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Abstract

The purpose of this study was to analyze statistically the increase amount of the
maximal speed, the stride length, the step frequency in 60m sprint of 4th, 5th and 6th
grade in elementary school.

They had 7 classes for the relay game and sprint regﬁlarly. One class was 45minutes.
Statistical methods were t test for Significance of the difference between two means
for correlated samples, Analysis of Variance: One-way Classification and Two-way
Classification.

The results were summarized as follows ;

1. The increase amount of 60m sprint time showed significant change in 4th and 6th
grade.

2. With the ANOVA (One-way) of the 60m sprint time level, fast and slow group of .
4th grade showed the incease amount of stride length but middle group showed the
decrease amount. 5th grade of fast and slow group showed the increase amount of
step frequency.

3. With the ANOVA (Tow-way) of the 60m sprint time, boys and girls, 4th grade
showed significantly the increase amount of maximal speed and the interaction
between speed and sex. Boy's fast and slow group’s amount was more than girl’s
both group. 6th grade boys showed the significant amount in maximal stride length
and step frequency but girls showed a decreasing tendency in both factor.
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[ No.|Name 60m time (sec) | Velocity (m/sec) Stride (m) |Steps (step/sec)
Boy&Girl pretest posttest | pretest posttest | pretest posttest | pretest posttest
1 |ida 1254 11.67 | 5.35 5.88 1.43 1.50 3.99 4.13
2 |nozue 11.27 1110 | 6.06 6.17 1.56 1.54 414 462
3 |inaba 11.64 1170 | 5.78 5.58 1.50 1.45 3.93 493
4 |kobiki 11.13  11.07 |. 6.21 6.33 1.40 1.49 489 468
6 |kato 1238 1138 | 5.35 5.92 1.41 1.47 3N 4.04
7 |hikita 10.34 10.27 | 6.58 6.54 1.49 1.48 4.72 4.77
8 |miyosi 1140 1133 | 6.13 5.95 1.60 1.51 4.00 4.08
9 |daikoku 10.88 10.75 | 6.25 6.45 1.51 1.57 4.25 4.18
10 |harada 11.21 1074 | 6.21 6.41 1.48 1.51 4.21 4.41

11 [terahara 1237 1166 | 578 5.75 1.35 1.35 | 4.53 4.43
12 |katayama | 11.53 1201 | 6578 558 1.40 1.39 417 419
13 |fujigamori | 11.30 1124} 6.17 599 1.45 146 | 429 443
14 |endo 1128 11.03| 6.10 625 | 1.42 152 | 4.25 4.12
15 Jamano 11.03 1117 | 617 6.21 1.49 149 | 427 4.39
16 |sano 1126 1145| 6.06 6.10 1.46 150 | 4256 415
17 |siroto 13.18 13.01 | 535 5.18 1.24 1.21 437 481
18 |tutiya 1187 1163 | 571 5.81 1.47 1.47 402 414
19 [katunori 11.76 1116 | 592 6.06 1.54 1.54 | 3.95 4.09
20 |akiyama 11.77 1175 | 588 592 1.34 1.39 | 4.33 4.38
21 |motizuki 1244 1239 | 552 532 1.45 1.51 3.78 3.75
koto 10.73 1071 | 645 6.29 1.66 1.61 4.11 4.13
23 |takano 11.88 1181 | 599 568 1.45 146 | 422 4.06
24 |warasina 1169 1153 | 595 5.85 149 149 | 4.26 4.18
25 |motizukiti 1148 1136 | 6.02 6.21 1.47 155 | 424 419
26 |kamiyama | 11.37 1094 | 6.06 6.25 1.64 1.51 493 429
27 |watanaberu| 1299 1341 | 529  5.08 1.32 1.26 405 4.19
28 |kawaguti 1173 1171 | 592 578 1.46 145 | 4.09 408
29 |nakano 1206 1183 | 575 5.71 1.46 1.50 382 394
30 |sanomi 1205 1171 | 5.71 5.85 149 155 | 393 382
31 |inaba 1126 1131} 6.13 6.06 1.52 154 | 424 4.04
32 |watanabe | 1145 1096 | 592 6.13 167 155 3.74 424
33 |goto 1278 1281 | 546 521 1.44 1.59 3.75 397
34 |kato 1203 1196 | 565 5.71 1.59 1.52 382 4.10
35 |tani 1248 1266 | 5.71 5.35 1.38 1.48 404 3.74
36 |endo 1199 1151 | 571 5.85 1.45 1.48 412 412
37 |sanomiho | 1193 1159 | 588 581 1.56 152 | 393 391
38 |kondo 11.36 1142 6.41 5.88 1.50 155 | 410 4.12

