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The relationship between “spring ability”and running economy on middle
- and long- distance female college runners

Tetsuro SAEKI

Abstract

The purpose of this study was to clarify the relationship be-
tween the index of rebound jump (RJindex) and cardiorespiratry
to investigate the role of “spring ability” in female college run-
ners. This study is expected to contribute to the improvement
of the running technique and training method to increase run-
ning performance.

Seven middle- and long- distance runners were ran at submaxi-
mal and maximal velocity on treadmill. Measured variables in-
cluded cardiorespiratory value on submaximal and maximal run-
ning, and (peak value) ex. (VOymax = VO,submax + VO,peak
x 100) on oxygen uptake, respiratory ratio, volume of ventila-
tion, and heart rate. R]index was calculated by contact time
(Con. T.) and air time (Air T.) on five successive rebound jump
(1/8%9.81xAir T.2+Con. T.). In this study, the relationship be-
tween RJindex and running economy, cardiorespiratry were ex-
amined.

The main results were as follows:

- Running economy showed the tendency to increase as R]in-

dex rose.

+ There were significant correlation between RJindex, VE, and

%V O,peak.

These results suggested that high spring ability will contribute
to high running economy and to the reduction of the load on car-
diorespiratory for female runners as well as male runners.

It is hoped that further research on the “spring ability” will
help enable faster runners to run more efficiently and economi-
cally. In the future, it may that more efficient running and higher
performance of running were achieved by examination of rela-
tionships between spring ability and running economy, running
performance for higher level runners.
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The load characteristics of intermitted sprint training
—Focus on the recovery time and 400m sprinting capacity—

Kiyonobu KIGOSHI?, Akihiro KATO®, Hirohiko MAEMURA?

Abstract

The purpose of this study was to define the expected effect
difference and the load characteristics of 200m+200m Intermit-
ted Sprint Training (IST) by difference recovery time with re-
spect to running time and energy demand to glycolysis system.
And the recovery time was used 30second, 45second and 60sec-
ond in this study. And 200m in first half of 400m was called
“Front 200m” and 200m in second half of 400m was called “Back
200m” in this study. The subjects were 7th male collegiate
400m sprinter (Age; 20.57+1.16year, body height; 1.72+0.07m,
body weight; 63.54+5.01kg,400m personal best time;
50.91%=2.27sec).

The main results were as follows; 1) In top 3 subjects who had
personal best record for less than 50sec (47.6sec, 48.8sec and
49.3sec), the peak blood lactate acid concentration were gradual-
ly increase as recovery time shorten. 2) These was a significant
correlation between peak lactate acid concentration at 400m race
and peak lactate acid concentration at IST by 30sec recovery
time.

These results suggest that the recovery time for 200m+200m
IST is necessary to select according to 400m personal best time,
if the IST is used to improve dependence on energy supply from
glycolysis system and capacity of bicarbonate buffer system.
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Z T, AWFETIE, RS KERRZ BT 200m+
200m D IST ZFREL, ¥ 1 LB I OfRBERD T X)L F—
THEOBRNS, RIRDKERFICK 5 IST O fifs
B X O BRF ORI L D2 R I N DR OMHEZER
HNITAHZEEHMEL .

2. A &

(1) #ExE

WeEREITIE, R RRTEERICATE L, 400m & %
MEI 2R FHiti® 74 (2057 £ 116 %, S
1.72 = 0.07m, H{AEE  63.54 £ 5.01kg, 400m ENFE
HCosk 5 5091 + 227 8) Z2HWE., TXTOWHMRE
WARDIZED HIF), FEEEENC BV TR R E TELIA
BT EDOEE, BIOERITHES G ST DN TH
HZEAZ L, WOOREIZB W THERANDOSINZ
DRDLHEREET DI EELMIC, 2TORBRENS
ZMOREZES. 2B, ARWPFFEIE 2009 410 H» 5
11 H ORI - 7=

(2) REREE)

ISTELT, KERR308, 45 BBXLV60ITK
% 200m+200m Z{rbh /=, 2B, 200m+200m B KN
400m L —Z OF7H D 200m % Front 200m, 3£ d 200m
% Back 200m IR, /-, #HBMEEBICARERS
T400m EICHEEE, ZOEEXDY A1 L% 400m b —
SINIALELRE BB, TXTOEBEITEENSS
HE100% Tirbht, TNETNOEBEHIE TS 3
HLA Ed i CTirhE .

