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[Abstract]
Recent studies have demonstrated that greater physical fitness (e.g., agility) is related
to higher quality tennis performance, whereas the effects of cognitive function on
tennis performance are unclear. The present paper reports an analysis of the relation
between cognitive function and tennis performance when an elite junior tennis player
was participating in a singles match. The participant was a 14-year-old female tennis
player who had advanced to the quarterfinals of the All Japan Tournament. Cognitive
functions, including cognitive processing speed, accuracy, and attention shifting, were
evaluated with a local-global task at every court change during the match. The player’s
tennis performance was recorded by the court-side analysts (two tennis instructors).
The results indicated that shifts in her attention were significantly correlated with her
rate of error in shots and the total number of points won. These results suggest that
greater attention shifting may be related to higher quality tennis performance, and that
improved attention shifting ability during a singles tennis match may have been an
important factor in the higher quality tennis-specific performance of this elite junior

female player.
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I. RERE

TEABHIZBO T, B BEA ) (Bl 21E, A —R TV T XU — - FlgFMERES)) L%
T =~ ADREE LI LT RITE L <AF(ET D (VNEIED, 2014; Kuroda et al., 2015;
Roetert et al., 1992). Kuroda et al. (2015) [T EERKSHGRBEG T —Y—L— K7L —F
— ORI E L, EERESHGRBREA T —Y — 13— —rv gL Ta
HE AT, BEPEICB O TENL CODZEEHE L TS, BEE R D 7053, FRAEEEE (B 2
(X, BEAR I FR B & OFRANC B DD I RE) b T = AD BN T — v U Ao TEHE R
HZHHZLORIBIN TS (Alexandru et al., 2014; Overney et al., 2008).

AR = R LR FR IR I 31T DB A RE D BIFRIZ B T D WF SR I3 <AETEL, T DAZFREHTIZ X
BHET A —NIIEHESRE & L U & IR O FR N AL BR R SOV B RB I L TR, /¥ —k 7T
AT AR (FT7bb, BEOHEKRSLEZD LR > TNDEEOR TOWFMA RO DD AR —
BN, TR, T2 7)) TEOBAR TRV ERE S TS (Voss et al., 2010). 7 =RFiH
2B T, Alexandru et al. (2014) 313 — 18 DT = A7 L —¥ —Xf GUTEN T F 7 LhE phiE )
AXVOBABRERTL, EFEBENEWVWEIZEEHEZ X7 REmnleafone L. o,
Overney et al. (2008)1XT = AT L —F —, "IAT A8 TF, JEHEEHHE OFRMEEL LKL, 7=
T —Y IO TN — T L THEEHBEDNENL TWDLZEEREL TS, BLEE, WIhbZ&
FrIFOFRABEREZ T L TRV, 7 =ABHICB WL, R OB AEREZ BT 7
F—~ AR LIZFHETLEEZLND.

RHSEE O TY, BT RE (H RS M AR - 1T 8N 2 W] 258 Bk RE) 3 N7+ — v U RIZh-

RPN ETRIND. BATHERE IS RE (B CHlE, BIRAEERE), V—F 7 AE)—
(‘fa%&OD@,ﬂﬁH@fﬂ%%%iUE%ﬁ), R OZEME GEET 7, LWL — )L ~D 8RR G732 L)
EER FAERREL, ZNOOERN BB L CGadli B, MBEMR-CHE O LR EZ1TH R K
A RE TS (Diamond, 2013; Miyake et al., 2000) . JEENEIEZ AL CNDLE T AU — MR A
BEOF THED DT ZEITHEEICB W TEN TWDIERP DN ESITEY (A UIED, 2015a; fAFIE
73, 2015b; Ishihara et al., 2016), ZZEFRFORITHEREIXEREIC W TR AN T+ —~ 0 22T T 5
KFTHAHZENREZIN TS (Vestberg et al., 2012). Ishihara et al. (2016) 1Y 2=7 7=
— Y = BICEI TR RE D F M & T = AFE R OB 2R R Lz, ZOR R, T=ABEEREW
FNEE BRI O (EFE T 7N 2R LI — 5T, MGEIESCTY —% 0 7 AEY—|2IZZ D L7
B IR D DRI Z e M E L TWD. UL EDD, HEE Y7 MNIT = AR T —~ AL B
T OBENERED — DO THLHETHREIND.

