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Record development of Japanese top male high school sprinters during university periods.
Kohei YAMAMOTO™
*I Faculty of Sports and Health Sciences, Department of Sports and Health Sciences

The purpose of this study was to investigate the characteristics of the record development of top Japanese male
high school sprinters at university period. For 847 male competitors (100m: 296, 200m: 275, 400m: 276) ranked in
the top 100 of the Japanese high school rankings for boys 100m, 200m and 400m in 2014-2018, we examined their high
school personal best record (high school PB), university PB and record development during university. The main results
were as follows: (1) For 100 m, high school PB: 10.63+0.10s, university PB: 10.62+0.22s, record development during
university: 0.00+£0.20s, probability of breaking a PB during university: 54.7% (162 out of 296). (2) For 200 m, high
school PB: 21.4940.20s, university PB: 21.52+0.51s, record development during university: -0.04+0.47s, probability of
breaking a PB during university: 49.5% (136 out of 275). (2) For 400 m, high school PB: 47.97+0.51s, university PB:
48.14+1.22s, record development during university: -0.17+1.09s, probability of breaking a PB during university: 48.2%
(133 out of 276). These results suggest that the first goal of coaching university sprinters should be to break their high
school PBs.
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— T, TNHOEATHROFETIE, HARRER EAGFEERE R L7z HAR b v 7 LU & PRI AN
ITOITWA, T7hbb, BRAE(EZORPFEFRBLOREAREZO V=T ERIZBNTHRMERE N LS E 5
L NTEBHEDPHESSR L o> TS, LLRNG, & TOBHE D SR 2385 DI & IEH Z Fodk)s b
EFabFTidnl, REEERTREZLEV M ESED Z LN TERWVEHESS, K& <EBEMETLTL
FIOBHLE bR AN LIEBICEES Zou. RIS, UIB ERTHAR b v 7 L~ULTh - -5 S L OBk
BB E x5 & LIERIZBW T, UIBHFER TSR b v T L Tho 2B D, 0% 07—~
VAERAESEDLZENTETWRWEERDH D Z ERHREINTNDEO0, Lizn-TC, BT Xk Hick
ARG RS L LA OB &8 LT 50T, Mg RICREEm LS LT
Mo T L EO A ZITY, ka2 HH CEE L TR o2 F DO, BfAER OFiek & KA
B OFECTLERDM L DEURICOWTHEIZITH 2 & T, XIS EREIZAN L- REFESNC I %308k
FEOERICOWTHFITT 5 2N TELEEZOND. &b, MEEREOhTHL B FEEMmEa L, UL —
fli H 2 DI R RS OTEBES IR S D HARBEEOBE T EHI B W THERINLFEA TH VO, b 0ff
HOBURSC BRI AR T Z &1%, by P ABHEB LORPAEFREEOa—F L 7B LN L—=7
BT HEERT S e—FThobEEZLND.

INHDOZ ENBARMIETIE, BARSK b v 7 LoV RIS O RFAEINCI T B iR R ORI
OWTHRT 5 Z & T, A EBEE O a—F v 7O BERER X OGHlO 72D OFEOER 2 A 7.

2. A &

2.1 SHXRE

IWTRIEEE, BF 100m, 200m 35 LT 400m @ 2014-2018 4EFED 5 ERICIIT 5 AAEK T o % 27 100 if
DINO B L Uiz, REPICBIT DD ER CTEX 20EE, oWt @n GEroh Uz, ofrtgeE$us, it
847 4 (100m : 296 4, 200m : 27544, 400m : 276 4. FiHARM CFE—HHENEE L CWAEEERH D) Th

277,

22 T—AOWEBLUSMTIER

F—Z O, ENDT o F 27 web A MTBWTIT- 720, B EOERAINC I % A Cmncd (UL
T, B PB) BIOKFAMICEIT 2B Cmigk CLT, K¥PB) #INE L. @K PBBLOKEPB %1
LN, REFAEFNCEIT 2580y (CUF, KRFEHY) 2HE L. 2B, *REORA, WA, KFEpERE
\Z X~ T, AfRZEER 4 FLLERGE L Q0 D REERII T R0 DERI Lo, KON, #tfiids L OOk (o
RO,/ B PB » 100, %) ZHRH L.

