
.I
U'I1'11 3

-....... .. ..
11lfl1lllllfll'1~11

l.l Ifl~tl~i~J1)l\ltl)llhlJll'llln1ntl;lJ

1.2 lllWfllVUI1n1UUUtlfll1qfln1lJ1'tlUtltll1n1Mn:atillfl ii~ 1/100' '1ll1;;

... ......... " .. ,. )1.3 lfl'tl~lJtl1f1tlflntlmflll)l1 V(Qumton 4500

..0\ .. ~.. ..0\ , •.l~ ~,
1.4 lfl1tl~lJtlUll'l1tlflnll nnl111 ~ (Quinton 4500)

.. ...... ~-. .
1.5 IfI'tl~lJtl11f1n::l1fll'lf Qumton matabolic cart (QMC)

1.6 Vtl1Ill\.l'ifl~lll CORIYAL 400 un:: MONARK 750

.. AI.. ...... ". ..I. 7 IfI' tl~ lJtl1f1nlJ11tl1llVltlll1tllftlllllJ (lfl'tl~fltllJVl1191tl' IfI'tl~tlftllmtlU

VtllJllllfl~lll MONARK 750)
• •

1.8 '1umornuNtltll"llJl(itl1tllIm,'~lll)l,rfl (weight training) fitl
• •

lJ1f; l'lftlffi'l1l'11'llllltlf (Marcy circuit trainer) 1l1)l\ltl,j~U9i5 n1nn;lJ ii~ 100 ii1nn;lJ un::
•

11ll1\1tl1n;lJ 1 ii~ 5 ii1nni'lJ

•
2. 'IiII fl tlIIm,,;,1VII

, ~ ,
2.1 flqlJfl1tlllH

!II ...... I .. I ~...... " ....

l1Jlllltll'lllln""1'l1tlll1ft1JlVl"1l n~f1fl 11. VlU. tlft.lI. fn. mlJUl'I'I1Il"Mm'tllJtl1q
• •

,::wh~ 19-21 illlll1\1fl 58-66 ii1nni'lJ ll'lll'l1111'lJ1tlOHU'tlll 6 l"tllltltlf)filli~tllIl1t1l1tlU1~

tlOHnJ1lnlJtlvoH11VlI3 lll/l'iUtl1H'un::'UlfllI'fl'i'UflUNfltllf1lJn7vTtilIflU,~J1MUfl(weight

training) lJ1flVll Qlll1ll 49 flll un::qlJ,j'1VOH (random sampling) 1t1l1tll'VUDn1flutJ~fl~lJ

,j1tlOHll'lll 2 fl~lJ flVfl~lJfI1UfllJQlll1ll 22 flllun::~~lJ"tlntl~Ql1l1ll 27 fill

weight training
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... .....i • !ll. ..
3. VnnlJl"llnI111fll'ftfl1l1 fill

3.1 Endurance performance

3.1.1 Maximal aerobic consumption (VO, max.)

3.1.2 Anaerobic threshold
. .

3.1.3 Cycle time to exhaustion at 95% VO, max.

3.2 Anaerobic performance: anaerobic power, anaerobic capacity
•

3.3 Leg strength 1fllJ1Hflll111l!mJ~lffl (One repetition maximum = I-RM)

3 n1 fill Leg extension ,Leg flexionllft~ Bench press

...... .. ..
4. 111fl1ltltlflln~lJ

• •
4.1 flflll mlJft~16lJflliilJ'lfi1.lfll'i1fl1fllJfl1'1fll111l!fl IIft~ flmi1liitl n,,~ii~

• .. ..., J ...: .....
th e ~l'ltl'UlJ~V1111' V11~1nlJflfl1l1l1ft~ '1111~~ nlJft::llllJfl 'UtlfllJtl111 fll'V1flftlJ~lIft~fll'V1fltrlJ1.I

•
1l1'flrj 1J9i'1lJlh~1I ft~fi'\l'ri~nfl 1~11~~flfi'lJ~'1fl,jtl "lJtl

I" . IliA I... I
4.2.1 'I11~V1 I Screening lfllll'l11ftllfl flqlJmlJlJH

4.2.1.1 lJl~ 19-21 iI
•

4.2.1.2 11ll1l!fl 58-66 ii1ftfl;1J

• •4.2.1.3 tr1UlJ~ 165-170 l'JUflU/fl'

o ~ '_1 ,4.2.1.4 If'Ufll'''HflllJVI1 lltrlJ\I'lll
,., .. ..

