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(Chen, Liou, & Wu, 2008) - Zr B #HE B ] (2003 ) " B e S i 3] Bk RE AL A B LI A s
fRH - HH 20% RORHEEY: » BEREA=RD EHEEEE 0 HARELEEEA LS
I 34% o SN BISMATERRH - HAERH (16-18 3% ) FHSTHEI & B2 [ RN E
Hi[K|Z (Pietilainen et al., 2008) - Z & K& HilE » 40 BE LB ARBHE@ERE (metabolic
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B RNE B RZERNIEX -t aetell e ik Z  — 2 A OB M B EEAR S - BB ER
E LR A KA AR - [RIT R BB s A R ERE B A B i — B8R - IR¥E=
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58— R R GHEGER) /i ASR R D - R RE R R — X BBk - T EENHE
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(8) SRMRE © DUARZERa A e A R A B -
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oy o R LR UL It B B AR G E B R 5E % > 0l EE 1~ 58 2 ke3B 3 J3ii
=30 > IR 30 B MRF B - Lol 0 F5 % = BRI (180 %)) = 100/ =
RNEFEHEAT > 2

h~ BREH

(—) W& R ZBE% LI SPSS 13.0 FREREEHET 04T > BUE R DIEIOE + R
e
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(=) DIBCEIERAR t b (paired-samplest t-test) SpAf LEBGEBNHRILERFE /T AR ~ 12 > 2
e R ZREP » BHEKER]R o= .05

— ~ EEh R LR B B iR LR B AR LR AT

W E RE AR I RE O i 1R 20% o K—#E » ZHECREB R - HERES #E AR
Al 80% A RIERA R IR EB LA s R | 2O AE R - fE 54T - SEBa b Ik
HEBRCAH R - S S S 2 R - (HfEE - BMI kfaisiiRE ) s b s R Ik
BRI (p < .05) > MIHSATES ~ #8277 ~ BRILIT ~ (IRARE AL Ko Lot T 468 - sEBh R LAH
HEARRIEEE(LAH (p < .05) o TR TTTH - sEHBTRLAH 2 B fefH e H B IR EE 8L
R AR 72 5 - (HH AR RSB AR TR AR - BN R LA B (R I B s LA - ARl
TERERYFHBAR S22 B - FEAHTR] BMI /K ¥ S0 i # RE B AR O i @ 5E & A AR B BB BE 7
S ABgRERG (Wong et al., 2004) - H BAE S/ LM#E AR HAE RS MU - e B2 I E kb
PRIGHIBE &K (Williams, 2008) o [fiLA 15-19 3% A2 #8HRE b B e &)/ IO I E
Pl fE b Al - RUME R BFSE - S 8 AR Hoam RSk S e B e Th B b i B O LS R B
fa g IR+ B & fHRI 4 (Hasselstrom, Hansen, Froberg, & Andersen, 2002) - fR B /LA
REFHRAMIE R EEENT AV FEEF FRESEEY®R - HRNBEREOHEEEES
PREgEEEENERERN TS (Ruiz et al., 2008) - S5—iF5ELL 606 7323 # RIVHEEHE 20
£ MRBBEINEREEH 20 £  fENINRRE - SR IEEENERRERS
(Mason, Brien, Craig, Gauvin, & Katzmarzyk, 2007) - FH L5 HIR H A E R 2L LT E LA
TERE » BE R 2% e S B 50 R A JR Bt S JakAEC 18 1 38 A8 [ YRR BT -

T A B b oE HEaR - A B ERENE ST A 38 A RE B 1R 20%09#T 4R - H S EAEFEAE
0.5 B R ~ Ll SERE S L P B RE A B 5 A S A 28 - X1 I PR RE A e A Fe ey R B i
= CAE SR ERE N Y[R £ - TR E RS MR REEE IR A B HE B -

1 GEEh (e B I EEB) R (A A B B R R

Egapibin (n=116) FEEE IR (0=177)
=58 4=58 F=69 4=108
535 (A 17273+ 626 15868+ 4.82 17153+ 621 159.86+4.89
BEE () 7153+ 15.64* 51.62+ 797 6533+1043 53.53+8.17
BMI (/AR 2400+ 533%* 2051+ 308 216+ 298  2094+305
BRI F(%0) 2451+ 3.87* 2440+ 371 2358+ 2.79 23424310
REATE (A 1994+ 735%* 2437+ 853" 3120+1029 35.83+£9.60
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#7) () 2065+ 5.78%* 1827+ 398" 3387+ 780  20.86+539
REALA) (A7) 93.69+29.12%* 4819+ 19.52% 121.17+6470  3336+787
WPENAR LR B 57-45%) 3672+ 801** 2771+ 661" 4140+ 673  3336+787
AN (G PIELE 4 5206+ 6.10%* 5079+ 698" 5815+ 945  5459+7.19

