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ABSTRACT

The Changes in Physical Fitness and Lower Extremity
Muscle Strength of Middle School Student participated

Badminton in Local Sports Center

Lee, in—woo

Advisor : Prof. Yong—Duk, An Ph.D.
Major in Physical Education
Graduate School of Education

Chosun University

The purpose of this study was to investigate the lower extremity muscle
strength and student health of male middle school students. Twenty middle
school students participated in a twelve week after school program at a
local sports club playing badminton. A group of 10 participated in the
exercise program and the other 10 participated in a control group of pre
and post exercise. As a result, the following conclusions were drawn
concerning the change of student health and lower extremity muscle

strength.

1) As a result of analyzing the basic fitness of male middle school
students who participated in the systematic and sustained badminton
exercise program, endurance statistically showed a significant difference.

Increase in endurance, strength, quickness, and flexibility were positively

_Vi_
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impacted.

2) Participating in the systematic and sustained badminton exercise
program was based on the analysis of lower extremity muscle strength of

male middle school students. The result came out like this, 60 °/ sec Left

flexor maximum muscle strength (P = .000), 60 ° / sec Right flexor
maximum muscle strength (P = .000), 180 ° / sec Left flexor maximum
muscle strength (P = .000), 180 ° / sec Right extensor maximum Muscle

strength (P = .000), 180 ° / sec left flexor maximum muscle strength (P
= .000), 180 ° / sec right flexor maximum muscle strength (P = .000)
were statistically significant. The left extensor, flexor maxillary muscle
and right extensor, flexor maxillary muscles showed positive effects also
based on these results. Based on these results of the male middle school
students who participated in the badminton exercise, The Student Health
Fitness Assessment System (PAPS) assessed the students body
composition. The lower extremity muscle strength showed positive effects
which is expected and necessary for the development of the program to

improve health fitness and badminton professional fitness.
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3. A7 A 71X 251 (PAPS)

PAPS®H Bl= Wom SAAGAHY 7} Aads 2 38 2.5 - s
stal sy AYFd A=E AW oes A g AXstE A GriasE
oz, S A7 AYd nint, aga AeHor AAAFHAAIHTIe A
2 AN AZAA H7E, A B ol St E ] AAEEd dAlE F3HA
A F77F ol FolA L dits BEdR AAGEAYo] FolA= T FIALH
S o k(A didtal ¥ =T 4, 2010). HE REHHoR s o)

BEES AAAS W S Assle] AuE, EuY F s 959 oy

2o @AZL Yk st A4 Aol AL A
9 Ao FEALRF L FFAW o Ba A FUth skl 9 Aw
SAAZANG A2 e TEFD F AL AR AR ARFR
2 =wsta NEISS A%, wa, §4 A28 drAstel T5, FF fobre
wole] ol2i AojEs AZARNsEeR o) Fstel Frael
S A% - A el 2 FAL B FY BASA 2 57 49Ee Al

st EAo] Avh(A &t X =384, 2010).
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Foll Alof] A|& x| go] €] o]& i dth(Peter,1991).
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—_ 15 —_
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FATH(AEE, 1999).
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= SET07)I, BAL0F) 02 Wk

el 71l gt AdE S5 (1078) Y, FALE10™)el tisk tAdAF 207
o] JAH EAHLE <k 2>¢F Zr)
<3k 2> AgdidAte) A 54 M+SD
AT =k A1 (cm) A% (kg) BMI(kg/m2)
5T
167.60+8.682 61.50+11.780 21.76+3.490
(n=10)
Z A
(n=10) 164.80%4.541 59.48+11.634 21.81+4.006
n:
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3. SAETF

L A2} 3| AL

DS—-103 (F)sAkAY =~

A 73

A= (kg)

InBody 220 INBODY

BMI(kg/m2).

