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E-G 16 20.56+1.93 184.17+5.67 74.67+9.39
C-G 16 21.12+1.2 180.17+4.81 75.68+8.18

E-G: Experimental group C-G: Control Group
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41 30-6:00 MHE - pasketball e pasketball arnng
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1-12 professional 50-60
training
B 3day/week
1-2 <& 6> 20 60% s
o HRmax
Training
part Pl )
yometri _ - _ 60-70%
¢ training 37 <3 6> 3040 HRmas
_ = 70-80%
8-12 <X 6> HRmax
later end 1-12  cool-down(Stret ;4 45

ch Jogging)
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Content

Intensity Frequency

Time

NO.

Squat
Jumps. Bounding. Lat
eral Jumps. Box
Jumps. Push-up
1-2 jumps. High
Knees. Medicine Ball
Throws. Depth
Jumps. Box Jumps

with Alternating Legs

50-60% 3

30740
HRmax day/weeks i

min

2setsx10re
ps

Squat Jumps. Box
Bounding. Plank
Jumps. Bounding. Hig
h Kicks. Mountain
Climbers. Lateral

37

Jumps. High Knee
Kicks. Step—up Jumps

60-70% 3

30740
HRmax day/weeks i

min

2setsx10re
ps

Box Jumps. Medicine
Ball Throws. Box
Walkovers. Push—up
jumps. Depth
Jumps. Step-up
Jumps. Bounding. Pla
nk Jumps. High Knee
Kicks. Lateral Jumps

70-80% 3

30740
HRmax day/weeks i

min

2setsx10re
ps
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[e)
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x2y

(1) SPSS-PC 27.0 &4

171 €13 Repeated Measure-Anova

15 A

s A

1 S EET-test

9

_ﬂ
>~ = 0
T a

4she et

05= A

9

A A

o)

No
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1 AA F+49 23 v

¥ 7428 A AA 4 54 23 ¥ (Independent T-test)
cG EG t D
Weight(kg) 75.68+8.18 74.66+9.39 327 746
BMI(kg/m2) 22.77£2.41 22.43£1.74 453 .654
SMM(kg) 35.54+3.40 35.29+3.48 205 .839
Fat mass(kg) 12.67%5.31 11.95+3.79 441 .663
%Fat mass(%) 15.96+5.16 15.18+2.90 532 599

p<.05%, p<.0l*x, p<.001*xx
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=
o0
>
el
2
2
>,
__)rl_:“
-
o,
N
o,
i)
i)
(g

3} (Paired T-test)

Test Group Pre Post t D
CG 7568818  74.98+6.56 1.303 212
Weight(kg)
EG 7466£939  7559+7.88 1625 12
CG 077241 23.12+181 0713 487
BMI(kg/m2)
EG 2243+174  22.24+1.69 0.428 674
CG 3554+340  3835:370  -4.403 001"
SMM(kg)
EG 3529348  3866+3.06  -9.279 000"
CG 12674531 12.45+5.30 6.591 0007
Fat mass(kg)
EG 11954379  11.83+377  11.783 000"
15.96+5.1 1558+5.1 16.74 000"
oiFat CG 5.96+5.16 558+5.19 6.747 000
[0}
mass(56) EG 15184290 1486289  20.189 000"

p<.05%, p<.0l#x p<.001#x%

<H 4E ATEY dxzage] AT 2y W Hi A 75.68kgol A 4
¥ S 7498kg® Wl o, EAAOR Fo8HA] X UTHEL303, p=.212).
AYage] AT 2AE A FFA 7466kgol A A F 7550kg R S
g, sAHeR FoJskA FuTt (£-1.625, p=.125).

x5 BMIE 28 d Hw#x 2277004 2F F 23128 "ojzlo
U, BAIARE fFolstA EAudtt (=-0.713, p=487). 2P 1F <2 BMI= A
5 A RS 2243004 A F 22247 WolH e, BAHCE F938

Hxame] S4TEF2 243 d-F 3554kgol A 3835kge = Fhell e
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)

, BAASRE F98A T (=-4.403, p=.001). AFa1F] FA+HS A
-5 3529kgell Al 3866kgo® FUbetRom, AN O E frofstA yERR
tH(=-9.279, p=.000).

Nz FY AAYFS A A-F 1267%NA 1245% 2 #ZAastd o &
A ow fostA Ut tH(=6591, p=.000.). AIATEF AAW FrE
A8 A5 11.95%14 11.83% o2 7tastgon EA Aoz GolaA 1
R TH(=11.783, p=.000). 2189 AALEL 28 A-F 1596% 4 1
558% % HAstglom FAIHOR frostA YEFGTHE16.747, p=.000). A
Jage Ay -5 AANE i 1518%lA 14.86% = 7HAsks o

AR FolstA WESTH=20.189, p=.000).
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#F 9 A A5 AATA 49 2 w3 (RM-ANOVA)
Source SS df MS F D
Group .681 1 .681 .005 942
Error 3835.824 30 127.861
Weight(kg) Time 202 1 202 083 776
Group*Time 10.563 1 10.563 4.312 047"
Error 73.495 30 2.450
Group 5.929 1 5.929 1.030 318
Error 172.638 30 5.755
BMItkg/m2 pime 092 1 092 051 822
Group*Time 1.177 1 1.177 661 423
Error 53.441 30 1.781
Group .019 1 .019 .001 976
Error 638.273 30 21.276
SMM(kg) Time 152.831 1 152.831 70.942 000"
Group*Time 1.294 1 1.294 601 444
Error 64.630 30 2.154
Group 7.156 1 7.156 168 684
Error 1275.022 30 42.501
maseteg) Time 456 1 A56 94675 000"
Group*Time .040 1 .040 8.312 00753k
Error 144 30 .005
Group 9.075 1 9.075 257 616
Error 1057.500 30 35.250
%Fat mass Time 1.925 1 1.925 635.103 000"
Group*Time 019 1 019 6.237 018"
Error .091 30 .003

p<.05%, p<.0l*x, p<.001*xx
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Al &

il

5
o

A AT o] Wals F2st7]9lste] RM-ANOVAE A A
& Adolt},

1) Weight oA & b Aol SAASRE fFolstA yetuA gUdtt
(SS=681, dE1, MS=681, F=005 p=.942). =3 A7te] w& A|ZF Aol
AR E oAl yERUA ATH(SS=202, dE1, MS=202, F=.083,
p=776). 2153} A7te] 4528 (Group*Time) : A& 2t8o] F23tA e
W TH(SS=10563, dE1, MS=10563, F=4.312, p=.047). ol 1§ b Azt
w2 AT Wakel 93 o]t YSE HFErh

d

2) BMIONIA 5 3 2ol BAHCR FosA UEbA] AT (SS=5.
929, df1, MS=5.929, F=1.030, p=.318). T3t A|Zte] wWE zo]%= FAHL
2 FYtAl YEFYA] FATH(SS=.092, dE1, MS=.092, F=.051, p=.822). 1
w3 Aol HEAgE FAASRE fFosAl YEuA sk (SS=1.177,
dfl, MS=1.177, F=661, p=.423).