A ¢ EBEIRC A D AR B B R A B AR LLEE * p < .05~ ¥ p < .01 5 BRI E
BlJESEB R AL AR ELER #p<.05~ ##p<.01 o

= EEha bl AR E B b < B RRERE LR R

R 2 pATRGR - B RH AR TINERY BRI A S > YE — KR BRSNS
TAFE—RIFR 60 53§ L EBRILEREE - JUHEERE BMI ~ $8578 ~ #8277 ~ BRI ~ FIRAE
A8 ke U e ST PR B R N o (EREHRGR T RE - SERMETER (p < .05) - HrgaRrE g
26.1% > SR RK MR ST RBENLII 735N 12.6% K 9.4% - WL J7 Ko Ll 77 Hi 3
M 5.3% K 6.3% o ifi B EAERHIREETE /AT 80% MY > N/l —RZEEHRE - A
% FE I BMI N 1.4% ~ B2 MR e 1.24% B340 6.7%  ¥EMETZR (p <.05):
R et ERE ki H SR AN - DU R ¢ B Ll R ] 25 T i s et 2
A2 5 - IR SRR SR RAENE IR B MET 2R (p <.05) -

8% R S /7 B S RE B (R SEESCR AN 2 TSR v DUS AN © (— ) TEAE & B
W (2004) DUER RSB ZBFEEASZ A4 3488 ARB5 > 1H L~ NI
At tk (RS 5 R5E 6 3 - TEMUIRYEE 12 K228 13 MEFTARl) - 3 BUAE SR B

i 7 B B - 1L B i 3 D iR AL - () SRAEESE (2005 ) Rl 1585
LG RHOR R A — A e 2 GRS Tk e 1% - RIS ~ DU 7T ~ B e ES -

BMI Jz 0l EREAREHE AR - (=) [iRAM (2001) DL 420 HERIS - 2824 F¥ 5
e HLRGE — B RE A AR R HREAE L A2 52 > R DS AR HERTE ~ (IRAEEZL ~ YEBE
Bl 1600 2~ R EH H A B LaRAT - 2242 enirE ~ EARE AL K 800 22 R ETH H /1 L
ARAL ©

AW IR E B R C R 2 H A ERE TR AR - B HE R R T i Re EE M R - (ELBE NS R
Rl > W IDEEAFE A5 - IKILHER/GE A 8 75 BRAR B ACRE 2 A6 A 8 S E A T RE A 1Y 5k
HYREES - HAIEE T - SR EITE NN - B IR E S R e B R (e MEfE AR B E
FESERTHINTIEE D - ATRER R AR SE BT 3/ CERYBE S RE B LT o0 A7 - T THYIRF EIRT
HESFRESEEENFEAYERAEFTE - (HEENRICH > ATRENZ A CAGH EgE - A5 48
REZKAERRE - FY/GEBEERIES » EIME I —JGEB R LR - rI I HEBAER > #
FrEaEE 2-3 RAHEBFIBRISER A > SeEBmR LR BMIL Sb - HERE TR E D i
SRR R A > HBRAENIER » BERTE S INRA R A8 S = TSR L AR T LR - RR
72 S /KYE (p < .05) o EFAWR— AR Ay B iR L ER AR B2 B A B B RERY 1R 55
B e RE e S R 1S G — PRI ERRT -
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2 EFh e EIRER R L/ GH B ERE R LI Pt gk

Egyritan (nF116) JEESFRALLL (n=177)
PIE L AZEE Ot A (%) PHEEAREE O tE A (%)
BMI AT 2025+ 468 2142+ 307
3k sk

BAARD 205 +0.6 588 +14
PIT/ 2 % 20238+ 442 20172+ 287
RRCR AT 2446+ 378 2347+ 300

Hf‘ﬂ‘jﬂﬂ‘ 450% 34 237 12
(%) % 2364+ 368 2318+ 283
BT AT 2199+ 845 34.62+10.08

%) ) 871 42611 -1.77 .7
A #% 2774+ 874 3554+ 963
# 2396+ 7.55 2593+ 963

*’?’ 4607 +126 368%F 467
() % 2698+ 933 2767+ 908
WAL AT 7094+33.63 8228+ 54.60

) ) 253 194 039 +12
a 1% 77.64+3934 83.52+41.73

B # 3222+ 860 . 3648+ 840 )

. 357 +53 123 -12
(R 574%) #% 3393+ 727 3606+ 851
# 5142+ 656 5586+ 826

AN TAVIEE 14 373 463 041 +05
#% 5464+ 910 56.14+ 8.10

AE 0 BN BEEEERT ~ BRMIELEL* p < .05~ ** p <.01 5 A(%) AR EREFREEIIAT
bR - DL # RosES R0 AR B IR B i LA 2 B RE B LR R R 2
(p<.05)-

