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A Development of the Field Test Evaluating Speed, Agility and Quickness
(SAQ) and Considerations of the Trainability of SAQ in Tennis
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Yoji Sato Kaoru Umebayashi?
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BAEDT ZAFRICHEO TR, 7 U —OFE IV, BFEOL—T A U MEAHRIEELAES
B INTVS, FHATE, 7=RADAHRESTE L DAR— Y THBIC LB BT, 55
HOBERKFEORIES., TORYTAMELHEOME. BEMALEBUT 205528 —F

(Speed) . H#tE (Agility ) ROMEHEM (Quickness) (LIFSAQE#EILT3) @
RISEERENDIRERIET 5 L2 HINE L,

HAEDT7 = ZBFOSAUTH I BIE/HIEEAIEIE L. AIS (Australian Institute of
Sports) AVEEBICHERE L TV BMLEFICERE L TS, T ABHRITE T 258507 X b
DOFEREHET 52 & RUEHEREICSAQREN R LD7HD b U —= > 7% RIS R L TSAQ
BENDE_EAHNICERS SN ADDRIER T 5700, FERETF —AHBELE1 04, —
RERFTAEF 14 G, EHEMRO V227 « 72 ZEFEF 1 54, wF 4L

lAcceleration forward agility test (Right side / Left side)). lAcceleration backward).
on sideways (Right side / Left side)] . 5 0 5Agility Test) DFFESAQ Test A BHEAN
LTERL 720

FERIFRE LT, —BRERBRESHES 01337~ D (Box step test]
ZUELIbDT Y bo—UEEE L, B 1 [HORET, MG, RUAHREY v v TG~
@ TBox step test) % 3 » ARIEM L&D 3D/ 37 — D Tbox step) OE(LAEIRIL 7,

BRI, LTOBOTH %,

U ZERAFHERES Y -FE - AR c BEHZEE VS -
P EBRAPHERL VY -ZBWES - ARBKBEARE
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— AR E LRy 7R« AF v L e FAICR, M-z EBELE—FAT Y
7 (round steps) WWERAIIAR L, 212, o 2EBDRT v 785 — v b, BRI
Zmlico

U2 TAMEE Ui TAcceleration sideways (forehand / backhand) 1 DERIE. BFT
= ‘7 7/ N F2.48s (n:23, s.d. :0. 102, rénge:Z. 18-2.72) , /Ny 7N F2.50s (n:23,
s.d. :0. 177, range:2.20-2.84). LFE7 +# 77> F2.T1's (n:5, s.d. :0.115, range:
9.64-2.91). /8w 2/ K2.75s (n:5, s.d. :0.215, range:2.47-2.96) THO, A—Z 5V
FORERD Y 2 =7 LB L TBEFREEENEL, BFRPPEZLVHIEETH » 7,

KEFGRFIF A—ZA NS Y TO Ly TORFICHA, BREDITPPELERND -7
A, SAQIE EDRTE b L —= v /R FEHE L THREECEIE T 5 L HRICH LY S AR TR S
N,

SAQEEICBAL T, —MEFLOBFIERICEEE &, Fo, TZABBERENTLLLT
SAQRET VBN TV BIEEN S B 2 &, ESAEEDIHDRE N L —= Y TSI LI
L DSAQEENBHREI NS Z LR NI,

FHREEOBMA

AFEIE. BADT = EFOSABENOEEFE, SAHEIFHED/- DD T 4~V K« TX b
DREZ. SAQEEND b L —= v JEIEHED 3 SOFEBIH N THE D, I TIREADT =&
EDSARENDOEEHE S LT THRD by L+ D227 « T XEFEDSpeed, Agilityk
UQuickness (SAQ) #:/71cBId 5 —%E%E (Considerations of the Speed, Agility and
Quickness Abilities of Japanese Top Junior Tennis Players) | . RU'SAQRESIFRMD 7%
D74 =LK« FRAPOREFREND BRIODIATE > L EBHREE LO V22T 72X
BEICBIB Ty FT—VAE=FET 4 =K« FRMEDBHRIZOWTY | RUZE OBFIFAK
B4 [The Worldwide Tennis Coaches Workshop Vilamoura 2003; ( Portugal ) IZHBW\WTOSA
ReFE Lz BICFIT S izProceedings ( Applied Sport Science for High Performance
Tennis Proceedings of the 13°" ITF WWCW, Vilamoura 2003). [The Relationship between
Footwork Speed and the Physical Field Test Results of Top Junior Japanese Tennis
Players) %summary& U THB#E T %0
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BAD by T - 227 - F=REFD Speed. Agility RU
Quickness (SAQ) BENICRET 5—B%

Considerations of the Speed, Agility and Quickness (SAQ) Abilities of

Japanese Top Junior Tennis Players

LM BHRY & HwBK 'Y
Yoji Sato! Kaoru Umebayashi?

key word : tennis, speed, agility, field test

= i)