A=+ (3]) CASIO

)55 A =,
Co., China

A

=

= extension,
flexion

(60°/sec,180°/sec)

HUMAC

NORM CSMI
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2) AFATHMHER)

WE AR A FolEvH g o)

=40 yHRo|A AA S PAPS =4 vyt

12
o

F5stel AAFAY. 9L
2

A =72 <y 2>oA Bol= #hukE 1078, 30m &4k, A, 45

7] S 258 g53Y, PAPS 7|SAE AFEete] AHS AAEATH
FE YL 7o SAAWHLS <9 3> He whep o] g FF(ASH)
o 20m Ag

o
%
i 2 A Rell A gAstel 2 sle® Soit 51l @ 24, & 2x2= A4S

o Wgoh NS a9t
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4) SATH (5L L2717])
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5) «2HAAE 2 #H71)

2

<14 6 = AAHE R D
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1 40~55%HRmax® 2 A]

Karvonen & Vuorimaa(1998)2]
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@ A A FAE & AR
= H]
58 THAZ 2 2EHH
5
27k
. 205 28 Y i(step ladder)&7]12AE &%
ELIYe)

O W NREER AN AEZT ZA —>

: eHF = AfA= 2ERT 937
stel2elo} AAl AdFeo] A4 AE 29
: A%, AAFE MEF U gAn
p g VEE SR s sleleel, angeel, 050
dloje, A, =eboln, 77t 308]4 k¥ HRmax
NEFDD ST —> solZelel, dArFe el
o ' FEERIERRE
%

’ . = ,
6
=5, AE, B 7} 3084 ukE
H 4 -1 = L7
50 A&E5gon AL 60~70%
7 —3lo]| Za] o], = BEAE, 2~ A HRmax
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2) B} &%

BHg=Eoax= ~d ] (Step Ladder)E &8&3lo] thokst ~8 =3 ¥

2 skl AAsii 28 g (Hars A= Al @)

N

= S E o] dHE (steady state drills) o2 W27 HHEE = 250 F4&

J_’:A
3, EAE AEE v (burst drills) 082 WS wWE WA F o=
= E

S 7, A g or ax o we wgS /e (Brown, Lee
Ferrogno, Vance A, 2005). 2% #HH (Step Ladder) =L FHEE ZTo H

BeEoR 208 <x 7>3 o] AR AAEH
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BEeES o5 % 2¥2 8%l g Eoln ANe TR Egs
A2 EAZ ZHoz sth <® 8>9F o] AA ] 9oA ol Woz IF
FES AAtgom 2EAYE Ege =AY A s,
<# 8. Al Alx R 2EAAY =AM>
4 A A= AEQE
oy ol FAF7
1 = =ET (s Ak A e gD
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? T717]
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AmE FAZZ% SPSS Version 21.02 o]&3tom oIt date]

AA 543 7 Jde Fd(M)I 2=AAH(SD)E FE5E A=l =13}

371 93] two—way,ANOVA with

S Aret fo] $ES a=.052 skSlTh
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1. StBAZA e H3}

1) AHATE @ (HER)

rlo

AdAl o] digt ®sle <x 9>elA deRd vie} o] REHIFS ARA
(39.70+17.951) 4 AF3-(45.10£18.472)2 +3F Ao](t=—4.593, p=.001)
7 el AInE, A4 2Fo e A (44.90414.445) 04 AF$-(43.70+£14.682)
Z 93 2ol (1=.896, p=.394)_7} = Aoz vEE

SAA7 e ade AR Fo3 Zol7t vEsten, ek gk je]
qME FAASRE FoAT atel7t YetuA] Gt S 7IeF 159 F5 g

E
s SAHR T Aol7t Q= Ao YERT

>

<E 9. AAATH W (9] : F)>

AFd(pre)  AF¥(post) repeated ANOVA
A t D

M=%SD M=%SD effect F D
o .
Lo 7017951 4510£18472 —4593 001 Time(A)  7.404 001
SN

Group(B) .039 .846

A 44.00£14.445 43.70+14.682 896 394
g 400 704 : : AB 21741 000
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Frad (herslEeto 2wa] 7ol ek WMok <3E 10> oA vehd npel 2
o] &EFILF ARH(13.00+£3.916)°A4 AF(14.90+4.581) = F7kste], o]
2Fo](t=—4.670, p=.001)7} YEbFA R A 2FNE A (12.20£4.940) 0]
A AFS(12.10£4.818)2 93 zpo](t=.557, p=.591)7} fle Aoz eyt