F70, FHEOKRFEWNTER PB S PB 2 HH L-xt5#H (LUF, PBEHH) e hvr bL, &%
GHED L, KFAEMNICEBWCH CRiEE: BH C& 7ok (PB BHTHESR : PB BHHTEHX&H - 100, %)
R L.

23 BATEIUHEHLE

FOTHE H OER X OUERE(RZE (LLF, Standard Deviation : SD &9°%) # % L7=. %581, PB E#4
B (LLF, PBHEHHRD &, KRFEAEMICERPB 225 PB #HH CXx 2o Tt E5 R (LT, PBIERHHEL X
ONPB JEHHHRE) (SRS LTZ. £7-, HHEBOEKPB O EZ S L1, & PB FAEER L OVEK PB FAL
BEICHE U Lz, B OB BEERTICIE, fSo720n tiEE vz, 2R & (Effect Size : ES) |3 Cohen’s d %
BHIL, 02, 053810008 ZAEHEZ, 24 Small GhRE/]N), Medium (ZhA5LE), Large GHREKR) &
IR L 7= 100D F 7= THH M OBMR 2 BRd 2 72 91 pearson OFERMEEREK A H H U7, MHEWREROZREIT,
Hopkins etal. 2 Z%&(2, 0.1, 0.3, 0.5, 0.7 B L0009 ZEHEIC, ZH-F4 small, moderate, large, very large
B L O extremely large & fRfR U7~ HEaHALEE (3 SPSS Statistics 29.0 (IBM #-5) 2 Fvy, A E/KUHEIL 5% & LT-.
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3. #& g

31 HRELHOER

K 1IZ, HHHOEKPB, K% PB, KEMUE LOMUROMEE EEROPEEZ R LI EDOTHS. 100m
(%, Mt PB 1 10.63+0.10 £, K% PB:10.62+0.22 b, KT 1 0.00£0.20 £, T 1 0.0£1.9%, PB B :
54.7% (296 4111 162 41) Tldo-72. 200m I, @fL PB:21.49+0.20 £, K PB:21.5240.51 b, KFMT: -0.04+0.47
B, HOSE 0 -02+2.2%, PB HETHESR : 49.5% (275 411 136 ) Ti-7-. 400m (%, &H% PB : 47.97+0.51 F,
K PB @ 48.14£1.22 b, RFMTT 1 -0.17£1.09 B, TSR @ -0.442.3%, PB BHHESR : 482% (276 441 133 41)
Tholz.

1id, FHEICBT 28 PB LR PB L OBREZRLIEbDOTHD. WINORMAICBNTHAR
7R ARRERIFR YR B4 (100m : 1=0.45, p<0.001, 200m : 1=0.41, p<0.001, 400m : 1=0.45, p<0.001) , ZhF-EIT
11t moderate THHo7-. F7z, 201%, FHHIZBIT 281 PB & KFEMONEDRRE R LIZHDOTHH.

WP OREH IZHW T S A B2 BEBMRIZEED Bz - 72 (100m : r=0.04, p=0.513, 200m : r=-0.01, p=0.863,
400m : r=-0.03, p=0.597) .

Tablel High school PB, University PB, Record development during university and Rate of record development for each event

100m 200m 400m
Ave = SD Max Min Ave = SD Max Min Ave = SD Max Min
High school PB sec. 10.63 £0.10 10.77 -10.23 |21.49 +0.20 21.80 -20.77 [47.97 +£0.51 48.71 -46.38
University PB sec. 10.62 +£0.22 11.50 -10.07 |21.52 +£0.51 23.39 -20.40 [48.14 +£1.22 5248 -4535

Record development

. . sec. 0.00 £020 0.53 --0.84 |-0.04 £047 095 --2.09 | -0.17 £1.09 2.72 --4.59
during university

Rate of record development % 00 +1.9 50 --79 02 +£22 44 --98 -04 +23 56 --9.6
116 235 5 53.0
(A) 100m o) (B) 200m o (C) 400m o
114 1 1=0.45 23.0 4 r=0.41 o 520 1 1=0.45
PUEE R © 3225 POl o 510 | P<000! o ©®
E;i 2500
220 s
oy
=%}
2 49.0
‘@215 %
2 §48,0
2 2
5 21.0 5470
205 4 46.0
10.0 : : r r r 20.0 r r r T T T 45.0 r r r T T
102 103 104 105 106 107 108 206 208 210 212 214 216 218 220 460 465 470 475 480 485 490
High school PB (sec.) High school PB (sec.) High school PB (sec.)