BACEHMICEEINSE Y 2=7 ( juior )7 =RAK&E, 1 28T, 1 4&EF.
1 68T, 1 SEUTOSEMINATONELAARY 227 « 7= EFHERE, TUNTHIHE
INBHEAREII LD, HESE TRYONIERENS (EAMIC] 55~ 1 8% 02E
EEYRT S AEFEAS, 2EPEERKT - AEFERER. REVNERTZAKREBEND B,
NSV 22T ORREBEAN SR ANATIT S BEFIL L HEL. ThHDkRE
AETHNETE~DBELBALAET, 7072 v a+L( professional )EFICHZELFE
A&, EBRICEIEEIC RS DR 180,

HAF = ZHE&TiE. 2 0 0 8F07 7% (Athens) ThHgEE N B4 Y »E v 7 ( Olympic )%
Bis L., 7o ABRICHT 5 4 FVEBIEBEBEIBITO A N, ZOEDAY v Ey 7%F
. FWHNICELT, HED L 68N S | 9RALE TORFMEETE, COFRDF LU b
(talent) DFIE. EFrk. B BEERD /- DICKNBERARIEEMTH S EBbS,

BEOE, INETRKVa=T - T AEFOEANAEOY K- FE LT, by ( top)
U2 ZTEFOES  BERENAE, Bk L —Z o /18, DRSS A EB L, NE
L7 — 7 iC & 37 — ABEOE BRI S T, 74—V F - 7R M( field test ) DBAR

D RERERFEAR-Y c @EHERV Y —
Centre for Sport and Health Sciences, Gakushuin University
P RKREEKRE

Osaka University for Health and Sport Sciences
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BXOER, ML —= 7« &% —( training center VBRI HEIL/cT 4 —ILF -
TR OLERB. BANDT 4 — K3y 5 ( feedback ) BREOFEREHFTETNSY

k1 4FE (200 24F) Icld, 7= ABRASHMEMRIGES S L TIRAB L. LIENCH
~KIEICEES L U 7B I L U 7 = RBRY VY o )L F — A RFHlO—ofEE & L
T, BIREG4 2. 06mi v ML (shuttle run ) DT 4 =LK « FZ b & LTORLHS .
AL, EEEICT LK« 72 b ELTRAL, 2ERMLF~ 2 OIUEL T30, FEH
OIERAEBHIELTWAEZATH 5,

HE, 72RIBST. BHEOYIDBADREI WS BRICEH L. FICEHKERO XA —Y
TR—DODENIEFZE LT, RE—K (Speed ) . 7YY 74— (Agility ) . 7497 %
Z ( Quickness ) (LITSAQLEZFN) OEEMUARDHSINTHD . BEORR S, b HHIEE
HOEEEDR EICBAS 3 F—= 0 I HEORF, b —=  VSHRORIE, SEENER
EEHIHE L BZH oG, TR T, ¥—EX( service ) « RE— K, 3 Y —(rally ) -
ZE— K15 EOBBLS 1k 0, BBAY — FRUZOBAKELE LD, RIERUBEHL
DFIH/IT  —~< & ( performance ) (CHEBAXEZ AEEIGERFEL LTEBINGEHTE
D, ToAOHERFES L TOSMDHT. BEOREX ( SAQ ) %FHld 215D, SAQ
BESIRHE D 7DD T 4 —IV K » 7 X S DA, ROEADSAQRESIFHED 72 8 DEHEFR DIERKTS
ENBINBRILTS 5o 7

—fiS, BRADEENE LT, FRERLTIHEAIMNRDILIEINE T ENBZ WV, HEMIT,
BB, NV — R =R SR oM B ERMOBERE KRV OREMERIIFEICMHET SICLTSH,
ZBR—=YEBIENT, BROEFAEIZVW ENRLLAONTED, T2RDBNWT HEG
FICRE SN EVWHIFHRIBCEILT 5, LAL, 72XRICBVWTR, 2&E7y b7 -7
( footwork ) ICEEARANE, HRLNIVDBEFLHET AL, B2 LEPHh S, HRHELLE
DETREONT 5 L DFENEL . HIEEEOHFA IR, EROBHE EIR) ITRATVE
WEHERTES, 7y M7 =73 TEREN & & b T = XOFEMOFERENBERD—DTH
D, FToADNRT =< ZXEFGHBEETRL CEDTERWEINERLELONDS, 7 v
| F7 =2, B o eflbE Lica—F 42— a > ( coordination ) §ESI. T7ibb,
BIfEDZE— K, BfEUID L DX~ K ( quickness ) . THHE( agility )R EDEKRKT
b, FRERHERRO V- U7 BREECL->THEIND 2BRVEZOTBIEIC X
S TEAZENEN, T+ =TV RACHEEEEITVWEHDEEDNS,

FLTAHETIE, BAD My T - D27 - T REFROSAHENZFTRIL, ZDEEE
BB A& &, SAQRE) SRR & DB, b L —= 2 ZIC K O SAQRE DWENEIREN G
M. SAQEESIRRID /= DD T 4 — )UK « 7 X MRARDOEREHDIREE 545 &2 WS L
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SAQREI DIEHEIE. ZEDHHARDEELE DRV L HHD, VWEL—EOBEND DI TR,
FIT, AFETIE, A—ZX 5 Y 7( Australia )DAIS ( Australian Institute of Sports )
B4 5T 7+ ( Christopher John Gore, PhD ) NEBE XK »H 5. ASC
( Australian Sports Commission ) MRE L7z, T—HEFO/HDEEFHT X b
( Physiological Tests for Elite Athletes ) | " oS, 7 =R EFDOSAEN D
RIETEE 2 8A THRA Lo A LZAERE. RUZDERABTIIROED TH 5,