3) SMMelA L& 3+ zole SAA SR FoeAl UEbAl & ATH(SS=.
019, dF1, MS=.019, F=.001, p=.976). A 7tell mE Aol= SAHOZ {9
SHAl YEFSETH(SS=152.831, dF1, MS=152.831, F=70.942, p=.000. A]3tel uw}
g Zole fFoetA detutth a3 ARke] AsAEe FAAeR #9
SHAl YERUR] @ kUH(S5S=1.294, dE1, MS=1.294, F=.601, p=.444).

4) Fat masselA 1§ 1+ Zole FAASRE fFoatA vebbA &kt

(S5=7.156, df1, MS=7.156, F=.168, p=684) 1w 3t #ol= oA
bR gkl Alztel] wE Apol= FAIH SR frosh Al YEFSTH(SS=.456,
df-l, MS=.456, F=94.675 p=.000). 153 A|Fte] F5282 TAHS=
T Al YEFS o ( S5=.040, dE1, MS=.040, F=8312, p=.007), o]+ t}&
1 o] Aol uwhel A wbEF W stel] fojdk 2ot S-S YERWT
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= BAROR folatA thehba gkt

5) %Fat mass® L& b Aol= B

(85=9.075, df1, MS=9.075, F=257, p=616). A|3tel] W& zfol= F A4
o2 FoeA YEFHTH(SS=1.925, df1, MS=1.925, F=635.103, p=.000). 1
o] FEAEE FAXNSE FostA Ve O™ (SS5=.019, dEF1, M

F Az
S=.019, F=6.237, p=.018), ol L& A|He s a8 wep s W

o w3k Apol7 & Holsth
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Weight(k g )

7580 | Group
= =CG
—EG
7560
7540 |
75.20 |
75.00 |
7480
Pre Post
g 17 A A5 Al st
BMI
2130 Group
: =-=CG
o’ - 0
F"
nw SAT
‘.
i"
‘d
-
=280 “'
zm
2240
nwl
Pre Post
a9 18 A3 d-% BMI ¥3}



SMM(kg)

000 T Group
=-=CG
-—EG
38.00
3700
36.00
Pre Post
2% 19. A9 A% SMM W3t
Fat mass (kag)
1280 SE Group
1 -=CG
—EG

1220

-
Fede s
\ .

Pre Post

1180

a9 20. A8 -5 Fat mass ¥H3}t



%Fat mass

T dedkd T
1600

~ —‘

-~
~
-
-~
-~
-
1580 s sk
-
-
~
-
-~
1560 )
1540
1520 —‘
ek
1500 J
Pre Post

a9 21 Ad -5 %Fat mass H3}
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=

2. AH7s 23 ¥

¥ 10. 28 A Ad7s =4 A3 v (Independent T-Test)
CcG EG t D
VO2max
(i ) 52,60+3.14 51.99+350 523 605
Vital capacity 4846.59+397.45 4683.11+£395.10 1.167 252

p<.05%, p<.0l=*x, p<.001*xx

<E O10>S AyEE Aol Ho s ARs Ag e dxasd A

@1E Abelo] EAAC

g
Ho
1o,
rok
B
o

N
N
2
3
lo
g
)
V
o
<2
-
Ir
>
)
2
o,

T 2Fol AT el

¥ 11 A% A AH7]s WA (paired t-test)

Test Group Pre Post t D
VO CG 52604314 55.84+2.74 3699 002
(mbmin-Ikg=1)  po 51994350 55.50+2.71 5722 0007

CcG 4846.59+397.45 5097.71+477.41 2177 046"

Vital capacity
EG 4683.11+395.10 5112.98+463.24 -4.698 000"

p<.05%, p<.0lxx, p<.001*xx

<HE 1>S A¥rd dxzas53 Adase FHd ks AFHEo] A4
o2 FYFA FAHASS Fol g F JuHHFEIF: +-3.699, p=.002;
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AAIE =-5.722, p=.000). AF F, F AFe] AdvlEe] BF SUte
I ARaFEY MH AR gxas 2o =ue AS BAFEd qExaE
I AFawe AgFEE SANCR FosA FRHATRNEIE: 217
7

, p=.046; A 1F: +=-4.698, p=.000).

¥ 12. 28 dA-3 Ad7]ls Wsl (RM-ANOVA)

Source SS df MS F D
Group 87866209 1 87866299 301 587
Error 8748059.872 30  291601.996
Ca‘ggj‘fw Time 1855044000 1 1855044000 21.396  .000™"
Group*Time 127806250 1 127806250 1474 234
Error 2601004750 30  86700.158
Group 1.826 1 1.826 262 613
Error 209305 30 6977
VO2max Time 364.028 1 364028 39875 0007
Group*Time 608 1 .608 .067 798
Error 273877 30 9.129

p<.05%, p<.0l#x p<.001#x%

4A7%s H4e) WE 05719 5e] RM-ANOVAE 4

—
~

H & (Vital Capacity)oll 1 1% 3+ zol= F2 kA YeEfA] &t
TH(SS=87866.299, df1, MS=87866.299, F=.301, p=.587). T3+ A|{te] w&
ol = SAA LR Fo A YEFSETHSS=1855044.000, dE1, MS=1855044.0
00, F=21.396, p=.000). L& A[gte] Fs 282 SAANSE Fo A e
LA 2k tH(SS5=127806.250, df1, MS=127806.250, F=1.474, p=.234)

2) VO2maxol Al 135 b Apol= FAHo2Fos A e ekth(SS
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=1.826, df1, MS=1.826, F=262, p=613). E=& A|7te] W& Ato]l= FA A
o= FYstAl WEFWSTH(SS5=364.028, df1, MS=364.028, F=39.875, p=.000).
ama AR e FAHeR FoleA EUA 9 ktH(SS5=.608,
df1, MS=.608, F=.067, p=798).

_72_



Vital capacity

5200.00 Group
--ce
5100.00 —
5000 00
dedkd
450000 dedd
4800.00
470000 _—
Pre Post
a9 22 AY A5 g v
VO.max
ket T
56.00 . Group
- - CG
55.00
54.00
5300
5200

Pre Post

a9 23, A% A% VO2max W3}t
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3. 271% A3 Hvu

13. 429 d iz &%

5

=

B\
2
ih

¥} H] 1L (Independent T-Test)

Position Angular speed CG EG t D
600/s Flexion 124461856 12951+13.99  -0.869  .392

600/s Extension  227.28+30.64 235642843  -0.799 430

- 1200/s Flexion 1094741572 102.43+12.46 1403 171
1200/s Extension 201.29+28.77 18R8.39+£21.10 1.446 159