Fig.1 Relationship between high school PB and university PB in each event

32 PBEHMEL PBEEHFHOLE

21X PB HHEE L PB IEHHELICIIT 5 EH OFEML PB, K% PB, KR L UM OSROESEE R LT
HDOTHDH. 100m ([ZFBWT, @ PB (p=0.393) I[ZITAERZEITRD HNRm-7273, K5 PB (p<0.001), K
Y (p<0.001) FBEUHOE (p<0.001) IZREMICAHERZEDBO BN, WTFRLHREIIRNTH 7. 200m
IZBWT, @K PB (p=0.370) |[ZITAERETED Do 72h, KFEPB (p<0.001), KFHD (p<0.001)
KOO (p<0.001) [ THERICHERZDRO B, WTNHIRBEIIRTH 72, 400m 2B\ T, =K PB
(p=0.337) IZITHEBERAEITRBO LD -T2, KEPB (p<0.001), KM (p<0.001) 35 L OO (p<0.001)
RN ERENRD BN, WTFNLRIREIIRTH -T2,
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200 200 NILTATLE s
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o o 33
5 0.6 1 5 -1.5 1 0) 5 05 A
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§-0,8 41 r=0.04 o %-2.0 4 =-0.01 e} §—1.0 4 r=-0.03 o
& p=0.513 & p=0.863 & p=0.597
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Fig.2 Relationship between high school PB and record development during university in each event

Table2 Comparison of high school PB, university PB, record development during university and rate of record development in each

event between PB-breaking group and PB non-breaking group

100m 200m 400m
PB-breaking PB non-breaking PB-breaking PB non-breaking PB-breaking PB non-breaking

group group group group group group
n 162 134 p ES 136 139 p ES 133 143 p ES
High school PB sec. [10.63 £0.09 10.62 £0.10 0393 0.10 |21.47 +022 21.50 £0.19 0370 0.11 |47.94 =0.54 48.00 049 0337 0.12
University PB sec. 1048 +0.14 1079 £0.17 <0.001 1.87 |21.14 + 031 21.89 £0.39 <0.001 2.15 [47.25 = 0.69 4896 +1.02 <0.001 1.96
Recorddevelopment | 15 1011 017 £0.13 <0.001 261 | 0.33 £ 024 -040 £0.34 <0.001 248 | 0.69 +057 097 £0.83 <0001 231

during university

Rate of record development % 14 £10  -1.6 £13 <0001 261 | 1.6 +1.1  -1.8 £+1.6 <0001 247 | 14 £12 2.0 +17 <0001 231

3.3 = PB LAIB &= PB THIEE & DL

3 3 1151 PB _HAZRE & ik PB FALREIC BT 5 45HE B O PB, K% PB, KM L OMIORD A
RLIEHDOTHASH. 100mIZHBWT, @ PB (p<0.001, ZhFEEKR) BLOKFPB (p<0.001, ZhHR&EH) 120
THBERENROD LD, KFHO (p=0.748) BLOYHOE (p=0.750) 2BV TIAERZETBD LR
S7=. 200m (ZBWT, ELPB (p<0.001, ZhEEK) BIOKFEPB (p<0.001, FFEET) ([CBWTHERZEN
RO LD, KM (p=0.928) BL OO (p=0.902) 2BV TITAELRETRD BN ->7-. 400m (2
BT, @K PB (p<0.001, ZFEK) IBLOKFPB (p<0.001, ZhREH) ([ZBWTHERZEDGED B2,
KR (p=0.932) BLOHOR (p=0.912) 2B\ A ELRAETRD Lo 7.