(Backward Movement Agility Test]
Sideways Movement Agility Test ( forehand / backhand ) I

lChange-of-Direction / Acceleration Sideways Agility Test ( Left and Right )J

Change-of -Direction / Acceleration Forward Agility Test { Left and Right )|
5005 Agility Test)

im. _EECORIEERE OMIEE, B/ X7 —D3EELE LT Vertical Jump ( Dynamic Leg
jump ) : WERNC X BZEEBKCY) . [Vertical Jump ( Right Leg jump ) : HRNC & S BB |
Wertical Jump ( Left Leg jump ) : ZMIC X 2EEBKT) . XD/ <7 — (power) DISIEE L
T TOverhead Medicine Ball Throws . [Sidearm Medicine Ball Throw) . X E— FD¥58
ELT I3 0m Sprint Test] MEDEEAUEEER L7zo CHODRIERE S [—REFD/
WOEEFR T Z b (Physiological Tests for Elite Athletes) | OFD—FKT = XFEFD7:
HOJERBICEENTWE D TH S, U TICEAEHEBEDHEL FIEZRT

(Backward Movement Agility Testl

FoAa-= M [Fig 1] WWRLcL DI, ¥—ERX -z K« 54 ( service end line )
AFA LTS5 miRRIcABEE (Tining Light) 2EET 5, XBETIE-7XF¥—b ¥ -}
( start gate )OS 30 cmANCAY — b « T4 (a) %5[L, #HBEEI, XF¥—bF1 >
KHEAEASDYE, ToADERES (BA) Txv M net )IKEMLTHAS, BHOHENLS
A4 327 ( tining ) TTF=ADZXT v ¥ 2 ( smash Y)EFT D7 DICHEETAEHE (F7OXA —
/8=« 25y 7F( cross over step ) / ¥4 K25 v F( side step )) T. 57 v by 7
A A 7 ( backswing )XV T JHWT) . TEBRJHELERBRL, 74 =viaF—Fh
( finish gate )&mAT 2, 3 EFHAILBRSE S 1 LEEGRET 5o
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[Fig.1]  The Protocol of Backward Movement Agility Test

- net

-
——

%l

TTFinish gate

[:> <j HFEE (Timing Light)

lSideways Movement Agility Test ( forehand )

Fig. 2 WRLALSIC, 7 —<—27( center mark ) IC&HETEEEZREL. X
F—RET 4w aDF—ET B, Ry MCED > THEL ImDFFDO Y VT NVA « H A K+
54 ( singles side line ).k, 23—+ —m"57 0 cmAf, #E 1l micK—NEZEL, HE
EOHy— o3 0cmERTA Y (a) #5(ZRF— MIBELT S, K- ORE L, ASCH
BB 257 4 — « T v 7 tee up )DWEFE LnEBbhtcd, SEET—( corn )DEIERE
Lo ML A — LA B CHERDELE 1 45T LT DGR Uco W, T 7FTERAS
I— M A - RO EED E T B0, KEBRTIEY v+ F7AA 7 ( shadow swing ) (&
|®O) TERUIzo Lich-> T, ASCORG & ZBMICHBTERWI £IT185,

WERE, X7— b« 14 VICHEEADYE, Ry MIEI > TER L. 72 ROMERHLE
(7)) A& >THlT 5, BHOHERY A I VT, TEBRIRRARERT v 7T,
25— b o = FEBEBLE—UCED > TEDL o ERICK—LET + T/ P (ERES
v 7Y RICI3) THIRT 3560 THRRV AL, ZO®RREL, U7 —IK@N->TTES
PUBRLHA RRXF v TRY, 742y va - F— @it b, SERAIL. b-oL&bBWS
A LA T B0 ERITITERAT - 1BAE. TOTERIE T — MCA > TOWRFHUEE 5780,
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[Fig.21 The pfotocol of Sideways Movement Agility Test ( forehand )

70 cm
ball O

4.1m

Start / Finish gate
SRIC

-—-————d-—————u—J E
et

) (3 X®E (Timing Light)

fSideways Movement Agility Test ( backhand )l
B2, [Sideways Movement Agility Test ( forehand )i LB UEFET, Sv 7,2 Rl

(EfD TITHo EFEOBWRERZ. Ny IV FER S,

Change-of-Direction / Acceleration Sideways Agility Test ( Right )J

Fig. 31 &SI, BRIDY VIV Z « S4 V> THBELRBEL. RF—bET1 =
v aDF~bhETB, YIINAHARSAUhEHE G fll30cmDEIAITHA -
SA VTR~ « 514 (a) %54,

WEREIZ, F v MCEM L, ZBERS— b « 54 Vic@beT, R—2F4 »( baseline )
FicfIB L7 ROEFLES (A 2L 5, Sy MaFV, BADHERIAI VT
YA KRF v TTR=R54 v EATELLEFEBEHL, £y —v— 7 2HU, TOERRR
{REEL. BREATF vy TTHA R - 54 VETROEDVIRT S, SEHAEL, b-LbEWS
A LZEFEEHET o '