) MEERBLVAERE

N Z4A

200m+200m 7 12 3 1} % Front 200m % { . & Back
200m ¥ A LABIOHHEDOMEL T =)L 1 L2
EL 7= 723, Front 200m ¥ 1 /s & Back 200m % f A3,
200m+200m EZBWNWTIEA by T+ v FITTEHI

L, ZNEMTDHIEICE>Th=Z NI 1 LEHEHL
J=. ¥ 7z, 400m L — Z 2 B1J % Front 200m 3 & O}
Back 200m D% 1 AlX, Hp S N7z E T A Hi§gH S Hi s
5 ZEICE>TEMILZ. 728, 400m L —ZAD k—
FIE AL, 10 AREICITb N NRBEESTORN
HKicsr 2B U 7z

2) MPFEEERE

BT 1, 340, 54, THORRITBNT
MR FLEEIRE 2 HIE Uiz, BIEI3EARZ D FEMmEfT,
fEI A P AL RERESS (52757 — 70 TM, ARKRAY
) ZHOWTHGE L2, HEICEL TE, a0
MK HBEMBNDOFEEMIT D01, £T7)a—
IWTCHBFELERICT > N THEHRIL, 205 —XIMHK
ERHERD, ROE _RMWZERRL, 0z
Wz,

4) et

Front 200m % f LB XN N =)V 1 LDl D
ZOMEICE, S#aizEHAY, FESEETHOIHE
HiZDWTIE, ZEMBREERIT>Z. £, MR
REOEZDREICE, Wi (STiIZBTSEnThOk
B & 400m L —R) LRGN 2 BN &9 5 2 Jofid
BEONBINTERY, FENMEE TH> ZHEITDWT
1%, ZEIEREZETO . 51T, 400m b—F )Y
AL EMPARRRE & ORROMIEIZIE, Peason DFF
KA ZEH L2, 2B, T XTOKFHUEIIGER
5% A THE L7z

(5) fREEANDERE

KRR ZBBT BITH D, WARKEOHIET 20
FBICRE SN MR ERICKDEELZEL, KR
EHED TR E R

3. ¥ R

(1) AEEBORLS 200m+200m D IST & £ T 400m
L—=RICBIFTH5AM A

z113, KEWRM308, 465, 60F T D 200m+
200m O IST $ & O 400m £ 1 B 1 % Front 200m,
Back200m BEL L= )Y A LEZRLIEZHDTH 5.
Front 200m # 1 & 13, IR ERERH] 30 BTl 23.70 £ 0.90 7,
45 7 T13 23.71 + 0.61 ¥, 60 ' Tl1L 23.76 + 0.62 BB &
N 400m L — A TlE 2450 + 0.84 W TH o7/ F/z, b—
ZIVE A A, 308 TIE51.36 + 237 8, 458 Tl
50.58 + 2.45%p, 60 # T1350.04 + 1.93 B L X 400m L —
A TIE51.97 £ 202 B TH o7z Front 200m ¥ 1 LB X
VC400m L — A% 1 LA EBIZ, HRERRBSB X U 400m
L —ZABTTHEEBERZIIRD s Nho7= (Front 200m %
4 I ; F=1.863 N.S., Total time; F=1.040 N.S.).
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Table 1 Result of the front 200m, back 200m and 400m total time at 400m race
and 200m+200m ISTwith 30sec, 45sec and 60sec recovery time
Front 200m Back 200m 400m total
Time (sec.)
400m race 24.50 = 0.84 27.48 + 1.36 51.97 = 2.02
200m+200mrecovery time
30sec 23.70 = 0.90 27.67 £ 1.65 51.36 + 2.37
45sec 23.71 £ 0.61 26.80 + 1.93 50.58 + 2.45
60sec 23.76 = 0.62 26.28 + 1.42 50.04 + 1.93
F value 1.863 1.103 1.040

