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ABSTRACT

The Effects of Combined Training on Flexibility and
Lumbar Strength of High School Weight Thrower

Sin Ji—il Seon

Adviser : Prof. Young—hwan Seo
Major in Physical Education,
Graduate School of Education,

Chosun University

The purpose of this study is to provide the fundamental data
regarding stable position, injury prevention, and effective training
method for the weight thrower with estimate of flexibility (trunk—hip
forward flexion) and lumbar strength (30°/sec, 120°/sec) to
identify the effects of combined training on flexibility and lumbar
strength of high school weight thrower. The target of this study was
10 weight throwers, randomly assigned by 5 for exercise group and
5 for control group, in K sport high school, located at G metropolitan
city; for 8 weeks, the program was conducted 3 times per week.
And the method and procedure of study are as follows:

1. Regarding the change of flexibility, there was found significant
difference  among the statics of group (<.05), period(<.03),
group*period(<.01).

2. Regarding the change of peak torque in 30°sec isokinetic
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lumbar strength, there was found significant difference among the
statics of extensor muscle group (<.05), period(<.02), flexor muscle
group(<.01), and period(<.01); there was found insignificant difference
in the statics of group*period for both of extensor and flexor muscle.
Also, there was found insignificant difference in total work among
both of extensor and flexor muscle.

3. Regarding the change of peak torque in 120°sec isokinetic
lumbar muscular endurance, there was found medial difference in the
extensor muscle but significant difference in the flexor muscle
among group(<.04) and period(<.04), except group*period. Regarding
the total work, there was found medial difference in both of extensor
and flexor muscle.

As shown in the result, it was found that application of the
combined training (weight training+lumbar Pilates program) had
positive effects on the flexibility (trunk—hip forward flexion) and
lumbar strength (peak torque and total work of extensor and flexor
muscle) and the positive effects would help function of abdomen in
correction of posture and movement for thrower in future.

Also, since the target was elite athletes rather than general public,
the effects would be more exactly assessed and the balance would
be increased and the muscular strength in other area would be
maximized 1if the strength and movement of the exercising program

1s more segmentalized and conducted in long—term.
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A 7+ (min)

23

3l (set)

bset

Breathing

Spine Articulation Series
— Hip Rolls

Warm up — Spine Articulation(4Point)

Ab Connection

Ab Curls

10min.

shoulder Bridge
Roll Up — Neck Pull
Hundred
Single Leg Stretch
Teaser
Hip circle
Exercise Spine Roll Back
Side Leg Outer&Inner Thight
Side Leg Knees Open
Plank

Prone Heels Squeeze
Swan Dive Prep

4 Point Leg

40min.

4 Point Ariculation
Mermaid
Cool Down )
Standing Roll Down
Breathing

10min.

bset
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6.86cm =7}l al, EATL 8.54+4.58cmol A 8.96+3.66cm=E  0.42c¢cm
748 Aow e,

&4 88 29 30°%secolld EEwH FALY AT R =2 Peak

Torque W3} 2ol & Hlusr] 918 Ay= <3iF 6, 7>9F Lo

¥ 6. 30%sec 54 8% ZH9 Al Peak Torque W3}
a F Ab A AL ¥
e 381.48+145.74 605.60+162.94
AT 351.44+77.37 397.80+96.97
Eava SS df MS F D
g 70709.832 1 70709.832 4.476 .05
A7) 91449.288 1 91449.288 5.789 .02

18 A7) 39498.272 1 39498.272 2.501 13

<} 6>°A HE wpe} o] e Ao % A-F 30%sec &
& QF 3o Al Peak Torque W3tol]
e BAHCE FoF o7t vEtwoy, FeAgolAE FAA SR
gt zpol7t YERLEA] @EdTE SE T 381.48+145.74Nmell Al 605.60
+162.941NmO. 2 224.12Nm =7}5}9l1, EAT<S  351.44477.37Nmd