[Change-of-Direction / Acceleration Sideways Agility Test ( Left )J

#iE2. (Change-of-Direction / Acceleration Sideways Agility Test ( Right )J &REIUE
$HT. RO Vv TINK « B A Ko 54 N BEEZE L TERT %,
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fFig. 3] The protocol of Change-of-Direction
/ Acceleration Sideways Agility Test ( Left )f

— a
<:| Start / Finish gate
4.1m

centermark

de e
[

[y (O AWE (Timing Light)

lChange-of-Direction / Acceleration Forward Agility Test ( Right )i

Fig. 41 ITRLIz& DI, RBEE 2HHEHL, —GRXF—bF—F b5—8B1T1
Zyva s F—hELTRET S0 RF— b~ NIBERDY VTNV R A F e T4 UG
bE¥THRBL, 742y vaF—bdkry—<—0504 1mx v M (I— FORAD <
R RS54 VTTIREY Bo BT — FEb. RF— b« Fm NET—F— BN, 742
yYa = Y =7y OhOBEEEE RIS LS, 2 mEEOMREED,
FEDIRF BDICKBEDENLHICT D, AT — b e '~ ERB LIV ITNVADYA R+ 54
VOSMAL 30 cmDEIAIT, YITNR AR e S VICFETICZAY—b e T4 (a)
%516

WRER, Ry MCEML, X=ZX51 v kic, ERERXS—F 74 (a) iKGbET=
ZDMEMEE (HZ) 2& 5, T4 v MRV, BROFERIA IV ITR Yy —2—7
A>T, A4 FRF v TTTEBRYBLIBET S, £ y—<—Jicinsc s, BRAER
F v T TRy MeED > THEEL Yy val, 742y va 4~ M@K 5, 3EAIEL.
bo bRV A LETERET B,

[Change-of-Direction / Acceleration Forward Agility Test ( Left ).

Bz, [Change-of-Direction / Acceleration Forward Agility Test ( Right )j DOEGHT,
EAHA RS54 B bETRY— b ¥~ MERE L TERT 5,
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Fig. 4 | ‘The protocol of Change-of-Direction
!/ Acceleration Forward Agility Test ( Right )

net
| \ — a
: — Cj Start gate
| ﬂ 4.1m
|
| 4F____J'
: 41 m center mark
| T
1 Finish gate
]
|
[:> C:] HEBE (Timing Light)
505 Agility Test]
Fig.5] The protocol of 5 0 5 Agility Test
starting line start / stop gate turning point
4 .
| ]
P 1
- |
|
1]

10m ﬁ 5m

tEE (Timing Light)

Fig. 51 4 5 05 Agility Test) 2FEHT A/ DDEFEER LIce RF—b A1V
(a) %5]%, FNAEEC] 5miRIcS 1 . (b) 25|&7—~=27 R4 b ( turning
point ) &9%, XF—b 54 (a) hoF—=7 « BRA 2 bAEL 0 mOALEI, EE
ECRI—hET 4 =y v ahFRQIS — XY — b « 54 T2 mOMREZET TR
Ed 5o
WEREIL, Z5— b« T4 UHLEADEERI A 3 VT e M >TRATY v &
2 ( dash ) LA — FEEBT 2, y—=7 « BA v MEZEMN I ORBIREEL, T/
FEL, BOY = b EEDIRG %, §—=2 7 « RA v MNIfh B RIZEAZThEN 3EIDOD L
L. it 6 BIORIEAEWT 5. EETNETNDRDORETD S - & bEWV S A LaiiHE T 5,

HEXNEE HHE) 3, EEEEPLE LAAEBHIRD 1 2N 1 8RETD by 7 -
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P27 « FLAETF, BF2 84, K58, UBAFIHKERHET 7 -AHE, BT
1 0%, &F128TH-1 | |

AIEIEEE. 8EBAHOE LAHEEBHIRD 1 200 1 8RETD Ay T« Va7 - 72
RiEFiid. TSideways Movement Agility Test ( forehand / backhand ) ) ZEMEL 7, &
HAERGELT = AICHET 2 8FICId, [Backward Movement Agility Test) . Sideways
Movement Agility Test ( forehand/backhand ) | . [Change-of-Direction / Acceleration
Sideways Agility Test ( Left and Right ) I . fChange—of—Direction / Acceleration Forwa
rd Agility Test ( Left and Right )1 . T'5 05 Agility Test) ®i&», [Vertical Jump
( Dynamic Leg jump ) : MMIC & 2 F@EPKC . Vertical Jump ( Right Leg jump ) : HHENC
& BEBEP) . Mertical Jump ( Left Leg jump ) : ZEMNC & S FEBL) . [Overhead
Medicine Ball Throw ; . [Sidearm Medicine Ball Throwl . DEMEREEEM L7,

= S

HEL2LTT = ARFOEESAQE I ERIE LR EUT ORISR L
Table 1) i lChange-of-Direction / Sideways Movement Agility Test ( forehand /
backhand ) | OFERAERLI

Table 1 IChange—of-Direction / Sideways Movement Agility Test (forehand/backhand) |

Fore hand Back hand
Time (1/1000s) Statistics Time (1/1000s) Statistics

sex (1/2) 1 2 3 min. | ave. | sd. 1 2 3 min. | ave. | s.d.

