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The relationship between the first serves speed with spin and point acquisition rate

— Focus on service course —

Ryogo Kashiwagi", Shunsuke Murakami #, Shuhei Okamura *

Koki Numata ? Shinya Ivvanagal1> and Hiroo Takahashi ?

Abstract

Regarding the previous studies about the relationship between the service and the point acquisition rate, Mecheri et al.
(2016) indicated a significant effect of the high speed of the serve on the high winning percentage on the serve in the ATP tourna-
ments. However, the relationship between the spin rate of the service and the point acquisition rate has not been clarified. Since
there is a negative correlation between the service speed and the spin rate (Murakami et al., 2010), there may be a significant
effect of the low spin rate of the serve on the high winning percentage on the serve. However, this tendency may vary by service
course. However, there is no research that investigates the relationship between service speed and spin rate and point acquisi-
tion rate for each course. Therefore, in this study, first, we clarified the influence of not only service speed but also the spin rate
of service on point acquisition. In addition, we clarified the relationships between the serve speed with the spin rate, the point
acquisition and the course of the serve. As a result, it became clear that the speed and the spin rate affect the point acquisition
rate. However, it was also shown that different characteristics were seen in each course. In the D-wide, the results show that the
higher the spin rate, the higher the point acquisition rate. In D-center and A-wide, the higher the speed and the lower the spin
rate, the point acquisition rate becomes higher. In addition, at A-Center, there was no difference in point acquisition between the

fast serve and the high spin rate serve.

Key words: tennis, serve, speed, spin, course
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1. EUBHIC

TZAIBITLEMNE [MHF ) oBd] & LToH—
X, VF—=V, [ R=ZAF74 VO] L LTAX ha—
7, TBCRMEN ] L LTRL—, Axvv a2, Favy 7/
Yav b, 77u—=FTav b, [FRERHEM] L LTr
T, Ny vy TTay b, L9OOOFEAMIIGEHENS L
SbhTwd (FfG, 1998). ZoOHT, —E A I3ME—
MEOEBEZIFT I E— X RAFAELEEbRLTW
5 (HATF = A4, 2015).

Y= 2ADOF — LGN 78 TIE, - R
F—LERGT L ETRELRBRNETHL I L2 L2
W2 L7-0198 (BfG& i3 2, 2006), ATP 7 > F ¥ 7 OEWw
EFIEIED Y P —CRATORS ¥ NUSFEDH W &
W 5 L7228 (Reid et al, 2010), B 70 5 =2
BEOIst = RIZBWTH = N—DEFEMEIE—
AtEDT) —3 -4 FEFTHRHT A EEZHLNICL
7209 (O’Donoghue & Brown, 2008) 7 &5 1), &
WCHED720, RA Y M &G 570129 — ¥ A 3Ew
WCHEETHLIENRBEIN TV,

F—CADEAM & LT, I3 (2003) ZAE—F
EA—ANVKEN N —T v a— bEESH LTEELEL
BRTWG, 72, BEDOIst - AD ALY — FOIRK
R OFIMEIZINE L) bErolz b ) WEs R S h
THY (EHEE2, 2003), ¥ —EADAY — FIZRAAIC
o7 DICEETHLEEZOLNL. T2, F—LAD
I— AT AL LT, BT 7 e =X #FI2nd
= REMFEONY 7Y FENHTDEEN LW E
Vo 2HER, P ADT— Rk THWHNSER
MOEGIRLE B Lo oy, KFHEFRBTFEFIC
WART2d =X 2 R T4 I OFENL N EF o7
M2 E N Tw B (Gillet et al., 2009: Mecheri et al.,
2016). TOXIHI, = ADAEY—FEa—2 L
TE L DOWMENZENTVDEY, F—E 2D MEEEIZE
THMEDHZTETNS.

Goodwill et al. (2007) &, ¥ A A v FICHE L5
TERFTHOF—ECADMERZWEL LTS, -
Y 2 O 5 O KAE134300rpm TdH - 72 & i L Tw
5. F7, MRIE2 (2010) 1T = AOEBAEZICBWY
TR T V% v 750 UHNOR FEF 3 /DY — A%
WE L2k R Ist ¥ — v 2 o Wiz HE 1000~
3500rpm, 2nd ¥ — € 2 (& #73000~5000rpm O [ T 534
LCwieifBFELTwab. F2, FEINEVETIIMEY
BFICHARTHEROZBREIRKENZELFERL T
5. TOL)CEBROBGIBITET—EADALEY—F
R 2 WE LRIEE K ohb 05, —Y A0