Table3 Comparison of high school PB, university PB, record development during university and rate of record development in

each event between the superior high school PB group and the inferior high school PB group

100m 200m 400m
Superior Inferior Superior Inferior Superior Inferior
high school PB  high school PB high school PB  high school PB high school PB  high school PB

group group group group group group
n 139 157 P ES 137 138 p ES 138 138 4 ES
High school PB sec. 10.55 £0.09 10.69 £0.03 <0.001 2.25|21.33 £0.17 21.64 £0.07 <0.001 2.42 |47.55 £ 0.40 48.39 +0.15 <0.001 2.79
University PB sec. 10.55 £0.22 10.69 £0.20 <0.001 0.66 [21.37 +0.50 21.68 £0.48 <0.001 0.63 |47.72 +1.09 4855 +1.22 <0.001 0.72
Record development o © | 60 +020  0.01 £0.19 0748 0.04 | 0.04 =047 0.03 £047 0928 001 | 017 098 -0.16 121 0932 0.1

during university

Rate of record development % 00 =19 0.1 +1.8 0.750 0.04| -02 £22 -0.1 £2.2 0902 0.02| -04 £2.0 03 +£2.5 0912 0.01
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4. & ®

ABFFETIL, HARK b v 7 L~V B RIREES B O RFEMIC T 5 e SEZ ORI SV TR 5 2
& T, FERE LEBEE O a—F 7 O BIERER LORHIO 72 O OFIEOER 2 Z 7. LUF T, W& 2R
DT, PB HHHE & IFHEHE O, & PB M & T DHIROBLENOERZ L ED 5.

4.1 HFREFLEDIER

F9, HREREKROERELD L (1), KFEHOB I OMHOFRE, 100m 1%, KFHO 1 0.00£0.20 7,
# 1 0.0£1.9%, 200m 1E, KON : -0.04£0.47 £, O : 0.2422%, 400m 1E, KO : -0.17£1.09 £, fi#
O 04823% ThoT-. T7hbh, WTNOMABIZBWTYH, 2RO FEETIE, FEROERT %27 100
NUNIZ A > T =i, RPEAIICB W CTERAER O PB 2 5 T T\ W2 LAURE /=, —F, PB
SEOHTHESRIY 100m : 482% (276 47 133 44), 200m : 54.7% (296 4+ 162 4), 400m : 49.5% (275 4 136 44)
THY, WTHOREEIZEWTHREEORIGHE RN RFAEINIB T PB Z 88 LT e, [ITEn@iL, HARE
30 NILLND b > 7 LUt B 2 R, RKEFAEIICEB I A8 OMONZ- DOV T, 100m : 0.22+0.14 £, 200m :
0%&3@94%m'M&ﬁM@T%ok:&%$%LTV5.:@iﬁﬂ,HKFyfV&Wﬁ&%®ﬁ%ﬁ
Gl Lty k%éﬁ@ﬁﬁwﬁviﬁa IRELS D, —HT, K TIToTei&ED L 512, PB ZHH T
%&motm&%%awfﬁﬁ%bt , bk U72 & 912 PB EHMESRIL 50%R1#% TH 5 & & big, &ERDF
ﬁﬁfik%é%@ﬁﬁiﬁ??é@ﬁ; L. ZDOZ D, RFAMICEWTHCRERE BH CE 22V
FROREGHREZ IR T I T LE I BHEEN D22, ACELEHL, iz m L35 2 LI3ES T
RNEWFREBIOERBICK VI LT — 2 %, AR TIIRT I ENTEEEEZOLND. 2D OFREEMN
5, BAREKR Ny 7 VUL BAHEIEEESE HE ORFAECRIT 5 a—F o BV, 4 FE-TERAO
PBEHHTHIENAELERETE DL L BT, I—F U ZOFHMIICBW T, PBEFHTLHZENTEEN
DR OIEHEC 72D L E 2 Db,