1 213200 | 2947 3022] 2947 | 3056 | 129.9] 3062 2967 3068] 2967 | 3032 | 56.7

2 212980 | 2989] 30461 2980 | 3005 358} 3085| 2964| 2990] 2964 | 3013 | 63.7

3 21 2808 | 2897| 2905] 2808 | 2870 | 53.8] 3257 | 3016| 3160] 3016 | 3144 |121.3

4 2| 3005 | 2922] 29511 2922 | 2959 42.11 2881| 2938| 2924} 2881 | 2914 § 29.7

5 213100 | 2949| 2707] 2707 | 2919 | 198.2] 2670| 2679 2875]| 2670 | 2741 (1158

6 212011 | 2682] 2975] 2682 | 2856 | 1540] 2912 2953] 2789) 2789 | 2885 | 853

7 2} 3095 | 2983] 3078] 2983 | 3052 60.4] 2960 3078] 3190} 2960 | 3076 {115.0

8 2§ 3239 | 3120] 3195] 3120 | 3185 602} 3297| 3213| 3460] 3213 | 3323 (1256

9 21 2944 | 2993| 3003} 2944 | 2980 31.6] 3085| 2940 3015] 2940 { 3013 | 725

10 213229 | 3280{ 3106} 3106 | 3205 89.4] 3239] 3302| 3157} 3157 | 3233 | 72.7

11 2] 2986 | 2904| 2877] 2877 | 2922 56.8] 2820f 2910| 2958| 2820 | 2896 | 70.1

12 212874 | 2622| 2689] 2622 | 2728 | 130.5] 2841] 2828} 2768} 2768 | 2812 | 389
n 12 12 12 12 12 12 12 12
ave 3031 | 2941 | 2963 | 2892 3009 | 2982 | 3030 | 2929
s.d. 141.9| 172.2] 151.1} 159.2 195.1] 162.9{194.0] 156.9
min 2808 | 2622 | 2689 | 2622 2670 | 2679 | 2768 | 2670
" fmax 3239|3280 | 3195 3120 3297 | 3302 | 3460 ] 3213

Data : Ladies’ Tennis club players of Osaka Univ.P.E. 2002
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Table 2 iZ TChange-of-Direction / Acceleration Sideways Agility Test ( Left and
Right )1 D#ERERLI,

Table 2 rCha_rge—of—Direction / Acceleration Sideways Agility Test ( Left and Right )

Left Right
Time (1/1000s) Statistics Time (1/1000s) Statistics

sex (1/2) 1 2 3 min. | ave. | s.d. 1 2 3 min. | ave. | s.d.

1 21 2949 | 2906 3010 2906 | 2955 | 52.3 | 2799 2930( 2805{ 2799 | 2845 | 740

2 2] 3095 | 3031] 2968] 2968 | 3031 | 63.5] 3106 3162| 3106] 3106 | 3125 | 32.3

3 2] 2921 | 2941( 2965] 2921 | 2942 | 22.0 ] 2956| 2876 29471 2876 | 2926 | 438

4 2] 2943 | 2936] 2999] 2936 | 2959 | 3453 2997| 2920| 28461 2846 | 2921 | 755

5 2] 3113 | 2852{ 2753] 2753 | 2906 [ 186.0 | 2746| 2736| 2858] 2736 | 2780 | 67.7

6 2} 2790 | 2981| 2857}2790 | 2876 { 96.9 | 2971| 3001] 2990f 2971 | 2987 | 15.2

7 2] 3518 | 3070( 3094] 3070 | 3227 [252.0 } 3063| 3041| 3005] 3005 | 3036 | 29.3

8 2] 3288 | 3225| 3522] 3225|3345 |156.5| 3102| 2948 3086] 2948 | 3045 | 847

9 2] 2887 | 2960] 2895] 2887 | 2914} 40.0{ 3087| 3030| 2918] 2918 | 3012 | 86.0

10 2] 3014 | 3091] 3069} 3014 | 3058 | 39.7 | 3148] 3311 3109] 3109 | 3189 [107.2

11 2] 2808 | 2997| 2802|2802 | 2869 |110.9 | 2766] 2887 2834] 2766 | 2829 | 60.7

12 2] 3036 | 2714] 2682] 2682 | 2811 [195.8 1 2801} 2675{ 2831] 2675} 2769 | 82.8
n 12 12 12 12 12 12 12 12
ave 3030 | 2975 | 2968 | 2913 2962 | 2960 | 2945 | 2896
s.d. 206.6| 127.8| 215.1] 1486 147.6| 1715( 113.4] 1394
min 2790 | 2714 | 2682 | 2682 2746 | 2675 | 2805 | 2675
max 3518 | 3225 | 3522 | 3225 3148 | 3311 | 3109 | 3109

Data : Ladies’ Tennis club players of Osaka Univ.P.E. 2002

Table 33 (= lChange-of-Direction / Acceleration Forward Agility Test ( Left and
Right )1 DERARL,

Table 3 rChan_ge—of—Direction / Acceleration Forward Agility Test ( Left and Right )1

Left Right
Time (1/1000s) Statistics Time (1/1000s) Statistics

ID | sex (1/2) 1 2 3 min. | ave. | s.d. 1 2 3 min. | ave. | s.d.