#4368 W2n FN443AH

A — F RO ERICEA ¥ PRI ED L) %
R RIZT L2002 W 5002 L72WFeidd 2.,

=Y RALKRA ¥ PEAFEORLRIZE LT, Mecheri
etal. (2016) (ZATP h—F X ¥ MIBWT, y—E 2D
A= F2HL B 23 ERL ¥ MUEEPEL LA L
ZHLNIZL TS, LAL, =Y ADOREEE KA
Y MNIRROBRICEH L TIEHLMIEN TV,
P—EZDAY — FEEERKIIZEOMERE S Tn
HZ e (K EE2, 2010), MEEECE L ClElimi
AR %BIZER, ¥ FIRNE L 25D TIE W
Mre#z b, LHL, Giletetal (2009 % —¥E 2D
TI—AZ Lo THWONLERFEDOE GAR R B LB T
WLIENDL, ZOMMIZF—EYADI—RIZL o TR
mHWREEDZEZ S5NLA, FRICH—EYADAE—F
B g & R A v PR O BRE T — 2N A L
e d TR oA,

FZTCARWIZETIE, FEBOATPF vy L v Yy —h—F
AV MIBIFAHF—EADAY — FROCREERZ N E
L, FxLyIx—LNUOb—=F A2 MY LT
ZABRFIIBWTAY = FROMERE L RA » ML
DEBREWESHPICTHIERXHNET S, KIS, Thbd
EAIERO I —2I2HEFH L THRE L, FEBROIREBYT
SE L RLAEREAREZRET 2L 2HNET .

2. MiRFE

2-1. 7RI

ATPF ¥ L oIy —RRFWG LG &Eo 7=
ABF04DY Y TNVAD 3ty M~y FURE &5
gL (1), A¥— FRCHERICEL T b
Sy s VETFAI—-FOBFTIKEL, WELL.
W L7zlst b —E X &0 g e L, e L7k
12448k, lst H— ¥ A DRIFHTS5%, XL L -7
FIERIZ37ERCTH - 7-.

2-2. HEHurg

T — & D41 IZ1d IBM SPSS Statistics 73— 3 3 ¥ 26%
M7z, f3rR & R RRICBI LT, FRUEIC X D 55
BUEOFMEMHERELI20L, HIBDLRWv t BEx v
7o, BROKEEILS %Ak L, WEMORE D0, )
BRZHM L 72, GPIiZE#E 213 Chohen D IEH#E % v 72,

P—VEADAE — F R OmEEEEIZ B L Tld Pearson O
B HT 247 %, MHBIRBL A BRI L 72,
BRI D %A & L7z

Macheri et al. (2016) #ZZ Il —E A ALY - %
10km/h f: (C BRSO IS 0 L 7. MRS BI L T,
500rpm FEICEREIC A F L7, LT -5 % b L



A - AL - BAS - - B - B T T2 ACBUT A1st F—EADAE — FROEEEE L KA 2 MRGFERO R 3

®1 AENREOXRSLEGZEOS > F> 7, AELUEAER, T—T7DAE— KRUBERHOESE
i Y—7 =2t —1F (km/h) Y —7EEE (rpm)

g7 (L)

T’ TA 356 37 1783 = 7.0 2312 £ 695
#®TFB 587 21 1753 £ 6.2 2423 £ 543
E’FC 148 156 187.7 £ 13.3 2336 £ 772
=®TD 149 44 172.6 £ 11.7 2511 £ 707
BEFE 513 25 1735 £5.9 2114 £ 501
®EF 244 65 1779 £ 134 2184 £ 840
BTG 191 34 186.1 =£11.0 2698 £ 828
’FH 185 21 192.8 £ 125 1601 = 855
EF 144 31 177.6 £ 15.8 2985 £ 997
T 233 14 178.0 = 9.7 2448 £ 818
’FK 266 22 194.0 £ 8.2 1846 = 723
EFL 186 42 165.8 £ 7.0 2114 £ 807
ETM 205 160 1778 £ 11.9 2413 £ 800
EFN 176 116 1723 £11.3 2300 £ 1075
EFO 240 46 186.3 + 8.2 1795 + 781
ETFP 178 52 193.0 = 8.9 2478 £ 419
EFQ 301 8 1926 + 6.4 1481 £ 530
#EFER 170 17 191.2 £ 7.7 1878 = 941
EFS 174 11 178.6 =+ 5.7 2179 £ 681
BT 521 15 180.7 £ 5.3 2053 £ 703
27 O AEER AL, ¥ BE s W TRAL v MR 74 (UF, AXF4), 74 F (LT, A4 F) 06

KOMY Z20W L. T, CHROEDKENHE -7
e, EORNVHPHEBERICHMLZOPHES 272012
WA ZATo 72 (H - IHEE, 1989).