4.2.1.5 lllUVl111'lJltlllHtllJlJ 6 IfltlU

, ..r ... " f

4.2.2 'I11~V12 V1fltrlJ1.I"1'11JIfllJn1~ Pre-training

4.2.2.1. 111fhliflnfll,1oWtltlfloil~UlJ~lffl (Maximal oxygen

. ..' 1 .... , .. 1 11 .1 1 .:consumption 11,tl VO, max.) f11l111'llfln~l1tllfllftVl1111l ~1"ll1ft::tltlflVlHlllfl UllflflH

'Ulll~tltlflfhn~~tlii~'f1lJ~lffl 19111;1.11'" tllfllft1111l1Vl~ll1ft~ennuft~itfl"::H CO, 11ft:: 0,

""~'2"" t ........... 1 ·11.IUV1flfll'111lIfl1 tl~ QMC "IJVI~1.ItlVlnflllll1fJIJtl1fllftVl1111l ~tltlflllft:: flllll1 (l1Jfl11l tl
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'Ilfl '1 5 iU1fi ltllJ Mode breath by breath "1ll=~~'I1tltlllUiiu~mlJ1Ul'N1U 50 'llUJillU1fi

ltllJ~m1IJNtl"fHtl1lJTl1Ulfhriu 0.5 nlllUflUtI (25 lf1ti') -lrJU111114 u1fi 9iflQ1f11rUI~lJm11J

Ntl"1l~tl1lJTl1UU1fill= 0.5 nllluflufi' QU~'I1f1tlflU'~tl1IJml;n1l1m11J1~150 'flUJillU1fi'A'

11;flfi", 11"'U1111Q"M~;\lfm 'I1fltlflUl"'Utl~lffl 1n~lfio~ri\lfi"'11"'U1111Qtl~lffl

~'A'Q1nf11,.ilu1111 (22o-ll1~) (ACSM,1994) l1;fljh=';\Ilifl'lfll"~ 0, rvo, ii~ plateau) ,))

1~lJmlJ workload ~~lItlfl~ii~ fm=f11'flflnlilti~tl~lffl ~~l1lJflQ= 1~n1l1U'=1J1111 10-15 u1fi

~fl~n~liu;;flQ=lJnilflmHA'1I11flill~flfllJ,bl91flnU QMC JJl1\hOli'lU n",9ifltnfil1;fl

JJniiii",Jiflnlnfl;lJ9iflU1fi IItl'N1UIU~ 3.1

EXPERIMENTAL SETUP

+

l"l

o

2

-

...

...

[3]
~
ITime I
GJ
G-

r-

T£LE'rH&RMOM~TER I Temp. -I T.m~ (")

0, 1%0,.
OXIGEN ANALYZER 0
CAIUlONDIOXIDE ANALYZER CO, I%C0j'" :c

l"l

~-~ PNEUMOTACHOGRAPH
(") ...
0

PRESSURE TRANSDUCER '" e

~
LOW'LEVEL [)( bpired Ro~ C I DIlrlli;'AMPLIFIER
PREAMPLlFIER l"l ooj

'-- ~\ INDIORATOR AMPLIFIER
Mpirod volwa

'" ~
l"l

EKG AMPLIFIER EKG

~AMPLIFIER I '"'--
BICYCLE

ERGOMETE~ mnDU 0 ......
'-I

-----" - - • "". ".,j .IIJJI1U..llllliHIIHUlJlJlIll:l»mnIIl1l:11m..I1l1l111 YO, max.1I11: Anaerobic tlueshold

4.2.2.2 lf1,h Anaerobic threshold tl11JUa111,hMml
. I'll - ,..I.. ...I .1- ..Ifll''I1f1tlfllJ vo, max. flO "Q1flfllnlfln=11'fl'l1IJf11"YlIJ"U"fl~1J'1J191'''fl~CO, 'I1lJfl

J! .1.- -" J! -.. .. , i'ItllH"U 'lI~QMCQ=11fln=l1fl1 anaerobic threshold "1lJ111 V'Slope method 1J111J101 IJ

n",Jiflu1fi'l1;fljjnnn91,Jiflnllln;IJJifllJ1fi IItlfl~1IJIu~ 3.I
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4.2.2.3 1flft1m11JlJfl'l'U~lflm~;]'UQmJl'U (cycle time to

exhaustion at 95% VO,max.) '~~lflna1~u'Uiifl'llIll::;]'UQmJl'U80 ~lJtJ~ 95% 'IIlJ~VO,max.