1 2] 2740 | 2150{ 2085} 2085 | 2325 | 360.9] 2213{ 2107| 2109] 2107 | 2143 | 60.6

2 21 3640 | 2500{ 2298] 2298 | 2813 | 723.6] 2240| 2375| 2442| 2240} 2352 {102.9

3 24770 | 1750} 2342 1750 | 2754 | 1262) 2199| 2155| 2379} 2155 | 2244 |118.7

4 2] 2320 | 2260 2208] 2208 | 2263 56.0F 2300| 2412{ 2288} 2288 | 2333 | 68.4

5 2} 2170 | 2240} 2013]| 2013 | 2141 | 116.2] 2163| 2131{ 2067] 2067 | 2120 | 48.9

6 2| 2570 | 2840 2324] 2324 | 2578 | 258.1] 2212| 2122| 2058] 2058 | 2131 | 774

7 2 2279 2153]| 2153 | 2216 89.1] 2368| 2354| 2262] 2262 | 2328 | 57.6

8 2 2661 2407] 2407 | 2534 | 179.6] 2554] 2599| 2514] 2514 | 2556 | 425

9 2 2379 2156] 2156 | 2268 | 157.7} 2196f 2257 2277] 2196 | 2243 | 42.2

10 21 2620 | 2648| 2441] 2441 | 2570 | 112.3] 2747| 2597 2466] 2466 | 2603 | 140.6

11 2 2343| 2296] 2296 | 2320 33.2] 2468| 2444| 2290] 2290 | 2401 | 96.6

12 2 2438| 24261 2426 | 2432 8.5] 2309f 2164] 2277] 2164 | 2250 | 76.2
n 7 12 12 12 12 12 12 12
ave 2890 | 2374 | 2262 | 2213 233112310 2286 | 2234
s.d. 735.1| 282.1] 138.8] 1998 177} 180.2| 150.6] 1436
min 2170 1 17501 2013 ] 1750 2163 { 2107 | 2058 | 2058
max 4170 | 2840 | 2441 } 2441 2747 ] 2599 | 2514 | 2514

Data : Ladies’ Tennis club players of Osaka Univ.P.E. 2002
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TTable 4] IZ Backward Movement Agility Test! @%fg%%:ﬁ? Lo

Table 4 TBackward Movement Agility Test |

. Time (1/1000s) Statistics
ID|sex(1/2)] 1 2 3 min. | ave. | s.d.
1 2] 1361 | 1234] 1388] 123411328 | 82.2
2 2] 1303 | 15111 1438} 1303 1 1417 {1055
3 2] 1398 | 1422{ 1428] 1398 1 1416 | 15.9
4 21 1332 | 1447| 1439} 1332 | 1406 | 64.2
5 211277 ] 1414 1396} 1277 | 1362 ] 744
6 21 1517 | 1516] 1437} 1437 | 1490 | 459
7 21 1197 | 1414] 1444} 1197 | 1352 |134.8
8 21 1533 | 14811 1504} 1481 | 1506 | 26.1
9 2] 1503 | 1598 14251 1425} 1503 | 86.6
10 2} 1469 | 1583] 1611] 1469 | 1554 | 75.2
11 21 1437 | 1401| 1344 1344 [ 1394 | 469
12 21 1423 | 1439] 1385f 1385 | 1416 | 27.7
n 12 12 12 12
ave 1396 | 1455 | 1437 | 1357
s.d. 1046] 958 67.7] 916
min 1197 1 1234 { 1344 | 1197
max 1533 | 1598 | 1611 ] 1481

Data : Ladies’ Tennis club players of Osaka Univ.P.E. 2002

MMable 51 i T505 Agility Testy O&ERERL7,
ASC (Australian Sports

. o r ili
Commission) AMREE L7, [—Fi# Table 5 1505 Agility Test]

Time (1/1000s) Statistics
FDI-HOEEFEN)T A b (Physio- ID | sex (1/2) 1 2 3 min. | ave. | s.d.
. . 1 2| 2842 | 2794] 2892{ 2794 | 2843 | 49.0
IOglcal Tests for Elite AthleteS)J 2 2} 2932 2819| 2858] 2819 | 2870 57.4
i O, A—Z kYT O 3 2| 3019 | 2849| 2857|2849 | 2908 | 95.9
WS * b M 4 2| 3044 | 2935| 3132|2935 | 3037 | 98.7
RE7 I ADNSERRS 7 AL TOD, 5 2] 2975 | 2863| 2946] 2863 | 2928 | 58.1
. . . 6 2} 2882 | 2857| 2871) 2857 1 2870 | 125
125RLIF. 48T, 163LL T, 17 7 2l 3089 | 2977| 3095| 2977 | 3054 | 66.5
. _ 8 21 3312 | 3151| 3232|3151 | 3232 | 805
BIALD by 775 Z( top class ) 9 2| 2977 | 3072| 3084} 2977 | 3044 | 586
DF = ZRFDSAHENRIED -8 10 2| 3361 | 3168| 3185| 3168 | 3238 | 106.9
1 2| 3023 | 2911 2955] 2911 | 2963 | 56.4
DRI, BLRe EThOZET 12 2] 2937 | 2794{ 2858] 2794 | 2863 | 71.6
. . n 12 12 12] 12
—Zi3. UTDORDBEY TH%, ave 3033 | 2033 | 2997 | 2925
EHI- s> sd. 157.9| 1328|1400 | 126.4
B L - Tl 16 T2 min 2842 | 2794 | 2857 | 2794
W E Ut 7 — 7 DRIGEDIE A max 3361 [ 3168 | 3232 ] 3168

