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The effect of healthy,sport fitness and the index
of physiology and biochemistry for elementary
school's handball players after 12 weeks physical
training.
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The effects on health fitness, sport fitness and
biological indicators of a twelve-weeks fitness
training for elementary handball players
Abstract

The purpose of this research is to explore the
relationship between a handball player’s health fitness, sport
fitness and other biological indicators. With the use of an
elementary school’s handball player team as a test subject,
this research applies the principles of health and fitness into
physical education courses and observes the influence on
health fitness, sport fitness and other biological indicators in
order to determine the importance of promoting health fitness
levels to maintain well being. In this research, the elementary
school’s handball players are divided into two groups, one
experimental and one control group. The control group is to
maintain its current handball training courses while the
experimental group is to have the twelve-weeks fitness
training added to its handball training courses. After twelve
weeks, measurements of the health fitness, sport fitness and
other biological indicators are taken and processes with a
one-way ANCOVA, which considers the difference in
performance before and after the test. In addition, arepetition
of t-test considers whether the two groups achieved a
significant difference. Research has shown that in the
experimental group where the additional training is
incorporated into its curriculum, health fitness has increased
significantly. However, after this increase, sport fitness does
not have any short term changes. In terms of other biological
indicators, all health related indicators show positive
improvements.

Key words: health fitness, sport fitness, handball.
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T EREME N B 7 (- ) W a 4 (cardio respiratory
Endurance) ; ( = ) #+ 4 ( muscular strength); ( = ) v 4
( muscular endurance) ; (= ) 4 # B ( flexibility):; ( 7 )
£ %4 » & ( body composition) % 7 1 - & % W #@ # %5 g ¢
( American College of Sports Medicine, ACSM, 1992)~ # @

#

BR G R ED g p LS T e fE - E s 4 (o
woat 4 )y R e (ed 4 )y S Z e ¥ (3 AR 2E
2= & (BMI)> ACSM ( 2000) 2= % & p & 3 2 & i Bl % >
Jo# de o a4~ bR E S s vd w4 2 4 R B

his
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Fop oo Woat 4 pl% v o 1600 & ¢ g A0 & 4R s % B % &
A B e Sl A g B B R R 4y dicdp i e
groemt 4 P F 3B e b~ W RR R L~ By B R A R koM
e P R P AR A o P MR CBEFF ST A FE Y
w603 29 R EM SRR o F LA RN R%EA
PR S%AED AEGEE o E (TR )L
$COAHR ) - A8 HH P RA L (a4 ) 1600 2 ¢
BoA (e A ) A AR K TN G B iR g
L T T SR B N i T £ A B

(- ) ¥4 &4 (Body composition):

N
=

% A W

R I N R I B G N I
1993) LM F R Gt B H A fIe EmA AE o & 50

BMI ( body mass index) & #®= % o
(=) 3 #x B (Flexibility):

ABM ST O A F B P R ‘2%’?’#&%??-3‘1%%9::—’%”’* > T
R EME AR RBELI AL R FF G OICE T
oy ¥ B e M S s R # B (Baumgartner& Jackson,
1995). - & @ 3 > 4%%%?&2%*?@@%@@&# feom 3T A
EEI T S

£ oo B EOHESFEEFRT R NS RT 7
g 4 (Corbin- 1991) % 8 h & M & & & § F A
9

B G 3

AF o AR P AR AT e MR EER
PR FERMERE L FRG T e MRS
LB RN BEP > SHE T AT s TR P kT

RN /N S

) ¢ i & ( Muscular fitness)

7\
T

um};ﬁﬁ;;x?ﬁmg\gamJ;am.ﬁ%ﬁ;ﬁg o U 4
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%‘&W'R

~ &

strength) Aodg e po e AEERFRN o R Y T
13k 4 (H ¥ > 1997); & »vat 4 ( endurance)
AR RS P RS TS R
= # ( ACSM, 2000) - 3§ 5 »> 4 & vem 4 02 % A

w4 a4 AR EERE R Fa 7

foh WA

W
%

¥ o m % (Corbin> 1991); & & 3 ™ - & 45 By

’gmiagm,ﬁﬁ-%o

h
e
0
#
1

z ) « % 3§ it ( Cardiovascular endurance)

PR EOR AR PR L RF R R

el F F A & BRIt A B 2 4 ]k ok 5§
?‘“B#ﬁgéﬁ”’k—’g"?gﬁ'g’\"\*8#1&5;@’5’\#]“

itd

F
A
&

FHE AN BB RER R AR T
S - BL PR hif ki 4 (Sharkey,1990) o F B o

S B R I AR REIE T SR S

e Lov 2 F oA B F (ACSM, 2000); # &
)r{‘&aii\’I-,’«‘:'—,,uB#;* 4 o

BB G R E P AR AR - A
o oR L ¥V ORE Y EHRERA T EETREEN
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BE ke H i FE e AR HEH N
LfhA 4 (AW 1997 ) @ % 3 %( 1986)
RS AL A R S S

