BT T 21

F10%& 5187 21-31 H (2023 £ 03 A) DOI : 10.53106/240996512023031001002

EENERPIREAS ARR I EE

IR - BiRE™

BT B K ER G B R R R THIRT ST P

R

BHY © AWTFTRES SR FEIIEZPEREE (J1EE 0 52 ~ 50 5 ~ 100 52 ~ 150 5¢ ~ 200 72 ~ 250 77) » ¥
REPERESE) SRR AN AR E - 774 © AW5eiaS: 40 (L REPERES R (55 22 i
2218 ir) > AZMBR R 53 HIZE A FINE 2 PIEREER T EACS AN - TIE AR B e E R B
B DI R TR TR o B BRI I oy B R s R SRR LG T - IRk Se s E R AT AT R
AIRFRE RO B © 6B+ SEBEED ATV > SIMEELLAER (p < .05) > EINIEES 50
5 SEBCH AR R BRI FERRE 2 R (p<.05) - HANEAESERR AT « AREPERIE LR
b EREREZR (p>.05) LRIVE(LENEREME 50 5ol > BURIIHEBIZEE ZR (p<.05)
HBAaMER 10 PO EFHEERIARRE 2R (p<.05) - & - EH S FINE 50 5eLL ERPPER
B EREAS AR ES R ST IIEAY T A RN ATREOES) S A B EAY AL > DT
BRZIR -

WA ¢ DUEEE - RIS - LB

AT ARBA BRI - B ERETIR S LB e 2 DRE - A/ DR I E SN
W9 - AR EEH - i EE A fe R G H RO M A E R EZF A (Divert et
al., 2008) - & FEEEEEHE 300 iy - EEGHN 100 52 HPEFEERE G 1%  (HEEH
S (72 300 7)) - RIHLEE EUCEAVRERAHE ; HANEZRMIECEZREE - HIPPHVFESR
EAEEE T EENINMmESI (Franz et al., 2012; Nigg & Enders, 2013) °

BERVFRES R E R EAER IR - HRERERAIAEENIME - Bk
se B AN GHIRAEIFIE - HAREGWHEPE 25 N REEKRERHINPREATE - [NIE - REHE
(ERR ST e L ERCE R ENRY) - B ERiEKE IR A - M mT 2T LT RO %
%0 (BRIEESE - 2015) - M ESE NI ERESH R BT - R EEE I 100
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e B I35 (running economy) MBI - MEIRE AR H A
(Rodrigo-Carranza et al., 2020) - & BEEREENIE A EHAY 1.8 505 » ZEINE ARG e
HBEHZEE (Mohr et al., 2015) » BT REEREE B R3S A A » FISHESFEIHT SR
B (Worobets & Wannop, 2015) - b0 -RFZE T4 » 6 fe M@t R 0N » 1940
R EEPERIFRIE AR - AT - RIS DU B BB RIS U S
A T L SR BB R T -

DBERHTEZE (heart rate monitoring) E#E0> (i IS SRAVEHS L - EEiCREEERY
A - OPERIVETEE BT - HAE BIBUPIBE B SREY A ERE (Chi, 2014) » 25753
S RERTHPEE S SR ORTEAE - 2 ERYSREPEREAM ISR - ATERRIAT 90%HY
RALEER > I AFESA B TS NKY 11% (Lin et al,, 2020) - £5 » (&2 FEEIEBPIERAEA
AR Z L EHHBENTIT - AR EIIEA A > RUSCPIEKES B T AR A 2 A B
J& - ALLREVE(E - SETEARETETTISRATRCR - L AWTFeaE IR EE) 5 27 E A [FIIE
ZEETHEITEACE TREE > WECER R T ASE R ] B ORIV E - DRSPS 2 IIEE )
BREEEI TP AR AT ATk