AL ALS- repeated ANOVA
A t D
M=£SD M=%SD effect F D
=5 Time(A)  16.382  .001
13.00£3.916  14.90%£4.581 —4.670 .001
g
Group(B) 781 .388
A
12.20%£4.940 12.10+4.818 .Do7 b9l
1% AxB 20.225 .000
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3) 2A7Y W (AF d2717))

TATH S ELeTI7Dl E Wske <F 11> oA dERd HRel #Zol &E

FA(70.60+36.354) 04 AFS(84.80+33.055)% Z7}8to] %238k z}o]

(t=—2.838, p=.019)7} yetwton, FAZFAAE ARA(75.90+31.536) ol A

AL (75.10431.402) 2 G293 xpo](1=2.058, p=.070)7} §l= Ao = et
A7

Tl W& a3E EAZSE F93F 2oz} YEltoern, FAuk 7o x}o]
NN EAHOR Fel@ Aolsk vhehbA @skh 27

4
il
rlo
~

A7 g FEAE
Ak EAYOE FF Aol7k Y& Ao vhebdTh

<i 11. X549 ¥3t (&9 : 3])>

A} A repeated ANOVA
Aw

effect F D

S Time(A) 6.441 .021
L= 76.60£36.354 84.80+33.055 —2.838 .019

Group(B) 124 729

75.90£31.536 75.10+31.402  2.058  .070
S AxB 9.527 .006
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4) =it WH3l(AAE E98 7))
(AAEEEH 7)ol 3k A3l= <F 12> YERd vle} o] &%
AFA(220.30£16.180) 014 AF$-(225.80+£14.093)% Z7}8te] 98k 2

= AFA(219.30+£17.901) 9
o= e}

A=
-

Skl
5 30x16.
1(t==2.879, p=.018)7} vhebakAul, FA 715l A
A AFE(217.80£17.669) 2 28k x}o](t=1.530, p=.160)7} Sl
Py
SAHA 7)o 2 aves FAHoE Fost Ao|7t YERA] gkskew, Hd
| Zfolo A= F A o8k Zpol 7} YeEpA] ekt SHA 719 1F9
FaAg avte A E folst kol e Ae® YEwt
<¥ 12. oo Wl (49 3])>
AFA AS repeated ANOVA
A t p
M=SD M%SD effect F D
& ime(A 3.470 .079
Do Z030EI6180 258014093 —2.879 018 Time(4)
SN
Group(B) .379 546
& 219.30+£17.901  217.80+£17.669 1.530  .160
as A A ' ' AxB 10.627  .004
— 37 —
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2. A= W3}

1) 60°sec &= A2 PEAK TORQUE ¢ ¥l

51w olAE AR (160.304£59.907) 441 AF$-(167.20460.750) =2 ZF7}3814
AR fFofgt zbol 7t YERRtE S TLE oA = AR (159.70466.760)0 A
&% F(159.10167.210)2 FAHoZ Fo3 2o|7F QlE Aoz ey =
7 w2 G EAFOR 938 xtol7t e on, Huk 7he] x}o]d
Me TAACE Fo3E Aolrt vEubA vt SAAIVIe 259 deAg

Ak EAYOE FF Aolrk Yk Ao vhebdTh

o
l

<3} 13> 60%sec = Al PEAK TORQUE W3} (& © Nm)
A& (pre)  AF-(post) repeated ANOVA
A t D
M=%SD M=£SD effect F D
& Time(A)  27.626  .000

160.30£59.907  167.20£60.750 —7.886  .000

L

Group(B) .023 .880
& 159.70+66.760  159.10+67.210 32 483
% TORB07 AORT. 7 ' AxB 39.153 .000
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2) 60°sec = A2 PEAK TORQUE ¢ ¥}