PR SR 2L - S W |
WoR o0 b e iE
# it ( fundamental skill):» & 4 & v & - 35 & K~ & ¥ | d #7
oA A B F] 3 (basic factors) & A & & & i 4 ( basic

abilities) #r &= = » @ L & & v 4 o A kg 4 72 b T o

fen

4+ ( strength ) ~ gz % 4 ( power ) -~ %« @ 4 ( muscular

endurance) -~ « % @ 4 ( cardiovascular endurance) > & % @f
4 ( anaerobic capacity ) ~ 4 #it B ( flexibility ) -~ &t £_+
( agility ) ~ # B ( speed ) -~ T # ( balance ) 4r % #

( coordination) % > x ¥ 2 2 J 355\ chi& & B p o T * b

U E R A A o PTG ARE RR 0 A @ A 2 fd T8
CHAA LR ca REER LS AP PF RN AT B P

2D ka4 RS LEREF A R RENE ST HE
I/ TR - T R

EoROM G RN R BN R ERERFH
(ACSM) th % & 5 @ & # % & & &
LB R A 0 2 & & (2004): 5 i B AE i i L 0 M T R
FEH GG g E it LM RN EEF SRR L
# » 1997 ; ACSM, 1991) # » & #

(
e EEHE AR EHE LN EFRG N T A
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Yk B GREERRZLZNY T FEFETEXRT K
Ao oA P BT R E R & BEE 4 o kD F (1996)4

iﬁiﬁiﬁiﬁﬁ‘z‘fé’ FAREE -RBRABE 2R T HEFFRFER
g R 4 % ok F £ AR B W i - Corbin and Lindsey
(1994) #- & & Wi v A 5 T~ 2R~ F B FEF -~ HE
pe g 2@ & ¥ 2 % p ; Maud and Foster ( 1995) §F 5 * # i8
it e BFRBERFRE T R ATHE S RAE
Morrow, Jackson, Disch, and Mood ( 1995) 4 47 * %8 & # 4
Rte 2 BEIFF e s v B ~FE g E 4 - F R

T fgrr v g 3F # v F ( kinesthetic perception) % = 1 o v &

>

o

5}

A 0(1998) » THE & 4, - F H 48 0 A HE B S
hd o A AR A JERRG AT o F s E
BFAR TS R AN R rE g
PR F AN M AP E A - R e E R
FE S EEEFLL AP DR AEE BB RS TR
PR BERER omE i 2 RAEARFLATREAP L
-&r’Tgﬁ;ﬂ97o
-~ R PDE A PR E - 3 B e R
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LR EMFEP B DERELERNER G
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Pz & 2B ERMA
(=) % # v pF

SO T B R A 4 B B o S ik o g“if%h‘}‘éiﬁﬂ%
i g 0 XV R R F R IER R EYRE F R X
ESRALI IS SEE R -CO QIR T T - N T N -
R > R op 2 EE S w F o FREL P FEFER
A F A B E TR MR E By o TR Y R
Lo F A MER LTy R ik 7
EoJi & Bk m o gt dh B i B R R B R TR 3R 0
o B2 R Rk ® oo F B R R PR T
Foo o X o8B B & ow B o2 o %t R i R4 (Karvonen
1988 ) - @ H %k #m § F H H L I E L AR FE oo @
gEF O F RGN R RS8R s S
Fhop RFE DAL mE TN F R ER L s
ARk e AERXEEVRE B SFER DR
R T O M 3 R A 70 0 F o pr RS g TR
SO BRE B TR e B R A EIRSfFE R KE
( Wilmore > 1994 ) - % & X @ 4 ' B & » =% 3 f h &
FRC D BERRE R AP DS F T AR P
BRI B 4 o r o gd At PR WIS A R
FECH FHTEZ PR ER R TR &
Bt fs o e P ol s BB OAR A f X R D S i
oy o He F om B F H o8 4 > Merrill (1993)4#F 3 *
HECDOREEREDE S BEFREBER L
F 4R B £ - Mclnnes(1995)1 8 = ® W B 7 & #
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LR B F A FRE o F R F T E P F
169+9=t /4~ (89+x2% 5 ~ w g+ 5 ) o F] 2 X A (1994):F * L
IR o B OK 43 # %% B 5 Francis & Brasher(1992) 12

