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[Abstract]

The present study examined differences in motion, pedaling power, physical response, and
mechanical efficiency when pedaling when the bicyclist used one of two kinds of movement
awareness. The participant was an expert bicycling racer. In movement awareness A, he put the
pedaling load on his hip joint, whereas in movement awareness B, he kept his knee joint active
while putting the load on the saddle. The latter movement is the typical pedaling method of
bicycling beginners. After the participant performed various stages of pedaling motion, movement
awareness A was found to have a 36-second longer all-out time (4%). In movement awareness A,
compared to movement awareness B, his pelvis was bent farther forward, the range of movement
of his legs and femoral region was smaller, and his motion efficiency was considered to be higher.
An analysis of pedaling power at the motion intensity of 250 W, corresponding to 35 km/hr,
showed that the variability of movement awareness A was smaller than that of movement
awareness B, which indicated that power was transferred more effectively to the crank.

The participant’s oxygen intake in movement awareness A was 8% (equivalent to 1MET) lower at
each load. His mechanical efficiency was 24.5% in movement awareness A, and 22.7% in
movement awareness B, i.e., his mechanical efficiency was 1.9% higher in movement awareness
A. These results suggest that movement awareness A may be superior to movement awareness B

biomechanically and physically, and might produce higher performance in road racing..
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1. 250W FREOIEEIRE IS DR EHKO LR
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L A B A-B( ) A-B(%)
HHE A (deg) 47+2 49+ 1%* -1.4 -3
~AEY T EE S EEHEPR (deg) 31+2 35 £ 3** 4.4 -13
KRB {FEREFA (deg) 46+2 46+ %% -4.9 -10
e RAE(N) 204 £58 247 £70%* -41.6 -17
[EldR i 7 fesME(N) T4+22 38+ 12%* 36.2 95
TEIE(N) 138+39 142 £42 ns. -3.7 -3
Dtk (bpm) 180+4 182+4 -1.4 -
e Fife AR A (ml kg / 53) 39+3 42+2 4.7 -8
W £ (1l / 45) 40+1 49+3 -9 -11
s B (L/47) 86+10 104+9 -17.4 -17
EEhahsR Gross efficiency(%) 24.9+0.3 22.9+0.6 2 9

*p<0.05,**p<0.0l,ns.HE=% L
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Wz UL, EBREEDS EAIDIZ DN TZOBMRITEAL , (@B =Tk A O3 B J0b Bl A- S
Tz, Lo T A Tl EERED LR (E8) 2R 4 ICHTESE TOKTEDFHEE N 2 2.
ZOZETINZNGHER D, EDOBROXEAE (FH B E) OEEL T, EHFREOHII D, BHD
REA NIV EL TS (T 2) 12018, a2 KORHET IS8Tz

[X3b% AL, KESSOBERPHITEAT—T A OFIINS) Tz, ~FV T BB TIE, ~_F ey
—ANFEESIL, WILT Ty M U< Z VO FLEETHM TS, A DI KBROEW RIS NS N
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LI, v a—AOREEIZE S TRDOFLEN D HILCODIEEIO F T, HOBIXOMELI/ NSWEEZ HND.
—TC,B OIDNTEWERIFADSKRENZ L, ~F V7 @ #a1 1) ECHELL FOEIEE I T>TNDI LT DL
EBRHN5.

K3ck RHk, A —/L T U NEDERRE (330W) ZBRS AT —IIZHU VT, ALL B K0 [ RafiO B EiH
DStz FRMIED(2004) 1, REVZIRIEAAZ T HZETRPE AVNSARHEHEL TV VD, FRRIED~(2003)
ILE, RBEEE [EE T D2 CRBIEIOMEAEED L, BBIEIZ L FA Mg 2 R e b
LTW%.