'~ Jik
— ~ WIFEHR

K7 HAAS: 40 i RECPIEGEEI S (5522 % > R 0 209 £ 1.6 5% ~ B5 : 1.73 £ 0.04
NS BBEE C 66.2+£9.0 N T~ BB 1 0.96+£0.04 /NR 5 L 18 % EES 1 21.7+24 5%~ B
1.61+£0.04 /SR ~ #8881 53.9+4.8 /N7 ~ iR 1 0.89+£0.03 AR » TEEEA/INF 26.5 [ 28.5 /0
2 (59)~22.5 5] 24.5 oy 2 [ () - BEEETHI 3 EHA - Fre 2815 B st NHRE
BGE - AHFREBOIRIIR SNt ZE S G E EmE - Binl Sl E R
[EEE -

=

thi

K

(—) HEpEE

AHFELAT & PIEREE (victor SH-S61) Ry EEREE (& 1 /&) - AR ZEEEAIFR 1 - (£
& ImHTIIEE 50 ~ 100 ~ 150 ~ 200 DLk 250 sefyafEte - (R Z B e il
YERBEKL LA =28 Ay BE S0 ZEMEEE (8 15) > JIEHRy 7 =Ca0iE 2 -

(2) rEcEthr Rt

Skttt e | GRtirBUREs 7 58 735 R 0 FEi% (FALGEAETR) A 1-6 5%
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1% (SEPEERILR) > Boa AP A HF R I EAE 3 -

x> AERRTEREZEE (B W)

R fek fik PE
23 9% 236.7 238.5 237.6
24 5 252.6 253.5 253.1
27 5% 296.2 303.4 299.8
28 g 3244 3224 3234

1~ Bkt (LE) SNEHEeE (GE)

R Te:

100g 1503 200g 250g

2~ FEEINERREZIFII > BOEFRRLENER 2EE

SEIHIEZEESRNNEE - JIEE 50 ~ 100 ~ 150 ~ 200 DLK 250 SEAYPIEREE » fEMEA 7 (#
oy BT Es YIRS BHETT 6 TRV ENEL (8 3) - /rEeatifesiz i s aE Ry 0.6 24
KU (Lam et al., 2017) - fEEREG TP EREEREBRAY 4 N RUas RofLaa%E (start position) - 1 531 (5
A~ 2 5% (280 ~ 5 e (ATR) K 6 it (fotk) ENEEEELAAES 2.5 (k& - BERae
Fi Ry ASC AL E | - B E R RHEE AT LR (anterior superior iliac spine, ASIS) FI[SiffiiY E 4%
EEEE (Kuntze et al., 2010) - 4£ Kuntze % (2010) FYWIFEH - =HEAFERESD 0L - EAHRAT
FSHYRERERy 1.5 (EHRR - (EREAEREIRTESFRGRHVEEREI R R - Lam 35 (2017) HUBSED
ARG FI BB AL E Ry 3.05 AR {ERLESEFERIRE - AL > AWTFTiamhis] 1225
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6 SEIEAVIERER B By 2.5 fBHR-E (R4UE 2.22 ~ 240 AR > 1 3 SRR 4 SRR B HYEEIGEE
AVIEA R IEAETT > T HlEL 1~ 5 A2 ~ 6 SRIE—H AR L > 0 SRIREAEEAaREAT 50 A 7ia -

Net height = 1.55m

-—"'
=
=

3~ B E N EE (ZE) PURGHRE SR E (GhE)

EEBLEAT - HER A 2 Eh 2 {f# Polar #E4% LBKESHIGCERES (Polar, HY) > B &
MZEEFLHRR - O BGWPCRERENER » BEAEASR PRI A - HEFELE
Bakt > (HERS S FIRGEETIRES (0 9868 FAtasTES - SLIEARTTRENZ T 1 95
%I BNE RS PRI T 2 SRl EIFEES Atz ~ 1 2] 6 58T Es
B[O ERERNI T 0 SRIIF LTS - PERITTS 20580 | B S P BT A R B AR 7 2 I
[ ZEAE5ER 3 BT Ay 1 AHREHIE - Eip A\ B S ERSHEEEHENE T - LECEED
Wik (BE—RE—E e DEERAHEERNE) » BE2 DS PRETER - &
T HERARAE HEENNEAVE - AWTFE TR IR EE 3 REAYRRRT > I0EY 3 4NN
SEEPELTAR T T o FETRSC AR SRS KLY 90 UK Ei% LBk ERIEIFE 1%L
BhE CR&YEST8E 115 ~ 120 ) » RIS E AN Z BEESBE RS 120 7)o HElR
SHIH B RE MR SRS %0 LR -

