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(ABSTRACT)

50m running with shoes and barefoot
— from the viewpoint of running time, running velocity and
swing-back velocity of driving leg immediately before

foot contact on the ground —

In the previous study in a website, students in elementary school ran
50m faster barefoot than with shoes. The relation was shown the swing-
back velocity of the driving leg and the sprint velocity in the world-class
sprinter. The purpose of this study was to examine the 50m running with
shoes and barefoot from the viewpoint of running time, running velocity
and swing-back velocity of driving leg immediately before foot contact on
the ground.

In the experiment with 68 students in the elementary school, it was
shown that the 50m running time barefoot was faster than with shoes (p =
.000).

In another experiment the subjects were 24 track-and-field athletes,
12 girls and 12 boys in junior and senior high school, the running motion

at the 30m surrounding in 50m running of athletes who ran each 3 times
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barefoot, with spikes and running shoes were filmed with high-speed
video camera by NAC. The VTR of the each fastest running barefoot,
with spikes and running shoes in all subjects were analyzed with motion
analysis software DYNAS by Shin Osaka Shokai Co. Ltd. It was shown
that the 50m running time (p=.011) and running velocity (p =.031) bare-
foot was faster than with shoes. It was suggested that the running bare-
foot increases the swing-back velocity of driving leg than with running
shoes (p =.006).

key word: shoes, barefoot, 50m running, running time, swing-back velocity

F—oU— N, B S0miE, ¥4 L, HEMERORAIED TAL
I

I. HEDIHE

TFEbD, EDDLUHBRE ETNEED THEDHPHEENS ], [H#
CENZPOBETES | IWBBILcRFHEE2# <, —HT, HoWFRiTES,
LD DT —IRBEE ERRICZA L T OMENHEA TS, [FZLTTED
L D LD S EL ENZDIEAI M ? | D, AHEOHETH %,

Website IZ& % &, /NFEEDOSOmAEITDNT, #HEBOZGEEDEE Y 1 L
FIMT4T, MEDHEGDFE T A LIFIM61E->TED, 29ADHERE D
5 BRI2/3D20ADHEIELS XD bED N EN/zE LS HGENH 57,

AFTIE, FCTELENRELIS0mAET, HEMETIEES S GE
52EMTE, T, TOHMELTH (RETHEEHEIZRA IR O
HEFORKIRO TA LEEOH S, ST KT 5,



HeEBEIZ X 250mAE 39

0. NFE3IREFFE1RICKDEER

1. # 8B &

AEBROYWERFE, S, 9B, 10EEH, 2L TI3RLHo 44
Thotio TDALDOEREIZ, EENKS v F 4 T TERHAIZIT> TS X
R—ViEEHCSM LU TB Y, EHIT 2B T TS E D - 7,

2. 5 &

FZBRIE, 20034E11H 5 Hicdiibh, DARFERE BB A — vy =4 — 1 T50
mED F A LHBRE SN, WEE LA E 2 I EEHERCT, 3MHH, 4
mH, ZLUT5REEHELET, 6REEHEECTOAE 6 RIS hi,

50mED T A LI, FRBEEHD S v 75 A LEEREICL > TR SO
72o THMIERFT—Db« EXMVERILTY A LEHIDIGE 28828, T—b
KHohUHFRBEBINIV—F—Z2BBRT S &5 LNETE, FEEHFX
D&y A LD EHEEICEES B 5,

AUEDHERE & LI, TNThOHHEDOOmAET, MEBNTE- 2k
by A LERETE-eixb g 1 L&KL,

3. BRLEE

A BT RTOWREOOmAEITB T, HERNTES X0 SHED I H#E
Q-T2 EVHREREN 572, 50mED Y 1 L3, BBRHEA (8L TR,
&g T10858, HUE T10R03, #EE B (9B T, MAEEVLTY
83, #RIET 9M56, HiEREC (10s%LN) <, MAEEOTIIMO0L, #ET
10068, #EED (13 <Tid, #MEBECTIMI6, HETIHETH -
e (£1)o COEERMS, FELO0mEITENT, MAEES XD OHED
T GENB RS R SN, UL L, BREEN DI &, Fe,
S0mEDBITBENTWIHSS V=V P ERTA RN -k, 61, F
ELD0mEICBNT, MEBOEELREDEAETY A LITENEHZ D