S5 oAM= AFE(160.50450.704) ol - AF$-(167.40450.986) = %7135}
EAX o2 F93 zpo)7b YERGLE BA|1EF o= AFA(157.70457.519)00 A

&% F(157.60457.558)2 SAIHO R g Zo]7} gl Aoz el
SAAZ g g FAFSRE F93% Aol yElen, Ak Jhe| xjo)
ol TAFoR Fogt o7t YElA] kodtt, SHA7|eF 7] AEAE
e SAFSR Fosk Aot e Ao® YERYTh
<3¥ 14> 60°sec 9= 2l PEAK TORQUE W3} (49 : Nm)
A& (pre)  AF-(post) repeated ANOVA
A t p
M=%SD M=%SD effect F D
5 Time(A)  50.875  .000
e 160.50£50.704 16740150986 —8.524  .000
SN

Group(B) .067 798
A4
1577057519  157.60%£57.558 218 832
= AxB 53.912 .000
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3) 60°sec &= ZZ PEAK TORQUE ¢ ¥}

FE5IF o= APA(107.00£44.310)91 4 AF$-(113.30+44.259)% Z7}381e]
EAF o R Fo3t Zol7t YErYTE FAF o= AFE(106.80+£45.905) 0
(104.80+45.453)2 EA Ao Z Godt zlo]7} gl AoZ el

_>|:
r—{o
OHT
4o1f

SAAN uhE EvH FAHOR feld Aolsh tEkkom, Pu ghel] ol
Fole Aol 7k VEEA Rkth SRS 1EY HEAE

FoI% Aol 9 AOR vehget,

<3} 15> 60°sec &= =+ PEAK TORQUE W3} (&4 @ Nm)
AlA(pre)  AF¥-(post) repeated ANOVA
A t D
M=%SD M=%SD effect F D
5 Time(A)  9.367 .007

107.00£44.310  113.30+44.259 —14.895 .000

Group(B) .056 .816

A4

106.80+45.905 104.80+45453  2.635  .199
IF AxB 63.321 .000
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4) 60°/sec = = PEAK TORQUE ¢ €3}

FE5 1w A= AFA(110.90+£44.908) 04 AFS(118.40£45.024)2 F7}sh<]
SAHRE Fostk Aolrt yERETh BAZE oAM= A (109.90+£45.552) 9

- =

A % $(109.10446.153) 2 FAIHO R Fo3t Zol7t gl Aoz el

SR e e BAHNOR §o1% Aot Ehom, He gre] Aol
Fole Aol 7k VEEA Rkth SRS 1EY HEAE

FoI% Aol 9 AOR vehget,

<¥ 16> 60°sec = = PEAK TORQUE =3} (9] : Nm)
A& (pre)  AF-(post) repeated ANOVA
A t D
M=%SD M=%SD effect F D
& Time(A)  51.730  .000
4= 110.90+44.908 11840445.024 —12.114 .000
a=l
Group(B) .064 .803
A
109.90+45552  109.10+46.153  1.149 .280
5 AxB 79.387 .000
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% a2

5) 180°/sec PEAK TORQUE ¢] ¥3}

FE5I5 o= AFA(105.60£35.700)9 4 AF$-(112.10+£36.525)% Z7}3814]
Aoz f93 zol7b e BAE o|AE= AFA(104.50+£37.260) 9

% Qi Ao® ehg

(104.30+36.824)2 SAIFo=2 {3t zFol7l e

ko3
T

e gk AL

ol st zpol 7k

o3k Zfol7b vrEbut o,
EbubA] eFokth. S AI7IeF 1
Ao g et

AN

2
1

<3t 17> 180°sec &5 4l<+ PEAK TORQUE %3} (2] © Nm)