DZHL: (W), 72, AR oR_GWEE Eomrs L
LTHEE 14, T2z, E00a & 3o 1 Ad BT

23. IV ITRODFFITL—2 a3 RUER

HiE

PSS rwvET=Aa— oMM, KA HOR%
FIEEL, 7o2AT—FON—=ZF 4 YhRife %E
Lzrov o roMol#zllEL, FxYV 7L —
YarvEiiorz, RAEMMGIE, a—F 75 L (SONY
MY ZHWCNI vy s v ERBEICTF = AT — Ok
Fih ¥ a7 o7z,

2-4. GIEFHEE
F—=F AL FDA=IR= N F— R OREEEHEEC
HE R OE L7227 — & OBF4e~ O 7] % TH 72,

2-5. A—AD5%%E

I— AD5HEICE L TIE, Gillet et al. (2009) %%% ;
Fa—A% A Foxryy— (UF, Dkrv—), K %‘
74 (LF, DEF4), 74 F (LUF, D74 F), 7 '
KN F=U% AL Fovry— (DT, Avrs—), X XK1 HY—ERO—-R0O498E
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B LTHOM T WIED SFTERa— 22 L, 24
TR L %o 72 HRE IO EHh SERA L 72 b
GATEE, LRI (2017) 2 B#IC, T AORTFRK
BB X OIREREREFED, B0 T = AOREEMEIC
HFRLTVDLIDLE Lz IR R L R 5724TERIED 7
4 F158%k, Dt ¥ —163%k, At % —150%, A 74
FO9EkTH - /2.

SELIZaA—AD0, ZREFNDOI—RFTORAL ~
FMERER L. 2, ThZFhoa— 2B A
¥— F RN TORLS ¥ MREGRZHEB L7

T/, RFAICELTIED AT 1448k, A K71 67Kk
R eI o 1220 e SR L 72,

3. X

3-1. £&0MEm

M2 —CADAE = FEPNEHE R LT
P—CADAY — FROHIREIZ B THOMBEIAR S
N7z (r=-0.58, R*=0.332, p<0.05).

3-2-1. Y—N\—DRERFEEXRFICHITRY—E
ADAE— R RUEERE

K3 E— N — DR L KRS BIT B 1st =1

ADAY — F RN EZRLTW5, = N—DF 5

36%E 25

G443 H

L REBICBIT 2 —E21I2BWT, WIBDRwt
EEHWEZAAE = FROHEEHEL HIZBWTDH
BEREIR NGl T2, REL/NTH o 2.

3-2-2. AE— RRUBEBEHBORA > MIRGE

AY = FHETORA ¥ PRABHIZOWT ¥ BEx
fio7aflif, R4 ¥ MHROMY IR THo72
(4)=13.360, p<0.01, Cramer'sV=0.126) Z &t »5, %
A — R CTRAEMI 1T 7. ZORE, 191-200km/
h TORA ¥ MIFREPAREICE L o TWnb I EDIR
shiz (%£4).

F72, MEREICEI L CH RIS TORA b
WARBUZ DWW T P B & AT o 7ehb R, R4~ MR
WO IZAETH -7 (*(5)=15.604, p<0.01, Cramer’s
V=0136) Z&»b, &bEKH TRESTZ1To 7.
ZDFER, ~1500rpm TORA ¥ MHFEIFREIE L,
2001-2500rpm TO KR A ¥ MAURHRPIHEIKL 2o T
WpZEPpRENT (£5).

3-3. A—ARTOY—N—DR[FEXRRFICH
T3 —EADAE— KRV EEH
I— AR TOH =3 =D Rl & R ERIZ BT 59—
EADAE—FIZBWTHIED W tEZ vz Z

%2 AEMREBICEITHEI—ADOAEHK
D7AF  DRF«  DE¥&— At¥&—  ART4  ATAF
JFEA 4 0 10 4 6 13
1B 3 7 4 : 1 4
BFC 34 11 32 41 15 23
®ED 15 0 11 10 3 5
ETE 6 0 6 4 1 8
EEF 19 6 6 19 10 5
BFG 4 6 9 1 5
B®FH 0 6 4 0 &)
EE 10 3 4 7 1 6
®F) 0 2 4 0 3
EFK 6 0 6 7 0 3
BFL 14 0 7 8 0 13
EFEM 48 2 44 36 4 26
#EEN 21 5 34 12 20 24
®FO 13 0 12 7 3 11
EFP 9 1 16 19 2 5
ETQ 0 2 4 : 0 !
BFR 3 1 6 4 0 ;
TS 4 0 1 0 3
®TT 5 2 2 0 u
&8t 234 44 219 203 67 170



G1E 7 NI I U S

5, AV%FT@%ﬁ EOH— VY ZAD A Y — NIk HI
ICHARTHBEISHEL oTWwe, 72, MRS PRET
Holz. LhL, TOMD I3 —Z2I2B W TSR & I
BHCAELZEIRON -7z (R6). ML T
12, D7 A FTORBEEOY — 2D EEEEAR RS
WARTHREIZEL L hoTwiz, Zofloa— 2128w T
I EEEE A TAEEREIR O N o7 (RT).