FEY 7 MNE ol eI 8 oEENC LV 2ZENALN L7 > TEY (Chang et al.,
2012; Verburg et al., 2015), O L7208 7L — P OREMERE D LA L iH 74—~y
AZDORRERET T HMENRDHLEE 2 LND. EEN I RBAERE DL LITEE) 8 (GREE, Frfhs
fH, BRE5 L) ICL > THRARDZENHE S TS (Kamijo et al., 2004; Chang et al., 2014; I
7>, 2013) . A JEUEA> (2013) [ d e A0 T Bh & [ ) )GE D 23R AN RE IC 5 2 D A gL, g S -
SRR EE A EFH-L, BIRAYEENCR VT i%ﬁ“%ﬁmtﬁﬂjﬁ HEWVEBE V7 IME F L2 &2
HBLTWD. MIRAGER) THHT = AR N T, 7L —OHEITITE) EEEE 3 OB LT E
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VIRMETL, TERBE AT A=~ U ADIR T EFE T LTSNS,

— 1B E DO EEN D R BE D A IZE N ZEZDHDHZENHAE I TEY (Labelle et al., 2013;
Dorollette et al., 2014), ZZHfIF DFBAIBERE 1T IV THEALTUND 1308 B2 72 58 FE 0D ) 7% D FR En B
BEDMEHE NI SN D ZENREN TS (Dorollette et al., 2014) . F72, KL~ D@ OE 1355
BN LRI RE DR T RSN H LD REIN TS (Labelle et al., 2013). LMLRRE, =
U— G F OB H 7L — R OFRAEEEOBIRESC, FRABEREL B X7 4 —~ U ADBMRITHI B
Lo TN,

N

oI. B&
KIFZeD HHNE, =V — e P a=T TR —Y—% %512, Vo T NVAS — KB IT D
BERE LB T 4 — < ADRERF AL D BE AR F 2L Th o7z,

M. 5k
IWSEE

tc%‘/ﬁ:?%:xﬁv%%—%%ﬂ%kbf:(ﬁ#-14;?2, B K :153.7 cm, {KHE:53.3 kg, 7=
AL E 9F60 A ) . PHEFERAFEIZBIT D2 E2EKREXANOEEEH THRF Tholo. ARAF5E
FACHRE K7 KPR E P e fm B & B OB A G THEmE L.

2. EBprmakan

AT BIN DT = 23—k (—Fa—h) TEESNTZ. FERERFIIENEOV+—I T T v %
TV, ZD1%, K603 DL T NVAT — A (1Y) 2 FE LTz, U+ —30 77y 713 iR (h—t
AR T A) TOYa—hT)—, R —xtRL—, BWIERE (2 —hH) TOAM—Z %A —7, KL
—Xf A=, Ay axinT, AR RFOICRERIEL S AT CHEME L7z, T FIE, xt4
FLFLT =2 7 IR TARBEDOBREL XNVOE V2= 7227 —Y =Lz, 27—
LEDT =P — M EBIAE 575K, B RE O Z1T > 72

3. FEBLRIIE I Ik

FELAIIE 5780, Visual Analog Scale (VASEE) Z AW THIE L7 (Hewlett et al., 2011). E##10cm
D Fe Y% T A T7 DIRVIRER |, Al | (FE CEDHP D) i KO 571K 88 ) DI 57 & O fgi (R &
LC, ZOLEDOEHOEFELZEM LICTF =y 7% ANDHTETRHEES Y. FRAE 770X, £
MODRSEHE T HZETHHmL.