S —EHERCEATHK 3 1 (F4E 3 8 x 3 40) Rl - 2B BFETw 6
FEAERCE (2 ARNNE) AVHES Rl 2 s B E RS - 2B A ERY 3 K583 [0
(session) HYEEE (FOIZ/DHHIE 2 X) - & 1| EETK 2 MEEARE (HEEICE BERLHE
HUMIES - H2815% 3 [ETERIVIFEEE TREMEE > WFE—EEEF 9 B > R A [ElFHE
TFLHAE ERY 8 B ~ 10 B o RN ECE: i 2 R - B2 E G 0% (HRy) ~ 55
10 #b2003% (HRtio) ~ 25 20 #2003 (HRta0) K Au0n% (HRmax) > fF HRtio ~ HRtpo Al
HRmax 73 jl[JiZ% HRto f35I7E 3 {7 ARG L1 -
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V0~ E R B LA

AHWTFEER SPSS PASW 18 EACHiG i TR B » TS BE LA 8 + FE4E2 (Mean
+ SD) For > LURESGT T B RE T - bR R R A EIEEE T (MR x
EEAIER) > SNESHAVER » BHEKERER a=.05-

2 &R
— ~ SERRIRFE]

SRR S B SS R R B N E R N g - AR ERVRR BN E - DL 1 SR
7% (0.82 ~ 0.87 Fb) Syfg K (3% 2) > DUESEESERRIRFE] (0 5Ef) 2K » JIEE 250 SesaplehefEy
HEHD 0.35 Fb o MERIEINERIE Z IS AMFARERRE (p>.05) » i 3 921 - MESe s
EEIE R B BT INEREE BRI B RHE (8 3) 0 DIEERZCE - I 50 va5e Al
M ZS - IEAEER AR (p<.05,7°=.513) {H]IEH 100 SEELIE 150 504 H A2 -

%2 2BIEFEANFENNEEE - JIREPAERIRRE (B 0 7D
JIEE B TRrRs SR A (F))

1 5t 2 5 3 Stk 4 St 5 9tk 6 Stk 0 etk

0 0.82+0.08 2.31+0.18 3.71£0.34 4.94+0.32 6.3840.43 7.75£0.50 8.79+0.58
50 0.82+0.10 2.32+0.18 3.76+0.27 4.99+0.41 6.45+0.44 7.81+0.55 8.89+0.63
100 0.84+0.09 2.35+0.20 3.80+0.27 5.07+£0.40 6.52+0.45 7.86+0.54 8.95+0.61
150 0.85+0.10 2.37+0.28 3.83+0.28 5.11+0.38 6.57+£0.64 7.96+0.53 9.00+0.62
200 0.86+£0.08 2.37+0.18 3.84+0.26 5.16+0.35 6.63+0.44 8.01+£0.52 9.09+0.60
250  0.87+0.08 2.40+0.30 3.88+0.27 5.16+0.36 6.63+0.51 8.03+0.51 9.15+0.61

S MEDTEE £ SR n=40 -

a1

£ 10 7 ~ 20 FORIE RV LRE(L - ARMERINIIEME Z MR AR EREZRE (p
>.05) > BLZMLFRE(LIAEBEER (p>.05) EIEFEPZE LRI LA (p<.05) K
AE 10 #0 (55 2 RulifE]) ke 20 70 (55 3 D) B o MHECRINE - JIE 50 sebl BORE(L
RIAEREEHIN - AEINEE 250 Selkp R bR © B ALR (GHEAE 3 BSERiR) FEBtEAE
JEE 50 e LA B OREBRIE RN - 1AENNEE 200 sebl BRFA SEREHIE I (R 4) -
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%3 FEMEAEER EEEA T S ESHIEE G #)

&t , Added mass (3%) Interaction Gender Added mass

&
& Post-hoc
o Ao 50 100 150 200 250 p @ p ”op "’

