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Table 1. Physical characteristics of subjects

Age(years) Height(cm) Weight(kg) Body fat(%)
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1) AN A %A (body composition)

(1) A= (weight)

Table 3. Comparison of weight after 12weeks

-~ Weight(kg)
Pre 6week Post
TE 50.60£7.55 49.90+6.78 49.39+6.40
CON 43.02+7.46 43.81+7.46 49.41+7.69
Total 49.31+7.42 49.36+6.96 49.40+6.89

<Table 3> F ¥y SAAZH AT Hody FLAAE YeERA ZAife]y,
qof| o3t ¥ HEE A (repeated measure ANOVA)S <Table 4>} #t},

Table 4. Results of repeated measure ANOVA for weight after 12weeks

Source SO df MS F P
Between
Group(A) 7.401 1 7.401 142 710
Error 935.464 18 51.970
Within
Period(B) 081 2 041 062 940
AxB 17.020 2 3.510 12,964 .000
Error 23.632 36 656




TR, TR FXHE Lol sty @ TR (simple effect)S
AAIgE At AbddAret A SAAT A FYEA WEFSTHE=11.022,
£ s &) A =&s Aol <Figure 2>t}

51 -
50.5 -
50 -
495 A 2
49 -
ke —4—TE
485 -
CON
48 -
47.5 A
47 =
46.5 T T 1
Pre 6week 12week
Figure 2. Comparison of weight after 12weeks
(2) A A W& (%fat)
Table 5. Comparison of body fat after 12weeks
Body fat(%)
Group
Pre bweek Post
TE 31.94+4.69 30.06+4.49 29.60x4.56
CON 31.48+3.85 31.59+3.37 31.94+3.98
Total 31.71+4.18 30.83+3.94 30.77+4.33

<Table 5>3= Hdat FAANZE AAYEe] vt EFHAE HER 2ol

o dhEZ=A o o3l W R A (repeated measure ANOVA)LS- <Table 6>3 72t}
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Table 6. Results of repeated measure ANOVA for body fat after 12weeks

Source 5SS df MS F P
Between
Group(A) 6.460 1 6.460 376 47
Error 308.903 18 17.161
Within
Period(B) 11.132 2 2.066 11.852 .000
AxB 20.760 2 10.380 22.102 .000
Error 16.907 36 470

FHEtaL, AEAEY] FHE Lol y] 95t v FEIHE A (simple effect)S
AAISE Ay AP AR AR SAA 7)Aok A WEFS T F=18.993,

p<.000]. o]t AT a5 &7 A = Aol <Figure 3>°]u}.

31

% 30.5 o
(J e TE

CON

30 o

29.5

29 -+

28.5

28 T T 1

Pre 6week 12week

Figure 3. Comparison of body fat after 12weeks
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Q) HF-A"&(WHR)

Table 7. Comparison of WHR after 12weeks

WHR
Group

Pre tweek Post

TE .90£.03 89+.03 89+.03

CON 290£.02 90£.02 90£.02

Total .90£.03 89+.03 89+.03
<Table 7> A} FAAZ|E HFAEo Ay TFAAE YEY 2
Fol whEZ=A o o]dt W =R (repeated measure ANOVA)S <Table 8>3}

Table 8. Results of repeated measure ANOVA for WHR after 12weeks

Source 5SS df MS F P
Between
Group(A) 8.000 1 8.000 109 746
Error 013 18 001
Within
Period(B) .000 2 .000 0.133 011
AxB .000 2 .000 7.805 002
Error 001 36 2.370
<Table 8>°] WHEMAANE ul, BEARge x5 2447 7k 4

A& B7F fFo5HA YERRTHE=7.805, p<.002]. whekAl FE o] it a4 S

@ jeju



FEBMAL, g EAE Lotrr] 93te] @a FEIAE4 (simple effect)s
A At AbdAAReE FRAL SAATINA FEAl WERSTHE=9.184,
p<007]. o] 8t AT AL EHE ¢V 44 =&s Aol <Figure 4>°]t}.

