering the above
results, we concluded that combined treatment of tennis exercise and plyometric
training could improve the level of physical fitness, and it could ameliorate the

velocity of forehand stroke.

* A thesis submitted to the Committee of the graduate school of Education, Jeju National University

in partial fulfillment of the requirements for the degree of Master of Physical education in August,

2011.
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