T~

2 397.80£96.97Nm= 46.36Nm < 7}3F3 T},
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¥ 7. 30%sec 54 8K ZH9 L Peak Torque W3}

a F Ab A AL ¥
ST 214.26+85.23 353.00+90.01
& A 150.06+31.12 180.06+41.22
Eava SS df MS F D
g 70294.224 1 70294.224  15.590 .01
A7) 35591.485 1 35591.485 7.894 .01
18 A7) 14708.484 1 14708.484 3.278 .08

I A 7)o = o F Apol 7t vER ko, A E A
e @t TS 214.26+85.2390 4 353.00£90.01%2

F7tet o, BATS 150.06+31.12014 180.06+41.22%
30Nm =7}3F¢lth.
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Work W3}e] xpo]Z vluwslr] 93 A3 <F 8, 9>9F Zr}.

¥ 8. 30°%sec =4 8K ZHo Al Total Work H3}

a g Ab A AL ¥
T 743.104245.93 1026.204+270.49
& A 794.724+210.97 790.10+247.10
Eara SS df MS F D
% 42541.088 1 42541.088 711 A1
Al 7] 96938.88 1 96938.88 1.621 .22
1ZxA17] | 103478.498 1 103478.498  1.730 .20

<3 8>oA Hi= whep fo] FEwtdt SATe % A5 30%/sec T
&4 % 299 Al Total Work Wstel gk 54 A= 153 A7,
FoAg B SAHCR Fofdt Aolrh vEAlE Ao, e
743.10£245.93J°141  1026.20+270.49]J= 283.1] F7FetGial, BAlL2
794.724210.97J°14  790.10+247.10J% 4.62] FA3dte] EwelA T
& Al S7F adE yeblldh

=i
o
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¥ 9. 30°%sec &4 8K ZHo ZFZ Total Work H3}

a F Ab A AL ¥
e 358.52+164.64 525.60+178.15
A 340.20%84.60 352.54+99.98
Eara SS df MS F D
g 45782.880 1 45782.880 2.410 14
A7) 40239.420 1 40239.420 2.118 .16
18 A7) 29930.584 1 29930.584 1.575 .22
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3) 554 F EXAFEH AEH 9 Peak Torque W3}

=

S5 8 2ATY 120%secold LEFTH BATY A2 R F2

Peak Torque W3}e] zpolE wlustr] 93 A3= <3k 10, 11>3F 2t}

¥ 10. 120°/sec o543 Q5 X8 o] 21+ Peak Torque W3}t

o

R A A A F
TET 383.74+157.36 546.80x144.15
AT 407.10%£119.68 416.10x£107.08
A SS df MS F p
A= 14402.345 1 14402.345 .808 .38
A7 37005.805 1 37005.805 2.075 .16
15 #A] 7] 29668.105 1 29668.105 1.664 21

<E 10>°4 Hi= wpep o] fEad ALY &F -5 120°sec
S&A X Zx G Al Peak Torque W3] o3t =4 ZAx:= 1
o A7 AEAE wE AR fogh zol 7k YERAE ehskot,

546.80+£144.151Nme = 163.06Nm

Mo
off
M
flo
wW
oo
©
ﬂ
S
H
—
o1
~
wW
(@)}
Z.
8

=2
R

Z7FskSlal,  EATS 407.10+£119.68NmollA]  416.10+ 107.08Nm=
ONm Z7kste] $Eold o ¥e Avee] 7 muE vl
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F 11. 120°sec &4 85 <A+ #F- Peak Torque W3+

a F Ab A AL ¥
=& 172.50+84.65 300.80+98.36
& A 158.24+56.31 172.40£37.99
Eava SS df MS F D
g 25440.558 1 25440.558 4.743 .04
A7) 25369.277 1 25369.277 4.729 .04
18 A7) 26884.354 1 26884.354 3.036 .10

<i 11> HE vpe} o] Fad FATY % HA-F 120%sec
S&4d 9B ZxFHEo F Peak Torque W3lo] gk =4 2
e EAHCRE FoF Aol7t yEtt o, FszgelA= EA