4. 7P — BASHT
=L I — AR D24 DT = AL AT 72— HARIZLVITh .
BT = L ADFHIICIE, 7 25D [RA NS ER (RA MRS SR A Mk &, [
LT =2 mDTV—F DI gy hmT—R (7= FRA M) 12U, 723, RA MR
WIRNF — BN SHHY (5, 6 RAUE), ZORALMETEDREO T 3 —< A& 3l T 5 DIE R
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WY THHERIR LT, 2 7T —LmOEEFE AT r—~  ADFEEEL L THONTICH W .

5. PRENHERE O R

PP RE 1T 156U PC A& F W /- 3R 20 58 B8 (Local-global Task) (KW EFEAM L 7=, AHFFETH W=
Local-global TaskiZ Ishihara et al. (2016) EL[EIARD J71ETHEREL 7=, Local-global TaskiZNavon#lli#
(Navon, 1977) Z HWZRRETHY, /NS0T (m— T A ) IO D R ERE T (V7 a— L)
DEEREND (K1) . ABFFETIE, (1172113 T4 ) DME DR 2 AV, BRI Z 11123 [2) 6L TR
SHL (M =R —ROIF)F—, [2]:1]1%—) CRIZIE. Fl2iX, /NS4 3 E->TTE-
RERMBROT (T a—VER) ,, NSIRI2) D EF - TTEIERE R M3 7B 12 ERIESE (m—
TNAGR) . NS T EED TRERI2)EAEDIRE O IEENEE T MG R L0 o7, HIlK
TARE, 7 a— U HIIE43.44° (3cm X 3em), B— A AE#130.57° (5mm X 5mm) £L7z. 36
AATE CELLE T HIEMICEIE T2 2R L. BATHDO H LT A ATV AL TOHEHEIZ50cm
RO IOV RLTE. RO RPNV b oo GG 2 Ay F 5, UiV boRholom a4 e —
FEFELTONT L. 22 TEIEEOUVEZ L1, AT TICH L CHAIT CRIS T A #H (Fa—
AVAEH, B VE ) WELLTEZEATE T (K2) . VB —REFIZB W T IR TR A L~ L
(B— I NWAE W ET T — SOV IE ) IR T TR EoRSndiow, Bzl 1bLxl2)%
BINLAZFLEZ T DK LT, AT FAITIEAITRIE B2 DL~V ITEE RIS BoR &b
728, EETHEREYVEZDZENEREND. VB — RSt 00 -2 5 i I ) & 1E 2 3R - 3R Jn AL B
WL EMENE, Ay F RO FEE SRR S EE L2 EES 7 RORREEL CH W, FE R %
BA<ToI, EBROFTH, 2 B OFEBRBAAATNIZ2E T OB A LML 7. FRERE D7 1 — R\ 71X
AE I AT T, AR THRIITo 7.
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Figure 1. Schematic diagram of the Local-global Task
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6. WAl ALEL

Local-global Task Tl L7=38AEEHE (4TH H ) &, VASIEIZ LR L 7= EEAVE J7 & % OV — 4
NI LRI L 725 5 X7 4 —~ U A (2IH H ) D247 — L5 ORI 22 A B BIf% %, Spearman DJIE
NAHBEER S Z W CTRE LT, A B AKX < 0.05& L7z,

|\
1. 77— 255

T ORERER NI U, BT RIBTOY —EANLIEED, BUES7 — 280456 Txl 42
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BENPRALLE. 77206, 513107 — A (1G—10G) ThoTc. HFERBFOX T LT /LR
(2GESGIZLE D, BFF2[MN) XA HRETFD /N7 4 — < AL BEARITHEA TR AL NI, BRAY
MG R L av b= T —ROFREDLRIN T2, BA MR RIS R IR T2 D50%% R L, ii#H
DFF L VLA E ThoTo B 2 bD. 1BV RDORARA L MNIBORA L NTHY, h—7 - VF—%
2427V — (IARA VNS T=0Y3.07)—) Thote. 7r7 =AT7 L —Y —% %I T 1A T
X, IRAV RS 720DT7)—HUT B+ CFE1.1—3.470—, &L+ T1.8—5.07)—ThHY (L a—r R —
>, 2007), ORI ES TV, 7 —AOBIGOFIUL, *5EF)H1-0, 2-0, 3-0, 3-1, 3~
2, 3-3, 3-4, 4-4, 4-5, 4-6 T~ 7.