40

ME D IDDOEEIIRD 5T,

K1 MREAZOHEBOIGE EREDOLED0mED S A L

e B & #t #e
A (8D 10#58 | 10#03
B (9% 9 183 9 #56
C (102 11701 | 10#68
D (13 8 196 8 780

M. NFEEICEBOmEEHEBNTE--EE L, BETE-T=
BENER

INFADS0mEIT DN THE A RO TE - 7285 E E R TE - KBS Dbk
DINT, HiERD website ICHNMEN TV TF—5 &, 4 BOEBROERE %
Z, REHFFIETANO NINERE O 115 T, NINEKE T 5V R THEBRETT -
720

1. % & &
REROWBRE L, INER5EE 2 7 5 ZADF514 & 6 -4 2 7 5 2D 30
HOBHINLTH - 72,

2. 5 &

KB, SAEEAE2004F 4 H21HT, 6 EEARE 4 H0BICE L2, Z
DL, 7534 7R EDHNTHMID SN LT -7 20T EHRED
Wi/ DO0mED F A LRIE T E 72 5 44HE414, 6 HE2TRDFIE8K IO T
Gt Utce AFU7T — % OBIR THERE D H L DXL 6 HED B HHETH -
72729, 6HFEAEDT— 5 DARBLBNLHT LI,

4 LORER, 1HHEHZRNT, 20HE 3EHIZEHEE, 4 BHIZH



HeEBBIZ X 250mE 41

ZR3NTOAFANTbR, MERCZES, BEOEEDZAZTATHENS
DIA LEMTOMGEE Ui, 88, TNENOKREFFRIZIKIC H 5 OMEFE
M->TLBETE LI, 74 LRBHRKEREDT v 75 A LELEIC X
THE SN,

3. BREEBE

FEROFEHR, 5L & 6 EAERDBIRFCSH D S b, S3LIEIL TE -
TR NG E XD B ES T E VI FERITE 5 7o MHTARETH -
72 6 FE2TR O BRI, BRHIKE, KRB TH-7, 2055, HH
TRIAVOmEEZMTES LD SMETES ANHENERED > 7, FIFRIC
LRTIHBHEBHTES L0 GETES FEOEREL -7, ZThZEho
A LFER2ITR U, S0mZEZMEBOTE - 2HEOFE 7 4 L3 9772,
BEEMR 2213 0 BPT0TH - 7o HEDEER, FEY A L5 9 152, FEMERER
0®65TH -7, HERNICHEG EMRBDHEGDFE Y 1 LI, BETE-S
1A DAV 0 198 <, HEEERZER 0 B42TH - 72,

ZDFALET— 513, SPSSIT & - THAEH, 6 4EAED PRI MM
B oI - Tz, Wilcoxon D541 & EMARE BT 7z,

ZOEE, S0mAEHAEBNTES YA L EBMETES Y 1 203D, 644
DR, SHEL §HEEDRE, ThENOFPHEDRERR TR Shis
MoleDT, WEE2EOHAEIR N TE - 7250mE EHETE - 7250mED ¥
A LD Wilcoxon O fF 54 X NAMNMRE BT Tb NI, T DR, ZD2F 5 %K
BTHETH -7 (p=.000)0 (FK3), NAETROmEESSE, #HTES
L0 bR TES EATREM RS S Tz,