PT B E 28R ] X FHFRI RS D B F

o X 01 iE B (254 1 204 kA o BB B R o o B AT R
“+
@&

VO2max it 4p B ¢ # - % & 22 /& e4p B 0770 &2 2640
= /A hdp M2 0.81(P<0.01) » & = K <~ Bt BT & & iF 3
Bl A VO2max e ik Jx o
(=) = 7y 9

R LY FREE NG PR e E RS
2 - (# B Rk »2003) F ¥ E A5+ A M E & FF DR
Eogrd op o BB ABZE LR Ha (T & %0 1998) T ¢ o
B 2 2% 27 & L ap F o

BT HREE R EHAMAE L BT FREE S LAY

o

B Ao %o R Y R F ROk

7 ( Powers & Howley,2001) - "2 H ft ~ ¥ & 5 § % & "5 &

% A (HDL-C)% i % & % 34 *& B/ (LDL-C)% # 3 > 3
kG R A (HDL-C) ™ @ 4 T % R AR o # A

i
Bof R PR CE iR TR BYOVE BTN SR AE o ME OMOB R F BN
A

2o g b MR R g kv '8 F @ (LDL-C) 4 i 5l
ok FREAREF AR A R A R
Fhow MWy 2 B2 ZEY MRS S R E R
MR AR o X i B s A ML E B oeh i ok k2 B 4§ OF M
B B EF L R Y & B ¥ kA (ACSM,2002) o 4 8t
(2002) 40 # B | & # & 9w B 3 2 7 L B L - iF 3T
o E B R A

> # 4peh (TC> TG~ HDL-C) % > 2 % 5 ¥ £ & - m &

R ind

S ofo %y A S LDL-C R
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(2001) "R/ B3 i ¢» > 87~ FEEME N BB R
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w )
Tl
-
S
e
[

4

T E AR S R E LRSS

oo FER A LS RERMBE Y W s KRR EFE

e 2oz o o E RGP ETEAER (HF B 2002) mH
B (1994) # % 43 6k 2 d & F> FREMEREFR
B B Mo R Y R EERE =YW g TR % 3

(w,

mREEM TGP N
#ORF WL TR 7.2% @ TG4 = * T % 4.9% - LDL-C

# 4 482 % o Kuller & £ (2001) #

oy

A

"% 9.2%°t+_7*rifé£ﬂ;;’c‘4a‘ﬁﬂz’Wﬂi’ﬁizﬁﬁiﬁfﬂfﬁ%ﬁ
T & E 3 3 nEH PR T LK 4 HDL-C eh @ > & % K TC
@ - TG @& %2 LDL-C @& ( Gutin, Cucuzzo, Islam, Smith, &
Stachura, 1998; Haddock, Hopp, Mason, Blix, & Bliar,
1998) % F A T W 0 3 F EH EFE M TC- TG e &
(Tolfrey, Campbell, & Batterham,1998 ; Hardman, &
Hudson,1994 ; Rimmer & Looney,1997 ) -

LA - 3 LR G E R FOME RS
Rt i 2 A AR R WY LR A
e S HEE [ EP AEPE R HE R AL LG LD

B,
- S

N\
In
N~

ZEY R (TG)

g fe TG LA BN ha BB E AR S N s oo r F &k

v
)

oo s R REE o B o PR E s F o T ARy
F 98% a BB F 5 = peH e oy (BR A > 1997) A M8 i R
PR W g B T E LR YW 7 RS

<k

R LS B il A AR kAR R

o A G R N g L E A (7 4% 0 19008) -
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Bfe 2 B2 £ @ g > T B (86~ B) > 4 (5

T )E B o 4 AP HaE goDal Monte(1983)% R

F

ik

B4 %o B kR d ATP-PC i &t # 9 80% -~ 1
10% » 2 e X L kv F PR YL - B FY
LN IR S r;::r:eﬁg%af’r*rs/%g ATP -PC & % >