"R NoRoRoNoRoRoRoRoRo R oo Ro o R RO RO R A BB B B R I I IR
8




134

£1-2 S5EEDOmEDOEREBEEE. RESE. BESHEE

|No. Name 60m time (sec) | Velocity (m/sec) Stride (m) Steps (step/sec)
Boy&Girl pretest  posttest | pretest posttest | pretest posttest | pretest posttest
B | 1 ]sanosin 1084 1096 625 ~ 6.17 1.57 1.53 4.07 4.35
B | 2 |takai 11.03 11.07| 6.29 6.13 1.49 1.42 4.70 4.44
B | 3 [tatikawa 10.11 10.16] 6.90 6.71 1.63 1.57 4.22 4.56
B | 4 |inaba 10.26 10.36] 6.67 6.54 1.55 1.51 447 4.53
B | 5 [ito 1220 11.72| 5.65 5.88 1.47 1.67 3.94 4.21
B | 6 |mizukosi 994 10.11] 6.90 6.76 1.58 1.56 4.45 4.51
B | 7 |kodo 10.77 10.59| 6.33 6.33 1.55 1.48 4.43 4.54
B | 8 |inaba 11.58 11.54| 6.06 5.88 1.49 1.52 4.01 3.91
B | 9 |osada 11.14  11.14] 6.06 6.10 1.48 1.45 4.38 4.16
B | 10 |sanomasa 9.85 9.74] 7.14 7.14 1.72 1.59 4.78 4.57
B | 11 {tamura 11.20 1152 6.25 5.92 1.69 1.66 3N 3.7
B | 12 [kinosita 11.23 11.49| 6.13 6.02 1.40 1.39 4.60 4.48
B | 13 |masuda 11.08 1081 6.33 6.25 1.60 1.57 4.06 4.20
B | 14 |yoda 1145 1168] 6.02 5.88 1.44 1.48 4.18 4.11
B | 15 {itikawa 11.31 11.06] 5.92 6.10 1.50 1.46 4.1 4.27
B | 16 |motizuki 10.12 9.70] 6.85 7.09 1.67 1.61 4.24 4.40
B | 17 {sugiyama 11.58 11.56] 5.95 5.88 1.65 1.46 3.94 4.32
B | 18 [sakuma 1218 12.24| 5.56 5.75 1.40 1.44 4.08 4.08
B | 19 (isikawa 1180 1157 562 5.92 1.47 1.28 3.92 4.79
G | 20 |ueda 10.47 10.64] 6.67 6.45 1.63 1.67 4.14 4.01
G | 21 [misaki 1112 1124 6.33 6.02 1.58 1.55 4.09 4.02
G | 22 |watataka 1047 10.37f 6.62 6.67 1.60 1.67 4.26 415
G | 23 |watakazu 11.00 10.64] 6.37 6.45 1.52 1.56 4.28 4.34
G | 24 |kamio 11.34 1140} 6.06 6.06 1.88 1.58 3.94 3.92
G | 25 [haga 1238 12.18| 556 5.49 1.30 1.33 4.37 4.28
G | 26 [nakano 11.02 11.24] 6.37 6.13 1.71 1.68 3.84 3.77
G | 27 |oogata 10.81 10.85] 6.25 6.33 1.65 1.59 412 4.04
G | 28 [iguti 1153 1163} 6.10 5.92 1.47 1.46 4.43 4.32
G | 29 {kanazasi 13.13 1290| 5.18 5.24 1.40 1.43 3.82 3.73
G | 30 {soma 11.28 11.31| 6.06 6.06 1.53 1.59 3.96 4.20
G | 31 |sanoyo 12.21 11.97| 5.88 5.71 1.60 1.56 3.82 4.15
G | 32 |iwata 10.86 11.06| 6.49 5.99 1.59 1.54 4.13 417
G | 33 |goto 11.15 11.44| 6.17 5.81 1.42 1.62 4.32 4.34
G | 34 |ide 11.79 11.78] 5.78 5.85 1.56 1.53 3.86 3.82
G | 35 |suzuharu 11.22 11.29] 6.25 6.02 1.50 1.48 4.82 4.16




