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LAN, KUANG-HUI (2007). A Study of Relationship Among

Physical Fitness, Pull Force and Performance Results on

Elementary Schools’ Tug of War Players. Unpublished master

thesis, National Taiwan College of Physical Education,

Taichung.

Abstract

Purpose: The purpose of this research is to explore the
relationship between physical fitness, pulling force and sport
result of primary school tug of war players. Method: primary
school groups that participated in the 2006 Republic of China
National Sports Association Cup Eight Persons Tug Of War
Cup Tournament are targets of research including male
student group, female student group and mixed group through
statistical analysis methods including t-test, variant analysis
and regression analysis etc. Result:main discoveries:
regarding the four items of physical fitness including sitting
pose front bent, standing long jump, one minute knee bent sit
up and 800 meters running etc., of the primary school eight
persons system tug of war team players, most of them are
outstanding students amongst primary school students of the
same age. There 1is significant positive effect on the
individual pulling force by the three items of physical fitness
including physical quality index, standing long jump and one
minute knee bent sit up. In addition, the pulling force of the
group is affected significantly by the average pulling force of
the players. Between the tug of war winning team and
participating team, there 1is significant variance on the

maximum pulling weight of the team, average standing long

I



jump result of players and average continuous pulling force
time of players. On the average, the winning team is more
outstanding on these items compared with the participating
team. Conclusion: 1.The average pulling weight of female
student is larger and the continuous pulling time of male
student is slightly longer. 2. The maximum pulling weight of
the group is less than the result of the individual maximum
pulling weight x 8 (persons). 3. Physical fitness has
significant effect on individual pulling force. 4. The team
pulling force is significantly affected by the average pulling
force of players. 5. For the effect on the function of tug of
war contest ranking, the maximum pulling weight of the team
is the largest and based on sequence it is average standing
long jump of player, average one minute sit up of player,
average sitting pose front bent of player and finally it is the
team continuing pulling force time. Suggestion: During
selection of talent by the primary school tug of war coach, the
standing long jump result can be deemed as the important
selection basis. In addition, during the formulation of the
training plan, the continuing pulling force time of the
individual player and the maximum pulling weight should be
enhanced and this is easy to achieve maximum result with

little effort and will win at the contest.

Key word: tug of war, physical fitness, pulling force, sport
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Drukker (1979)% & - @ ¥ 0 ¥ - M
b
& 48 ¥ = ¥ (location) ™ % #»v 4 = B 7
HHE L BTG B B HE
FHEy L EE DL RF]F -
- B % 4 FEE N R
(1995) ™ ~ = § M2 % % & 4 % %
SR AR I S N AL E
Er M A A S BRER S hE B B
WL HF w2 F Ao A F RS
BAfrAI A S S K ah 3 iFrE
BAr#riv L = Feh 3 iv% g %7
I HEEEE (p<.05) o
V| "L‘)'é.'\ liéi/a’%"ﬁ‘?\ s J'l‘:‘h_:
F 4 2 Rt FEe BiE FEks A
LIRS A S . R
2 A O+ F e &%)
EAES e TFE) 2 Ak F R
28N FLE R AME L ELEKER
o A 1562?/31@%’%@4—’\/}@&?_
UEE R E S I
EEE S L =B B E A L Y A WS
e A #FERERS PFR

31



F_*

Tt

-

&

s
L1

|l

},é\;‘

A% s
£ A
B

2
,T.Jt.
2

f

3

=
=

b

wht

#

* 3

e

PR E R R DR )
A% R 4

i

5

fih &

wE

Y
”

e
ek

P

Mz

F_L

o]
=

e ame
TS

PR

i

A

* B

s
\:‘\\ ~

g5 v
= A A

A

7

(2001)

& ® (load cell)ip] & + 4

I

#n -

T

=1

e 2P X AT o2

3l

A5

'
=

ETN

¢

NN

e
N

2

W

Eal

\\\?{y

A%
i

2

o

'

=
=L

s

S+

%
S

i
W

BE W a4
T T S

-
# W

B %

=
LR

32

v & H

S %
T

—

=

.u‘ _ﬁ?\t

19

XL oEE ch i

-

e

Y
T

\

®
e

hpaa)