=~ ARIBIREE B RALBRE /T A B2 IH B E REFR AR AR ERCR

RIS 3 MatooAT - S8 B/ G R A R M Sy e 2 e N e SRR AR 1 - S TE BRI RE
BRERBENLIISN > HaREE EAED - WEEHFEKAE (p < .05) - 10 B/ \GH & TR B 52
FHARER > IR BMI KERILIISN - HEREEEAWMIN - HZEKEE (p<.05) - By 1
A [E] BY RESHE B A R E RE X B AR A S R - > BB BN RR (2 S Bl S i R UL TR S B
HNRRAE L AHBADT 72 MG — 2D 585

(—) FEGEE T ARG 28
MEREE (2003) DIRSEAER 2 20808 B 1 B B B it R 301 — 18 H BB KR 30
o AR > RSO DA EEAES - TR - THREEEH (2005)
SRR ER 62 AR B A MR 8L ik ERRATREERE L
it R SR AE AT SR BT AR R 1 B AR SR ~ WU 77 Gl 7 1S B 0% > B
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BMI EdfglE 5 ARG 5 BT (2005) DL 25 #4FhaEa2e (35.147.7 &) R %
it/ A A EED (FHE=X > BX 60 0#) HSEE  FRAAR L
@A ~ WLJT ~ WL 0 B SRR EE 5 5 B D - (H BMI S IRV (R SR 2 22 -
G—f# (2006) LIREMEREIEE S5 200mg/dl 2 30 # KBRS A4 Ty ¥ 52 - BRI =
RELAR i 7 3l o f A B P B SE B A BB BB R AL Ry )
B DEREE ) A R CHERE M EHE R F L IEE T - BMI - EEEE -
AENE [ B B I ROR - 2SE (2003) DL 8 A7 M5 20 P T 13 SRV B &t
= o WEsEEETE (FE=XE B B 7 2 3 IR 60 708 > BHE TR E)
RE R AR 15-20 3 ) BER AR PR - KRS R - AE(CTafE R A ne 25 5
FEARI LS B s - BRGERTERARRENIE (2004) $13¥F 108 RIpkERR =K AE| BT
B =l H o e S R PR S B S RE T R PR R AL - G RTIERRE AL ~ B
g BRI EESEEEED - iRFBEE (2002) DL 48 RLERL A0 U > 7
BTG 8 i ke 1258 (FEE— KX 60 73 M A AN BB ERE - %
o B RE R 22 5 > W RAE N EBBEAE IV RUR > BB S B BN A A
B 12 HEGRIEER 8 HRBRE - Bk REG e (2002) Rl GEKHH
FHBRAAETHNESERENEZE (8K FX 60-70 738 ) » I RFEHZE
B SR R~ R~ WL~ DL IS5 B O - Tk o SR BRI
BREEGES  HHEHEE EEESCR > H NRIIRERS - a Ll
1 8-12 sERHEE_EA EFIBRER AL AN E m] S O E RE - BHUL P ERE S Rk <5
IR RRERCR > BLAHT 72 SGE BN < A5 R
(Z) WLITANpREL N B/ A ST ERE TR AR L R
HgE — RS R B R E) e ERSEE R B LAV S > DUEEEE S L
B~ it e AR M A A SR B o RESCRRHE 20 A SR e A R b OB I E S RE
e S RS, ~ SRR ERIAAE IR ~ 7% e FUTL AL 5 R I s i <5 T T A B SOURE (B
B~ PLEE S 0 2006) © BREEL (2000) DB AER 15 fi B Th2H%E - &
it = {18 ) BB ANIAR » el RS ~ WL F7 S ol 7345 SR g m » AELIT
MROGTH - BERZE (2003) DL 87 RIARERLCA R SRt 52 > 42 (1 fE 10 sSHAHE =
RZHEEANBR > 55 45 (R EHIH > FER TR LICHERR « SR - IRk
ApSE LRSI = - HLAR IR R LE B IR AR B (2002) $R7T ) UGEAT SGER)
ERLITAIRR CEHE 15RM ~ FEREEN{E 3 #H ~ BEE =K - fER BRI B Bk
(EfRiEE ~ IEE ok - I E - RIEHEE - JINE - BEE) R8I
SR (EBD M 7 BT A B (R SIOR - T AN FE T BB LT A RER AR Y
e BRERWUT SRS 22 200 - B ek TH B M RE TR AT B (e O e & e il
JRINERF I - F ey bt il R LI TRI R B R L - A E BRI RE Je 3%
B B AR ERCR > SR LM EE IR A $ETHE A - 2RI & B S R
FIRE R MU SRR Py - SER DU SN B — KT Re ks -
Fo AR ANHIT 5% o i A (] U RE A S8 B8 5 A L R S R R UL 57 S SR (SR SBUR. 2 &t