EORE1E 2011

(2) KEERORRS 200m+200m D IST & & T 400m
L—RICEIF2MHPEERE

#2113, (KEKRI 308, 458, 60 # @ 200m-+200m
DISTBXV400m L — A& T#% 145, 34, 59B&K
Q7 BICHIE L2 AR E 2R Uz, 2 BIK G
BB X ORIBEER]) OoH T 21T - /R, FORS
KOG X BRI O B EBICHEE T Ao
oo T, M ELEREE O E— 7 1L, KERR 30 7
Tl 16.24 £ 1.45mmol/l, {KEWFfH 45 B T3 15.73 =
0.59mmol/l, KERER 60 Tl 16.36 + 1.59mmol/l, =
512 400m L — & T 16.36 = 0.39mmol/l TH 1V, ik
BRicHEEREZZRD NN K1IE, KERM
30 %, 45 %, 60 75 D 200m+200m ® IST 3 & F 400m L —
BT L MPABEEDOY — 7 B0 EE, W
ANZEWTRLEDBDTHD. 4716, 4878 X 51749
B3 Ditkkz AT HAMIE TORE EAE 3 213, KA
REFAE < 22 I DN T AR IEE O E— 7 fEhE <
BB ERL, ik FLE 4 BISKRERNE< 25
WON TP ALEEEE O — 72 &< 5 HmZz2R L
7.

(3) 400m L — R & 200m+200m @ IST [CH T B MM F,
BMEEDE—/EEDBI%
X 21, 400m L —RIZBTBIMhABEEDOEY—2
il & BREEFRIZ BT D 200m+200m @ IST 1251 5 1L

Excellence group

il

I
T

1 400m race

[ 30sec recovery time
I 45sec recovery time
Il 60sec recovery time

v
T

Subject A Subject B Subject C

Poor group

il

@
T

Peak blood La concentration (mmol/l)

15
T

w
T

o
r

Subject D Subject E Subject F Subject G

Fig.1.Comparison of peak blood lactate
concentration at 400m, 200m+200m IST with
30sec, 45sec and 60sec. recovery time by
every subjects

FHBEEOr—VEEDOEGRERLEZDDTH 5.
400m L — 2B 2 M AL EE O E— 7 fE & SRR
B BT 5 200m+200m D IST 1281 3 i H LB
DE—7 & OFPBERER Z BT L7285 E, 400m L — A
BT B ML R O ¥ — 2 il &K B 30 T
MAFIBEE DY — 7l & ORI O A 73 EDOFBERE
BED SN (¢=0.913, p<0.01).

Table 2 Result of the blood lactic asid concentration at Tmin. 3min. 5min. Tmin. after exercese and peak
blood lactic acid concentration after 400m race and 200m+200m IST with 30sec, 45sec and 60sec.
recovery time

1min. 3min. 5min. 7min. F value
Concentration of blood lactate acid (mmol/l) Trial Recovery time Interaction
400m race 15.84 £ 1.10 15.33 £ 0.98 14.89 £ 0.96 14.31 £ 1.01 0.834 2.341 0.758
200m+200mrecovery time
Int. 30sec 1443 £ 3.72 1421 £ 243 15.03 = 1.72 14.66 = 0.78
Int. 45sec 15.10 £ 1.45 14.93 + 0.83 14.45 £ 0.78 13.56 + 0.52
Int. 60sec 15.66 £ 2.29 14.03 £ 1.01 14.56 + 1.22 14.16 + 0.91
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Fig.2. Relationship between peak blood lactate concentration at 400m race and peak blood lactate
concentration of 200m+200m IST with 30sec, 45sec and 60sec. recovery time

(4) 400m L —R & A A& 400m L —RE KT 200m+
200m D IST ICHF2MHEABBEOE—VELD
oLEA

X 31%, 400m L —Z %A1 L& 400m L — A TOIIH

ABEEOE—VHEEDOEBRZRLEZHBDTH 5.