079 081 082 083 084 085 0=50<100
799 011 .130 059 .000% 218
1 7 1007 010 007 +009 008 +008 <150<200
B 084 084 087 088 088 089
L8 2
+0.09 +0.10 +0.10 +0.10 +0.09 +0.09 <250
228 231 231 231 232 233 0<50=100
178 043 112 065 .013% .097
2 P 1020 4019 4017 4017 +018 +0.27 1502200
o, 233 233 240 244 243 249
+0.15 +0.18 +0.22 +0.22 +0.17 +0.32 =250
359 370 372 374 378 380 0=50<100
412025 .021% 132 .000% .174
3 P 1035 4025 4022 4026 +0.26 +0.28 150200
B o, 385 38 389 304 393 308
+0.26 +027 +029 +0.28 +024 +0.23 =250
483 488 495 498 505 506 0=50<100
890 .005 .017%* .140 .000%* 208
4 P 026 045 +035 +034 +033 +0.35 =150=200
W, 507 511 52 527 528 s3I
+0.31 +0.31 +0.42 +037 +0.35 +0.33 <250
626 633 639 645 649 650 0=50=100
s 3 653 015 .021% 133 .000% 366
+0.37 +042 +039 +035 +041 +0.43 150<200
o, 654 660 669 671 681 68
+047 +0.44 +0.48 +045 +043 +0.38 =250
760 771 772 780 787  7.88 0=50<100
5 B 384 027 .046* .101 .000%* 395
+048 +054 +052 +0.52 +053 +0.53 150200
B o, 793 79 804 81T RIS 823
+047 +055 +053 +047 +046 +0.43 <250
861 871 877 878 887 892 . 0<50<100
671 015 .025° .125 .000% 513
0 =
+0.55 +0.63 +0.60 +0.60 +0.60 +0.61 =150<200
; 901 910 917 926 932 937
% 4 <250

+0.54 +0.58 +0.56 +0.55 +0.54 +0.52
it ¢ BUEDCEE + FRREEROR 0 5224~ W18 -
FEREER (p<.05)

=N

S UL FENNE R LB S ARG E SR EEAN 7L - HINE 50 5o H A 58 B b
RIE R EZ=5 - 1F Worobets £ Wannop (2015) HYBFZE T » 283 331 ¢ ~ 414 501497 5eiyE&
BRERETTHREE - UIAZEE - H5e sl N0 AR - NERZNEESE 238 ~323 57 A
Worobets Bl Wannop (2015) Ff{sf PR & 1Y B BREE R BAHAT - (EAEE [T 52U ABHE
AR R0 E R ALY 5.5 70 AEHFTZESERK 3 K4 25 ~ 30 PhaisR] - HPERA A
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FEDURS PREEHIAETT A [F] T RIAY AL R RS T AR - DR B R e (] ELZE S 7 A B g T (R Y &
E > BEINEMEE E A REEHYR - AN FE s 2OMEAE 3 SRtk 1R Se pliis el B EE A TS -
BURZCHEAE MR RAR IR D TAFRIRWGE

T 5O ST - ARHTIIEIE | SEIEAL B 2 Rk R
GRS T — (B IS 28RS0 - thsbfe T RB) ) AR - (RIS TEE, 1R
AL AT B A5 Mohr 55 (2015) LL#E 3.7 24 RFT 10 AR BTz
SR - st AR HE IR PIER AR T Y ) RS - ST LA S SRR
BB 5% (1A B F R 4RO0LR -

% 4« FEMIHEE RENIEREN T O (E (B T)