INEREEEIC B BT ERE B 2R

135

£1-3 6FHEOOmECRBREESEE. BEHE. ZESHAE
]No. Name 60m time (sec) | Velocity (m/sec)| Stride length (m)|Steps (steps/sec)
Boy&Girl pretest posttest | pretest - posttest | pretest posttest | pretest posttest

B | 1 {morita 9.84 9.65| 6.99 6.99 1.64 1.64 4.71 4.60
B | 2 |sano 10.57 10.48| 6.49 6.37 1.64 1.67 4.30 5.10
B | 3 |kasiwagi 11.20 10.87| 6.13 6.13 1.59 1.49 4.26 4.43
B | 4 [kanamori 11.33 10.94] 6.02 6.13 1.52 1.54 4.40 4.13
B | 5 |osada 9.97 9.94] 6.94 6.99 1.79 1.79 4.09 4.04
B | 6 |[souma 10.91 10.95| 6.25 6.13 1.67 1.64 3.86 3.96
B | 7 |kazama 10.80 10.88| 6.37 6.13 1.43 1.39 4.78 4.63
B | 8 |okano 11.16  10.76] 6.02 6.25 1.59 1.62 4.04 4.19
B | 9 |fukazawa 11.37 1128 5.92 5.95 1.64 1.67 3.73 3.69
B | 10 fkanamori 11.03 10.98] 6.25 6.13 1.69 1.56 3.92 4.10
B | 11 jito 11.16 11.14] 6.13 6.25 1.49 1.37 4.30 4.44
B | 12 |fukazawa 10.60 9.66| 6.41 6.90 1.82 1.72 4.09 4.13
B | 13 |[maejima 12.31 12.00] '5.43 5.56 1.56 1.59 3.85 3.88
B | 14 |[kawamoto 10.23 10.17} 6.71 6.67 1.59 1.56 4.42 4.33
B | 15 |fujiwara 10.54 10.92| 6.54 6.25 1.82 1.82 3.72 3.63
B | 16 |tayama 10.87 11.04] 6.41 6.13 1.61 1.56 419 4.02
B | 17 |motizuki 11.00 10.94f 6.25 6.17 1.56 1.49 4.30 4.23
B | 18 |isikawa 10.80 10.72| 6.33 6.41 1.59 1.54 4.26 4.25
G | 19 |isikawayu 11.31 10.97 . 5.99 6.13 1.49 1.49 4.33 4.17
G | 20 |motizukiyu 11.16 10.94| 6.10 6.13 1.64 1.61 3.95 4.06
G | 21 |watanabe 11.77 11.60] 5.92 5.78 1.64 1.59 4.09 3.67
G | 22 |someya 12.00 11.30] 5.99 5.99 1.61 1.59 3.76 3.88
G | 23 |fujiwara 11.23 10.51] 5.88 6.67 1.7 1.67 4.04 4.13
G | 24 |motizukiri 10.66 10.50] 6.41 6.41 1.67 1.67 4.17 3.91
G | 25 |yamasita 9.83 9.70] 7.04 6.99 1.61 1.64 4,73 4.64
G | 26 |sano 10.77  10.73| 6.37 6.21 1.67 1.59 4.00 4.00
G | 27 |nakagomi 11.18 10.84] 6.13 6.13 1.59 1.61 3.98 3.88
G | 28 |motino 11.23 11.24] 6.13 5.88 1.52 1.52 4.35 4.04
G | 29 |sanosizu 9.87 9.60| 6.94 7.09 1.69 1.67 4.50 4.29
" G | 30 |okasiro 11.06 10.76] 6.25 6.25 1.67 1.64 3.80 3.95
G | 31 |matuura 11.69 11.69| 6.02 5.78 1.82 1.61 3.86 3.59
G | 32 |masugi 11.97 11.28| 5.75 5.99 1.56 1.49 3.87 4.12
G | 33 |watanabeyu| 10.13 9.93| 6.67 6.85 1.72 1.82 4.00 4.09
G | 34 |fukazawa 10.90 10.85] 6.13 6.13 1.61 1.56 4.06 3.93
G | 35 |haga 11.80 11.77] 5.68 5.68 1.54 1.52 3.98 3.67
G | 36 |watanabe 11.49 11.07) 5.75 6.02 1.47 1.47 4.35 4.24
G | 37 |makita 10.71 10.82] 6.13 6.25 1.54 1.62 4,22 417
G | 38 |iawamoto 10.93 11.07] 6.37 6.06 1.59 1.61 4.1 4.00
G | 39 |sano 11.86 11.83] 5.75 5.65 1.49 1.47 3.90 4.05
-G | 40 |watanabeak| 10.71 10.27| 6.54 6.37 1.49 1.64 4.29 4.01