Table 1. Time-dependent change of tennis performance (n [%])

Total 1G 2G 3G 4G 5G 6G 7G 8G 9G 10G
Total points 80 8 8 S 6 6 8 6 20 5 8
Double fault 2 1 1
Points won 39 5 5 4 2 2 3 2 9 4 3

(50.00) (62.50) (71.43) (80.00) (33.33) (33.33) (37.50) (33.33) (47.37) (80.00) (37.50)

Errors 34 2 3 0 4 2 ) 3 9 1 5
(43.59) (25.00) (42.86) (0.00) (66.67) (33.33) (62.50) (50.00) (47.37) (20.00) (62.50)

2. PRAFERE & EBINE R B L O H T +—~ U AD R

Local-global Task DR AR AR 212~ L, 25 81E W H M ONEALAH BIMR A £ 3R Uiz, G
BElZ LI B R OE BN P CHL A B T 52 LN REINTUVNDT2 (Chang et al., 2012; Chang et al.,
2014), Local-global Task®DFERAEE, € DERFEZIILE 202 7 — DB/ T+ —~ AIHH
ZXISSET, MHEOEBBERIZOWTHE ST 21T o7,

Local-global Task [ 4= 00 i R[] 36 K ONIE 2 58 & LAY 57 I O TN AT B 7 FH B BEAR 138
LIV o 7=, Local-global Task AAYF D IEBERLFER T3 —< L AORA L MR EDM]
ICH B2 EOMBRLR (= 0.90, p = 0.04), RULEHE X7+ —~v L ADVay oI —RLEOMIZA
B A OFBEBR (.= -0.90, p=0.04) BRDHSNT(X2).

Table 2. Time-dependent change of Local-global Task performance

Average 1G-2G 3G-4G 5G-6G 7G-8G 9G-10G

Local-global Task

Repetitive Condition RT (ms) 433.34 399.97 467.23 447.73 463.71 406.18
Switching Condition RT (ms) 454.22 462.96 472.63 426.37 401.42 522.98
Repetitive Condition Accuracy (%) 95.19 100.00 94.44 93.75 100.00 87.50
Switching Condition Accuracy (%) 80.75 81.25 88.24 73.68 77.78 78.95

Note: RT = reaction time
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Table 3. Inter-correlations between Local-global Task performance and other variables

VAS (cm) Points won (%) Errors (%)
Local-global Task (ms or %)
Repetitive condition RT (ms) 0.31 -0.30 0.30
Switching condition RT (ms) -0.25 0.50 -0.50
Repetitive condition accuracy (%) -0.20 0.36 -0.36
Switching condition accuracy (%) -0.64 0.90* -0.90*
Note: RT = reaction time, * p < 0.05
—@— Local-global Task Accuracy =0 -Points Won —@— Local-global Task Accuracy =0 =Number of Errors
s 90 4 - 70 g 90 1 - 30
~°;_ rs=0.90, p=0.04 = rs=-0.90, p=0.04
] 8 35
5 85 1 60 — 5 85 9
8 s 38 =
< c < 40 ¥
c o < v
S 80 A 50 = S 80 A g
8 8 S ]
o 75 ] 40 » 75 so
5 5
£ 70 : ’ ’ v 30 3 70 r . r . 55
< 126G 346G 56G  7-8G  9-10G 2 126 346 56G  7-8G  9-10G
Figure 2 Time-dependent change of Local-global Task and tennis performance
V. E%