600/s Flexion 1262741295  122.79+1355 0742 464

600/s Extension 243711278  23853+1231 1167  .252

1200/s Flexion 112.18+13.08  10659+12.41 1240 225

1200/s Extension 199 16:9707 185632958 0652 519

p<.05%, p<.0l#x, p<.001*xx

<H OIS AEEY B E 3d 545 49 "H2E Ade dxzagd A
T Abolo] EAHOoR H9 o (p>0.05), ol A¥ A

o] F3

el
r 2|

A 2ol 2 Aolrk 9
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1449 A5 55 <9 34 23 v (Paired T-test)
Position  Angular speed Pro Post t D
60°/s Flexion 124.46+x1856  134.21¥1591  -6.551  .000™"
60°/s Extension  227.28+30.64 234.92+26.69 -5525  .000""
- 120°/s Flexion 109.47+15.72 113571546  -2.343 033"
120°/s Extension 201.29+28.77 22653+17.90 -2.155 048"
cG 60°/s Flexion 126.27+12.95 131.63+10.32 -2.531 023
60°/s Extension 243711278  249.27+#522  -2.228 042"
f 120°/s Flexion 112.18+13.08  128.47+454  -5410  .000™"
120°/s Extension 192.16+27.07 210.84+11.24 -2.955  .010™
60°/s Flexion 129511399  144.92+11.11 -5508  .000™"
L 60°/s Extension  235.64+2843  253.04+22.44 -9.181  .000""
120°/s Flexion  102.43+12.46  123.90£9.00 -4.640  .000™
120°/s Extension 188.39+21.10 226.53+17.90 -5.186  .000"*"
Ho 60°/s Flexion 122.79£1355 142.10+11.23  -4.620  .000™"
60°/s Extension  23853+12.31 256.72+12.04 -3.920 .001™"
f 120°/s Flexion  106.59+12.41 12513381  -5294  .000™"
120°/s Extension 185.63+29.58 22259+10.93 -4.013  .001""

p<.05%, p<.0l#x p<.001#x%

<HE 14>E ATEY 3AA, gz 9%
W3k 60°/s ZEolA AP Fo Hd RHUEVE SAASR {5t
ATH=-6.551, p=.000). 120°/s9] F&LoA A3 Fo A RAERE E7
2o foatA F7hskdvh(£=2.343, p=.033).

A, x5 5 75 #d 2402 Ho EUE ¥ E Ay Ry 600/

s 2L 120%s FELoA AY



FolekAl Z7hekATHE2581, pm.023; -5410, p=.000). AA, AP 1F 9
2&

aEHEdA A Fo Hd EUEVE $AHCR folstA STsk A thHE-
5508, p=.000; =-4.640, p=.000). WA, HFd1F ¢ F5 dd 4L F
HAlE WHstE AHEH 60°/s 2559 120°/s 25 EA AF $9 F
EHE B FAACR FolstA F7Fsk A tH(=-4.620, p=.000; =-5.294,

i
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¥ 16 A3 A% 5% &8 W3 (RM-ANOVA)
Source SS MS F D
Group 578.128 578.128 2.694 111
Error 6436.909 214.564
600/ S . EEEY
Floxion Time 5579.113 5579.113 76.642 .000
Group*Time 381.087 381.087 5.235 029"
Error 2183.837 72.795
Group 1401.719 1401.719 1.920 176
Error 21899.594 729.986
60°/s Time 5012.508 5012.508 113.925 0007
Extension
Group*Time 763.232 763.232 17.347 000"
L Error 1319.950 43.998
Group 016 016 .000 988
Error 2160.475 72.016
1200/ S : skokok
Flexion Time 6700.768 6700.768 22.502 .000
Group*Time 1567.440 1567.440 5.264 029"
Error 8933.474 297.782
Group .008 .008 .000 .996
Error 8555.479 285.183
120°s Time 20344975 20344975 29376 000
Extension : : : :
Group*Time 5351.727 5351.727 7727 .009™
Error 20777.080 692.569
Group 97.790 97.790 957 .336
Error 3065.444 102.181
R 600/ S Time 4867.391 4867.391 271.717 000"
Flexion
Group*Time 1557.099 1557.099 8.867 .006™
Error 5268.287 175610
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Group 5.400 5.400 .086 72

Error 1891.879 63.063
60°/s
Extension Time 4751.906 4751.906 20.323 0007
Group*Time 1152.600 1152.600 4930 034"
Error 7014.481 233.816
Group 159.668 159.668 3.365 077
Error 1423.700 47457
1200/S skokk
Flexion Time 9703.638 9703.638 56.871 .000
Group*Time 40.230 40.230 .236 631
Error 5118.807 170.627
Group 54.327 54.327 254 618
Error 6421.186 214.040
1200/ S : sk
Extension Time 24764.808 24764.808 24.806 .000
Group*Time 2675.644 2675.644 2.680 112
Error 29950.626 998.354

p<.05% p<.0l*x, p<.001*xx

= S = 2
49 A-F 5409

A 3ol o,

L 60°/s Flexionol Al 1§ 1+ ol TAAH SR FoatA vetux &k
TH(SS=578.128, dFf1, MS=578.128, F=2.694, p=.111). T3+ A+ 3= S
Aoz FoshA YEFSTHSS=5579.113, dF1, MS=5579.113, F=76.642). —1
o AR A e SAASE FoeA HERT (55-381.087,
df1, MS=381.087, F=5.235, p=.029).

L 60°/s ExtensionlAl 13 b Fole FstA dEUA &tk
(55=1401.719, dE1, MS=1401.719, F=1.920, p=.176). =3+ A3 &3} = T4
Aoz fFostAl YEETH(SS=5012.508, df1, MS=5012.508, F=113.925,

1

Aol Wz 235719 5d RM-ANOVAES 2 A

rol
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p<.001). &3 Ao AsAg FoeE AR FodA Uewt
(SS=763.232, dE1, MS=763.232, F=17.347, p<.001).

L 120°/s FlexionolA 1§ 2+ zele SAHe= {FosiA JebyA &
FTH(SS=.016, dE1, MS=.016, F=.000, p=.988). =3 A7+ &= Ao
2 FoetA e TH(SS=6700.768, dE1, MS=6700.768, F=22.502, p<.001).
a3y Az Aszg ane BAdezE F98A  JEw
(55=1567.440, df1, MS=1567.440, F=5.264, p=.029).

L 120°/s ExtensionolA & 3t Aol EAHOR FoaA vELA
Q9T SS=.008, dE1, MS=.008, F=.000, p=.996). L3 A7+ 3= E47
o7  fFostAl  UEFWTH(SS=20344.975, dE1, MS=20344.975, F=29.376,
p<001). ZH3 Ate HEAE gae SAHCE FosA ey
(55=5351.727, df1, MS=5351.727, F=7.727, p=.009).

R 60°/s Flexionol A 1§ 7t 2pole SAH R Fo&A vehhA sk
TH(SS=97.790, d£1, MS=97.790, F=957, p=.336). w3 A+ E3tE B4 3
o7 fFolatA  UEbwtH(SS=4867.391, dE1, MS=4867.391, F=27.717,
p<001). ZFI} A7te) A3 AE gde BAHCRZ FosA yeuy
(55=1557.099, d£1, MS=1557.099, F=8.867, p=.006).

R 60°/s Extensionl A 1% 7+ Aol BAZoR F9&A YeElYA] &
QT SS=5.400, dE1, MS=5.400, F=.086, p=.772). £3 A3+ &3= EA47
o7 fFostA  UERTH(SS=4751.906, dE1, MS=4751.906, F=20.323,
p<001). ZH3 At HAEaE gae SAHCE FodA ey
(55=1152.600, d£1, MS=1152.600, F=4.930, p=.034).