136 oo

M

EMTEBLOLTH B,

SEIDOBFTH, 60mES 1 & REIEIORE L ERET. SEEICHERREBSE SN -
T, AEEE 6 FEAOMTICIR S YOKETERRZEHESRO N, COEMITEETR
L. AFEE, 6FEELOIC02WOERTH -7

MEEBEETOES M LAOEHIIREICL > TR-ZFVFBTEXB3ENEERL>TWVWS, T
DES A LiIE, ZHEL~THRORETLEDL SWEHTEDTH A S5, SEIOHEZEL
5id, BEFELBLTOSHEIR. FTRETRZIILEI0.07THL5030WE COMUSES
i, LAE. PUERMULDBURBL 2720 LTWEH, HUOHERTAH3&0.0TH
25 0.16 WOERIZH - 2o AR BEED 7RO 50mERETH 7'V —7T0.23F,
BOISNV—TTOBHOHMTHRRONIEHEL TV E,Y BHIRTERK 1 EED THED S
OmEHEHTIE, 0.18W2 5 0.2 WOMUBRONIEHELTVE,D

PULEoED S, INEREGEP ShF 1 FEEE TO0m~60mEDGHEHERETRENE
ZRICANBINEE SRV, FE0.20H» 5030 TOEMEAONZ T ELD, O
HMEE—IBOFEERRL L THATVLOTREVWAEEREDN B,

(2) BEEE., ZS5E. SRSEHEECER () ko0 T, #2281,
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%2 EBEOKAEFEROOMmESLS L BEEEE. BSEHIE,
BEaSHEEOTYE (HEDH 5 t BE) () s

45FEE 3TN R 1] BE% t p
60m44h (sec) 11.73 (0.39) 11.56(0.43) 3.20 p<0.05
3% 5 53 BE (m /sec) 5.90 (0.10)  5.90 (0.13) 0.22
IR #2348 (m) 1.47 (0.01)  1.49 (0.01) -1.21

BB Bi(step/sec)  4.15(0.08)  4.21 (0.08) -1.31

SSELE 3SA b iE il L o t p
60m44h (sec) 11.19 (0.53) 11.17 (0.49) 0.47
5 %53 B (m/sec) 6.20 (0.18)  6.13 (0.16) 2.18
R & 308 (m) 155 (0.01)  1.53 (0.01) 1.41
¥ (step/sec)  4.19 (0.08)  4.21 (0.07) -0.58

64E4E 40N e H i bikikr t p
60m44h (sec) 11.00 (0.37) 11.81 (0.36) 4.39 P<0.01
Ik 18 3 € (m/sec) 6.24 (0.14)  6.25 (0.15) -0.33
B4 0E(m) 1.62 (0.01)  1.59 (0.01) 2.71 p<0.05