Data : Ladies’ Tennis club players of Osaka Univ.P.E. 2002
5,
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[Table 6J i< TChange-of-Direction / Sideways Movement Agility Test ( forehand /
backhand ) | OF—%%ERL7,

Table 6 Sideways Movement Agility Test (Forehand and Backhand) Data
for Femane and Male High—performance Tennis Players
Forehand Time (s) Backhand Time (s)
Sex Group n | Mean| SD. Range n |[Mean|{ SD.| Range
Female | AIS scholarship holders 2.36| 0.14] 2.08-2.61 2.65] 0.10] 2.46-2.90
VIS scholarship holders 2.56 0.08] 2.45-2.64 2.60{ 0.08{2.46-2.76
16s National Camp 242 0.10{ 2.24-2.54 2.58] 0.05{ 2.36-2.71
14s National Camp 2.77 0.10] 2.67-2.90 2.83} 0.03] 2.68-3.08
12s National Camp 2.63 0.13{ 2.44-2.78 2.83} 0.08{2.66-3.04
Male | AIS scholarship holders 237 0.10}2.27-246 2.39( 0.08] 2.32-2.47
VIS scholarship holders 2.49 0.15| 2.23-2.70 2.59f 0.11] 2.44-2.80
16s National Camp 2.47 0.12} 2.26-2.62 2.52| 0.15]2.31-2.71
14s National Camp 2.66 0.19{ 2.41-2.96 2751 0.1712.51-2.98
12s National Camp 2.70 0.11] 2.54-2.89 2.76] 0.09{ 2.60-2.88
AIS : Australian Institute of Sport / National-level players, VIS : Victorian Institute of Sport / state-level players
16s National Camp : national junior players / 16 years and under, 14s National Camp : national junior players / 14 yea

and under , 12s National Camp : national junior players / 12 years and under
[Physiological Tests for Elite Athletes] (Australian Sports Commission 2000) LY & &%

0000 W W~ WO, W
000 W~ O W W

[Table 7] 1T TChange-of-Direction / Acceleration Sideways Agility Test ( Left and
Right )1 OF—#ERL7,

Table 7 Change-of-Direction / Acceleration Sideways Agility Test ( Left and Right ) Data
for Female and Male High—Performance Tennis Players

Left Time (s) Right Time (s)
| Sex Group n | Mean| SD. Range n |Mean| SD.| Range
[Female | AIS scholarship holders 9/ 2391 0.14|222-2.71 9] 2.45] 0.16/2.28-2.78
VIS scholarship hoiders 5 2.51 0.13] 2.33-2.68 5| 2.49] 0.12] 2.35-2.64
16s National Camp
14s National Camp
12s National Camp
Male | AIS scholarship holders 3| 225 0.17]2.06-2.40 3] 2.16f 0.14] 2.08-2.33
VIS scholarship holders 8l 231 0.16] 1.94-2.45 8| 2.34| 0.16] 2.02-2.54
16s National Camp
14s National Camp
12s National Camp

AIS : Australian Institute of Sport / National-level players, VIS : Victorian Institute of Sport / state—level players
16s National Camp : national junior players / 16 years and under, 14s National Camp : national junior players / 14 yea
and under , 12s National Camp : national junior players / 12 years and under

[Physiological Tests for Elite Athletes) (Australian Sports Commission 2000) LW & EXE
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Right )J OF—F %R L7
Table 91 i TBackward Movement Agility Test) OF—# %Rl 7,
TTable 105 iC 7505 Agility Test] dF—% %R L1z,

rChange-of -Direction / Acceleration Forward Agility Test ( Left and

Table 8 Change-of-Direction / Acceleration Forward Agility Test ( Left and Right ) Data

for Female and Male High—Performance Tennis Players

Left Time (s) Right Time (s)
Sex Group Mean | SD. Range n [Mean{ SD. | Range
Female | AIS scholarship holders 9] 2.28( 0.16}2.03-2.55 9| 2.25| 0.20] 2.04-2.69
VIS scholarship holders 5 221 0.10]2.08-2.34 5| 2.24| 0.10]2.15-2.39
16s National Camp
14s National Camp
12s National Camp
Male | AIS scholarship holders 3| 1.96] 0.04}1.93-2.00 3] 2.02| 0.05]1.99-2.08
VIS scholarship holders 8l 206| 0.14}187-2.26 8| 2.12} 0.17| 1.83-2.30
16s National Camp
14s National Camp
12s National Camp

AIS : Australian Institute of Sport / National-level players, VIS : Victorian Institute of Sport / state-leve! players