R 120°/s Flexion (R 120°/s ==1)olA 1 b zkol&= SAASZ {793
A WERGA @ 9TH(SS=159.668, dE1, MS=159.668, F=3.365, p=.077). =3
Alzb '2E SAdeR f9stA YERSTH(SS=9703.638,  df1,
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MS=9703.638, F=56.871, p<.001). 152 A7+

AoAg g BAHC
2 Fo A YEFTH(SS=40.230, dE1, MS=40.230, F=.236, p=.631).
R 120°/s Extension (R 120°/s 7)ol A &7 3+ zoles SAIHSZ

i

_o/]

O

FA GPERR eEvh(SS=54.327, dE1, MS=54.327, F=254, p=618). &

A 'Bde EAAeR FoeAl YERSTH(SS=24764.808,  df1,
MS=24764.808, F=24.806, p<.001). L& A+ F548& a3+

R E
o2 fFostAl e TH(SS=2675.644, dE1, MS=2675.644, F=2.680, p=.112).
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L 80</s Flexion

*hk
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dedd kR
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- e
o et £ Tk
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L 1200/ Flexion

12500 i | Group
- - {:G
—EG
12000
11500
110.00
10500
Pre Paost
a9 260 A% A L 120°/s Flexion W3}
L 120e/s Extension
23000 o Group
- =G
- EG
220.00
21000
dedede
200,00
150 .00

Pre Post

a9 27 AF d-Z 1 120°/s Extension W3}
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R B049/s Flexion

4500 Group
Fdek - =CG
—EG
140.00
13500
*hA
13000
12500
Pre Post
a9 28. Ad A-F R 60%s Flexion 3}
R 60¢/s Extension
26000 Group
hkded P CG
| —EG
25500
25000
Hrdedk
24500
24000

Pre Post

a9 29 A8 -3 R 60°s Extension W3}
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R 120¢%/s Flexion

e
e | Group
- -CG
-—EG
12000
11500 |
11000 |
Pre Post
a% 30. A48 A3 R 120°s Flexion 3}
R 12090/s Extension
30,00 Group
= =CG
ET TS —FEG
22000
21000 . "—‘
-
a -
e
=k
200.00 J
150.00

Pre Post

a9 31. Ad d-% R 1200/s Extension ¥ 3}
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4. 7 o€ AY A3 ¥u

rJ

D. 712449 &4 23 #H

¥ 16. 2% A 54 #4d AE =4 Z3 v (Independent T-Test)

Test CG EG t D

Bench press (kg) 57.21+8.22 60.55+7.12 1,242 230

Squat (kg) 87.03+5.15 86.654.72 766 832

Jump in place (m) 2.97+0.09 2.99:0.07 -0.835 A11

Run up to touch 3.05:0.07 3.090.09 -1.193 242
high (m)

3/4 Basketball Court 3.61+0.22 358+0.18 362 720
runing (s)

Repeat runing(s) 9.38+0.35 9.46+0.24 -0.762 452

15 meter 17 round 64.74+2.65 65.72+3.80 ~0.846 404
trips (s)

T Run (s) 957055 9.41+0.92 603 551

sit-up (cm) 14.18+3.95 13.04+5.26 694 493

p<.05%, p<.0l#x, p<.001*xx

<E 16>s A¥Rd ERAY A4 dxzasd 2Fas Alold §

Ao Fo3t xol7t gl o (p<0.05), ol= AY MY F 1Fo] 7] %x

oA 2 Aol7t gl RmolErh
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¥ 17. 28 A3 4 Ad AY F4 A3 vl (Paired T-test)

Test Group Pre Post t D
CG 57.21+8.22 58.84+8.62 -3.873 .002*
Bench
press  (kg) EG 60.55+7.12 61.84+7.85 2512 .024°
CG 87.03+5.15 95.90+5.69 -16.704 000"
Squat (kg)
EG 86.65+4.72 100.87+6.44 -15.836 000"
. CG 3.02+0.23 3.03+£0.05 -0.177 .862
Jump in
place  (m) EG 2.99+0.07 3.06+0.03 -3996 001"
CG 3.04+0.08 3.10+0.06 -5.309 .000™
Run up to touch
high (m) .
EG 3.08+0.10 3.16+0.06 -4.282 0017
3/4 Basketball CG 3.61+0.22 3.46+0.05 2.588 .021°
Court
runing (s) EG 3.58+0.18 3.34+0.11 7.632 000"
CG 9.38+£0.35 9.07+£0.28 5.804 000"
Repeat
runing  (s) EG 9.46+0.24 8.86+0.22 15961 0007
CG 64.74+2.65 61.24+1.52 5.193 000"
15 meter 17
round trips (s) .
EG 65.72+3.80 61.90+2.52 6.461 0007
CG 957+0.55 9.35+0.43 3.826 002"
T Run (s)
EG 9.41+£0.92 8.98+0.29 2.245 .040*
CG 14.18+3.95 19.85+3.06 -12.243 000"
sit-up (cm)
EG 13.04+5.26 18.84+4.33 -5.543 000"

p<.05%, p<.0lxx, p<.001*xx

L
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371 918l RM-ANOVA
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= AAgE Aot

A, qx2F dolg EAddA 23 & x5 Bench presst Hit
o] 1.63kg TAIASZ Fo8A F7FslAtH=-3.873, p=.002). o]l FTHo]
T "d7] g FAAQA dFEFS vIYgE AS RogFEy 2Ad T gz

w9 Squatv it 887kg FAIAHLZ FYstAl S A TH(=-16.704, p=.0

=3
27259 Jump in place A4 W3 = FAHoRE Fo5A YElYA skth
(=-0.177, p=.862). A& Z Jump in place o= A< <A A oAt A H
S £ 1% 9 Run up to touch high 442 Hi 0.06cm TAA = F9
kA F7FsF AT (=-5.309, p=.000). °o]= Fdo] =&Ho FAHAU FIFS

v X th= AS HolFEt 3/4 Basketball Court runing, Repeat runing, 15 me

ter 17 round trips & 59 Aol A4d & X5 SAXSE FoA F
7bett). ol FHo] ol xAEe FAAC PGS vHTE AS K
o] =t}

A, A 1F dolg EAoA AF T AH1E9 Bench presss H it

Vet ATH(=2512 p=.024). o= FTdo] F+¢

—
)
©
>~

(1je}
offt
)
a
o
fr
Jo
o
o
L
ol\

Al S 7Vt A B (t=-15.836, p=000)°]
= wdo] stA 9 Fo FET S s AS BAFAY. ARz,
Zg % 3/4 Basketball Court runing, Repeat runing, 15 meter 17 round trip
s, T-run & F5° A%l 4 5 AR FolstA S7hsk T

o Fdol 7 AYA T AW L AT AL wolEd v
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FoletAl Fhal

FAHC=E

Fuo HAE 48 Fol

p==
[}

r 17 round trips
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# 18 A% A-F w7 #d Ag 54 A3 vl (RM-ANOVA)
Source SS MS F D
Group 80.201 80.201 1.278 267
Error 1882.261 62.742
preggnfﬁg) Time 63.094 68.094 19.311 000"
Group*Time 884 884 251 620
Error 105.784 3.526
Group 42.205 42.205 1.479 233
Error 856.168 28539
Squat (kg) Time 4266570 4266.570 489970 .000"
Group*Time 228.445 228.445 26.235 .000"
Error 261.234 8.708
Group 008 008 2.321 138
Error 101 .003
plil‘éf;p(rg; Time 138 138 27792 000"
Group*Time .001 .001 251 .620
Error 149 .005
Group 023 023 4.327 046"
Run up to Error 162 .005
touch Time 119 119 47.346 .000™"
high (m) Group*Time 009 009 3498 071
Error 075 .003
Group 040 040 2.496 125
3/4 Error A75 016
Basketball Time 1.268 1.268 34447 0007
runing (s) Group*Time .062 .062 1.688 204
Error 1.104 .037
Group .031 .031 434 515
Error 2.140 071
rurﬁgge?ts) Time 6.598 6.598 193733 .000™
Group*Time 664 664 19.502 000"
Error 1.022 .034
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Group 5.359 5.359 900 .350