~ 'U m::~~H1JflllH ;]'U~lJ'tl',j'~ (exhaustion) IIa::m~'lflll"lJtJflf~~lI"lJ~1f~l'UI'; llfl1J

4.2.2.4 1flft1 anaerobic perfonnance 1flVH UtJtJ'lflll"lJtJWn~

llll::1I"1J H 111nVlltJtJlllJ'UUlJh Ufl 'II MlI"ll1U'U1'lV1fl1I1"fl'1'Ulflfl 1'Utlm'lflUlI"nllJa ~~lJi1

" Wingate Anaerobic Test" ~lJUlJl1" Wan'I" (Lamb,1984 : 297 ~Hii~1Jl~lfl Wingate Institute,

1981) Hn~~lfl'lflll"lJtJ endurance performance 1J1flfll1 12 i'l11J~ 1ifl1~fhIl1'Um~

'lflalJ~,j11flV

4.2.2.4.1 fin''Uflm11J'I1\!fl'lllJH1'U1'Un1~atJQmV1'U
•

~lfll!fl1 0.067 x \ll'11\!fl,j''l 'I11.hvl~'Uii1atllJ'Ufl(I{p)

IIw M w '_1..1 -4.2.2.4.2 ':l'tJm''lflll"lJtJll'U~mV1\l 11l1lJV'l 'II111::lflV'l

ti'Ue,j1fl1''lflll"lJtJftlJV'1I~1J\l'''I1\!fl(b~1H'l';ltitJft1~ filJ~m, tJlJfl ",i1J" 1H'e;tJm''lflll"lJtJ

M w ~ .. .l,.l .. ,~" 11. .l
ll'U~mV1'UmVm11Jln'llfflm1'l~::ln fl W~lJ1J':l'llm''lflll"lJtJflfl enter n keyboard

.i ..... .. ..... J!'" .. ..... .. a'
1WlJ1tJ II'tyql1IIIm,'Uur lJtJI'll11fl, lJ~fllJ1JW'll91lJ' 'l~ lJn1W'IIlJ~fllJ1JW'llfllJ' ~::tlnflQm wm1vl

, .
~l'U'l'U'lJtJ'lJfl'1 5 1'U1fi il'UQmV1'U1H'fl1tJna130 1'U1fi U~'lfilJ~;tJafl\ll'11\!fl(b~a~1flVl~'l

l;a::1H'e;tJm''lflll"lJtJ;]'UQmV1'U~lJ'tllJUHf1 '1 iifl2-3 'U1fi

_I 11 •• .l.l.l
4.2.2.4.3 mmlla'lllJlda 'U1~1'U'l'U'lJtJ'l1J1fl'llffl'l

U\liin'IJfl '1 5 7\llfi 1'U 30 1\llfi 1J1H1fhAnaerobic power (AP) 1flV1~t!91'

AP = N x WL x 12/ BW 'I11hvl~'U 1'191

111ft1111aV'IIlJ~~11l'l'U'lJtJ1'U 30 1'U1fi 1J1'111ftl Anaerobic capacity (AC) 1flVHt!91,-
AC = N x WL x 12/BW 'I11hvl~'U 1fl~

N = ~l'U'l'U'lJtJt!~lffl~u'Uiin'IJfl'1 5 7'U1fi 1'U 30 1'U1fi

N = ti1111aV'IIlJ~li1'U'l'U'lJtJfl1111'11 301'111;;

WL = m11JH\!n'lllJm'U1'11fl1';]'UQmVl'11 (KP= ii1atllJ'IIfl)
•

BW =\ll'11\!n9i'l (ii1an;1J)
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• • •

4.2.2.5 ,;,lll11,rmJ~lffliilJf11ft' 1 fli'~ (one repetition
• •

maximum = I-RM) 1\l 3 fil titl Leg extension .Leg flexionllft~ Bench press IYlndni'~ 3 filii