42

x2

INFEHE68Z Dt Z B 7o ERE DS ED0mED T — 5

i LD o

FE |y | ) | Bae o
2 )
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SAE| AR | — 11.00 10.83 —0.17
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SAE| AR | — 10.77 10.51 —0.26
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AR | 4| — 9.73 9.34 —0.39
AR | 4| — 9.73 9.55 —0.18
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S5AE | 5| — 10.03 9.27 —0.76
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B | &k 3 E'S 7.73 7.75 —449.38 —636.40 8.00 8.06 14.0
C |mfk| 3 E] 7.07 6.73 —396.42 —511.24 9.85 9.79 12.5
D |@miK| 3 E'S 8.34 8.55 — — — - 15.0
E | @] 3 E] 7.25 7.08 —303.89 —320.13 9.37 9.75 12.6
F | ¥ 3 % 7.42 7.41 —131.84 —523.49 9.21 9.38 12.9
G |mk| 2 £ 9.57 9.32 —193.45 —1793.12 6.78 7.40 16.46
H |d#| 2 % 7.64 7.54 — 25142 —265.19 8.58 8.96 13.5
1 | 2 E] 7.06 6.76 — — — - 12.5
] EKk] 2 % 7.05 6.93 —610.71 —683.28 9.61 9.71 11.8
K | @] 2 £ 7.84 8.10 —410.36 —567.70 8.62 8.34 14.3
L | &k 2 E'S 7.83 7.84 —558.91 —473.20 8.31 8.16 14.8
M | ¥ 3 £ 8.05 8.00 —391.77 —412.04 7.93 7.99 14.5
N |##] 3 % 7.67 7.95 — — — - 14.8
0 |mk| 2 £ 7.78 7.39 —465.56 —436.14 8.42 8.47 13.9
P | &K 2 E'S 8.91 8.52 — — — - 15.0
Q || 1 S 7.96 7.92 —582.83 —538.99 7.94 8.33 —
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W | Ei | 2 £ 8.28 8.14 —371.09 —594.21 8.08 8.25 14.8
*100m HOHKE 7 1 LSOV TIIESGEE S 1 L0 A1/1000 % TRl L7z,
A fk .77 7.66 —374.36 —498.47 8.64 8.17 13.87
B+ 7.30 7.16 —337.34 —470.00 9.31 9.48 12.93
8 LS 8.32 8.27 —373.85 —533.23 8.01 8.07 14.91
B 7.58 7.59 —207.25 —355.04 8.91 9.23 13.78
¥ LS 8.05 8.00 —391.77 —412.04 7.93 7.99 14.50
BAER 7.15 6.92 —415.40 —527.48 9.55 9.64 12.44
LS R 8.30 8.21 —384.39 —536.24 8.08 8.14 14.85
2k 0.642 0.672 149.166 191.751 0.798 0.750 1.259
BT 0.240 0.386 169.759 233.421 0.403 0.284 0.851
g‘% LS 0.570 0.472 123.517 170.487 0.587 0.320 0.782
14‘?.!: B 0.112 0.246 65.629 145.993 0.316 0.236 0.797
7% | ki (1404) -~ -~ -~ -~ -~ -~ -
BT 0.113 0.167 167.243 258.373 0.205 0.188 0.364
LA AR 0.590 0.545 128.355 168.238 0.606 0.350 0.838
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A [GLd 3 % —0.35 —0.03 —409.57
B [ 3 £ 0.02 0.07 —187.02
C [GLd 3 % —0.34 —0.06 —114.82
D [ 3 £ 0.21 - —
E [GLd 3 % —0.17 0.38 —16.24
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K Ak 2 E'S 0.26 —0.27 —157.34
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P [ 2 S —0.39 — —
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L [ 2 5 —0.11 — —
R g 3 % —0.11 0.41 —37.93
S [ 1 5 —0.22 0.03 —193.33
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U [ 2 S —0.04 — —
v (513 2 E'S —0.16 —0.04 —330.95
W [ 2 S —0.14 0.16 —223.13
EXIS —0.10 0.13 —153.49
B+ —0.14 0.17 —156.23
S —0.05 0.06 —204.67
F # B 0.02 0.32 —147.78
S Ries —0.05 0.06 —20.27
A —0.23 0.08 —161.31
AR —0.09 0.06 —197.57
ES 0.187 0.233 188.340
9T 0.177 0.195 161.944
LS 0.197 0.284 221.053
A 72 By 0.182 0.132 211.541
Lrd (1405) — — -
DRG0 0.101 0.179 153.084
L 0.224 0.284 228.629
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RT7 D BEARE LBBIEO0mEZH 2 E O TE - 72856 SHRE
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P Z
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[E1EEs 0.017 —2.380
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wonthro7 (p=.284) (1),

2) S0mEMAEBENTE-S BHEEREDEED Y A L L, I OKiEF5

EREBAEI A A TR OESUERTR AR O T A LEED DRI ONT
WERE AT, S0mEHEB O TE-> B EEBETESLBAD S 1 L1
54*@?ﬁ%@%ﬁ%baﬂ(p:mn,mmiTMWTiéib%ﬁE
TEBHNENZ EMWRBEENIZ ENDS, 50mEHZBOTE- 8a &4
ROBED S A LEE, M OREE T4 & R B2 kS A 724D o BEHE AR K%
DA LBEEDZEDBRIZDNT SPSS % T Wilcoxon O FF 4 = AL
ETHMTFLIcEZ A, S0mEMABONTES LA EBLOELED I 1 LEL,
B R & R BT 245 A 7R OBE R KIED TA L#EDZE, 5
WKETHERZEZNRED SN (p=.006), HETHEIESL I ENTED
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MOED T A UEENEL 85722 EMFEKRO—2>TH % alfetkd Rl s hiz
(#38)s