Aoz Hos o7t YELFR & TS 172.50484.65Nmel A
300.80+98.361NmO.2 128.3Nm =718l93, EA|TS 158.24+ 56.31Nm

25
=
Mo

oA 172.40£37.998Nm= 14.16Nm S 7}3}3i .
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a1 g A A A F
& 4401.42+£2441.15 5559.80+£2064.46
AT 4373.4611845.70 4491.50£1163.46
Eara SS df MS F p
15 1502232.485 1 1502232.485 401 .03
Al 7] 2036560.021 1 2036560.021 .44 A7

TI5#A] 7] | 1352884.145 1 1352884.145 .361 .00

<FE 12>°4 HE vpeh Zeo] fEwd FAL &F H-F 120%/sec
TEA 8% 2AFEe A2 Total Work Watol det 54 Axe 157
A7), dEAE B AR frold Apol7t UEhAE ke, &F

T 4401.42£2441.15J014  5559.80£2064.46J= 1158.38] 5 7}3FS]

|

, AT 4373.46+1845.70J0 4 4491.50+1163.46J= 118.04] 3

st SBiolA o e Audel 37w vehin,
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¥ 13. 120°/sec S5 &8 SA+H = Total Work 3}

a1 F AL A AL F

A T 2018.10+1181.76 3146.00£1518.00
AT 1673.40£804.78 1711.26£411.66
A SS df MS F p
I 3958008.392 1 3958008.392 3.504 .08
A7 1698745.472 1 1698745.472 1.504 23

LAl 7] 1485234.002 1 1485234.002 1.315 .26

<3 13>°A Hi upe} o] P ALY &F HA-F 120°/sec
&5 88 2AFEe =2 Total Work #istel] st 54 ZA¥+= 1757
Al71, deAe B SAHeR Fold Zbolrh YEtuA = FRey, &E
T2 2018.10+£1181.76J44] 3146.00£1518.00J= 1127.9] F7}sk3iaL,
FATS 1673.40£804.78° 4 1711.26+£411.66J= 37.86] 5735t

TETlA ¥ 2 =229 S 23E yERlth
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1. FAA ] Wl 15(<.05), A17]1(<.03), ZL&F*A7](<.01) 25 57

2. 30°%sec T&5A &Y ¥ Peak Torqued] W3lo|A Al 15
(<.05), A17]1(<.02), &9 Z25(<.01), A171(<.01) 2Fe] BAA H2d 2
o7} vebtow, Ay = B 2EA7] 3o ol Afol= yEhA|
2 ATE Total WorkollAe] A3 = EF FAHSRE {9l Aol= 1
EfLFA] Skt

3. 120%sec 544 &% ZA78 Peak Torqued Walolr AL =
AXSE Fog o]zt YEhA] ot =ZolA 1F(<.04), A7
(<.04) ko] FAA ok Apojup yebtom, 25 7] 1] -2/ Aol
= YAl Esttt Total Workell Ao A3} = B5F SAAS®E {9
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A3, Aas, AXL(2011). 12573 53 9 Edle]d (Complex Power
Training)©] oz} TZ=w o] 8 3¢ 2 =gloly] e nx&=
ek ALsAT 22(1), 1635—1644.

ZAH2(2012). 1257F0] E7)4 BIEgo|do] ZrtgE BAMSE] 7|2

W (1983). AAFAY Aol @A AuEe] mA= G =S
83]%], 22(1), 143-149.
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weeks of squat, plyometric and squat—plyometric training
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Berger, R. A.(1963). Effect of dynamic and static training on vertical
jumping. Research Quarterly, 34, 419—424.

Brill, P. W., & Couzen, G. S.(2002). The Core Program, 1lst ed, New
York Bantam Books, 1—231.

Faigenbaum, A. D., Westcott, W. L., Loun, T. L., & Long, C.(1999).
The effects of different resistance training protocols on
muscular strength and endurance development in children.
Pediatrics, 104(1): 26—42.