400m L — A& A I & 400m L — A T O i FLEE i 1 D

E— 2l & OMICHZRADHBEBERNAED 5N

(r=-0.905, p<0.01). F/=, 400m L —RA %1 L LKA

iR 30sec TO ISTICHBT B MHABIEEDOE — 7 &

DI HAERBADOHBEBGZRNRD 5Nk (r=-0.947,

p<0.01) %%, 400m L — 2% 1 A ERERE 45 BB X

V60 B TOMmPABEIEE DY — 7l EORIEHEZ M

BRI fRIZFED SN o2, 61T, KEWRE 30 7T

DI EBEEE DO E— 7l KBR300 D ~—4 )L

FALEDBITAHEERADMHBEERNZED 5Nz

(r=-0.785, p<0.05). 728, 400m L —ZA ¥ 1 L EKE

R 30 B COMPABRIREDOE — 7V fE & OB{RZE M 4

IR U 7z,

55 ¢
54 ¢
53 ¢
52 ¢

=-0.905
p<0.01

51 ¢ o\ o
50 ¢

49 L

48
14.0

400m race time (sec)

15.0 16.0 17.0 18.0 19.0

Peak blood lactate acid concentration
at 400m race (mmol/l)

Fig.3. Relationship between 400m race time and
peak blood lactate acid concentration at
400m race
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4., £ =B
AW D HAE, KERFRB O E 7% 200m+200m D

IST##FEL, Y1 LABLUEERDO T FIIF—FEHD
BEne, KEKBO RS ISTICRT 2GR
K UM DR IC K B W S N DR OME 2 Mt
5ZETHoT.

T, YA LIKDWTHH LR, Front200m %
L, IRERERE 30 7, 45 %), 60 BB X T 400m L — 2
DOEICBNTHEREZRZED S5NT, Front 200m %
& Back 200m & L EDFITH % 400m h—F )L A
LITH, HREMEICEREREZIRD s NEr > I
1%, ARWHFEICHBT S IST 23 400m L — A DFEEE O T
DR EMZ KT E2HDTHD, RFFRITBNWTHREL
ZISTIY, TOEBRBENEY CH->LILERTD
DTH5B. —HT, Y1 LDVEE%EH% &, Front
200m % 1 51, IST 7% 400m L — A & b L T 0.8 BofE
EHE<, 400m =% IV YA LB, ISTH06HNS 2
FOFLHE s WEE 2338 577, 400m L — A % 1 L D
FIINAEEE TR 2END, 400m L — A5 1 A

570
54 1
53¢
521
51 ¢
50 |
49 1
48

400m race time (sec)

14.0 15.0 16.0 17.0 18.0 19.0
Peak blood lactate acid concentration

at 200m+200m IST with 30sec. recovery (mmol/l)

Fig.4. Relationship between 400m race time and
peak blood lactate acid concentration at IST
with 30sec recovery time