(s

By W

™

b

e

&
£ R

L &

H*

R

=
LR

PO Bl IR

gl

£

21 & &

%LL Ki?f:f;,ﬂ'/ %g E”
bR A A

moZE T

—\

oo
Ao

1

e

£

K .57 B X3

f e 42

b

4
=

&

'

K3

oy

(%

B
s
-
=

%
g

RS

*=

F_&

‘g;

IS
<

5

[N 1T
PE g



AR A o Pl F oo v R YT o M

= % A RoAp I3 B F] B o dp 3 O0F R 05

33



A5

%‘éﬁi%ﬁ—wﬁﬂ?{iﬁ’f#;%:
2

£ 2%

o oEL  Kow &% R AE BT O BHKIEL R E RS

TR AT oA 4T e

=
|
X
N
o+

%

AR EHEHA L RPESHE R R HEE Y

LW mBEFE R AP AP E A3 A

B A P 4

Botopdoi S\‘/\

B R @R
® g N

> g 4oy [N E®
% 4

v FEI B LI 2=

34



¥ 2 & P H%

AR R e EAR 95 E >R LEHRPHEEF
R EE S XBFH R T LAt e g e 24

s 33 9 8E £ 964 0 A E £ 964 5 £ 192 4 (Ff#H %

AL - 3

» = & *@*?‘E'JF%F!!!E-,@E%

A AT F chm R PER S 96 & 01 ¢ 01 p A2 : 96 & 02
OIBFE'P’f_;,ﬁféﬁ"?ﬂﬁxfigﬁ,ﬂiﬁé%aﬂ\‘?‘gﬁjz,_}’gf:,%glﬁ;g
frdt @ 4 2 Rk 0 Rk B X FERRLYRE R A

Bl FPXEERAEYRZ B E F o BT P T RITF RPH
BooLF P F e R R

BA A

v & % R ARE

%Piﬁﬁﬁﬁﬁ#ﬁﬁﬁiﬁﬁw%@F»M%%&
ogde 95 F 2 AL I RPHEFLR) SFHFILGLH
Bl S o AL 2 B ohe B 3-2 4T o

35



A\ 4
BEEF L
A 4
L A
y
Rl S LY

N\

B 5

B A F %

B FR oA

y
L2 S &
B 3-2 % 5% % it A2 B

36



I8 R&KAD 23
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% %3t #t % (SPSS Inc., 2002)i& 7 A4 17 - B ¥ -k ® 7 %
a=.05 %@ * G F AL A5 > 4o T
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FF oA T R AL kR AHEZE LT RS
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% XRPPHRLZ x5 ~ T3 8L
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g 4 EA B A1 Bk FAK TEER SR O
R e P AT s B -3 4 B4 A Wi
SE
3RS 3RS R | 3RS 3RS IR RS 3RS
L3
¥ 154.00 150.94 15523 150.83 151.88 152.50 150.88 151.00
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e
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C(P I HRT R ERES) LR HRELS FE
$84de st 4l B EEHRILEELHEF WL ALY EF
R R Rk 41 T 0 B ETOLAE BRFPEFRY
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At s (% 4-2) 2 BT BLEFBRFPERFES LR
L b3 s ME LR R FE(P>05) -
S P RFEFRGg R AES

AT o AR BRI IHRPEIREN RS BEER D E
2 MG R B E NG MR RS R L E W
wOE s 2 R R o - A s Ay R R A k. 800 & R p A%
FoR BTN R PEEY 45 2 RT Y FAREEMHTGE
B R ) 4-6 # 5  (F T 2005) ¢ 2 BlERFHGF
AP ZEFRFRMER SF A 439 F o
2043 X FF MR 2 R4

7 2 * 4
i M SD M SD
L FE K
( AN A
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>t @A)

o (2 ')
SR AT SR
Ae & (&)
¢ % R B g (%)