Error 178.631 5.9%4
15 meter 17
round Time 429.172 429.172 66.676 0007
trips (s) )
Group*Time 848 848 132 719
Error 193.100 6.437
Group 525 525 1.876 181
Error 8.399 .280
T Run (s) Time 3.213 3.213 10.012 .004™
Group*Time 278 278 .865 .360
Error 9.627 321
Group 278 278 .865 .360
Error 9.627 321
sit-up (cm) Time 1053.176 1053.176 100.446 0007
Group*Time .140 .140 .013 2909
Error 314.549 10.485

p<.05%, p<.0l=*x, p<.001*xx

49 AF wF vd Ae] WaE FUs7] 91se] RM-ANOVAE

Bench pressolA & (Group) I+ #Fol= BAZ SR F3A UELY}XA
okt (F(1, 30)=1.278, p=.267). =3t A ZH(Time)el 2 Hsgle A4S
2 8957 UERETH(F(, 30)=19311, p<.001). L83 A7k A 28 (Gr
oup*Time)2 Ao Z FstA YebA Ak (F(A, 30)=.251, p=.62
0).

Squatel A= 15 (Group) b zbole FAA SR fFofstAl YERUA %
tH(F(1, 30)=1.479, p=.233). =gt A|ZH(Time)ol] WE W= FAXHSE
o st Al YEFSETE (£(1, 30)=489.970, p<.001). 1% A7t 33 2-8(Group
#*Time)> A4 22 FYatA Wetwkth (F(1, 30)=26.235, p<.001).

Jump in placel Al 15 (Group) F Aol&= FAIASZE Fo5HA YEFLA
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orort} (F(1, 30)=2.321, p=.138). E=& A|7HTime)d] W& Wa= EA 24 o
2 fosA vebsth (FQ, 30)=27.722, p<.001). L& Ao A5 2AE(G

roup*Time)2 Al S22 {FostA YebA kkth (F(1, 30)=.251, p=.62
0).

Run up to touch higholA ZH(Group) 7+ Aol EAIA R F93HA
e T (F(1, 30)=4.327, p=.046). T3+ A ZH(Time)dl W& W= &4
o2 FostA YvERETE (F(1, 30)=47.346, p<.001). 153} AlZte] F A&
(Group*Time)2 A o2 fostA YelubA] &kth (F(1, 30)=3.498, p
071).

3/4 Basketball Court runing®l Al & (Group) 7} #}ol&= EA AR §9
Al drERUAL @Fkeh (F(1, 30)=2.496, p=.125). EeF AlZHTime)ol w& ¥
st SAA SR fFostA VeEbRTE (F(1, 30)=34.447, p<.001). 7153 AI3F
o] 43528 (Group*Time) FAIH o2 FostA YeElYA] &ttt ( F(,
30)=1.688, p=.204).

o

3|

ol
i

Repeat runingol A L% (Group) I+ #ol= EAH o=
kol (F(1, 30)=.434, p=515). 3+ Al ZH(Time)ol w& W3}

ol sk Al YEls o (F(1, 30)=193.733, p<.001). 153 AlZFe] & 2-8(Gro
upxTime)& EAIH 2= FostA Wetwth (F(1, 30)=19.502, p<.001).

15 meter 17 round tripsol A & (Group) 7t Zol:x EAHo® H9 3
A YEbYA] &gtk (F(1, 30)=.900, p=.350). H=38t Al ZH(Time)o] m& W3}
= AR E FYstA YESTHEFA, 30)=66.676, p<.001). 173 A7+e
43 2 & (Group*Time) FAA o & FolstA WetubA &dth (F(1, 30)=.
132, p=.719).

T-Runol Al 1% (Group) 7+ Aol BAH R FoatA velbA eokth
( F(1, 30)=1.876, p=.181). =3t A ZH(Time)el W& W= TAHOZ {9



sHAl vERR T (F(1, 30)=10.012, p=.004). L& 3 Al7Fe] A5 28 (Group#Ti
me)> A2 FolstA yWEbUA eknk (F(1, 30)=.865, p=.360).
sit-upol Al L (Group) 3+ Aol FAIA SR FoetA dEuA gkt
( F(1, 30)=.865, p=.360). =g A7H(Time)el WE Wsl= FAASE F9
stAl wERSETH(F(L, 30)=100.446, p=000). 1w A|7Fe] A& A& (GroupTi
me)> SAAH 2 FolstA yEbA ekt (#(1, 30)=.013, p=.909).

Squat
10500 Group
= =CG
*EE
10000
8500
kk*k
dedede
80 00

Pre Post

a9y 32, A% A-% Squat H3}b
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Bench press (kg)

62.00 Group
_| - - CG
—EG
*
61.00 J
60.00
59.00 .
P
& -
= -
& -
- -
58.00 2 *k
-
o -
& -
» -
57.00
Pre Post
a9 33. 23 -3 Bench press W3}
Jump in place
308 | [ *kk .| Grgup
—_1 — - -G
306
*
304
I *
300
298
Pre Post

a9 34. 23 A-F Jump in place W3}
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3/4 Basketball Court runing

370

wkd

360

iso

Pre Post

Group

==l
—

a9 35. 2% A-F 3/4 Basketball Court runing % 3}

Run up to touch high

EA TS

| nE ]
3150
kkE

315

3100 pe =

>
-
-
-
el
*
PR Tk
3075 ey
-
-
>
-
-
- —
Pre Post

Group

- -G
w— 0

19 36, 238 A-% Run up to touch high %3}
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Repeat runing

950 *hk | Group
— - -CG
-G
940 o
930
ek
820
* ko
910
8.00
890
Pre Post
a9 37. A3 A3 Repeat runing W 3}
15 meter 17 round trips
eanol ] ik ] Group
— - =CG
6500 —
64.00 *hok
ok
63.00
8200
6100

Pre Post

a9 38. A% H-%F 15 meter 17 round trips W3}
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TRun

*
960 Group
- -G
—EG
940
820
*®
8.00
Pre Post
a9 39, A% d-% T Run W3}
Sit and lie forward bend
ok i
20,00 ! - Group
-=CG
18.00
*hkk
16.00 kR
1400 -
Pre Post
a9 40, A d-% Sit-Up ¥}
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2) 57 AEES 4 Axd u

3T
it

dfa
X,
Yy
1o
>
=]

19. 28 A 5 AT ¥ B) 3 (Independent T-Test)

Test CG (s) EG (s) t D
Y -test 17.33+1.57 17.31+1.65 .036 971
Field goal
percentage 55.23£12.24 49.13+18.49 1.101 280

p<.05%, p<.0l*x, p<.001#x*

o

<} 195 AR T AEFHe AES dxas3 2

jaicid
NN
!