WBH - Fk - B T2 2B 1lst H— Y AD A Y — FROHER E K4~ MIUSRO %R 5

3-4. O—ARIDER
3-4-1. D 74 RIZHITBDAE— RRUEEHEBD
RA 2 NEREE
D74 FIZBIFA A= FEORA ¥ MIERIZOWV
TYMERAT o 7286 H, FA ¥ MR OMW ) [SHE R
EREONLE o720 (¥ (3)=1.364, ns, Cramer’sV =
0.093) (%£38).
D 74 FIZBIF2MEEEORA ¥ PIAFRIZOWT

6000 -
5000 - s
4000 -
g
E
3000 -
£
_}é y =-36.394x + 8864.2
m R?=0.332
2000 -
rl
1000 - .-
0 . . : . : : .
100 120 140 160 180 200 220 240
A —F (km/h)
K2 HY—EADAE—RKKRUEERE
£33 HY—N—DEBEBEREEICHEITEAE— KRUBEERE
AE—F (km/h) p B8535 (rpm) P d
(=Y 181.5 + 13.9 2243.3 + 843.0
n.s 0.11 n.s 0.07
E 180.0 x 12.4 2296.3 + 729.3
x4 AE—REBORA Y MG
Z E— K (km/h) ~170 170-180 180-190 190-200 200~
Nty 117 131 138 1144 48
PE 63 87 92 36V 21
RA VN (%) 65.0 60.1 60.0 76.0 69.6

AGEIZZW, VAEIZD 720, p<0.05

x5 EEBEHBBORA > MREER

[Eli5 % (rpm) ~1500 1500-2000 2000-2500 2500-3000 3000-3500 3500~
(CIY'e 123 A 111 104% 90 79 41
Pk 43V 66 79A 57 40 13
A 2 NEASR%) 74.1 62.7 56.8 61.2 66.4 75.9

ATEIZZW, VHEREIZD 721, p<0.05
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36%E 25

G443 H

£6 I—AFTOY—N—DORRBFERRFICHEITEZY—EADAE—NR

A B'— K(knvh)
DUA K p d Dt & — p d
1555 169.0 + 10.8 189.7 + 11.1
ns 0.20 ns 0.10
K 171.1 + 9.7 188.6 + 11.4
At Z— p d AU AR p d
1555 182.7 + 12.5 186.4 + 13.1
ns 0.03 * 051
5 182.3 + 10.5 180.3 + 10.1
*p<0.05
X7 OA—ABTOY—N—DBEBFEEEBFICHTEY—EADEEK
[FHR%L (km/h)
DUA KR p d Dt & — p d
1555 3086.7 + 551.0 1701.1 + 608.7
ns 0.28 ns 0.15
E- 2944 4 + 428.6 1792.4 + 628.8
Al H— p d AUA R p d
(=S 2407.7 + 642.2 1855.3 + 823.0
ns 0.02 ns 0.14
R 2393.0 + 574.1 1962.5 + 703.6
®8 DJA RIZBIFBRAE—RBOARS Y MEGE
A B — K(km/h) ~160 160-170 170-180 180~
EYSE~q 24 30 27 22
PR 9 16 18 12
AA v FEEER (%) 12.7 65.2 60.0 od.7

YBRERIT o 72ME, A Y PERORY IIEET
-7z (x* (3)=6.831, 0.05<p<0.10, Cramer’sV = 0.208)
ZENLETI-AMTERESNT ZITo /2. TOHR,
350lrpm ~TORA ¥ PRI HFEICE P> 72 (F
9).

3-4-2. DEVE—IIHITBRAE— RV EERHRE
DRA > NRIgSE

Dty —IBIFBAY— FEOEL » MUERIZS
WT Y MER AT - 72868, B4 ¥ MIUSROR Y 345
Tho7 (¥ (3)=8.193, p<0.05, Cramer’sV=0.224) =
EPHHEAY = R CTREMT 24T > 72, T ORE,
191-200km/h TO R A ¥ MIFEIFREICE 2o 72 (£
10).

Dt > ¥ =BT 5 EEHEORA ¥ PIERFEIZOW

T WER T o 72865, K4 ¥ VIUSROR Y [CF R
EIR SN Hh o7z (¥ (3)=1.145, ns, Cramer’s V =
0.084) (F11).

3-4-3. AtV E—IlHITBAE— NRUEEGEHE
DRA > FRRE

Atrv ¥ —IlBIFHLAE—=FEORA ¥ FIURFERIZD
VT RE R AT o 7R, A ¥ MR OR ) IS E
GEFRSN G572 (x*(3)=0.402, ns, Cramer’'sV =
0.052) (#12).

Aty —IZB 2 EBEDR A ¥ MIERIZOW
TYMREZRAT o TR, BA ¥ NIUSROR Y A B4
RSN %D o572 (¢*(3)=0.710, ns, Cramer’s V =
0.069) (%13).