WIEH AT L ORT 5 &0, BADR— ARG Hi &
LTV ZENHERINDZENS, RBHERTO
400m L —AF A L EEBRMEFTOISTOY A LEZE
HALC T 5 2 SITi3EEMNES. Lirl, ISTO%
ALMW400m L —A YA LZxEER>Z2 8, £TO
IST 7% 400m L — ZIT% U CHEEME O Tl & fir &
B TWAAEESEDH D Z 2 RTHDEEZEZ LS.
KICKERM O R2 % IST O A ik 2 M 20 T
TN F— G OB RN SMRETT 2. BEROTRILF—
IR RICB I 2 REEEDIAB THL I ENS, EF)
Lo THEEINEZAROEIT, @EHERNS5 DRIV
F—HENDIKGFEORES ZHRITH S Z ENTE
%. DT EIZDNT, Lacour et al., (1990) 1Z, 400m
L — 2% OIMHPAERREY, MR FEDOIEZERE S DI
ELTHMTHDZEZRLTWS, LL, BKHT
AEPE I NTARIZALER AR MTCD I2&>TI k-
a2 RYTZHICEIFN, I a2 RUTHNICTEEIH
5ZLICEO>TATPFEEKREINZZENG, IMHFEL
FRUEEEE, SN EFEANHINZABEDEL
BlEINEROABBETHS. Lizn->T, HAM
SINEAREEET D &, WEICE, JES Nz EL
FRIREE D RK/NT K > THREERN S DRI F -0 E
HREZAEWMICHIS Z LIdRETHS. L, HEIC
U T KO TR e R AR RE R CO, HE & 2 M
THZEWE, VIURTOEBRTIIHEETHD. =2
T, MPAREEICEL T, W< DOhDRANHD &
B E L2 BT, PR 2 sl L U TH W .
AWFFETIE, 400m L —RAIZBTF B L —2AF 1 L&
HABBEEDOE—7HE & ORICHZE A DR R
Loz, UL, TNETOWZEN ST, mi#HORE%
WOWT—HLERMREIGESNTVRVWEFT X 5.
Lacour et al., (1990) &, &> —ZX>ANZ higgk& LT
RUTHRIRINT =< > A E M ABEEDOE—2
fil & DMICHE RIS EOHBBIRNED 6N /= T &2
LTWa. —HFHT, HREEH (2003) @ H L TII,
400m ERCEk S MAPABRBEOE— 7 E L ORICEERR
FBERRIZFED TR, [FERICEHS (1998) @
| TH, 400m EFCE &L T 5 2 RIHIE I Nz
P FLEEIREE & ORICHE B/HBIRfRIIED 5N Tz
V. X 512, Ohkuwa et al., (1984) OHETH, 400m
EHEMETHHREEENRE L ZSEITIE, 400m ERL
fr &M FLER IR E O Y — 7 il & OB HA /S AHEI BRI fRIZ
FoHLNEW., LML, Ohkuwaetal., (1984) O T
1%, 400m £ O M ABRRE O Y — 7 #El1E, 400m % H
&9 25 T, 3000m Z2EMET 25H#H &Lt
BLUTHRICEWEZRLIZZEE2HEL T b,
ZDEKDIT, 400m EDY A LEMPARBIREDE —
EEDBRIZDONT, —HLIEREAESNTHRN
HHELTE Eok<{FAHKOETZIToLELTH,
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AN, FZIEMETHEOMREICE ST, RITKE
THLRINF—HHERDRKE BRLREEOH D Z &
MEFH5N5. Z3UE, Nummela and Rusko (1995) 12 & -
T, S0 BRBRIEORKEFHICBVWTIE, EXEKETSLT
FIVF — G RAVEEEEEE T SFARBIEE E TR
ZEDNHETINTNEZENSHIMDASD. BRI
13, 50 BEEORKEIHICBW T, ABETRILF—
HAR R DEBREN 40% ) 5 50%FRE EMESINTHO
(Nummela and Rusko, 1995), 400m Z&E D X 5 /=144
BT F -2 L 2GR OEEHEANICE ST
BixsznZEMEZSNS. DFD, [FEED 400m ED
INT =X AZRLEZELTH, FARMEEOFHEE
1, ARAICEEERD S O T RILF— M O EBE D
mWNzD, MHABRRENMEN S ENEZ 5N, iR
REHOBEEL, RN S ORIV F— R O =R
EREWZDIZ, P AEBRENES N ERHRIEINS.

CDOEDICEZDE, 400m ZHAET 2 HEHEZ
GELT, 400m 2H<EDEND BT R)F—M
MROBEMSEZD &, EEgEFREESHDNS ATP-PC
RBLOMBEE RN 5 DRI F—MEanEn &, £z
FENEED DL ENKEE I NSNSV, Lz
Mo T, 400m ZHMETHHEHFEMRELZGA,
AKIFFED & ST, 400m EDINT +—< > A & ALEE
BEOE—7E&OMICHEERMHBEMGRIHED SNl
EiE, DULAMBRKRENZ D, —F, 400m 2HMET 3
W5 % /= Ohkuwa et al,, (1984) &JEEZS  (1998)
DIHEITBNT, 400m D)X T +—< > AEZDHED La
Peak & DMICH E/RAHBIBIfRATED 5 N iah > 7= B H
I%, Ohkuwa et al., (1984) D% TIZ, AW #ERFD
400m ENT =X ADIEE DENHEDITH /NS
MmofzZl & (63.3 + 118, BEFEKIZ2.0%) , B
B2 (1998) OHi5 CTHEA L7z 400m £ T 5 2 D1
HEBIEER, BT LBLPEREOE -V ZRTHDT
IR WAIREMENE A 51 5.