MR A 2 M o M A R (2004) i F R R
Wt Ay o AN 2T R > T s 2 kTR
Rl14 5103341 4 S Mg R ESFET O F A
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X ey (%)
TR kR M &4 (2004)

Beh LR RHME N RE A (2004) 25 H
b6 EBF D TR 0 AP R R E L
B2 2 ALY G PEREN BbaE e
o4 E R iR L PR LY 2R & (2004) 2
LR 6 & s F A gt s R X FEF 800 2t g A T
BR300 f o R R AR 2T
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RGN A 33:;'3;;%@?]83& ~ 84 B 4 R

2B 948 g T A RHEEM T ER B 4-6
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BFELS BB P TR, 5 E R K R
e R AR FE PR RS R
£ s R % dr d 4-508 12 & B > RR i oa F Bt R( 2
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X #c 10 63 13 10
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B o948 & RT Y F 3 WA T ER: R | 4-6 & 5
(R ¥ >2005) 7 124/ W &2 %8 20EaxpER*
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R E o~ - A AR BB MR F 4s ik« 80 4 7
WA R
@ 809 T 2 fr b A i : Bl fo- A B A B PR oA ok
BoAGE ) A g £ R bk o A 4 F M E § e 800 2
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A
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0
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%
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4
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)
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% SRE Mg T HEEAE
Bl 2% s ) , " i 2 4 & M ¥
Eﬁ‘ v gg vox
;[E E] \;_,;J £ = £
B 16 19 27 10 24
L 3
W 16.70%  19.80% 28.10% 10.40% 25.00%
R
; . 20 15 25 13 23
20.80%  15.60% 26.00% 13.50% 24.00%
. 6 18 26 19 27
L3 6.30% 18.80% 27.10% 19.80% 28.10%
B i B 6 13 31 11 35
6.30% 13.50% 32.30% 11.50% 36.50%
N . 4 9 30 15 38
I 4.20% 9.40% 31.30% 15.60% 39.60%
o B . 6 16 12 10 52
4o 6.30% 16.70% 12.50% 10.40% 54.20%
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21 51 10 10

4.20% 21.90% 53.10% 10.40% 10.40%

21 34 17 17

7.30% 21.90% 35.40% 17.70% 17.70%

~
4
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zﬁa
L !
r ~ ] 3B
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R EE Y
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R ARRLF®G DAL R R
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AEEF AT 0 0 H P 3 % R A 37 (ANOVA) S % 40 £

12

4.7~ % 4-8- 2 4-94 u w0 B F 3 % B A EET 4w

2 e s R EeEL TR RELEPEEFE(P>05)-

1 g4 o CAEF R A2 ¥ B A PR A
3 B SS df MS F P
o 36.50 7 5.21 0.43 0.88
B 673.97 56 12.04
g i 710.46 63
% RSB EE SRR R R
BB kR SS df MS F P
o 33.03 7 4.72 0.56 0.79
B 474.21 56 8.47
2 ¢ 507.25 63
S RS e T R B %R AR
% B %R SS df MS F P
KEN 20.07 7 2.87 0.64 0.72
KRN 251.27 56 4.49
ey 271.33 63

ok g

AL @Y 29 4 e b4 ez R E e LR L

~ i

A Bl RO 0 Y H T3 % R A 4 (ANOVA) B % 4 2
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4-10 ~ % 4-11~ % 4-124 w % 57 o H F1 3 % % #c A 7 & % 9
4 e E 2 T AL R ENFMLMP>05; a8 L4 e R E
PE L2 TP AT RHRCFLREEL G EFE
1 74w EMY 2 %R SRR L
%2 %R SS df MS F P
e 425.44 7 60.78 1.22 0.31
B 2785.06 56 49.73
o 3210.50 63
% SRR N N B TEE N G QUARE L - S
22 %R SS df MS F
R 2437.42 7 348.20 4.80%
o 4064.31 56 72.58
o i 6501.73 63
*pP<.05
% L R E R R P 2 % B AR A
22 %R SS df MS F
R 752.40 7 107.49 2.18%
o 2795.34 56 49.92
o i 3547.75 63
*p<.05
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Awlie A A > Y H T3 % B dA 47 (ANOVA) R & 4e
4-13~ 4 4-14~ 4 4-15 A~ u] # 7 o B 5|13 % B @ A 47 2 % 9