AR - A b - BIA - BH - ik B L TS ACBIT S Ist P Y ADAE — FROEHRE &R A 2 MR OBILR 7

&9 D UM NICHIIZEEHBOARA > NIIFE

[E1fE% (rpm) ~2500 2500-3000 3000-3500 3500~
(SFE= 19 27 35 22A
ENITE 12 22 17 4N/
A v MR (%) 61.3 55.1 67.3 84.6

AGTEIZZW, VAEIZAD 72\, p<0.05

®I0 DEVE—ICHITBAE—RBOKRA > NIEE

A B — K (km/h) ~180 180-190 190-200 200~
R 26 25 36A 18
KA 17 20 8V 13
A MR (%) 60.5 55.6 81.8 58.1

AGEICSW, VAEIZAD2W, p<0.0b

£ DEVEZ—ICHTHEEHREDORTL > FREE

[Al#5 % (rpm) ~1500 1500-2000 2000-2500 2500~
(8" 43 39 13 10
ENIEE 21 20 10 7
KA > MEASR (%) 67.2 66.1 56.5 58.8

K12 AEVE—ICHITBAE—RBOKRA > MNIGE

A E— K (km/h) ~170 170-180 180-190 190~
e REL 14 25 30 30
YT~ 8 14 16 13
A MR (%) 63.6 64.1 65.2 69.8

®I13 AtUE—ICHEFBEEBHBBOKRS > PREE

[Eld 45 (rpm) ~2000 2000-2500 2500-3000 3000~
R 25 35 22 17
PNIE'e 15 17 9 10
A > FIRFR (%) 62.5 67.3 71.0 63.0

3-4-4. A4 RIZHBFTBRAE— KRUBEEHED Ho7 (¥ (3)=10.742, p<0.05, Cramer’sV=0.329) &

KA 2 MRGE EPHEAE = FHTRAEGT 217572, TORAE,

ATA FIZBIF S A= FEORA ¥ PEFERIZOW 191km/h ~T®HO KR A ¥ FIAARNA Z 26 L, 171-
TYMERIT o 2R, KA ¥ VUEERORY IZAET 180km/h THO R A ¥ FPFFRIA BT & v ) #FERDS
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RENT: (£14).

A7 A NIZBT 2 HEHEORA ¥ MIFFEIZOWT
CME R AT o 7258, B4 ¥ MIUSROR 0 IS B R
F RSN %D o 72 (¥ (3)=2.257, ns, Cramer’s V =
0.147) (315).

4. &

4-1. 2EDIER

Ist =¥ RIZBITEHAY— FETREERIZBWT,
HOMBBRSR OGN (K2). ZoZehs, —¥
ADAY — PP % 513 ERERFD R RY, Y-
Y 2DMEEABE R 5138 A — FA55EL % A5
BLEZOLND.

Ist =B RIZBIFTAHAE = FIZBWT, fHik& %
MIETH—E2DOAE = FICARGEIAON o7z
(£3)., TN RATMEE IR LIERE LS
(Mecheri et al., 2016). F 7z, IstH—E RIZBIF B A
U= FEORS ¥ PRz LB LZE 25, 191-
200km/h TORA ¥ MRAFERDD o & b EVE W) HER
AREN: (F4)., LaL, 20lkm/h ~TEHRA b
RERNEL b ol 7UTFZATL—Y—Th
530y FF=yFEFE, Y—EAT-ZAEN5
LCTEELEHZETHHEEIZONVT, [F4 vI2Nh
X, FNA120~% £ D140~ 4 VTH 52 IEIMETIE D
DERA. BREIIA VORI AL v F 0524 v F%
MoTwFEd | LT3 (Hodgikinson, 2015). F
7z, AEREIEA (2003) X, —E RO E L TAE—
FEI—APKEN A —T v a— M2 fEhH LTEES

4368 2T FHN443A

HEBLERNBETYH —EADAE - FICHELZENRON
9, 20lkm/h ~D KA ¥ FPHFEAH191-200km/h 12 H~
TEL RS hPoRENE LTERFENT—ARKS, Vb
BARICIEAS L 2 — 22T Y PO — L TE LR Do72 b
ZENEZLNS. LeL, RIFRTIERIITA V2
LEDL HLWVORBEICITERPE T Lzortw) 2 F
TIHFEIMETE LWV 2D, SHREBOITERE TE %2 8 F
AT AT) TETINEHLNIITELZOTIH W
MmeEZL. T, AEIZBWT20lkm/h ~D 7
VY TP T — 712 _TA % {, 141-170km/h,
171-180km/h, 181-190km/ & D i&K A > MRS W
fEZRLTWAZ Enb, L0ELLDOTF—% 28T 5
CETRRLERIRENDNHEEDEZZ SN,

Ist H—ERITBITF 2 EEEIZBWT, AL RN
BT —ECADMEBRICHEERLIR N7z (R
3). L»L, Ist$—VERIZBITLMEERGBORAL >~ b
WEREZR L2 2 A, ~1500pm TH > & KA ¥
MR E L & D, 2001-2500rpm TH > & bR A ¥
FIREPEL o7z (£5). 7= ADITERIZONVT,
A¥— FEHBEEIZAOHBEICH 2 LFbNTEY, M
WA 5L R—V AV — FIZIEL 2 ) 23, i
BHEEDV R B R—=VAE = FIZ#EL 2 ) T W
(Cross and Lindsey, 2005 ; # 132>, 2016 ; #¢H13 2
2007). F7z, RWFFEICBVTH ALY — FENMIREED
MEZRLTWS (M2). 20X IZhEEI 7% < Xk
HEAE =ML %25 2 EH 5, ~1500rpm TlEH—
EADAY = FPRHL o722 & TRA ¥ MUFEREDE
{rofctZEZbh5.