KIZ, ISTIZBT 5 MM HABRIRBEIZ DN THRET 5.
ZORER, MhAEEED Y — 7 #E, 2 ToREMIC
PBWTHEBEREZIRD SNRBRho . ZORERIT, 30
B+r10BBXU208+ 2002 THIRERYY > 7
FEE 2 R BB DK BRI 2 30 B TIThEHE L 408
HEED XYY > 7R & O B P RLEE R E O 2135
WoNBMo = EEHELZTMNS (20000 Ot &
—HUHRTHD. LL, 400m L —AEFKISTIC
B LM ABBEEOY -7 EE2EANTIEELZEZ
A, ETOHBHAT, 308, HBBLTOBDOSIED
WIENDORETOMHABIEE D E—ZEH, 400m
L — 2% TOIMPAIEIERE DY — 7l & g U TE W E
zZmr U7z (Figl). 51, 400m L — A &L TH
Wit P ALEEIRIE O ¥ — 7 &R U7z ik B & 400m B i
REDBERICOWTHRFNLEEZS, TOMEHBIZREL
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TODIATITOITBHIENTEE TR, 4786,
48T 8 T HIT 49 3 DRLEREH T AWML T ORISR L
i 3 40, IRERERIDYE < 72 212 D Tl AL EE IR 1S
DE—VENE LS5 ERL, fibk FE 4 %413k
BRENEL 2212 DN T ALEEEE O ¥ — 7 0%
<IsBEmZRL7Z. LEAN>T, IST & 400m L — &
Ext U TP A RBEICERENRD S NRho
2T, NS OHRT DFME S S T2 EBRF OB
kI N0 THhHdEEZ NS, FEBIZ, 7kt s
(2003) DL TIE, MHPARBEEIGIEMOAREIR
ROENBN->EbOD, BFEAER ME CO, HEH
BRI G RIL, 208 420 BORBRWZRYY > 7
WZBWT, J0BORYY > 7 &L T, ARICEN
HZRLEZEZBELTND., 2502 &1, 30
MOKRKEZIAZEICE>TPCrazREIEL &N
TE, L0 OEBEEOIRIINF—2HETHE
MATEEIC DD 2 &, I 51T, HREER OEEER AL
INBZEERBL TS, ZNH65DIZEMS, IST I,
FEMER NS O L3IV F — G O EIVE B K U HRE R D
BEEZEDD N —Z22 7L THEYTHD I EMR
XNz £z, RERD S ORIV F R O EllE
BXUHERBROEGEEZSZDD N —=27 LT
IST #H WA, #5E O 400m H iU T
KB 2R ETINEOH DI EERETEIHDTH
%.