>

=

S

FAROR FoF Aol7t Ylov, ot AY At F F 1Fo] %
AEFH A5 2 2ol 9982 ekt

20. Ad A& T ATEE A AxE vl (Paired T-test)

Test Group Pre Post t D
CG 17.3311.57 17.03+1.20 2.436 028+
Y -test

EG 55.23+12.24 55.47+11.79 4.593 00033k
CG 17.31£1.65 16.63+1.46 -0.058 945

Field goal

percentage
EG 49.13+18.49 51.95£12.17 -0.567 579

p<.05%, p<.O0l*x, p<.001*xx
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<E 2008 AHEY Y-test oA HF A5 FA Wt SAAC
2 FY5A =A el (=2.436, p=.028, p<.05). A¥I1F L Y-test &
ol A3 HF A Wyt SAASE FYetA dERETH 4593, p=.00
0, p<01). WRIEL 12 3¢ THoH g AT ASEY HIE= =

AFom fFolstA et A A TH(=-0.058, p=.945, p>.05). °ol= hHEL

T2l A AF 5T ARES 4He AEW L (RM-ANOVA)

Source SS MS F D
Group .266 .266 127 724

Error 62.739 2.091
Y-test Time 8.341 8.841 24.717 .000
Group*Time .839 .839 2.344 136

Error 10.731 .358
Group 370.130 370.130 1.663 207

Error 6675.356 222512

Field goal .

percentage Time 37.623 37.623 225 .639
Group*Time 26.768 26.768 .160 .692

Error 5013.963 167.132

p<.05%, p<.0l*x, p<.001*xx

(1t
jacil
)
o
off
-
)
M
ol

ZE g W3alEs FF2ldl7] ¢35te] RM-ANOVAS

Y-testol A 15 (Group) 3t 2ol FAAHLE FolstA WERYA okt
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(S5S5=.266, dE1, MS=266, F=127, p=724). =3+ A 7H(Time)ol w2 W3}=
EAA R FoA UETH(SS=8.841, dE1, MS=8.841, F=24.717, p<.00
1). 253 A7re] A3 28 (GroupxTime)S EA A 082 F93tA ELA
e TH(SS=.839, dE1, MS=.839, F=2.344, p=.136).

Field goal percentage®l ] 13 (Group) b zlel&= EAIHoRE 28
e 99 tH(S55=370.130, dE1, MS=370.130, F=1.663, p=.207). =3k A
HTime)el W& Wsts SAHCR FosA UetuA & %th(55=37.623,
df1, MS=37.623, F-225, p=639). 183 A7te] 4328 (Group*Time)<
SAROR Fo8HA UEA R RTHSS=26.768, dE1, MS=26.763, F=.160,
p=692).
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Y-test

17.40 Sioee
—Fh
1720
1700
18580
1660 |
P Post
18 41, A3 AT Y-test H 3}
Field goal percentage
= Group

—---p--------——- —

5200

Pra Post

a9 42, 23 A-F Field goal percentage W3}
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3) 5% d¥ H7} H2E (FMS)

3222 4% A gz A¥ e FMS H2AE A4 vl (Independent T-Test)

FMS G EG ¢ »
Deep Squat 1.75+0.57 1.87£0.61 -0.591 .5h9
Hurdle Step 1.93+0.68 1.87+0.80 0.237 814

In-Line Lunge 1.93+0.44 2.18+0.65 -1.265 216

Shoulder Mobility 2.00+0.73 1.93+0.77 0.235 816

Active Straight Leg 2.18+0.54 0254068  -028 777
Raise

Trunk St%%“ty’P“Sh 1.93+0.77 200+0.81  -0222 8%

< tabmt??gfg druped 1.68+0.47 175+057 0333 741
Total score 13.43+1.99 13.87+1.31 -0.732 470

p<.05%, p<.0l=*x, p<.001*x*

o

<¥ 22> AHrHE FMS H2E A= 22857 AF2E Alold
AFoR F93F 2Fol7t Ao (p<0.05), o= Ad A F 18 FE

i

)

d oA 2 AFol7k Yl ES HolEnh
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% 23 A% d-F FMS HZE A4 v u(HF)

Test Group Pre Post t D
CG 1.75+0.57 2.18+0.40 3.426 .004™
Deep Squat
EG 1.87+0.61 2.56+0.51 -3.905 001"
CG 1.93+0.68 2.18+0.40 -1.732 104
Hurdle Step
EG 1.87+0.80 2.56+0.51 -3.467 .003™
CG 1.93+0.44 2.25+0.44 -2.076 .05
In-Line Lunge
EG 2.18+0.65 2.75+0.44 -3.576 .003*
Shoulder CG 2.00+0.73 2.50+0.51 -3.873 002
Mobility EG 1.93+0.77 2.56+0.51 ~5.000 0007
Leg Raise EG 9.25+0.68 9.81+0.40 ~3.576 003
Trunk CG 1.93+£0.77 2.25+0.57 -2.611 020"
Stability-Push
Up EG 2.00+0.81 2.68+0.47 -3.905 001"
Rotary CG 1.68+0.47 2.06+£0.25 -3.000 .009*
Stability-Quadru
ped EG 1.75+0.57 2.43+0.51 -4.568 000"
CG 1343199 1581160  -6333 000"
Total scor
EG 13.87+1.31 18.38+0.89 -13.175 000"
p<.05%, p<.0lx*x p<.001x*x*
<E 23>& Aurd AF A5 FMS HAE AZ o tigh vu 2}
Deep Squatol A Zx1F5L AHE FEoA Ad & it 2.18£0.4



0)7F A3 A1.75+£057)°l Hl& FAASE fFolshAl s ATH(=3.426, p
=.004, p<.05). Hurdle Stepol A Whx1E&S A3 Zo Hit H4(2.18+0.40)
7F A9 H(1.93£0.68)9F MlaLste] SAH o w Fog Aol7b fATHELT3
2, p=.104, p>0.05). In-Line Lungedl A& X158 & A8 T A A4(22
5:044)7F A3 A (1.93:044)° Hl& FFEHAAR SAAOE fFogt o]
7} A9 (=2.076, p=.055, p>0.05), ZHY pat> FAA F=o wF &F
SHAl YEFRL T

Shoulder Mobilityell ] x5 A = Hd A5(250£051)7F A ¥
7(2.00£0.73)0ll Bla} FAA o= frolstAl FAE JATH=-3.873, p=.002, p<.
05). Active Straight Leg Raiseol A tiZ1E<& A3 ¥ o A5(2.37+05
0)7F A3 H(2.18+0.54)9 Hluwste] FAAo®E {25 ol 7t flATH 1.8
61, p=.083, p>.05). Trunk Stability-Push UpolA thz1FS A3 & 3t
A4 (2252057 7F A3 H(1.93+0.77)°] Hla} FA A2 FoatA FAHA
g (=-2.611, p=.020, p<.05). Rotary Stability-Quadrupedol A ™ zx1
A 3 A FEodA A 5 H (20650257 2P 2(1.68+0.4
7ol vl& FAASE FoetA FAEH AT (=-3.000, p=.009, p<.05). Total
scored| M= EIF9 AF F(1581+1.60)014 Ad (13.43+1.99)¢] H]
& FAACE fFoletA FE A TH+=-6.333, p=.000, p<.05).