ERRTVE, T2 Ens, IstF—ERIZBWTH

K14 ATA NICBEIFTEDAE— FBORS > MEFE

A & — K(km/h) ~170 170-180 180-190 190~
R 8 14V 20 27A
KR 2 124 13 3V
A FEUER (%) 30.0 53.8 60.6 90.0

AGEIZZ\, VAEIZDRW, p<0.05

®15 ATA NICHIIZEEHBORA > NRIFE

el 5% (rpm) ~1500  1500-2000 2000-2500 2500~
R 29 18 12 15
Je i 8 7 8 7
AV FEAEHE (%) 78.4 72.0 60.0 68.2
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4-2. A=A TOH—N—DFRBFERRBICH

T3 —EADAE— FRUEEHK

I— AR TOH—N—DKRA ¥ MER & LI E
FHH—CADAY = FROHEHICELT, A7A4F
ZBWTIRGEBEOY— ¥ AD A Y — FHYERIZ TR
THEIZHOIER L o 722 0o 32— 212B W T
BhEER o720 (6, £7). A4 FL
AHCB W TR R L R EECHBE R AN SN o 72
Hg1& LT, fiik L7223, AR ORLETILATP 7 ~
F 2 7 100N Z x5 & L T A Mecheri et al. (2016) &
B ) ATP 7 ¥ % ¥ 7020000 Hi 2 O RFEVRI L TH
5. ZTOl, AC—=FOE—T%a > bu—L§
LN, =T o BOA ba—2 e EHATP 5
YEF Y ZI0DHOET- LALLM R Y, SHO X
) BRERIC 02D TR EVNEEZD.

4-3. OA—ARDAE— NRUEEZHBORA > b

RiFE

Ist#—E 2D D A FIZBWT, HEROSZ T —
CADKRA ¥ PIUFEDSE L R ) R T W E W) #ERITR
iz (£9). Gilletetal. (2009) X, =2 —Z% 4 K
DTAL FI=Z2IZBVT, A5 A —=TPB% LG
NTVBLZEEHLNILTWAE., AT 4 A% —7 TN
WEL 0T 52 ETHERMFLZ 2 — FOFHIB W
L, #=7va— 1265 &) il 2 R0 5
oI, AE=FoOHVF—L AL HAE— D
HFEEDZ N — 2D AT %2 L ) a2 — Fost
WGBEWIE L 720AMTHLEEZOND. HEAT=Z
& (2015) 11X, F=AO¥MTE LT, +—7F>ra—h
EELZEDVEETHY, A —TFra—MiE [2=HY
F—7ra—1t] & [KRMWA—7>a— ] DY
F—=7va— b O3FWHEIIHTTOHNE LABRTVS.
A —T v a—-1r &k, TV =2 HFOR-I
OO OEEN Y, O ) [HHEERALE ]
WWRENWE ZIZELAIY TE/RT. Bt —7
a—hEid, HTEOKRY Y 3= ZFOSERETRMMIZIE
ZBNTWARWTLY T THoTh, Fwy L3I V7 THIER
THZETHTEOEY Y a = v VOMMZEY, HTFDS
BIERCTELVWEI) B4 F—%M), FLEHFOT
T—mFHEILVIEZHTHLH. LBYA—Ta— b
L, HITFOFHICK LY 7TADHER, =20
AN - ERLLEKRETHILICLD, wbWS
[HAO ] EEbNZRRESL VT ILTHS. D
T4 Fa—22BTEF - R, HFE2I— DI
BWTZET MWt —Ta—1] 25280
TEXLLEZZRA. ZOZERS, LVHTEI— 0N