kB F LR PR E o TR & (1985) K £ 3k F
&
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* p<0.05
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% 4-2-2 F & B 1@: I R - R
LI s R -
Rl % 75 B o w 3 t i
T o (LT ek (| HEL
% = 15 12.95 1.19 11.83 1.04 2.75**
T E_IE
R e 16 13.04 0.76 12.86 0.96 0.61
% = 15 27.3 1.35 29.23 2.63 -2.53*
I B EA
' R e 16 26.86 2.63 27.81 2.38 -1.07
P e 15 19.47 1.60 18.04 1.70 2.37%
F R PBER
R e 16 19.41 3.72 19.30 2.16 0.10
. P e 15 10.54 0.58 9.97 0.59 2.69 *
R e 16 10.88 0.71 10.90 0.69 -0.11
A 15 52.89 3.38 55.59 2.33 -2.55*
T @"_{—.H_
R e 16 52.55 2.26 54.1 2.05 -2.03
# % & | 15 39.87 4.02 42.57 3.08 |-2.07*
ROE A
R e 16 39.19 4.26 40.22 3.70 -.73
*p<0.05 **p<0.01
A o~ FHHE L EBALEALSHN
SR E IS R EM A RE O AE R NG
DA T T U SR S S o PRI N T L - - S
( Analysis of covariance, ANCOVA) ¥ = 9 % % & ﬁ &g
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0.01- % B F# =@ 5 002~ % + F# w5 1.62- T §
M F¥ 2 ® 5% 0.000 &2 & » ch 2t B M X Aot
2B FLE O FAERFHENER e BN FRE RGO
B 7w RELEDFEFFEFLLG - RKE > 3 T
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LD SHE BRT S RNE Sl ' GUANE SO - B

2 4-2-3F B M i B R FER A
Bl BB OP | ATHEE | BAE O F BERFRF 2 R CRY

F

d % 4-2-4 FEHME N LG o $EANKNFEL LT
FR o BTEMG R LR ek AR R RELRFE
HFxIF 8 458 2 " sgE o Fk 8 52 009 1258 1B
T FH# 2§ 52 205 F R P F# =8 5 3.99 3% B 0 F
% =8 5 2.25-R# 4 v F#% =8 5 0.84- T i F ke =
£ 5 350 g @ P 2zRPFRHEFERSF AL R D
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2 4-2-4 F & M ok Rl A TR L

Bl % B P | % R #Kk X R SS df MS F
% 21.34 | 1 | 21.34 6.73*
w 12.64 | 1 | 12.64 3.99
AR ,
® p i i | 88.78 |28 3.17
> 122.77 | 30
% 3l 11.70 | 1 | 11.70 | 200.47**
w 0.13 | 1| 0.13 2.25
I el
T A 1.63 |28| 0.06
>a 13.47 |30
% il 318.79 | 1 |318.79 |364.85%**
w 0.73 | 1| 0.73 .84
FoOR R
® )% | 24.47 |28 0.87
>a 343.98 | 30
% ) 20.39 | 1 | 20.39 4.74%
- w 15.07 | 1 | 15.07 3.50
- e A2 % |120.55 |28 | 4.31
> W 156.01 | 30
% 3l 21.34 | 1 | 21.34 6.73*
, w 12.64 | 1 | 12.64 3.99
O
e o % | 88.78 |28 3.17
T 122.77 | 30
% 3l 11.70 | 1 | 11.70 | 200.47**
w 0.13 | 1| 0.13 2.25
S ,
® N A 1.63 |28| 0.06
>a 13.47 |30

*p<005 **p<0.01 ***p<0.001
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ROEOL R % % SRR A 3R P R ¥ 2 kA

F 7

R R SRR GEECIREE NV S
L0 4 g ok B Hcdk o R B%om2 T s u 5 HDL-C: 86.49
mg/dl ~ LDL-C : 41.77 mg/dl ~ =% # < g F EEN 4

4 %@ %5 1 61.07 mg/dl ~ R ¢ 6.86 mg/dl 5 ¥ p w2z T oL

W % HDL-C: 85.51 mg/dl ~ LDL-C: 42.96 mg/dl ~ % # < pt
b x - = & H @ 6213 mg/dl s Rt 6.06 mg/dl -
Bkt B LAtk AR AT 2 @ 4~ w 2 ‘HDL-C: .22~
LDL-C: -.48 ~ & # « pr & © 1,12 = ft 4 # % © -2.00 J
Ao R A E R EFLE BT R EEHRE LA
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36.69 mg/dl~ % # < B ¥ :61.00 =x -~ = f£ {4 ¥ *; : 56.6 mg/dl-

2 2 5 A7 ¢

2
- B R S
HDL-C : 86.49 mg/dl ~ LDL-C: 41.77 mg/dl ~
© 61.07 mg/dl ~ fk B& -

mg/dl; % @] éh T ¥ » & w 5 HDL-C: 95.41 mg/dl~ LDL-C :