VU bZZ 5L, ~FVOAE 0-90deg DT TEMERIFHAY NSV AT, B J0b REfiZ I EESE TR
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REREGTHT 221720, F8INe55 018 % LR IRIEIZ R GHEENNS TE D LB 2 DIV,

3. [HIHRIS ) oD Ha:

[M41%, BESHEIRDOR—RL—23BUNVT, L—AONRKRARRRELSHLS 30km/h (THYS 3 LIEERE CTh
% 250W IRE 2331 DIEHAE ) 2 DWW TR L 726 O Chh . TEBNERR A 13 B IZXILC, BZALHIRTECIEA
BlCEfEg, PECIHEER, 2L TR I OEE RUT. 2L C A OEBREIL, IRV L
INES I EDFED NS T

L~ULDEN BB DIRIERRS IO THRELTZ Leirdal et al (2011) OGS TIE, RS2 i IN#s )
EDFEDINSNZEEAEL, ZDI72ZE I N =N RN EAREL TN, ZOFRAEEEZ 5
&, AU B EHIET D&, LV DEWWBEE OZE FITIERIL TWHEEZHND.

4. AP R L OREMI =R 0 iig

[45a % RAHE, HR 12DV \ﬂiigﬁ‘ijﬁﬁfmiazct%ﬁ EENEGR A & B LORITIREAL =R RLN -T2 —
77, X5b @ 210W LA EOIEEERE CTO VO, % [iHE, A DIFHNFHIT 3.4ml (8% ) KV Ml CIESNZ1 7oV V=,
ZHUTIEFIMET OZETHS§5. 7-L20F 250W FRFOFESEBERURIZ OV CRAE, A 23 38.5mI(1IMETS), B A3
42.9(12.2METS) T o7z, [X5a DT — 27353 T [l B[R ORESREIERD U — 2 FiH 954,
EEENERL A OBRYFAIT y=0.16x-2.110=0.97), B DEYFAIE y=0.15x-5.240=0.99) Tdo7=Z L7, WisdfkfHlo
743 27.6W (150-330W DRAT —T OIREIT 18.5W) E7e%. LT2h3o T, Al BIZHATHEEZIFES EWZ
THENZD.

[X5c,d @ﬁ%ﬁ%ﬁfg), BETOAT =L T A 13 B JVBIREZ/RL TRY, EERIRNPINIEDEHA
%. BIZBUWYT RR X° VE MR EfEZRUT-BRELC, k5 () ONERGE CIsE Ty b 2 Kk
7257 CHY, T ASH A LB RN L CVDEEZ Bz (5 HIED>, 2015).

BRI RERIZOWTL, 12T —Y B0 A OEIISMESHIBTL, 2-10 27— OfEOFETHET %L,
AN 24.5%, B W 22.7%THY, A DI 1.9% mfEz <UL (K6) . Fef Thifse4 HAE, Dickinson (1929) 13 HiA
BT LA A= S — % AW TAF V7 DRERC BT a bk 2 (TR TR OBBA IR A R, ek T 21.5%E0
HMEAHREL TS, F- korfet al (2007) 1%, OIEFAEBD ST 7o TNDZE S5 (Preferred), @2 &l
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SRFHL 722X J5 (Circling) , @7 1& M2 EikA TR L 722 & % (Pulling) , @ESZ AT BRlA AL 7= 28 )
(Pushing) DAFEEEIZ- DU NT, 153N (index of force effectiveness:IFE) SHRHIZIERIZ DU NTHAEL TV
ZOFER, @ T IFE 1XELRD DI IERITHR 19% Sheb il n g2 &0, Mit)7edhsth et i
S7=DIFOTHI 20.5% Z 7RI EHEL T,

ZIB2ODFATHIZECIE, BEsET LT XA—2—% FI TR h=RIE 19-22% FREEOFEFAL #iE 1L T
WBZEIZI2D. — 07, AWFZETIL B 28 22.7%, A 78 24.5% Cdh-o7=. LI=03>7C, B OEITSA THFZEDOEIC
PRSI S, A I3 REZR AR TODENZ, ZIFRO RN BB T T V280 EZ 5.

AT EEERR A 13, TRBIHOE RTINS Z U 78 EEAT) LTIk 0D
ThHoT=ZEITMNA T, FERERERI MRS, AR E 7. BROSEATHIZEE, ARFFEEDRIZT
NDENNZHOWTOMBIEL T, LLFDINTEZ LS.

korfl et al (2007) DFATHIFETIE, MZHIE HITF2EFIFF>TODEDD, 5T T B Tl
DRI, 20728, 51& RIFEECE ST IFE 1M EDIKA T, =3/LF—THEDRELRD, FEI7n
72 WD HREMD &% . AL TIL, IO S E EIFIZOWTIRHTERI XL TR, AL faf
A LHEMAEENETLIL T, 2E@mb QWD ATRED B 5.