WCIBWHT I EDOTELHERDOLZ VW —EADKRAL ~
FREAXEDPEL o720 TREVWNEEZ LN,
Gillet et al. (2009) X, Ta—AH% A FOTAL Fa— 2R
ZBWT, AT AT =THLELHLNTWE I L%
RLTWEY, A —TRRATA A =T LAY ¥
=T ORHWY Y —ECRIMBET LA ZAT LA
Y= 7% EMERDOL AT A A =T LSO — 2
EHWTWEZELEZ LN, ABIZETIE, WIS S
NS ZHMT2ONPNERLOINLZHHT L L
WCTELDdolz. SHINOEREZ THEHTHI LT
£ 0 BRI — 2 BORR 5 — TIZOWTH L2
WCTELDOTRBEVNLEEZS.
Ist—CADD ¥ —IZBIFS A= FEORA
¥ N ASERIZB W T191-200km/h DR A >~ DRI
BICEPo 7z (3810). F/2, Ist—E¥ 20Dty ¥ —
BT B NEHIEO RS ¥ PSRBT AR LA
R e Zh o7 (K1), L2arL, 20lkm/h ~TOR
4V MUFRIIBWTIEARELREN RO 2o 72
Whiteside and Reid (2017) &, BTF 725 ARTIIH
WTIT—=Z2% ) LT Wist h— 205 ERAL 2
EZH, VI —a—RIFTA Fa—ALDHT—RIZ
e B FEIRRNTZD, XD T4 VITEWIGETIC—E X
2y PO — VT LUEPHLEBRNTNE. ZOTZ L
Mo, IYPME—VTELZHMOALEY - FTHh 5191-
200km/h DR A ¥ PHAGFHRDE L, 201km/h ~TOKRA
VMR EPEL RO R Do TDOTR VR EEZ D,
7272, RWFGEIZE T4 7 A T CThisg L7-W g % v Th
B2iToTWAhHTD, =Y ADHE FMEICOWTEA
MICEAEICR T S EASTE RV, 0z, FEREIZ191-
200km/h D ¥ — € & £ 201km/h ~ D — ¥ 2 D% T
WKEBRONEZDOPHLNITHLIEIETE hh o7
SR —CAOETMEZMKRL 27— 28§52
ETEY BRI T — CADGHATE LD TR R VD
EERD.
Ist—E2ADA LY T —IZBIFHAL— FEDOKRS
Y NEARER, EEREORA Y NERICB W THER
HERONL o7z (12, F13). AFEOEFICE -
TAL Y —=IZBVWTE, Bl HWZATA A —T
W&o TR FZ BTN Z VW5 2 &S TE 5.
72, TEATIEAY POHRRPEL o TS, D
ML, Ay PORREETY— Y RIZLEY A v b
BLICKK %5 72D A= FORWHERE I AR HTE
4L %s BN, 2012 Y a—rR—r, 2007). Sh
LOZENL, At Yy =B TIENHERDOZ W —
CATIIMEHF BT EHNTE, 72, Ak
F—=lZBVWTIEAY=FOHEY—ER%2IARLTL
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RIL Db ERL, A= FORVYF—E X,
MR DL WITEREE 5 QRN TH B 72084 » ML
BRIMODPEON oD TIE v EZLNR
5.

Ist =¥ 2D A T A FIZBWT, 191km/h ~D¥ —
CATORA ¥ PIUFREPERICEH WEZ R L2, (&
14). L22L, HiEEICBWTIAELRA IR O N2 h o
72 (%15). A7 A4 FCHEHROLZ - A2 V25
&, Fv o =T THHRMHFONy IV a7z
D, MEEXOTTHEAMHTZ B2 TRIESH 515
A, D74 FTOATA AT =70 X ) IxHAMHFE K
ELHPLTEH—T 2 a—= b 2{ELDIEHLWV. TOX
I, MK EER Ly 2 =T 2T D IA
FOXHICKREL BT LB LTI ENTELRNI L
5, DIA KO LI ICHIREDZL W — T O RS
K<, LVHENF—EATORS ¥ MNUGFEDFE L o
DOTRBEVNEERD.
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RFFEDFEREDS, DTA FTRATA A —TD X
I BB OL W= AR Hw5 2 & TREBAETF 2K
ELEPTIENTE LD, MEEOL W —E A8
HMCE X, BA Y PPURICBEI DRI 2B EEZD
nNa. 2L, DEVYI—RATAFDLH)HFITAYE
YH—THRE LA T — A TIEH — € 2O NG % B
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ISR T A BB H S L ARENI. Dy sy —
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Fio THRBDOLZ VW —ECAZTORTFD 2T oh
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RATA PO L) REERSKITTHEO B\ WwI— AT
W —EABALMHERE TIFTTH ALY = FO#VHT—
AL HVLBRIENAERTHLEEZONS. AL
YE =L TR, A= Fo#wt—U R L NGO
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LV —E X THEA ¥ MNIEHGEVDR S Mo 728
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ADEL L OIRM RTINS S EEZ HND.
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An Empirical Study of the teaching guidance about Tactical Awareness in
Elementary School Physical Education

— Focusing on Goal Type Games —

Shogo Tobo

Abstract

This research aims to review the teaching guidance approach for goal-type games in elementary school physical education,
specifically learning content related to tactical awareness being used as clues to solve problems encountered by learners, and to
verify the feasibility of integrating the instruction of tactical awareness into Physical Education classes.

Our approach to reviewing learning content was to consider them from the perspective of competition objectives and chal-
lenges, decision-making, and suitability to developmental stage. We then created a system chart (draft) on tactical awareness and
skills, followed by a rubric (evaluation criteria) which was used as the basis to conduct classes targeting Grades 4 and 5 in ele-
mentary schools to verify our system. And we considered for teaching materials and inquiring about space. Finally, we analyzed
the game performance of specific students and their description of tactical awareness.

The results of this study demonstrated that performance in goal-type games improved as the children deepened their spatial
awareness by acquiring knowledge about target judgment and opportunities.

In conclusion, learning content pertaining to tactical awareness in goal-type games and looking at the position of a partner
and the defender was found to enhance tactical awareness about space, providing clues for learners to resolve problems while
improving their spatial awareness. This indicates the feasibility to envisioning the learning guidance approach for students to

involve the tactical problem of goal-type games.