FBRAEFT - 750mAETIE, MEBOTE- A EBETE- BEAD 7 A
L, BRERBSOBITHEESRED Shicicw, BRERBFIZO >0 TOH,
S50mEHtEEOTE-GELBREDEED Y 1 78, W CRET-HEEH
HiZ A A28 OBMERTRAIRD FA LEEOZOBRIZ DN THHT L,
ZOFER, S %KETHESESAD LN (p=.043), BIETHIEL L
MTEOIHONRD FA LEENEL 5 572 2 EDFRD—>TH % w]EdE
DR EhI (£8),

K8 D« WEAKME RBHGTROMAE O 7 SRE DL H O50m L
DF A L% HOBHERTRKAIRD T 5 LUEEDOZEDORE

D Z
EitEs 0.006 —2.769
[SUTES 0.043 —2.023

3) 0mZEMEBENTE- GG LMEDEGOEHREXE L, W (RET A
LRI R A TCHL) OHEBBIERTIR IR D T A LEEDZDBRIZ DT

WERE AT, 50m A AR TE - 7288 S8 T - A oE#E R,
5 %KEETHERAZMEDON (p=.03D) (£9), S0mETIEHTESL LD
bHETES FMERENRO I ENRBINII LS, 50mAEHEBENT
E- e GA ERBOGAOERERE, W (Kii s RRfHiEFA R ©
BHIERTRKIRD B A LdE 020 BRI 20T SPSS % M T Wilcoxon @
Tt &R E T Lic& 25, 50mAEHAEBEOTE - 72548 L0
AOEREXEE, W (RE 5L BEHi2#HAR) OBMERRKIRD FA5
LH#ED#, b %KETHELENZD SN (p=.006) (K10), #HETE
HEDBE LTS S e D BMOIED FA LERENEL 5 - 722 EBFKRDO—DTH
B[RS RE S h Tz,
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FERAET - 7050mETIE, HEBEOTE-> GG EMETE- 2B E50E#
JEE, B-EPREICEEERED Sk, BFEHFEIIONTOAS,
50mzHtEBOTE- GH B OEMRERE, M (KT 5 &2
MatE AR OBEHIE AR AIED A LEED ZOBRIZ >0 THIT L,
ZOHR, BT TR, S0mEMEBOTE- A EBREOBEOEEEME &,
JH CREE 58 & R BAEI A KE A 7SR OHMBERTIR KIRD TA L#EDXE, 5
%mﬁfﬁﬁﬁiw%beh(p:mﬁ,%%fﬁ@ﬁf%LEﬁ%<mo

DIIMOPED T A UMENHEL 22572 2 ENFRD—>TH 5 aJfePEAiuRE
Shic, PFEETES WKETHERENED SN - (p = .345) (F
100

K9 HMEBECTE > 70 FEEEIE & TE - 7o FEERIEIT DN T

BHERHE 0.031 —2.154 8.74 8.59 0.780 0.800
% ¥ 0.050 —1.960 9.47 9.31 0.270 0.403
'S + 0.260 —1.125 8.08 8.05 0.360 0.528
o ¥ 0.043 —2.023 8.80 8.52 0.621 0.579
[ i3 0.347 —0.941 8.71 8.69 0.830 0.891
SRS 0.109 —1.604 9.23 8.91 0.236 0.316
LS/ 0.180 —1.342 8.16 7.94 0.235 0.006
R 0.345 —0.944 9.59 9.55 0.208 0.205
Bl 0.612 —0.507 8.06 8.08 0.396 0.606

R0 D @ ElE LB RO M A E 728G SO B8 O50miE
DORERPEFE L WO HMERTR AR O T 5 UlE2EOME

s} Z
BWIRE 0.006 —2.769
% + 0.012 —2.521
Gi 2 0.345 —0.944
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VI. ¥ & &