b

H
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BIRNLIIE— 25 ot - SR b L RIS BRILTT I T 9.44% (p <.05) (&
2) > HpBds (5847) BN 12.22% (p < .05) » &4 (58 f2) g 4.05%
AREHE AR - ATREN S RE R RGN - LS S i E L
i BHSEBHEILIE MR (FEIE > 2005) - 1 55 1 22 B B 16 B RS2 AR B
FEZE > B A R SRR o R R OO B e Y B B R B > 2 M S AP SR B R JEE R I
HEB SRS HOMRRMEERR BN > 28 58S 8 £ 2 H e RS B AR
SRR (A - H&RE > 2007) - ATRERIHE LAIBOS R T AR 25E -
T 2 [F) BY RE S Bl i (L ER AR SR T IR LT B (e HEBCR. -
® 3 AFARRREBECRRAE T AR ~ REGEERLIEE

WL +3 3 (n=65) HEAEHM (n=51)
T £ FRREE t {4 T3 + AZHEE t &
BMI W 2127+ 417 2351+ 502
AARRD) 2871 0051
% 2150+ 396 B+ 473
(%) #® 288+ 351 * U462+ 370 *
S W 2155+ 833 055+ 866
) 71845 5.081%*
A5 % 2759+ 885 2793+ 868
5 W 204+ 634 y 2513+ 830 .
s , 3144 3345
% 2571+ oM 2861+ 902
—_ W 689542809 134743975
) , 1943 1634
B 751443319 80.82+46.16
e T 322+ 9% ) 0D+ 735 .
‘ o 2309 2839
CREI2EE) g% 3380+ 815 3410+ 604
W 5223+ 586 5039+ 728
NN R R -3.052%%* 2.195*
% 5559+ 867 5342+ 956

3E D AMEANLE ¥p<05 ;¥ p<0l o

B~ il B A A

K e M REAE A ER) - AMBIWTSE - KA B A AR Ry /GELL L > HEBSER
Fopil 2 =R PAE - 35 B DU AR i i b H R e RV 24 - ST Rd RE i L AR
SUERRIBITIHN S - EaiCE ~ HLHE - 1Tl E M R BEERGE B GERK - A
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FeRE IR AR AEWRE - SO EREE—X (FR—/NR) R/ GRES LR - K
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Abstract

The risk of cardiovascular disease and metabolic syndrome in adults is influenced by the physical
fitness levels during their teenage years. Promoting the habit of regular exercise to students who are
lacking in physical activity and improving their fitness levels has become the essential goal for
physical education strategies throughout the school system. The main purpose of this study was to
investigate the effect of implementing exercise-reinforcement courses on students with poor fitness
levels. 116 first year students whose fitness levels were in the bottom 20% of those screened were
selected to participate in this study (58 males, 58 females; average age: 18.84+1.74 years). In addition
to the regular physical education courses, these students were assigned one additional hour of an
exercise reinforcement course per week for a total of eight weeks, as a part of the
exercise-reinforcement mechanism. The pair t-test was used to compare the students’ fitness levels
before and after the intervention. Results showed that for body composition, body mass index (BMI)
was slightly increased (+0.6%, p< .05) and the total body fat percentage was significantly decreased
(-3.4%, p < .01). In other areas, the fitness markers were also significantly increased: flexibility
(+26.1%, p < .01), hand-grip strength (+12.6%, p < .01), leg pressing strength (+9.4%, p < .01), sit-ups
per minute (+5.3%, p< .01) and cardiopulmonary endurance index (+6.3%, p< .05). Students were
divided into two study groups to receive aerobic or non-aerobic exercise reinforcement courses, and
individual fitness levels before and after the courses were compared. It was found that aerobic exercise
including kickboxing and spinning considerably improved the fitness markers (p< .05) in all areas
except BMI and leg pressing strength. Non-aerobic exercise such as strength training and yoga also
considerably improved the fitness markers (p < .05) in all areas except leg pressing strength. In
conclusion, for university students with low fitness levels, it is recommended that in addition to their
regular physical education courses, customized exercise-reinforcement courses should be arranged one
hour a week for eight weeks to target on areas where they are lack of strength. Such short-term
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intervention would significantly improve most of their fitness markers. The exercise-reinforcement
mechanism implemented during this study could serve as a reference for physical fitness improvement

strategies proposed by colleges and universities.

Keywords: exercise-reinforcement courses, fitness markers, physical education courses
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