KIZ, BRI, IST OREREINE <72 512D T
M ABEREOE — 7 ENE < R5HEMERL, FAHE
KB RNEL B3I ON T A BIEE DY — 7
NELBRIZEBERLEEZEXCDNTHRHNT 5.
Hatta (1990) 1%, E5&E R L —=> 72K 0 ERHEKD
ABBEEORTAREED I EZRLTNVE I ENDS,
400m EFLEFITENZ B DI, HERERICKDEH DO
RO N2 RYTHNIZBUT B ORBIEI RN &N
EEHEHITHZEMTES. LENST, EFEIZDW
THFET % &, KERENELSR5ITDNT, Front
200m CTHIH U 7= PCr D [E118 35 X DFLEE DR (L3 A,
Back 200m % E % /= D IZ A EIs TR )V F— D K5 %
PCr 5Bk 72012, #ERELU TP ARBEDOE—2
EHAETTE2HDEEZENS. ZLT, 30HDIKE
T3, PCr DEEDB X VAE OBEILN A+ T, Back
200m ZE S /-DICHER TR F—% PCr B +712
BDHZEHTET, BEERN SO ITF)LF— 4 o=t
ENEED, HREELTEWNTABEEZRLEZDD
EEZEND. —HT, F4£ITEST, 30 DEE
D WIKE TIE, Front 200m THIH L 7= PCridiz & A
ERIERT, HRERICKS H OREHHEA TN
72912, % E LT Back 200m #E2 /0D LRIV F—
EHMBERDS OMFRICHES 22579, ABEENK
MmolzbDEEZLND. LT, 60BDIKETIZ,

12

PCr O [RE B X A D) D 2 FEE £ TitEA, Back
200m % E % 72O TRV F—% PCr I 5 & fiiht
BMNS DL F—HIGICEL Z ENTEREITE
0, HRELUCTMHPARBENES BB DEEAS
N5 D0, ZNL MMIFICEST, EBAFED 30
BWTHEELZLN)VETHIET 2201213, 60 BEE
W TH->7-Z 2Rl TWS, LML, M4l
£9IZ, 400m L —AF A L &30 TOIn AL EE
DODE—7 L ORICABBREDHBEBERIRD 5N
EMNS, A00mED/)NT =AM EDDITIL,
PCr D& R 3 K OV R R 1T K DB E 2 =
BT ENMBELEIN, BAERMIZIE, 30MDISTIZHN
TEL OB ABEAERT DI ENTEDRENNERS
NH&ZHDEEZBNS. £/, KEFE 30 To IST
BB M ALEEEE O Y — 7 i SAKERR 30 B To

N—=Z )51 L EDRICHEEBREDHBEREKRIGED 51
2 &S, IREEER 30 B T o IST 1BV 2 i 2
SO F MG OEMEDORIEE LT, KEKRH
OB TOISTIZBITE N—FINI A LEHNDI LN
WHETT, 400m EFEEE BTSN —Z VT HEDO—
DELT, KEKEM3IOMTOISTIZBITS h—4IL%
A LEHEDD I EEHTHIENTES.

AWFFETIE, 400m L —ABLOISTHK T, 157#, 3
531, 5 08, T BRI A BIREEHE L. LT,
AL THW M ABEIREEDO E— 7 HI21E, EDORER
THIE SN HONIRIET, H&H eI ALz
AWz, EITmRTIE, 30805 60 TR T T % E M
FEEEENC B DI ELEE IR, EER TR, K5 0%
WCE—=272MZ25ZENRINTND (HIAIFE D,
2003) %, ARWFZETIE, MHELEERE O E— 7 IR
12, F—#EFEchHifick o TRAD, F—ilETH
BB IC K > TRz 2. APFRITBWT, L
EOE—7EELT, 15%, 37i7% 550k 7/h7%D
BN CHROBENVWODZFRALZHBEIZIZOLD R
iz, LT, M EBERE O E— 7 B0 Bk H
M, EWERE R ER IR T B ERINED 5N
MOl EEHERTDIEFIEFICRETHD. KN
12, {EENHICBWTEME S NZAEED, micH S n
5 FE TITIRFRIBBIENRE Z 5 Z EidmsiniTnwsg, L
ML, INETIT, HEIHRRTENS MPABIREDOE—
7% RS ETORE, FRI3%HEEL X)L oL
REE TR £ TORMEER/NT +—< > A L DR
DWW TIME S TR, RS R OB AR EE
CO, HFHIRICKMOMEZEBZE L b DI, diF 5
(2003) DIRUL7Z40 D EHRY ) > THEEI BT % 5E
B IAD S EEIK 7 15 /0 £ TOMBE CO, PEH B & FHix
A4 > OEPEEDBREMFLEZHDDATH 5.
FLT, ZOWFETH, @ CO, B HH B H i
F > DT & o 2R O S % B 8 L 72 IR



NWHNTHEET, EEHNT +—< 2 2L DEBBMAE
Nz, —h5T, BREok>A by F&IT—%4
DIRIEFTIE, APEINAEE NI E < B L
H" 0l H< BT D EMNTEDLINEVNDIREND
WBETHD., TOIEaBETDHE, 5%, WE)NT +—
XA DOREALEE S HY OB HE & OREGR B MR
AT DMENHSS.