i
rlo
el
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=5}
:"Ri
i1
)

g BT

H A8z N E v (RM-ANOVA)

r

Source SS MS F D
Group 1.000 1.000 2.874 .100
Error 10.437 .348
Deep Squat Time 6.250 6.250 36.145 .000™
Group*Time 562 562 3.253 .081
Error 5.187 173
Group 391 391 740 397
Error 15.844 528
Hurdle Step Time 3.516 3.516 14.610 001
Group*Time 766 766 3.182 .085
Error 7.219 241
Group 2.250 2.250 6.968 013"
Error 9.687 323
In-Line Lunge Time 3.063 3.063 16.154 .000™"
Group*Time 250 .250 1.319 .260
Error 5.687 190
Group .000 .000 .000 1.000
Error 21.000 700
Shoulder Mobility Time 5.062 5.062 39.194 .000™"
Group*Time .062 .062 484 492
Error 3.875 129
Group 2.641 2.641 5.882 022"
Error 13.469 449
Active Straight Leg Time 1891 1891 6798 014"

Raise
Group*Time 1.266 1.266 4551 041"

Error 8.344 278
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Group 1.000 1.000 1.368 .251

Error 21937 731
Trunk St%‘;j“ty’P“Sh Time 4000 4000 22069 000"
Group*Time 562 562 3.103 .088
Error 5.437 181
Group 766 766 2634 115
Error 8.719 291
Stabﬂit?ggfédmped Time 4516 4516 29490 0007
Group*Time 391 391 2.551 121
Error 4.594 153
Group 36000 36000 10286  .003™
Error 105.000 3.500
Total scor Time 189.062 189.062 183704 000"

Group#Time 18062 18062 17551  .000"

Error 30.875 1.029
p<.05%, p<.0lx*x p<.00Lx*x*

a4y A

LIS

ST HE AYe AEE Fdstr] Ystel RM-ANOVAE A
Al gk Aol

Deep Squatoll Al 1&(Group) b zkel&= FAIF o2 FostA YeE WA
XTH(SS=1.000, dF1, MS=1.000, F=2.874, p=.100). T3+ AlZH(Time)ol] uw}&
Hale SAIHORE FostAl UESTH(SS=6.250, df1, MS=6.250, F=36.145,
p<.001). ZE3 A7t A3 28 (GroupxTime)S EA Ao ®E FostA
EbLpA] 2EFTH(SS=562, dE1, MS=562, F=3.253, p=.081).

Hurdle Stepoll X L4 (Group) b ZFol= SAIH 2 fFoatA UEbA &
TH(SS=.391, df1, MS=.391, F=.740, p=.397.). T3t A|ZH(Time)ol| w2 ¥

o
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st AR Fo8A YENSTH(SS=3.516, di=1, MS=3516, F=14.610, p
=.001). 1E&3% A9 A3 28 (Group*Time)& EA2 o=z FostA et
LR ek TH(SS=.766, df1, MS=766, F'=3.182, p=.085).

In-Line Lunge°l*l 1% (Group) 3+ ztol= SAIF SR fFolstA YER
TH(SS5=2.250, df1, MS=2.250, F=6.968, p=.013.). T3+ A ZH(Time)ol w2
Hale SAIASR fFolotA WESTHSS=3.063, dE1, MS=3.063, F=16.154,
p<.001). 253 AzHe] A E A8 (Group*Time)S EAH o2 {984 1
EbupA] 2FkTH(SS=.250, dE1, MS=.250, F=1.319, p=.260).

Shoulder Mobility9ll A1 15 (Group) b %ol A= fFo3HA e
UA] 2k TH(SS=.000, dfEL, MS=.000, F=.000, p=1.000). E3+ A]ZH(Time)e°l
e Wete AR FoletA YEETHSS=5.062, df1, MS=5.062, F=3
9.194, p<.001). 273 AlZFe] 4328 (Group*Time)< FA 4 o= {93}
A YEFUA] @ ktH(SS=.062, dEL, MS=.062, F=.484, p=.492).

Active Straight Leg RaiseolA & (Group) 7t Zlole BAIHoZ 9
SHAl YEFSETH(SS=2.641, df1, MS=2.641, F=5.882, p=.022). =3t A]ZH(Tim
el e W3lE FAHSE FolshA VYEFGTHSS=1.891, dF1, MS=1.891,
F=6.798, p=.014). 153 A|7+9] A3 A& (Group+*Time)S EA A o7 {9
SHAl YEFSETH(SS=1.266, dF1, MS=1.266, F=4551, p=.041).

Trunk Stability-Push Upol A 15 (Group) 7t zfolx= EAAH R 93
A YEbYA] &k TH(SS=1.000, dE1, MS=1.000, F=1.368, p=.251). T3k A3+
(Time)ol W& Wat= FAASE FYstAl WGEFRTH(SS=4.000, dE1, MS=
4.000, F=22.069, p<.001). 153 A|7te] A3 28 (Group*Time)S & A & o
2 FoA YEbA] U THSS=562, dE1, MS=562, F=3.103, p=.08%).

Rotary Stability-Quadruped®l A & (Group) 3+ Fol= FTAHoZ 9

shAl YERUAl FXTH(SS=766, dE1, MS=.766, F=2.634, p=.115). =& A3t
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(Time)oll W& W3l FAX SR FoatA YEbtH(SS=4.516, dF1, MS=
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ABSTRACT

Effects of 12 Weeks of Plyometrics Training on Mus
cle Function, Cardiorespiratory Fitness in Basketball
Major Ctudents

Cheng, Lizhang

Physical education Major
Graduate School of

Sung Shin Women’s University

Basketball is a high-profile sport in China, where the spectacular games
of professional basketball and the passionate activities of rural amateur
basketball are popular topics of conversation. Studying the effects of a
12-week plyometrics training program on cardiorespiratory and muscular
function in basketball students will provide a better understanding of its
potential to improve quickness, strength, and athletic efficiency. At the
same time, uncovering these effects will provide a more comprehensive
understanding of basketball players’ training and performance, and serve as
a basis for future training programs and sports science research.

A total of 32 students from the basketball department of XX University of
Inner Mongolia, China were selected for the study according to the
inclusion and exclusion criteria. The subjects were randomly divided into
an experimental group (n=16) and a control group (n=16), and the
experimental group received 12 weeks of plyometrics training.

After 12 weeks of plyometrics training, the following changes occurred in
the experimental and control groups. First, there were some changes in
body composition. Specifically, skeletal muscle mass increased significantly

in both groups, but the increase was greater in the experimental group.



This 1s likely due to the positive effects of plyometrics training. There was
also a statistically significant decrease in body fat and body fat percentage.
This suggests that the plyometrics training had a positive effect on fat
metabolism. Fat mass and fat percentage also changed significantly over
time during the experiment, and the interaction between group and time
was significant for some variables. This suggests that the differences
between groups changed significantly over time. Skeletal muscle mass and
body mass index (BMI) showed significant changes over time, but the
interaction between groups was not significant.