42 PBEHEBFLIEEHEDLLE

WIT, @t~y T LU Tho e 1281 5 PB BHE ORBIZOW TGRS 2. Bk L7z X512, &K
OEBE TIEWNTNORER TH PB 2 HH T 2 FITBAROEERE TH Y, KAWL Citgkzm EsE5 2

LIRS TRV EAMAZ 5. LanL, WENPOAA Ny 7L ULEE#E O RIS b, KFEEBIZHEN
TRE LB E M LS L ERICITD R R0, £z, PB ZHEFTE 20> EiHE oORIcL, BHRe
b == RN RN TRl A 1 L S D Z N TERDSTHEE bR 0 2 I3RS 72,
Z D72, PB & HHT LT E 2 G GER O O MiGT 5 2 & C, RFAEFNCET D5tk MO0 B E %
RTZEDHIRFTE S, PB EHTRED KON KOOSR, 100m 1, KFZHO:0.15+0.11 7, HONE: 1.4+1.0%,
200m (3, ki@@-maﬂmﬁ fHOE @ 1.6£1.1%, 400m (%, KFAHON: 0.69£0.57 F», O @ 1.4£1.2% T
o=, L=k oz, REAMOa—F o 7B TE, FThOTTHLERPB 2HHT5Z ENEEL
kéﬁ,&@ﬁ%&bf,_mgPBEﬁﬁ@ﬁﬁ@@UVNw@ﬁﬁwﬁLﬁﬁﬁmﬁék%i%h&.it,
LﬁbkMﬁﬁﬁ@®E$FVTVNWﬁH%®%ﬁ®@U&%@?6&,Hﬁ%va&wﬁ&%mfﬁﬁﬁ
FEDONHEA1SD LA E L-ULDFEFR OO R L TWA Z ENDNY, BR Ny FL~YLIZRET B 720
REAEMICBOTRE S GMRE A ESED 2 ENEEICRS Z EMA 5. BRIZIE, m&%/7v~w1@
STFHE ORKFAEINCEB T D8O ONT, BAR by 7L UVBEEE 2t & Lz ILoniEn® ofss
L OABFFED PB HHHEDOEHE+1SD 726, 100m : 0.25 FLL L, 200m : 0.5 FPLLE, 400m : 12 BLLEAR, H
Bz b EEZ 6N,

F72, BHIENZ L2, WTNROBICBW T HER PB 13 PB B & FEREHRE L ORICHERZETRD b
o Tn. R, BV L UL D & BIZE W L UL~ O ) FIZE S TR, ERASCER A T
o8k % H LT B N OB OB IHZEIT & 820, L LR BAIIZEDORE A5 1%, PB W
L IETHRE L OMICER PB ICHBERZITRO N T22 L b, B PB OE RN KEEICBWT PB %
HHTEX O TMT LEBR LN LRS-,
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43 B PB LIE & THRIBDHLE

DX D e EBORER L L OENWD, KEFEINZEIT B REEkO MO RITT B OV THRETT 57201
EfE PB EACEE L TR DR ZIT o7 (R 3). TORE, WITNOREBIZBWTY, KFEPBIITAERAE
DR HILTZD, REAMMOR SO OSRICIIAE ERZTRO o7, 518, B PB & R¥EPB B LUK
EHONEOBRERRILIZEZA (K1, 2), WTRoORA! kwt% B PB & RS2 PB & ORICIZHPRRE D
FEBABIR A B AL, @tk PB & KON e OIZITAEZRMEBEBRIIFRO bR oTc. ZThoDZ exE LD
&, EREMOREEY, KA ORI %é&x%@%&iﬁﬁmmzﬁbﬁﬁwﬁ%&iwzﬁ EJ=
AR OFER & RFEMOFEROMONIZBR D SehoT. Thebh, ERAEMICE O GISRE M L7265t
HEPRFAEMIB O TS HISFHREMIZT Z LT HAFRETH L & & BT, ERAEMOEMPMEWFEE 2 K
PAMICRE LS EEEM ESED 2L HORETHY, BRUWHERY THD. BT THIER S TWY
% & 91T, BN IR b o 7 LUV 1T U Cak a3t o KA BT B itgkom B/ h & <,
ZORKNE LT, ERAYE COWEIZ: L —=2 7 ORMBEE LOKFAYLEOEMP) R L —= 7 ~DOBLT
DORIENER SN TV A0Q00, A4518, AR TR L2 BARREIE 2 BIERER L OGHERAYEL LR b, X
D RE Gk E M BB ECT —20FFERET 5 2 & T, REAMICRIT 507 a—F 2 7 0k
AR L TN ZENZEENRSD.