0.902 A

0.9 - c 3
0.898 ~
0.896 A

WHR 0894
0.892 -

—#—TE

CON
0.89 A

0.888 A

0.886 A

0.884 T T 1

Pre 6week 12week

Figure 4. Comparison of WHR after 12weeks

2) % (muscle strength)

Table 9. Comparison of muscle strength after 12weeks

muscle strength

Group
Pre 6week Post

TE 15.86+3.36 16.49+3.56 17.93+£3.99

CON 13.93£341 16.24+3.67 16.35+4.67

Total 14.90+3.44 156.87+3.58 17.14+4.30

<Table 9> Hat FAA7IE 2o Fwat RFHAE YERd 2itolH,

HhE Z=Ao) o] 3t W2 A (repeated measure ANOVA)LS <Table 10>3 7t}

4
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Table 10. Results of repeated measure ANOVA for muscle strength after 12weeks

Source 5SS df MS F P
Between
Group(A) 12.588 1 12.588 b1 342
Error 238.226 18 13235
Within
Period(B) 90.710 2 25.350 13.651 .000
AxB 1.156 2 o78 311 734
Error 66.867 36 1.857

<Table 10>9] ®ZEAA7E HH

b

rlo

APzx03 ZAA7] ke F5E
& EATE foskA dUvHE=311, p>.734]. wekx] FEAE AHEE, APz
Ad wE FEIAE F98 Aol7t g Aow Ve U F=951, p>.342], &
AA 7)o mE FEAE fFoldk Aot e A2 YERTHE=13.651, p<.000].
%, 3% FEPGE AA[M=1586181} 65F[M=16.49], 125-[M=17.93]¢] ] &

[e]

3) A+ ¥ (muscular endurance)

Table 11. Comparison of muscular endurance after 12weeks

muscular endurance

Group
Pre 6week Post
TE 24.80+7.30 25.10+8.90 33.30+7.89
CON 20.20£12.85 23.90+11.47 27.90+9.11
Total 22.50+10.44 24.50+10.01 30.60+8.74

<Table 11> Ay} SAHA7|YE EXFHeo Hyd FFAAE JeRH Aol
o yrEZ=Ae o) 3k W e X (repeated measure ANOVA)S <Table 12>9} 7t}
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Table 12. Results of repeated measure ANOVA for muscular endurance after 12weeks

Source 5SS df MS F P
Between
Group(A) 69.689 1 69.689 823 376
Error 1524.178 18 84.677
Within
Period(B) 712.133 2 356.067 21.455 .000
AxB 49.733 2 24.867 1.498 237
Error 097.467 36 16.596
<Table 12>¢] WFEAAME WH, 2ATHe 4Pxst A a9 3
548 BH7L Fo5A SRTHF=1498, p>237) web] FEAE Awua, 2
o] e FaE Fo3 Aort fle Ao YER O U{F=823, p>.376],
A7) wE FEde FA% Aosl Qi ASE  ehdrHF-21455,
p<.000]. &, HA%E FEFEL AFA[M=24.80]5.t} 65F[M=25.10], 125[M=33.30]
ol  #de Aoz yeut

1) 4+ A4 (flexibility)

Table 13. Comparison of flexibility after 12weeks

flexibility
Group
Pre 6week Post
TE 2.43%7.48 7.36£7.62 9.80+7.28
CON 5.58+7.41 7.066.79 6.85+5.59
Total 4.01+7.43 7.21£7.02 8.33+6.49
<Table 13> Ha¥ ZAGA7|E A Hoay TFHAE YER 2ol

W, w3 o

@ jeju
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Table 14. Results of repeated measure ANOVA for flexibility after 12weeks

Source 5SS df MS F P
Between
Group(A) 006 1 006 .000 991
Error 814.944 18 45.275
Within
Period(B) 201.184 2 100.592 14.602 .000
AxB 93.558 2 46.779 6.791 003
Error 247.997 36 6.889

<Table 14>2] MFE4AH}E WA Z A3} 2
g &7t FoIsA e tHE=6.791, p<.003]. webA FEte] T &g
TSI, FEatge] FHE dobry] 918t W FEIAT A (simple effect) =
ANG A ARG FRAA SN A FesA thektHE=5.003,
p<.038]. 11§ FE g EHE %7 4A =aF Aol <Figure 5>°|rh.