BB $(step/sec)  4.14 (0.07)  4.11 (0.09) 0.96
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I3 %5 3 (m/sec) 0.11 0.90 #. L RETERIZRL TV,
R 408 (m) 3.40 0.05 BIBOMTIc >V Tt 45FEHEL 6
B E5 E (step/sec) 0.14 0.87 EACEBBEESE O N, Bl
: D 4 FHETEES O _LALR & TRIEF A
S5E4 30A SRk p EHTIm~4emBiEEREL L, th
60m44h (sec) 1.98 0.16 RIBHTHT 2 onsFIBE R LTS
35t 15 2 BE (m/sec) 2.70 0.08 TWiz, 64EETIR, EABOSERL
7% 55 48 (m) 0.81 0.45 R L. pE - FhBicl, ¥5T
5% i 2 B (step/sec) 3.07 0.06 4 o~ 5 cnBHIE A G LTE- TV,
54EETIR. A, THREEOERT
644 36A i 4z p VA, BIEEE . PR b
60m44L (sec) 2.34 0.11 +EEDE 5 N o
5. 4 28 (m/sec) 0.97 0.39 BEEEOMTIo LTIk, 5L
B 48 (m) 3.05 0.06 AR A EETIRE VA, P <0.06
& B ¥ (step/sec) 0.62 0.55 DIKETENDOB VI & 2HBHE D

N, TO5EETIE, EAEEETA
BB EED. PAEITFTVW,
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AEEE GEETREBREERIRONE L s 1h, AEETREDH L OSHEELAED 3
BEEHBRONI, 6FEETIR, SEEE F -7 GHET LA » FAESSEET Y 2EASES
Nt

3. ENE, BrE. TOREMEAIC K 2R, EE. HiE. ROt sEEIcoW»

To RABH,

FENOBEVWPBELDE Y, Z2LTENOT0ERICLZEEIC L ->T, ZREFNOHHIE
Bic@EWBR SN2 0h% _EEBEDHEAMT 2RV TH L 72,

4HEAETR, BREEOMTICBLENR SN, BFOBVEHEIBVELE QIR TFOREL
DEVEEEZRL TV, BRESRETR. REERBR SN, BT0 LA, T, XFOTF
MEDBREBIE L. KTFOLMBEOAMBELZEL LTV,

SHEAETIR, EHE BE, RAEHCERSEESRO NG h o1, TNHL0EL DS,
RKEBE., ZEHE. RESEHEEOMUIRIENIOEVRLBELOEVIC & 3 HRLHENR
oniEh -7,

6 FFETR, BRSROENZLESSEEEOBLZCFEENRON, HiEico VT
3 BFOEND LNBEOLSHBEEDIC L. KFOENO ENMBRIEDICT 2ERSRS
Nico BROBVI V- FOHFTREDICT ZERBR SN, HHICOVTRBFOHHk
Hele R, ZFoRSBRET 2EEBR SN,

R4 FHE BLE XEMFADEVCLZIERANOXE
(ZREEDOHBAHT)

44E% 36N Akt p Skt p
60m#{h (sec) Bk 0.88 0.36 | BE#EE(m/sec) Pk 4.92 0.03
EhE 0.88 0.36 Eh#E 0.00 0.98
FEEA 161 0.20 ZHEM  0.03 0.86
REHRE(m) Bk 0.30 0.59 |B&#HH(step/sec) Bk 2.47 0.13
EhzE 0.18 0.67 Ehz 1.59 0.22
ZEAEMA 357 0.07 ZEAER  0.03 0.87
SeEE 2N Sk p o424 p
60m#{h (sec) Bk 0.02 0.88 | BE#E(m/sec) HiE 0.74 0.40
EHE 023 0.63 EhzE 0.51 0.48
ZEEM 171 0.20 XEKEM 159 0.21
BEHiE(m) Bk 1.84 0.19 | &E% M (step/sec) HBicsk 1.13 0.30
EhE 0.23 0.64 Ehz 0.31 0.58
FEEM 211 0.16 ZHEM  0.14 0.72
64EE 36N St p il 3:4 p
60m4{h (sec) BiE 0.62 0.44 | BEEE(m/sec) BiE 0.09 0.76
EAE 242 043 EHE 121 028
XHEAER 017 0.68 ZHEEM  0.02 0.89
7% 2548 (m) Ak 1.31 0.26 |&Fi%R(step/sec) Bk 457 0.04
EhE 3.57 0.07 EhzE 0.04 0.84
ZXHAER  0.68 0.42 XEHM 003 0.87
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