Fatouros, I. G., Taxildaris, K., & Tokmakidis, S. P.(2002). The effect
of strenght training, cardiovascular training ang their combination
on flexibility of inactive older adults. Int J Sports Med, 23(2),
112—-119.

Hakkinen, K, & P. V., Komi(1985). Changes in electrical and
mechanical behavior of leg extensor muscles during heaby
resistance strength training. Scandinavian. J. Sports Sci. 7,
55—64.

Hakkinen, K(1994). Neuromuscular  adaptation  during  strength

_41_

Collection @ chosun



training, aging, detraining and immobilzation. Critical Review In
Physical Rehabilitation Medicine, 6, 161 —198.

Hickson, R. C., Hidaka, K., & Foster, C.(1994). Skeletal muscle fiber
type, resistance training, and strength—related performance.
Medicine and Science in Sports and Exercise, 26(5),
593—-598.

Kaneko, M., T. Fuchimoto, H, Toji, and K. Suei(1983). Training
effect of different loads on the force velocity relationship and
mechanical power output in human muscle. Scand J. Sports
Sci. 5, 50—55.

Kaporvitch, P.v., & Sinning, W.E.(1971). Physiology of muscular
activity. Philadelpia: W.W. Saunders Co, 15, 423—458.

Lachowetz, T., Evon, J., & Pastiglione, J.(1998). The effect of an
upper body strangth program on intercollegiate baseball
throwing velocity. Jonal Strength and Conditioning Reseatch,
12(2), 116—119.

Latey(2001). The Pilates Method: History and Philosophy. Journal of
Bodywork and Movement Therapies, 5(4).

Lyttle, A. D., Wilson, G. J., & Ostrowski, K. J.(1996). Enhancing
performance: Maximal power versus combined weights and
plyometrics training. Journal of Strength and Conditioning
Research, 10(3), 173—179.

Moritani, T., Murso, M., Ishida, K., & Taguchi, S.(1987). Electrophysiological
analysis of the moscle power training. Pesearch Journal of
Physical Education, 1, 23—32.

Moss, B. M., Refsnes, P. E., Abildgaard, A., Nicolaysen, K., &

_42_

Collection @ chosun



Jensen, J.(1997). The effects of maximal effort strength training
with different loads on dynamic strength, cross—sectional area,
load—power and load—velocity relationships. European Journal of
Applied Physiology, 75, 193—199.

O'Bryant, H. S., Byrd, R., & Stone, M. H.(1988). Cycle ergometer
performance and maximum leg and hip strength adaptation to
two different methods of weight training. Journal of Applied
Science Research, 2, 27—30.

Shand, D.(2004). Pilates to pit. The Lancet. Elsevier Science B.V.,
Amsterdam.

Shumway—Cook, A, & Horak, F, B.(1990). Rehabilitation strategies
for patiens with vestilbular deficits. Neurologic Clinics, 8(2),
441—-457.

Wenzeri, R. R., & Pefetto, E. M.(1992). The effect of speed versus
non—speed training in power development. Journal of Applied
Science Research, 6, 82—87.

Young, W. B., & Bilby, G. E.(1993). The effect of noluntary effort to
influence speed of contraction on strength, muscular power,
and hypertrophy development. Journal of Strength and
Conditioning Research, 7, 172—178.

_43_

Collection @ chosun



	I. 서  론 
	1. 연구의 필요성 
	2. 연구의 목적 
	3. 연구가설 
	4. 연구의 제한점 

	II. 이론적 배경 
	1. 복합 트레이닝 
	2. 투 척 

	III. 연구 방법 
	1. 연구 대상 
	2. 측정항목 및 방법 
	3. 실험도구 
	4. 복합 트레이닝 프로그램 
	5. 측정 내용 및 방법 
	6. 자료 처리 및 분석 

	IV. 연구결과 
	1. 유연성 
	2. 등속성 요부 근력 

	V. 논  의 
	1. 유연성 
	2. 등속성 요부 근력 

	VI. 결  론 
	참고문헌 