o
it

o o
TaAEe A

UQL’

SAAZ] e A=

B

12

10

L

cm
6 - == TE

CON

Pre 6week 12week

Figure 5. Comparison of flexibility after 12weeks
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5) Al ¥ 7] s (cardiorespiratory function)

Table 15. Comparison of cardiorespiratory function after 12weeks

cardiorespiratory function

Growp Pre 6week Post

TE 44770+78.28 427.20£85.79 423.00101.56
CON 483.30£67.07 4565.30466.08 450.40£75.68
Total 465.50£73.26 441.25+75.91 436.70£88.30

<Table 15>+ & SAHAZ|E AHA7])59 Hytd TFHAE e 2ol
o yrEZ=R| o)3F W e X (repeated measure ANOVA)S <Table 16>3 7t}

Table 16. Results of repeated measure ANOVA for cardiorespiratory function after 12weeks

Source 5SS df MS F P
Between
Group(A) 4610.672 1 4610.672 823 376
Error 100849.7 18 0602.759
Within
Period(B) 9588.033 2 4794.017 4013 027
AxB 206.633 2 103.317 086 917
Error 43005.333 36 1194.593

<Table 16>2] HFFAAE HH 4
tHE=.086, p>.917]. u}
o mE FRIA= folgh zolvt gl A=
ZAA 71 B FaEAdE Fog Aort e Aoz UEHTHF=4.013,
p<.027]. &, HAE FAPRES APA[M=447.70]xt}  65F[M=427.20], 12F

@

| 7] 5= 4

acil

w705k 2347 39 3
A FEGE Avua, 2
Ebt O WHF=.823, p>.376],

}011
}L
o

fof

o

~

E

o

o

N

&‘O

30,

2}
U
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1) £ 282" E(TC)

Table 17. Comparison of TC after 12weeks

TC
Group Pre 6week Post
TE 179.60+29.50 173.00+28.86 157.40+15.39
CON 163.90+22.05 163.00+21.04 162.50+26.39
Total 171.75+26.60 168.00+25.11 159.95+21.19

B
o?&

A ZEsHE) FEd R4S YE

<Table 17>< At} =
] W Z5- M (repeated measure ANOVA)S <Table 18>

Asholu], W= o
3} ae,

o

Table 18. Results of repeated measure ANOVA for TC after 12weeks

Source S5S df MS F P
Between
Group(A) 235.756 1 235.756 002 A88
Error 8455.378 18 469.743
Within
Period(B) 1454.033 2 727.017 3.891 030
AxB 1156.233 2 577.617 3.092 058
Error 6726.067 36 186.835

<Table 18> WZFFAZANE B, T FU2HES Adx19 FAHA7] 3¢
o] A5 2g adrt F98kA FUvHE=3.092, p>.058]. Wt FEMRE Ay
W, Az wE FaEAE o8 zelrt gl AR UE R O F=502,
e FEAE F9T Hovt dE Aoz YEuT

[F=3.891, p<.030]. =, © Aehe AFH[M=179.60]1 5.t} 65[M=173.00], 12
F[M=157.401° o #x® Ao= el

=

i



2) A A

il

d 2~ € & (HDL-C)

Table 19. Comparison of HDL-C after 12weeks

HDL-C
Group
Pre bweek Post
TE 49.20+£12.14 49.52+9.87 52.79+5.45
CON 47.75£9.70 48.96+13.66 45.88+11.59
Total 48.48+10.72 49.24+11.60 49.34+10.49
<Table 19>F F &3 SAHAI7|E EE Ao

0 ZAAHE F 259
A5 WER Ao, 3

W 8- (repeated measure ANOVA)2
<Table 20>3 7t}

Table 20. Results of repeated measure ANOVA for HDL-C after 12weeks
Source 85 df MS F 2
Between
Group(A) 44.204 1 44.204 400 535
Error 1987.606 18 110.423
Within
Period(B) 8.892 2 4.446 o) 774
AxB 118.210 2 59.105 3.438 043
Error 618.851 36 17.190
<Table 20>¢] MFEANA7AE v, 190% Ao e g2 225}
SAAZ] e Aeag Z wrel ekl WEbRvHE=3.438, p<043]. whEA
fsbol WE ANHS Fusha, FEAEe
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QA7) A 2] 3HA
Ve THE=7.913, p<.012]. o3 A5 =g ax2 &7 44 Zas Ao
<Figure 6>°]|t}.