A FRIET) = e P a=T T =RAT L —Y =& R, T NAT — AR D38 Ak Re
BT 4 — v ADORRFEALOBEEARFT L. TOME, RV T RRAL MBS IR
BRI LI, EEVZIME FI2IZERA MRS RLIK F L, Y Z VAT — LB IR

LR FNHERE O HERT « F9HE IS 1T 7o I ATEDFE SR I OV DN R D FERERF ST D B BT S Sz,

TP 77 R RS RE O BE R

FHAYIE T7 R LR RE O I BIE TR O v o7, A FIED (2013) 1R CALF B O KAY
EB) R AR EE DS TR A RE I 5 A DB A L LT, £ ORE R, MR BEE) W TEBIAYER 7
O KITLE Local-global Task D IEZ MK N 5254 L TWAD. ARAFFE T EHEBLIIRE 7 &
Local-global TasklZ 33T 23R RGE D MICBHEDFED LR REEL T, X4 OEWARZES
5%, Labelle et al. (2013) (XA S~V (705, R KEEFRBRE) 2MEWE IXET O & s E AL

ZEEWVER RN RE DMK T L7228, (R DL UL i3 i@ WO 1 ) 5 B TE B R AR AR BE SRR S 7= o 2 %
WEL TS, RUFFEO M RIBEFIIE VBN LA TR F LoD R L~ gL, F8L
9 7 IRk EFRENBR RE D I I BIE AN FR D IR Mo To ATREME A B 5.

IR REL B T+ —~ L AD R

AHFFRIZEY, B TR T =257 +—~ U ADO M B BAR 23388 541, Local-global Task
IBITDANY T EMEDOEZ RN EVMEZRLICEEITE, ZORIZE O —AIZBWTI)—H DT ay
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T =207, EWRAC MRS RE R L, — 07, RALPEE - IEfEMEDORIEL L2V — &
HEORERARIITV — P DT ay b T =R A MG R EBHEDB RO BT TRH DS RIE
RENPRL LR L C, EE Y 7MW T = AR AT r—~ A %ﬁﬁé‘)ﬁz@?b\:k%rﬂhbfb\é
TE=AFEIZ BN TEWB AT =~ U AR T 57201, BRIIENTZOSRL THIAR DB
%7-® (Fernandez-Fernandez et al., 2009), 3 Z0IALBRSE - EfE b EE R B THLHETHEIND
0, T)—=F 7L =Y —ICBW TR 7 M @m< R DN T +— < ADIKR T FRHICE E 2%
HEHILBEZOHND.

A% OFRE

AWK, T=AL U TNVAT — AR OEE Y 7 NOHERE D T —~  ADMERFIC T 59
HIEDVTRMEIFL, B FNRERE DHERFIZIANT 72 NVEDIRE K OO R DORRREN S % OFEE TH D
EEZLND. B, KM (1-2%/kg OB TREEBEAEIZIX T2 ;D Anci et al., 2006), £
1B O LAHFREMEEED A | (Gibson et al., 2002) LW N\o 7~ AR —Y 5| 227 0 —F N A%
ﬁ'é’?fb%ﬁi/*’7f~v:/xa:ﬁiéiﬁﬁﬂv@*ﬁéﬁﬁe‘ﬁéH‘%ﬂé.

VI. &%

TV =LV a=T T=AT L —Y — 14 BRI, VT NVAT — AR ORABERE L B 7
— YV ADRRF AL OBEZRF LTz, £ORER, BT RMEWNEE TV —F D ay =T —7n
%<, RAVMBAFEMENEVDFE R LG, RAFRIZEY, Do T NAT —MIBWTHEEY 7 M
VK IEIZR D E OB EMEDPIRIBIIL, 7 — ARFOVERE 7 MR - S 5720 OB M 4%
REL, ML T ZENASHZROBRBEEL TR E SNz,

VI. EE
KR ORI G LI TS o8 T, TORGER, EBRIZH NI (KESs4a RV —r 7=
AT T T DAL T DERRIEH LR L LT E.
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