ARETIE, S0mEERRIC, MAEBEOCTE- A EBRETE->LBEGD S
A L%, EHER, BXY, TOXOMHMBITOWCTHE CRfiE 18 & E B 25
AR OEHIERTHRAIE D T A LR OSSR L7,

INFEADB0m 2 2, HMaEEOTES XD SHETES H#n T &
RNt PEEREREDES, FRA TR, BERNTES LD &
RTEZFEEms R ohicbon, hERT, Wy, SRZ 1T
ToMmBERoNE -7, i, @RIBF TR, HERNTE-720mED
A LERETE-750mED Y A LDEE, MAEBOTE> M (KiETH
EIEBARI A RS A TR OEEMIERTRARIRD T A L S e T - 72l (Kiiz
TR E R ZRA TSR OHMIBERTHRAIRD T A U D 2104 132 BIR A
Booh, BETE->HNHEBNTE-BE XD, M ORiEf5H & 3
HizdS AR OBEHERHRAIED T2 UBENH L 72 - 72k, 50md 5 1
LDHE L 78 o TR REEASRIR S Tz,

Hep LA A g & LI E RSN &, MAEOTE - 1A e TE-
A TE, METESZ TS XD bERENEL LD EMRESHh
7o UL, 203, BrEdhEEosriczofmnidontz, 7, EEE
DFEEM CREE T4 & EBIE 24 A 7ZHD OB RTRARIRD TA LEED %
CHEBEREGEARD N, BETE-hRHEZBTE-28E& 0, 1
ORI T8 & R BHI A AE A TR OHHIE R AR T A LR #E 5 - 7
728, FEHENE L 1 - o afREMEDURB S N,

S OFEIL, O/NFED SERA, & SITIIREA £ THBRE ORAE P
U, MR NTE-THELRETE-KEEDI A LEEMFTEZE, @
R Fi B H o R i 100m TH 5 O T, A EEREIZ DL TIR100m
OEAEOMAEBCTEST2I A LERRBTE-TI A LEBTEE, OF
KHATIE, HEEOTES20mED ¥ 1 LA EHRETES750mED ¥ 1 L
DL, MAEBEOCTE > 72l ORI 18 & EBIEi 245 A 72D BB R K
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IO T A UM EBETE- 7l ORIEEF-5 & B %45 A 728 D BT
RARIRO FA LEEEICEESHEBREAD SNt bbb od, W (KisT
S EEPIEEAE A TSR OB AIRD T A LEED 2 S EREDZICH
BERBEfRsED onm -1, 2, THETE, MAEBOTGE - 7250mED
YA LERETES0mED Y A LDEE, HEBNTE-> M (KiET-5
LI BHEI AR A TR OHEMIERTR IR D T A Ll EHUE TE - 72|l (Kiiz
T &R B RS A TSR DOHEHIEL TR RIR O T A U O 210 75 B R A
Bvoniip-fic bbb od, W CREEF A& EBEIERA ) OEiE
FiRKIRD FA LBED % EEREORICHEREHBRIED SN Eh b,
AN GEEMETESTCEED I A LENH 12 51F, /INEEDS0mE
EEEL Eo100mETIE, EOXBTZD Y A LENHT, ZOHERIEFE
D &S BEEICRNT 200 H0ET 2 &, OEECBAEEBETES 2
BHED I A LENH B 613, FERITEOXRERT S L, O LD
—TRBETFOHFITOVTHRET 52 &, REMNBITFShi,

X [

1) http://homepagel.nifty.com/moritake/taiiku/putiputi.htm

2) HAREE B HRALAER N1 4 A 7 = 7 ZWFSEHEE, TRk R
DEG, N—=ZK—=)V <H Y 4, 1994, p.48

3) Shunichi Tazuke, THE FIRST STEP: WHICH IS BETTER, THE CHILD-
REN’S SPRINT (50M RUNNING) WITH SHOES OR WITHOUT SHOES?
-FROM THE VIEWPOINT OF 2 DIMENSIONAL BIOMECHANICAL
MOTION ANALYZE-, 2004 PRE-OLYMPIC CONGRESS Proceedings
VOLUME II, 2004, pp. 315-316

4) Shunichi Tazuke, Difference of running motion by difference of shoes
about swing-back velocity of driving leg immediately before foot contact
on the ground, Journal of Biomechanics, Volume 39, Supplement 1, 2006,
pp. 193-194
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