54
52
50
D)
mg/dl 48 l Lo #
CON
46 4
44
42
Pre 6week 12week
Figure 6. Comparison of HDL-C after 12weeks
3) AdE A 2y 2HE(LDL-C)
Table 21. Comparison of LDL-C after 12weeks
LDL-C
Group
Pre tweek Post
TE 108.00+62.47 93.00£55.85 62.30£25.29
CON 74.90+£33.35 82.00+£39.66 95.30459.77
Total 91.45151.61 &87.50+47.48 78.80+47.77

<Table 21>< Ay ZAA7HE AET g ZY2gEe Hyrd F59H
215 yEdl Aylold, wkEZ=A o] 23 W aE- A (repeated measure ANOVA)S
<Table 22>2} 7t}
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Table 22. Results of repeated measure ANOVA for LDL-C after 12weeks

Source 5SS df MS F P
Between
Group(A) 68.450 1 68.450 036 852
Error 34587.522 18 1921.529
Within
Period(B) 1675.433 2 837.717 1.402 259
AxB 11322.700 2 5661.350 9.474 .000
Error 21512.533 36 597.570

<Table 22>°] W 43E HH, AUE A9 2> 48215
A ERETHE-9.474, p<.000]. mepa F
Tl gk e M-S FushaL, HEAEY FAE oty 9ty v FRI
224 (simple effect) S A8 A} =71AAS AFSAA A A 7)ol A Fe) & A
UEFSTHE=7.270, p<.015]. o]# 3 A5 =g a2 v 4 = Ao
<Figure 7>°|t}.

120
100 \
80
me/d 60 ==TE
CON

40

20

Pre 6week 12week

Figure 7. Comparison of LDL-C after 12weeks
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4) TRAAY(TG)

Table 23. Comparison of TG after 12weeks

TG
Group
Pre bweek Post
TE 106.30+24.42 103.10+24.96 91.50+10.10
CON 96.90+18.78 95.90+16.89 94.60+17.06
Total 101.60+21.75 99.50+21.07 93.05+13.74
<Table 23> g3 SAA7|H FAAAY Fy RE-HAE e 2

ol wHHE=Aof 2]3dl W R (repeated measure ANOVA)S <Table 24>}

Table 24. Results of repeated measure ANOVA for TG after 12weeks

Source 5SS df MS F P
Between
Group(A) 101.250 1 101.250 376 47
Error 4847.256 18 269.292
Within
Period(B) 794.100 2 397.030 2.002 096
AxB 445,300 2 222650 1.403 209
Error 9713.933 36 158.720

&

rlo
N'

<Table 24>9] HEEAA3E B FA AW

[e]

il

x4 7ke] 4

4

TAE BT frolskA FRTHE=1.403, p>.259]. ek FEAE AHEd, A
dxel wEpA §2o3k AolE Holx| o W[F=376, p>.547], ZGA 7]l utt
A= frolek Aol7h vhebbA]l @At E=2502, p>.096]. wEbA BE QRldA F

[©)

Adem eld 2ol7} gl Aew e,
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1) &3 (blood glucose)

Table 25. Comparison of blood glucose after 12weeks

blood glucose

Group Pre 6week Post
TE 95.80£6.44 96.80£5.41 92.80+4.87

CON 96.40+2.41 97.10£6.71 95.20+4.47

Total 96.10£4.75 96.95+5.93 94.00£4.71

<Table 25>+

ulE = Ao o 5

- = O

N,
L
o

\

24079 Qo) AT BEAAS b Avboln,

22 A (repeated measure ANOVA)S <Table 26>3} 7t}

e

Table 26. Results of repeated measure ANOVA for blood glucose after 12weeks

Source 5SS df MS F P
Between
Group(A) 6.050 1 6.020 A45 b13
Error 244.944 18 13.608
Within
Period(B) 92.233 2 46.117 2.205 125
AxB 12.900 2 6.450 308 37
Error 752.867 36 20.913