... d ~ 4 ..l. ..l. .,... ~ I ~..", ~ I ..l.1Y.'1
u en1ft' [I nl1l1J11~~Il'~~tl~fln l1JI'U tl~l'r1lf1V'lYl'U fltJllJlltJtJf11' HfllYltll'U 'Unll1Jnnl1JI'U tl'rl 'IJ I 'U

fl1,;J'UQ'm!J1'Ufll1J1U,11m1Jfl1'Nfl

• ••
4.2.3 'Ii'l~ii 3 Nnft''lVlUmm1Jfl1'Nnn/(11JIUtlA''lVfl1,1~lll11,rfl

.4 11 d 1~~ l' 1 1 ~ . l' 1 l' l'
(weight training) IYltlrhHfI')l1JU~~UH I1nUnn11JI'Utl~1 flVI'U\lf1111Jnn11JI'UtlIl11.11l1l~nnl1J

•• .4
IUtlUIl1V~1,;~A'1'UI1,rlllll~A'1'U11r1'~ A''lVlfl'tl~ Marcy circuit trainerlflV1rn~tl~ De Lonn

'!'II ....." "(ACSM. 1994; Modified from De Lorm, 195I) Hfl 'l'Ull'Um - ",- 'I'm 1111115.00 - 17.00 'U.

IrI'UnllllO rfUfll"j' (lluuNntlg1'UtllflN'U'lfl ~.)

, "'" ... '" III '" I4.2.4 'll'l~\1 4 Post-training 'Ilflft'tlU Y1ln1Jlfltl' 1'll'UlflV'lnU'll'l~

•. ~

Pre-test tlflflH

•
" .~ .",1
"f)flna~l1Jf)~\II\.j"f)~nCJSJfI'lf)U1~

" ... ... ...I. I1l1Jfl1Jlfnllft~ Ift'Y1~tl~1J'UI1Jl'1n'll'Ufl

2. ii1l1fl,U'~~111.1titlf11,;mh::'rIl'Utll111' m''Uf)'U ~tl~uiiti;;1lillfln~Hfi'U

3. ,rl1J~lflNfl;;fl~flfi'U1J1flf1'i121'U/tTUfl1"j' Iln~;;fl~tltiU 2 rfUfll"j'
•

4. fl11Nn'rll1l'U'~~11'U';~ 2 nrj1J NnI11Utl'Ufi'U'1fliilln"1JlIll~liiflNnYlrfl1Jfi'U UIl~
• .4. ~1~ 11 .~ •• .4 •• 1' 1

'll'l~'rI'lHlllnf11' loin I1ft::nUfl1' tltlnmll~fl1V lIft~fl11lft'UnWltl'U1 '1n'll'Ufl lntlll1QnM 'rill. .
;rtl~,jlt11Uf)'Uti'U,;~ 2 nrj1J f1lltlfl'li'l~ 10 rfUfl1"j'

••• ""'Ii'l ....craPln11I1I.ImnlllJ

1Ift'fl~NM1,;inlll'lnYlmijlfltl{A''lV';'mean and SO 1lft'f1~fl'll1Jllflf1~H~tl~<U'f)l,jftntl\l

Iln~I1r1'~f11''rIflft'f)uA''lV,h rtlVft~ Iln~lU;vUliivUI11f1')l1Jllflf1~H~f)~oG'f)l,j1l1'U'Ii'l~ post-test

ti'U-Ufll,jft1'U,;'l~ pre-test ~fl~1 'Umj1JA''lV students paired t-test IlIl~lIft'fl~tilfl'll1Jri1JW'U1

"f)~Y1lnijI9lf){ A''lV Pearson' correlation lflvtil11'Uflfl')l1Jl11Jlvti1rf1JU,~n'll;'ft'l1rf1JW'U'''''U

91l'H~ 3.1 Ilft~ statistical significance til11'Ufl~ p < 0.05
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~lri'1J1h~a\'lin~ri'lJW-"llr (r)
... tJ..,_
Ilfl JlllD'Il,.,14J,,..

0.00-0.20 1111.
0.20-0.40 R1

0.40-0.60 nQH

0.60-0.80 ' "flll14'llHV~

0.80-1.00 V~

... .
crm14nmn1,n~Qll~

" ..... . ... .... .. .,
I. ~ ll~n111\'1111'1l11~n1'llllnn111~fllll fllfl1'111n" 1\'1111 fllll~1l"\'IlIfl1n91'
, ~ ~

, 1'I111 ~11'IlllJ~11\'1111M

" .. " .2. ~1l~nll191\'lNfllnl!Jll.Jlll 11. "l.J.l1fl.~."'. l1'lJll"\'III\'I~"I'tJ
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