LI EDZ %20, PRBISO BRI/ NS EERODZR\ NV 7 R LTS, BESRIEIEAAR A,
BRATRIRA SO D4EE LT, K5 (B B 5) OWNEKELIEEZ TE9&, OFEIREDOHIET T
BN ANDRFEE R HINSE T IE, @V TR /RIm T, (REZEALRRL
AT HZL, @ KN EATHR/E T, o5& RFIZEIUIETERTD2MEL T2, ~F LD
FEREFRFELLDWIDICHEE BARCRIT 528, O3ME BT DIENEEEEZHNA.

5. S OHE

LI bZFLDDE, ARGHE D ) SO CHIC O T EE R A 1, BB VT
V2 B OFEGRREHHELC, THEBIEIOBEREFAAY NS, MR DI N_E VT ETHDEB 2 Bz, %
DFERELT, BEREIEDY NERDELG I THRATRIRD S ED, A — T U MBS 2LB 2 bz
FKUTRLIZIDNZ, 250W LU ) — R 361 DA IR HEERA TRV D RN T &0,
BN A 1T — R O VT A — v L RERET D CHINER TXALEILNA.

SBOFRELLTUE, LLITORELDIT NS, A LWVOIEBERRORA L ELT, O FTNZ T2
BN~ D T | b EE CHDHZE NSRBI S RESIVZ. L)L, AETIEZO AU DV CTREET 7o
TRNDT, SBOBFILETHD. 2, AL B E T RIEREThHo7-03, BRI A O
TinvEinoTo (95, 16, £1) . — A, RICHRENFCHEEEAT 7oA D O R R R

HERUAEZ R T ESAVTET2AS (1L, 1981) , ABFFEDE AT OBIRDFALL TRV, ZOERIT
A & B OEWEDE NIRRT DEBZHNDN, T OEBRY 2 B W CUIARHTH A B ORRA LT
Th5.

FI-AIENT | DO BN LDRRECHD. LTe3>TEHHITL, tOBOBHE - O3 B
TY AT, AR AR RO ND DN ERRGET DI LI TS S, ORI, ARIGENMIT- A &
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VWWOIEENE A, SBEE D B0 LTS TEL IR EDORA N (&1, 2015) ZHRTED
T ANELD D, ZHIHEALNIIL VK IET, ARFREO—FHLRBEIE T, hoOBEE I EE
IEENERRO - X A BT DT b OSSOy, T8 T AL W TIRE TEHEE L DD,

V. ¥k

FHRHSER L 72 140 OBHEE DS, BB CENI DT RO XN EEX HNHZE 7 GHEEER A)
&, BEHEBIARAT QU RO BN EE 2 DA E 7 GEENERR B) &V V), 200725 X CLEHRED
AEV T EE A T, LU CGEBY T —~ A, XLV TEWE, [BERRS), AR, STERIcE D
FOTR D RSN DI ERRRELT=.

ZOFRER, A—/V TN A DF5734% (36 B)) KnoTe. Eiz A OEWHT B LHAT, @@ iR OHN
(A VR RIS COSER P2 3R, RIEBRESC R ERO B ERIPHI I/ NESA o 7o, m— RO RV
L&D 35m/h (TAHY T HIEBRAL (250W) CTOEBARSJA H~T2L2h, A DI EBIOHIPEN NS/ o7z,
AP DOWTHRDE, [RICEETRE CORREEREIY A OF7138% (IMET) FEE7a<, Mz A
DIFM 1.9% = -7z

DL EDOFRERD G, EENER A 13 B LR TAF A =7 AN TH AN PRI, FRIr—RBiIC
BT p—~ A R G TELAREMD B R HiT-.

NES

ABFNL, SRR 344 CRIFFTARAEARY, ASm A T4 B(IUA) OISEObL L EFRER A(LR) 23
EVFEEDT-. Fof C () ITBROMRE (BL) BN, fsteifkoHcbiioor-. BEES BLA) I,
EIREROWIHREAITOLEBIT, TRl CERL GasCRRICHERZ INZ, SHIZEFOEIRZI1 T Dam e
IEICBRL ThidhE M OREEZR B L OB N EL TRz
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