Key words: tactical awareness, goal-type games, the learning content, elementary school physical education
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RELBEIRD LN TV AL, [T - WG THRVE Games For Understanding: TGFU) | (Bunker and Thrope,
O 2RO N B HATL, EHFEOFEBBUIT T 5 K 1982) % [Wk4ii7 7’2 —F (A Tactical Games Approach) |

Tatsugo town Board of Education, 968-1, Sedome, Tatsugo-cyo, Oshima-gun, Kagoshima, 894-0102
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(Griffin et al. 1997) DEMFIZ L > T, F—2RHDOHBT
M % iU nd ] TED X HIzFuvnd ] i2onT
D IFER Z OJFEHN D 2 Fak B o LB S TERH S
559 otz TR, FEAOERMMTEIZEH
L7z BNERIEEDIBE CREEND L) 1Tk T
ETW5h.

20004EA R LAED R =V — L DR ZEICB VT D, 7—
LR OB T, 7L A ORIV E o 72 RPBCH 7R
7= NIR T CRIT R E 7 U A ISR 2 B Y ARk 2
Bt 32000 EANHESINDL LD IX%) (AL,
2014 ; WEES, 2006 5 FHk S, 2004), HRAEEE R HAM 12
B4 2 HEEAKRORE ) B LN TS,

L2 L, EBEOFERLGE T, Bl IR EED
T—= VR —212BWT [7) =R TN A% b LR
WET—WIZED L] ZERGHRY, 22TV SLETICH)
EELBDH7Y) =25 ) & LTHRITHIE UL
JBCNTHER ) XA FTICBERE LTS
Bz HICT52hdHb. /2, T—UHITENTNS
B Ao T2 Z2 50 AE6H Y2 — 3127
V=R AICRLTLEIHMDEOSNS. TDXHIT,
FEIREHEICB T (2 5] 38 L7
ELTHA A &7 — 2RMIIELT 5720, [2H 3L
W &) AR 7 B & 7 O B 72T TLEE B 2 B R
Ao TLANTELVWEELH D, TOX) BT
ED XD AT % RARRANR T AUEE DIRI & FT B
TAHLTUVARERMTIENTELDESL ) 2. FOF
ThHoETELHBICEST, Hae s 57— 2K
D HTHAR Y 722 B & DT B BRIC T & 7 B iRk
WKOWTHEEL TWE S EEL 257259, LS
(2011) &, RPCHIBTICET 2 2 E TO—HDORfZE TH
HALENZ201E, 52 SR o Ty 2 flki %
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O—FZ2oWTC, BEOEMBOFT LT ZHIEZ 25
FHEMICHRET LT 22 HINE T 5.

3. MADEE

3.1. IRLDBER

ARG D HIZM 725 TIE, DTO3EICEEL.
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Research on the defensive skill of “Wall-up” in basketball
Comparison between male college students in Japan and United States

Keisuke Nomura", Hiroo Takahashi?, Kazufusa Kiba® and Ken Miura®

Abstract

It is important to reduce points allowed in the paint area, which field goal percentage is the highest in basketball. Regarding

how to defense in the paint area, a method called “wall-up (occupy the front of the offense player and raise both hands above the

shoulders)” was the mainstream in the United States. The aim of this study was to clarify the effect of the wall-up by comparing

it with other methods of defense in the paint area. The object teams were United States (A university and B university) and Japan

(C university), these were compared between the male college students in United States and Japan.

The results of this study, in the United States, “wall-up” and “one-hand (shoot contests and block the shoot)” have become

clear to be effective defenses. On the other hand, in Japan, although “wall-up” was the only effective method of defense, it was

suggested that the number and rate of use of “wall-up” was small. In the future, it was considered that Japanese players should

practice playing the “wall-up” and use it in the basketball game.

Key words: defense, paint area, shoot contests, block the shoot
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Optical illusion in kendo refereeing

Kengo Yotani" and Hiroki Nakamoto?

Abstract

It has been proposed that refereeing mistakes made in various sporting events are caused by optical illusion in which the
perceived position of a moving object is displaced forward along its path of motion. Therefore, the purpose of this study was to
investigate whether such optical illusion also occurs in kendo refereeing, and whether the size of the illusion modulates depend-
ing on fixation location and/or skill level. Thirteen varsity male students who were licensed referees participated in this study.
The experimental tasks consisted of the simulated datotsu judgment task, which estimates refereeing skill level, and the illusory
datotsu judgment task, which investigates the existence of optical illusion in kendo datotsu judgment. Results indicated that,
irrespective of skill level, participants incorrectly reported that they observed the shinai reaching the head even when it did not
actually reach. This was not the case, which indicates that optical illusion does occur in kendo datotsu judgments. Furthermore,
the illusion was augmented just before the shinai reached the datotsu location when the participauts fixated on that location. In
contrast, a couple of seconds before, the illusion was enlarged when the participauts fixated on the spatial locations of the inter-
players. These results indicate that kendo refereeing mistakes can be induced by perceptual illusions, and their effects may be

reduced by modulating visual fixation timing and location.

Key words: Kendo, Optic illusion, Refereeing
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