D B7.47 & ~ = p Y b 7
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B B IE P oo Aofr T e R i
9 % e 86.49 13.02
HDL-C 22
¥R e 85.51 | 11.31
4% 41.77 6.91
LDL-C .48
¥R e 42.96 7.01
4 % e 67.47 6.13
oo B 1.12
¥R e 64.88 6.73
% e 61.07 6.68
Z B H WA -2.00
¥R e 67.13 9.73
F ok E 6.86 .93
Fe & 1.94
¥R e 6.06 1.34
* p<0.05
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R E &
HDL-C : 85.51 mg/dl ~ LDL-C : 42

voovb
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R A B

4

NI R R T Sz FEH W P
PR F LR B R ORE AR
BE A~ 2 BB FREF DR
LR gtk R T B A oH S
.96 mg/dl ~ = # v pr F
© 67.13 mg/dl ~ s p& : 6.06 mg/dl;

Bl e T o #c s A W L HDL-C: 85.86 mg/dl ~ LDL-C: 47.72
mg/dl ~ % # < B¢ %X @ 63.69 5% ~ = f H @ "3 @ 66.44 mg/dl -
fu Bt 1 6.53mg/dl- @ £ B A 452 ti@E A W 5 HDL-C:-0.10-
LDL-C: -1.91~ % # «w g+ % ¢ 0.57 = fe 4 @ %5 © 0.26 A
fe 0 -1.05> ¥ ¥ A F Pl h i FORE S BT HRES R
LR R R A FERBR S TR REFDAR
% 4-3-2 M 2 2w R LR A
# % T P o ou | 4 # i @ t
Tk | B L | T HEE | REL
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% oo g F
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=EARRE e s | 16 67.13 9.73 66.44 3.95 0.26
o P % e 15 6.86 0.93 5.39 1.09 |3.99***
#Ee | 16 6.06 1.34 6.53 1.13 -1.05
*p<005 **p<00l ***p<0.001

59



A v A M2 EHERRALELSN

fE R 8 g R BE MR DR kM
R L BH AP s %A (Analysis
of covariance, ANCOVA) # T F % & H L8 R {8 2 ¢ 2

\\a

ﬂ#ﬁ%&‘%«&#%%ﬁiﬁﬂ%fﬁ"'fﬁﬂi#‘lﬁ—q} DR AR LD

BERM LRk » LG BREIREELE PR o
A % 4-3-3 ¥ & X f‘%ﬁzbﬁﬁr&gp\i&ﬁﬁfﬁ& O
AR M2 Bt e e 2 Fi LE > EAE G £
w & E s 0.77- Fagg 2 5 0.00~ % # < g+ F ch F

26.70~ = f 4 b fig o FH %@ 5 2.87 JRph F
244> Faoe PR FEP I AL RGN

FOF T oM
(i
[k
-

o
&
Y

ForF oo ML ZHEAED HEPN R FR R RF
o A TP X Rk R ERFEL LG - R3]
L F LR A RRFERELST LIRSS wV A2

BRE R EA R

|\

% 4-3-34p M 2 i iE e p o fF Gk TR T L
Rl & 3 P |HDL-C |[LDL-C | % # w~ g 5 | = B H W fg | fk &
F 0.77 0.00 26.70 2.87 2.44

d & 4-3-44p M 2 Rk REASMHEL LYV HF RS

At I8P e B ok % P

7/

q-
FRE LW PL L Fa

|
i3
=%

v

T
W i ¢ HDL-C e F# = & 5 24.74 -~ LDL-C = F #

ES

]
&

e
T
£

502137 % #Fop F e Fe 8 5 26.7 = &4 @ fg

Hﬁ

F# & 5 29.0 ~ fREeF® LE 5 17.32> ¥ ¢ 2 12 4
Py yrps vdrnst oy kR o8

5

i

mnm

“
Sy

(\x,

60



£
B

P

AN

61



i04-3-4 4P M A g R E R KA R L

B % IE P ¥ 3 &
o 2314.54 |1 |2314.54 [232.31***
K 246.53 |1 |246.53 |24.74%**
w N £ (278.97 |28 /9.96
> 2840.03 | 30
) 1263.85 |1 |1263.85|62.19***
R 434.36 |1 |434.36 |[21.37***
w p % % |569.08 |28 |20.32
> 2267.29 | 30
R 616.56 |1 |616.56 |[166.20***
B oo g 4 R 99.06 1 |99.06 26.70***
= M 3 £ |103.87 |28 |3.71
> H 819.48 |30
W P 312.39 |1 |312.39 |[17.76***
K 511.82 |1 |511.82 |[29.09***
N S IRL AN
w N % £ |492.57 |28 |17.59
> 1316.77 |30
W P 23.88 1 |23.88 90.02***
K 4.59 1 |4.59 17.32%**
(3 ,
N £ |7.43 28 |0.27
> 35.90 30
*p<005 **p<001 ***p<0.001
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