L& 4l Added mass (%) interaction Gender Added mass  Post-hoc

S B0 50 100 150 200 250 P W p » e

13.64 1651 1697 17.19 19.02 19.51 0<50=100

5 545 021 939 000 .000* 258
AHR +469 +508 +568 4528 4532 +7.19 1502200
(), 1261 1478 1604 1680 1565 1835
1326 +3.88 +583 +3.97 +459 +550 <250
5 095 3583 3573 3474 3774 T2 0 o 0 g gac 0<505100
AHR +6.99 +7.22 +9.40 +7.48 +8.36 +9.52 =150=200
(o), 3159 3518 3491 3730 3590 39.94
+763 +7.30 +8.81 +7.08 +8.36 +8.74 <250
5 064 5550 SSET 5600 SRAT 6050 oo oo e 13 gnge @33 0<S0=100
AHR +738 +641 +8.62 +7.18 +8.70 +7.68 150<200
(max) 50.64 5557 5691 6071 6033 63.00
B8 <250

+7.67 +7.28 +10.18 £8.59 £8.26 18.24

SECEUEDOEE + AT B 22 fir 42 18 iz o AHRto: 55 10 #2708 (E ;. AHRty:
5520 Fh 2 0REE (L 5 AHRmax © R 0RE L -
FEEIZ SR (p<.05) -

OREBLER Y » FINEEERBIIGEAY 10 70 ~ 20 ORGSR E LA E T E - B
50 T ORE LRI A IE AR - R NEEETEACT AT - 7718 10 2L E CRETZEIES
TREHART) - DOEE S0 TR AT OSSR AR - MHNEEEE 200 L) FES IR E A SUIR g
HHEH © ABHZE S BB FIRAVIE 21 R/t » I DAMERH HE 0% (maximum heart rate, MHR)
4 Ry 578E 193 ~ 195 T (Berkelmans et al., 2018) » Pollock 25 (1998) [ &f50 5 43 ik A& 25
4% 5 RIS (< 35% MHR) ~ #8 (35 ~ 54% MHR) ~ 155 (55 ~ 69% MHR) ~ & (70 ~ 89% MHR)
RS (90 ~ 100% MHR) » ARIH5EHIG S BIE TR R INE SR | 4R RV O g EFE
5788 165~ 170 T > EHEPEE & 5 0 EEEEIE 250 sEAVEE > LR T EF-2E47 180 ~ 185
T HEEEEE R RS FENEEETIEREASENE - v AR E R
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JERRSCEENNE E M AR SEEALIIENGR L - SlEE 0B ATETEFIE 200 502 f#
EHE > 12 BRKMIAEEEE 8RB (Tkenaga et al,, 2012) ; {E£EERINIAZEE 2%HY
HiE 408 12 18- 2/ 0EERR 20 srEyERESR  nARE IEEEHY PR (Akatsu
etal.,, 2021) - ZA[fl » H ARy (LA A PRET B 1 2 S B & IS8R Z AHRRH I - AN
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Effects of Shoes with Added Mass on the Performance of Badminton Basic
Footwork

Chin-Yang Liu, Hung-Ta Chiu*

Institute of Physical Education, Health and Leisure Studies, National Cheng Kung University, Tainan City, Taiwan

Abstract

Purposes: This study investigated how adding varied masses (0g, 50g, 100g, 150g, 200g, and 250g) to
badminton shoes affected the basic footwork performance of college badminton players. Methods: 40
college badminton players (22 males and 18 females) were recruited and instructed to wear shoes with
varied masses to perform designated basic footwork on a badminton court. During the experiment, the time
required for the players to complete the basic footwork and their individual heart rate data were recorded
by a segmented timer system and a wireless heart rate monitor, respectively. Results: The results showed
that male players required significantly less time to complete the basic footwork in comparison with female
players (p <.05). When the mass added to the shoes was over 50g, the time required for players to complete
the designated footwork was significantly greater in comparison with the trial with no mass added (p <.05).
Increasing the mass added to the shoes resulted in an increased amount of time for players to complete the
basic footwork. On the other hand, there was no significant difference in the change of heart rate between
male players and female players (p >.05). When players wore shoes with added mass more than 50g, their
heart rate response was significantly greater than wearing shoes without any additional mass (p < .05).
Moreover, there was a significant rise in the heart rate response 10 seconds after the test started (p < .05).
Conclusions: Wearing shoes with an added mass of more than 50g had an impact on badminton players’
basic footwork performance. The weighted badminton shoes treatment seemed to have stimulated the

players’ physiological response and may improve the training effect.
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