A& (pre)  AF-(post) repeated ANOVA

g

M=SD M=SD effect F

Time(A)  52.454 .000

105.60£35700  112.10+36.525 —11.979  .000

Group(B) .074 789

104.50£37.260  104.30+36.824  .294 75

AxB 59.326 .000

_42_

Collection @ chosun



6)180°/sec $-= A2 PEAK TORQUE ¢ ¥}

&1 AT ARFE(112.50£37.035) 14 AF(120.00+38.341) 2 F 75k
EAH oz Fogtatolrt velgt BAl1E oAM= AFA(112.20£37.187) 0 A
$% 3(111.80+36.863)% EAF o2 F93 2o)7t Q= Aoz e
SN e Zde SAA SR fFolg Atol7F yEbs e, ek kel zbe]
e EAHE Fog Afol7F YEtA Fdtt. 581719 2159 FEAE
e SAASE Fold Ael7t e Ao® YEwt

>,

<3} 18> 180°sec +-= Al<t PEAK TORQUE ®3} (k9] © Nm)
A (pre) A}3-(post) repeated ANOVA
A t D
M=£SD M=£SD effect F D
=5 Time(A)  44.090  .000

112.50£37.035 120.00+£38.341 —9.638 .000

Group(B) .065 .802

112.20£37.187  111.80+£36.863  .545 .599
T AxB 54.586 .000
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7) 180°/sec = ZF PEAK TORQUE ¢ ¥}

& 1E olAE APE(72.70£18.571) A AFF(78.80+£19.685) 2 F7tsle] &
oz Fo3 zolrt vttt BAlaF oldE AFA(72.20£19.200) A
T $(72.001£17.764) 2 BAHORE {23 Aol7t gl Ao R e
SN e Zde SAA SR fFolg Atol7F yEbs e, ek kel zbe]

N BAROE FOI% Aol7k tEhtA @sieh. SHA I 159 FEAE

o
ate BAHOR o3 olrt g Aoz vehsh
<3} 19> 180°sec #= =< PEAK TORQUE W3} (&4 : Nm)
A (pre) A}3-(post) repeated ANOVA
A t D

M=%SD M=£SD effect F D
=5 Time(A)  19.766  .000

72.70£18.571 78.80+19.685 —7.540 .000

Group(B) .189 .669

72.20£19.200 72.00%17.764  .190 .853
I AxB 22.537 .000
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8) 180°/sec 9= ZFZ PEAK TORQUE ¢ %3}

525 oAM= AFH(78.80£17.061) 14 AFF(85.20£18.831) 2 718t &
Hog {93 Aol vEhygth FAlaE oldE AFA(78.10+£21.997) A4
&F F(77.20£23.408)2 FAHOR F3 2o|7} gl Ao YER
om, ek gho| xpo]

AL BAMOR AT Aolsk e @ik FRAIG 1R FEGE

o
e SAFSE Fostk o7t e Ae® YElyT
<X 20> 180°sec = = PEAK TORQUE %3} (&4 : Nm)
A (pre) A}3-(post) repeated ANOVA
A t D

M=%SD M=£SD effect F D
=5 Time(A)  21.728  .000

78.80£17.061 85.20+18.831 —=7.039 .000

Group(B) .227 .640

78.10£21.997 77.20+23.408  1.197  .262
—is AxB 38.277 .000
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St 2FOoR AN, dYe F 2 A olF EFolA wg- o ¢S
SHH(Zd R4, 2000). Tasietal(2007)2] wi HA4E9 Ao dagh &
F& AL HAoZ A% A4 o A5 Toll EAFE

o) 2] (rectusfemoris) #t 3}#] 9] 7FAbH] T (gastrocnemius) @] &&/do] & WA
Eaato] g o] F(bicepsfemoris) 2] 5% Yrfal B a1sglth

b
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=2
>

rlr
ofj
ol
tok
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JFI
)
il
>,
09(‘:5
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=
ol
Ry
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)
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4

Atk o] A2 FA T I AW AS F AFES 60%sec,180%sec]
FS5AA, F52 oA EF AR F93F 2ol (p<.05)7F HEFSTH

Wl =W E 4 7] = 58 (running) °1Y A2 (Gump), &2l 3] (rotation)o]y ==
(flexion)# 217 (extension) 59 thFst AA A 58S 873t WP &2

9 S F8 AL Baw shui(c]47,1002), AP/ we svss)
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