4Ae A4 R EEELEITPRLEEG REFE
% § 4 BT TRk %R AR L
2 2 Xk SS df MS F
KN e 4408.00 7 629.71 2.20%
I N 16051.00 56 286.63
R 20459.00 63
*pP<.05
4. A SN AR A L S N PO G g3
% B kR SS df MS F
o R 11619.75 7 1659.96 5.20%
f2 g 17875.25 56 319.20
=3 i 29495.00 63
*p<.05
% HOE BRI LR %R AR L
%32 KR SS df MS F
b B 10755.36 7 1536.48 3.63%
I N 23680.38 56 422.86
R 34435.73 63
*p<.05
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T~ - A4 B R R A2 &
$E LA EY 294 s L4 B2 R L e A8 FRE S

AulieE oAb oo @ v B T3 % B d A 45 (ANOVA) S % 4e 4

\

416~ 2 4-17~ £ 4-184 u] # 7 o B 513 % 8 #c A 45 2 % §

2 A4 v R g BE S - L s R R R Ak RSy K
%:’ lri o

2 04-16 F 4 2L - A & AR R AL g R s T £

2 B KR SS df MS F
o 867.73 7 123.96 2.67*
B op 2601.38 56 46.45
=3 i 3469.11 63

*p<.05

Fo4-17 % 4 o pF T o— A 4 R B PR A kR Bk A 44

2 32 Xk SS df MS F
o 28584.25 7 4083.46 83.29%
I 2745.50 56 49.03
5 RY 31329.75 63

*p<.05

ZO04-18 8 & M pF T - A 4 R B PR A= R Bk A 4 A

% 2 kR SS df MS F
R 7989.44 7 1141.35 20.84*
B 3067.00 56 54.77
g i 11056.44 63

*p<.05
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~ 8002 = g& 4_

g X R 274 e A4 e 2 R E e 28 fE S

by

Aoulie F oA o o HE 513 % B #k A 47 (ANOVA) B % 40 £
4-19~ 2 4-20~ 4 4-214 ] #7 o § % 3 % P # A 47 & % 9

4 A4 R L e E 28002 % A > LR EFE R

\

404-19 9 2 B L 800 2 T ga ~ A2 % B H A FEE

% 2 % R SS df MS F
w 7129.19 7 1018.46 2.20%
w P 28578.25 56 510.33
o 35707.44 63

* p<.05

20420 % 4 L 800 & % B~ A2 % B A ML A

% R KR SS df MS F
w R 29757.25 7 4251.04  6.07*
wp 39250.50 56 700.90
R 69007.75 63

*P<.05

£ 0421 R & w0 800 2 % g o~ A2 % B dA Wi E A

% 3 kR SS df MS F
w B 41123.48 7 5874.78 4.39%
w P 74863.88 56 1336.86
o 115987.36 63

*p<.05
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PR S F s (I F T HRF 2005
% 5% g 0 2004 ) A 4-23 Foov 0 M u 2 Lo R 4 B o
SN AT S LR SR & Ry B MR 4= &~ 800 2 ¢ g4
A% SAME R dpHE RS 6 R EERF KP4 ELDED
>

&

~

At s 2 v R Ak R %E F=7.521>P<0.001>
A OR*=0.418 & & H A 4 38 41.8%h % B F > &P #

Al sl or 20 B R E AR S R E & e Tﬁﬁ;‘é\$?,3$%%fiij’

WP Ehir: L3 He kP2 P HFLE v
fFhEks L B AP AP M E kRN (PHE
Edp k@) o2k @A ks 2 LR RGP E L S
FHG) PMF R AL o B4 B R R A 2
R I A A S AR i A L A L A
Bl LR R Ay BhE < (0.361) 0 2P H B A A 24 EE
S E S LM TR E Y h R o
2 4-23 B A B < P4 E R 2w F LA
¥ i & v F
% ¥ P
% #ic % #c
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