Second, the maximum oxygen uptake (VO2Z2max) of the control group and
the experimental group increased significantly after the experiment (CG:
t=-3.699, p=.002; EG: t=-5.722, p=.000), indicating that both groups
improved their cardiopulmonary function, especially the experimental group.
In addition, the Vital Capacity of the control group and the experimental
group also increased significantly (CG: t=2.177, p=.046; EG: t=-4.698,
p=.000), indicating that the experiment was effective in improving
cardiopulmonary function. In particular, the increase in the experimental
group 1s greater. Overall, lung capacity and maximal oxygen uptake
showed significant changes over time, but there were no significant
differences between groups or interactions between groups and time. This
suggests that although lung capacity and peak oxygen uptake changed
significantly over time, the changes between the two groups were not
significantly different.

Third, after the experiment, the maximum knee joint flexor muscle
moment of the control group and the experimental group increased
significantly, indicating that plyometrics training improves knee joint flexor
muscle strength. The results of the isokinetic muscle test showed that
there was no significant difference between the groups in 60°/s flexion and
extension, but the time factor was significant, and the interaction between
group and time was also significant. In 120°/s flexion and extension, there
were no significant group differences, but the time factor was significant,

and the interaction of group and time was significant in the flexion test.



These results suggest that muscle activity i1s strongly influenced by the
time factor and that the level of muscle activity can vary depending on
speed and direction. The interaction between group and time also had a
significant effect on muscle activity.

Fourth, the two training programs had a positive effect on the overall
performance of Dbasketball players, with significant increases and
improvements in strength, quickness, speed, and endurance. These results
are closely related to the objectives of the study and can be used as
important research to improve the overall performance level of basketball
players. In addition, there were no significant differences between the
groups in Bench press, Squat, Jump in place, 3/4 Basketball Court running,
Repeat running, 15 meter 17 round trips, T-run, and sit-up, but there were
significant changes over time in all tests. For most tests, the interaction
between group and time was not significant, suggesting that differences
between groups did not occur differently over time. After the experiment,
there was a significant improvement in the Y-test items, but no clear
change in the 1-minute shot success rate. This can be interpreted as the
experimental group’s training may be effective in improving their
quickness and flexibility, but it does not have a significant effect on
increasing the accuracy of their shots. These results suggest that training
plans should be further optimized to customize the overall skill level of
basketball players. The Y-test results show that there is no difference
between the groups and that time has a significant effect on the results.
On the other hand, both the group difference and the time factor were not
significant for the 1-minute shot success rate. In the FMS, the difference
between the pre- and post-test scores was statistically significant,
indicating that the exercise training of the experimental group had a
positive effect on the functional movement patterns. However, in some
tests, the difference between the groups was not significant, and the time
factor affected the results, suggesting that the exercise training of the
experimental group may have a greater effect over time. These results can

help provide practical guidance for basketball students’ training and



performance improvement.

In summary, the 12-week plyometrics training intervention had a positive
effect on the muscular function, cardiorespiratory fitness, and overall
fitness levels of basketball students, especially in terms of physical
function and athletic performance, suggesting that it is a highly effective
method for improving the overall performance level of basketball students.
Although some of the results of the study were not statistically significant,
these changes between the experimental and control groups can provide
useful information for further research and planning of plyometrics training

and as a basis for related studies.



	Ⅰ. 서 론 
	1. 연구의 필요성 
	2. 연구의 목적
	3. 연구의 가설 
	4. 연구의 제한

	Ⅱ. 이론적 배경
	1. 플라이오메트릭스 트레이닝 정보
	1) 플라이오메트릭스 트레이닝의 정의 
	2) 플라이오메트릭스 트레이닝의 기원과 발전
	3) 플라이오메트릭스 트레이닝에 관한 연구 현황 

	2. 농구 
	1) 농구 개요 
	2) 농구 종목의 체력에 관한 연구

	3. 근기능
	1) 농구의 운동과 근기능 
	2) 플라이오메트릭스 트레이닝과 근기능 
	3) 근기능의 평가지표 

	4. 심폐기능 
	1) 농구와 심폐기능 
	2) 플라이오메트릭스 트레이닝과 심폐기능
	3) 심폐기능의 평가지표 


	Ⅲ. 연구방법 
	1. 연구대상자 
	1) 실험 대상의 포함 기준
	2) 제외 기준 
	3) 연구대상자 식별 및 그룹화 

	2. 연구 절차
	3. 연구 기간
	4. 측정 장비 
	5. 측정방법 
	1) 신장 측정 
	2) 신체 조성 측정 
	3) 등속 근력 측정 
	4) VO2max 측정
	5) 기초체력 검사
	6) 농구 전문 능력 측정 

	6. 운동프로그램
	7. 자료처리 방법 

	Ⅳ. 결 과 
	1. 신체 구성의 결과 비교 
	２. 심폐기능 결과 비교 
	3. 근기능 결과 비교 
	4. 농구 관련 체력 결과 비교 
	1) 기초체력 측정 결과 비교 
	2) 농구 전문종목 성적의 지표별 비교 
	3) 동작 패턴 평가 테스트 (FMS)


	Ⅴ. 논 의 
	1. 신체 구성
	2. 심폐기능 
	3. 등속근력 
	4. 농구와 관련된 체력 

	Ⅵ. 결 론  


<startpage>17
Ⅰ. 서 론  1
 1. 연구의 필요성  1
 2. 연구의 목적 7
 3. 연구의 가설  8
 4. 연구의 제한 9
Ⅱ. 이론적 배경 10
 1. 플라이오메트릭스 트레이닝 정보 10
  1) 플라이오메트릭스 트레이닝의 정의  10
  2) 플라이오메트릭스 트레이닝의 기원과 발전 14
  3) 플라이오메트릭스 트레이닝에 관한 연구 현황  15
 2. 농구  24
  1) 농구 개요  24
  2) 농구 종목의 체력에 관한 연구 25
 3. 근기능 29
  1) 농구의 운동과 근기능  29
  2) 플라이오메트릭스 트레이닝과 근기능  30
  3) 근기능의 평가지표  31
 4. 심폐기능  33
  1) 농구와 심폐기능  33
  2) 플라이오메트릭스 트레이닝과 심폐기능 34
  3) 심폐기능의 평가지표  35
Ⅲ. 연구방법  37
 1. 연구대상자  37
  1) 실험 대상의 포함 기준 37
  2) 제외 기준  37
  3) 연구대상자 식별 및 그룹화  38
 2. 연구 절차 39
 3. 연구 기간 40
 4. 측정 장비  41
 5. 측정방법  42
  1) 신장 측정  42
  2) 신체 조성 측정  43
  3) 등속 근력 측정  44
  4) VO2max 측정 45
  5) 기초체력 검사 46
  6) 농구 전문 능력 측정  55
 6. 운동프로그램 57
 7. 자료처리 방법  60
Ⅳ. 결 과  61
 1. 신체 구성의 결과 비교  61
 ２. 심폐기능 결과 비교  70
 3. 근기능 결과 비교  74
 4. 농구 관련 체력 결과 비교  85
  1) 기초체력 측정 결과 비교  85
  2) 농구 전문종목 성적의 지표별 비교  97
  3) 동작 패턴 평가 테스트 (FMS) 101
Ⅴ. 논 의  112
 1. 신체 구성 112
 2. 심폐기능  113
 3. 등속근력  114
 4. 농구와 관련된 체력  116
Ⅵ. 결 론   121
</body>