<Table 26>9] WFTHAAE Hdl, dF2 dPd=3 A7) o] B2z
| EAUF FoskA UTHE=308, p>.737]. WA FEHE AHud, ddx

7o) weba 98k xolE Kol Lom[F=445 p>513], A A 7)o wEAE
o8k xpol7b WERFA ZSTHE=2.205, p>.125]. weEka BE @2l A EAF

o2 FoF Aol7k gl Ao thehu,
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o] AAFA A 2 S fEAE TEE FEU0~T70% VO2max)<]
AAEFE Y 307 o] AlWsE Ae Axstal v
HL(2000)2 volsS diFoR gARE AA Ayt AFo] FAFde=
Feogk zpol7b viEbEvhal Hastlom, HFEH(2007)& AolMRbS o=
Has FHda SAZCE {3t Apo|7f glARE 43.47kgoll A 43.46kg o = 7+
29 st B Ao Aoy AddqA A Wit 50.60kgo] A
ARG 6F F 4990kg, 125 F 49.30kg O & 1.21kgo] 74 8ksdt).

Z’:
HRRE (200602 HHolEs WA e= 1257 BiE o] AXHE A

i
fuj
)
b
&
(i,
biay
TN
rlo
(@)
N
o
o
o
)
(@))
X
—
Do
N
i
DD
O
[@p)
)
X
il
o
[@6]
~
X
)
o
[N
ol
2
=

Hoz felg Aolsb vhebgvia wustg o, wE FQ006) volES
Adoz % Aol A% 91%014]

&
88%= Fashdttal Basidth 2 Ao Aol A= AFAA A Hit 0.90%

o,
2
any
uj
)
b
&
r
N,
5
rlo
[@))
-\
o
0

89%, 125 & 89% % .01%7} 7435

o
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<Abstract>

The effect of 12-week Tackwondo training on
the fitness, blood lipids and

blood glucose of obese children

Ko Dong-yeong

Department of physical education Graduate School of Education,

Jeju National University

Directed by Professor Kim Seong-chan

The purpose of this study is to examine the effect of regular
Taekwondo training for 12 weeks on the fitness, blood lipids and blood
glucose of obese children.

The subjects are from 4th to 6th grade elementary school students in J
city Jejudo and obese children whose %fat is more than 25%. They are
devided into Taekwondo training group(n=10), taking part in the 12 weeks
exercise program and control group(n=10).

Statistical technique for the data analysis is repeated measures ANOVA.

The following results are obtained from this study.

1. There was significant effect on the interaction between the experimental
condition and the period in body weights.

2. There was significant effect on the interaction between the experimental
condition and the period in %fat.

3. There was significant effect on the interaction between the experimental

condition and the period in abdominal fat rate.

@ jeju



4. There was no significant effect on the experimental condition but there
was significant effect on the period in muscle power.

5. There was no significant effect on the experimental condition but there
was significant effect on the period in muscular endurance.

6. There was significant effect on the interaction between the experimental
condition and the period in flexibility.

7. There was no significant effect on the experimental condition but there
was significant effect on the period in cardiorespiratory fitness.

8. There was no significant effect on the experimental condition but there
was significant effect on the period in total colesterol.

9. There was significant effect on the interaction between the experimental
condition and the period in High Density Lipoprotein, HDL.

10. There was significant effect on the interaction between the experimental
condition and the period in Low Density Lipoprotein, LDL.

11. There was no significant changes in Triglyceride, TG.

12. There was no significant changes in blood glucose.

These results suggest that Taekwondo training affects on the fitness,
blood lipids and blood glucose and helps to improve and prevent the
obesity. Therefore, Taewondo training should be available for the
improvement of the fitness of elementary school students as well as the

acquirement of skills.

¥ This thesis submitted to the Committee of the Gradate school of
Education, Jeju National University in partial fulfillment of the

requirements for the degree of master of education in August 2010.
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