BT, ABFGEOIRR & A% OB OV THEGR T 5. AIFETIE, SO T %7 100 (L AN O @A
k7 l/f\/wﬂ}z%‘%ﬁ%k LTWATE®D, SLICEWEE L~V OB E 25000, RN 5 et
oD, Fio, K TIE, BEIEEESEEE OAZRE LTWDHT20, MO L 75 Clams s i
LAREMED B 5. A1, BRI BEE, BHE%ES CoOREA AMENICRETTT 5 2 & T, BEEFHOK
AN 1T B EER Lo B L0 a—F o VO E ORI ARk 2 L BNRETH B

5. # F ]

AWFFETIE, BARER b > 7 L~V BRI O K FAERNC I T 5 iR Z O FHERIZ QW TR 5 2
&C, AR B O —F 0 7 O BEERER LORHIO 72 D OFREEOVER A A T2, Fi+ 100m, 200m 35 K
N400m D 2014-2018 4EFEIC 1T 5 AAE T v %2 7 100 (L LAN D B 5t 847 4 (100m : 296 4, 200m :
275 4, 400m276 4) ZXIRIZ, @R PB, K¥PB, KFHOB L OMHOELZHA L.

FERAERIT, UTOEBY ThHD.

(1) BHEEHOEKPB, K7 PB, KD, HOEORGE 2RO FEES L OVPB EH#HRIL, 100m %, &
B PB : 10.63£0.10 £, K7 PB : 10.62+0.22 76, K7 : 0.00+0.20 Fb, {HTUE : 0.0£1.9%, PB HFifkE :
54.7% (296 471 162 44), 200m |E, =F% PB : 21.49£0.20 £, K% PB : 21.52+0.51 70, KFHHTN 1 -0.04+£0.47
b, ONE : 0.0242.2%, PB BHHESR 1 49.5% (2754 136 44), 400m 1%, &K PB : 47.97+0.51 £, K%
PB : 48.14£1.22 #b, KZAHTN : -0.17£1.09 B, R : -04+2.3%, PB HHTHER : 482% (276 44 133 44)
Thol-.

(2) ERPB & RFPB & DORINZ, WO BB W THAEZRFBIBIRIGED H A (100m: =045, p<0.001=,
200m : r=0.41, p<0.001, 400m : r=0.45, p<0.001), ZNREITVFIEH moderate T -7-. £z, S PB &
KFMHOE OIZIE, WTHORBEIZHEWT A BERMBERRIFED b 72 - 7 (100m: 1=0.04, p=0.513,
200m : r=-0.01, p=0.863, 400m : r=-0.03,p=0.597)

(3) PB BHi#f & PBIEEHREO LTI, WTNOFEH BT, @i PB A B2 2T DAL 5 1203,
KFPB (p<0.001), KZFMU (p<0.001) FBITHOEE (p<0.001) IFHEMICHERZENRD b, WTitd
hEEII R TH -7,

(4) @ PB L mE PB PO HELE T, WTINORBIZEWTE, ®KPB (p<0.001, ZhREKR) ¥
FOKRZFEPB (p<0.001, ZhFEH) ICBWTHBRZENROD LR, KFHHOE L OMORIZE W COIf
BERETRD Do Tz,
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PLEDORER NG, FERT %7 100 (VA AD HAREK b v 7' Louv o B REREES B H O KRFAMNZBIT S
I—F U NZRBWTUE, 4EMCTERAOPB 2 HHT5 2 ERHEL L UFTHMEORREL 72, 0 LT, PB
FIRED AT (100m : 0.15+0.11 F5, 200m : 0.33+0.24 5, 400m : 0.69+0.57 ) NHEEEIZR 5 EE 2 Hh
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