5. E 8

AW TIE, RERE 30 7, 458, 60 £ T®d 200m+
200m @ Intermitted Sprint Training (IST) Z&%E L, %
LABIUHERO TR F—FEZOBENS, BizdHK
BIFHIC X 2 IST OARRER X E R EEZH S
MZTBHZEEAMNE Lz, #REFITIE, KEEkE Ewih
TR U, 400m EZ B &9 2 B 74 (ER;
2057 = 1.16 5%, HE : 1.72 £ 0.07m, H{KHE & ; 63.54
+ 5.01kg, 400m ENFEHE RS 5091 £ 227 8) %
AWz IST & LT, RERRI 30, 45%, 60 ik
% 200m+200m £ Zfrbw . 2B, #id O 200m %
Front 200m, %3 ® 200m % Back 200m &IER. F /=,
Pl E 2 BICANBEIE ST 400m FEICHB SE, 0k
EDYALZE 400m b—FI)IEFALELT.

EBERIIUTDOEBOTH 5.

1) 4756, 488X 5IC49MW 3 Dilsk2 AT 5 AW
K TCORLEk BA2H 3 413, KRERHENE 725120 T
MHARBEOE -V ENE<IR5HEAERL, 8T
7% 4 ZIIKRBIFRIAE IR B 12 DN T AL R O
E— 7 lEnE < b @Emz2mrL 7z,

2) 400m L — 2B SHIMHPABIBEEOE— 7 E LK
HIEFM 30 B TOISTIZBWT 2 M ABEEDOE— 74
EOMICOAEFEEREOMHBEBEGRNEAD 5Nk
(r=0.913, p<0.01).

INHDT &R, RN S O3 )LF—EG O =ik
EBRUVEREROEEREZRODD N —Z227 &1L T
IST ZHWAHEIT, #EED 400m N A FRLEk I U
T, KERZRETI2HEOH D EERBTHHD
Th5.

SEEK

a2 b—, M: GHEHENR 2004) E#HENL—=
ST DHEKRIFINF = ANLITARL—ZF
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Contemporary problems and these of coaching theory in track and field

Kiyohide AOYAMA

Abstract

The purpose of this consideration is to clarify the academic
characteristics of truck-and-field coaching science as a practical
science, and its contemporary agenda, based on the past academ-
ic-methodological achievements in general coaching science.

Various motion problems occurring in actual scenes of truck-
and-field exist as questions to be solved in the four spheres;
coaching-management methodology, training methodology, mo-
tion-forming methodology and organization-management meth-
odology, which should be selected according to the interest.

Therefore, solutions in the truck-and-field coaching science
should not be bound by existing scientific methodologies. They
should be questioned as if the description of the solving process
is persuasive enough in the selected methodology
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A case study of using a guide rope to visually impaired female sprinter

Katsuyuki KONDO ¥

Abstract

The present study focused on an individual with a severe vi-
sual impairment competing in sprints who changed her grip on
the guide rope as a way to improve as a sprinter. We investigated
relationships between the shape and material of the guide rope,
grip, and competition results to elucidate more effective meth-
ods for gripping the guide rope during sprints. The results sug-
gest the following:

1) The length of the guide rope should basically be such that it
enables the competitor and guide runner to run with identical
“form” and “rhythm”.

2) While the method of using the guide rope varies consider-
ably among competitors, the act of gripping the guide rope may
stiffen the upper body and negatively affect the overall running
motion.

3) In the present case, although switching to a method in
which the guide rope was wrapped around the wrist improved
sprinting times, techniques for changing direction when running
on curved tracks must still be developed.
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