16s National Camp : national junior players / 16 years and under, 14s National Camp : national junior players / 14 yea

and under , 12s National Camp : national junior players / 12 years and under
(}_’hysiological Tests for Elite Athletes) (Australian Sports Commission 2000) LW E&HHE

Table 9 Backward Movement Agility Test Data
for Female and Male High—Performance Tenis Players

Time (s)
Sex Group Mean | S.D. Range
Female § AIS scholarship holders 9] 143} 0.12{1.26-1.63
VIS scholarship holders 5 1497 0.07|142-158
16s National Camp
14s National Camp
12s National Camp
Male | AIS scholarship holders 3 1.34] 0.1211.21-1.44
VIS scholarship holders 8 1.40] 0.11}1.25-1.55
16s National Camp
14s National Camp
12s National Camp

AIS : Australian Institute of Sport / National-level players

VIS : Victorian Institute of Sport / state-level players

16s National Camp : national junior players / 16 years and under
14s National Camp : national junior players / 14 years and under

12s National Camp : national junior players / 12 years and under
I Physiological Tests for Elite Athletes (Australian Sports Commission 2000) LV EFHE
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Table 10 Normative Data : 505 Agility Test for Australian Tennis Athletes
: Right foot (s) Left foot (s)
Sex Group n | Mean | S.D. Range n |Mean| S.D. | Range
Female AIS / VIS] 12| 238| 0.08|221-242} 12} 2.43] 0.09|2.31-2.58
NSWIS 3] 256] 0.04]252-2.59 3] 2.53] 0.05] 2.49-2.58
Male AIS / VIS] 11 2.25| 0.06]2.17-2.36} 11} -2.24| 0.07]| 2.14-2.37
NSWIS 4] 2.31| 0.06]2.27-2.40 4] 2.23] 0.03]| 2.20-2.26

AlS : Australian Institute of Sport / National-level players
VIS : Victorian Institute of Sport / state-level players
NSWIS : New South Wales Institute of Sport / state—level athletes
[Physiological Tests for Elite Athletes) (Australian Sports Commission 2000) LW EEZ ST

ARROEBRLT T = AEOEF L, FEMN18FU LD T, AIS, ROVISOLFEF LI
89 5% &, [Change-of-Direction / Sideways Movement Agility Test ( forehand /
backhand ) 1 &, 7+ 7/ > Rl AIS, VISO#BH#EEE, ThZh2 36 (s) . 2.56 (s) &
XTUT, FH(E2. 89 (s) EPPHBHERTH 72, E/c, 73y 7 2 FAIBAIS, VISOENE
. 2.65 (s) . 2.60 (s) iTHL., FHE2 93 (s) LPPHLMEEMTH -7,

[Change-of-Direction / Acceleration Sideways Agility Test ( Left and Right )J & .
AISRROVISOIZ#E SR, ThZeh, A R, 239 (s) | 251 (s) . HYA K, 2.45 (s) .
2.49 (s) WL, AB2RFT - XERFOFHEIL. zhen2. ol (s) (EfD . 2.96

(s) (BfD &PPLBERTH -7,

[Change-of -Direction / Acceleration Forward Agility Test ( Left and Right )i . AIS.
VISOIZHERS%. £ ENLMI. 2.28(s). 2.21(s), G 2.25 (s) . 2.24 (s) ITHEL T,
FESRF T AEFOFEEMEIL, 2.21 (s) | 233 (s) THH, BEERLE, -7

Backward Movement Agility Testl (3. AISRROVISOEE#EECER, €. 1.43(s). 1.49

(s) KHLT, FHEERFTAHEFOFGEE, 1.36 (s) THOPPHENMEGEDA SN
7o

505 Agility Test) Tid. AISEVISOEEHEECHR, 2.38 (s) NSWIS (Za—H DX
T —)LZ( New South Wales )MXFE 7 5 ) D2.56 (s) it L., BERXLFT=XHEFD
EEEE, 2.93 (s) &PPEBERNA SN,

—42-
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Table 111 2. BBATFFAHBFDO0MATY >~ b ( sprint YERDSMMIE, 10miths
BKO20m I — U E OFERER AR LI bDTH 5,

Table 11 20m S

print Time and Laptimes at 5m and 10m

Laptimes (1/100s) |Differences(1/100s Speed {m/s) Speed Endurance (%)

D] sex(1/2) | 5m | 10m | 20m | 10m=-5m |20m-10m| 5m | 10m | 20m | 5m/10m*100 | 10m/20m*100{ Difference
1 2] 124 208] 356 84 1481 4.03 | 481 ] 562 83.87 85.58 1.1

2 2] 128 213{ 360 85 147] 391 ] 469 556 83.20 84.51 1.30

3 2] 116 200] 355 84 155 431 | 500 | 5.63 86.21 88.75 2.54

4 2] 116 199{ 349 83 150 431 | 503] 5.73 85.78 87.69 1.91

5 2| 127 213] 361 86 148 | 394 | 469 | 554 83.86 84.74 0.88
6] 2] 131 215 368 84 153 | 3821 465 543 82.06 85.58 3.52

7 2] 134 216] 371 82 1651 3.73 | 463 | 5.39 80.60 85.88 5.28

8 2] 142 232 395 90 1631 352 431} 5.06 81.69 85.13 3.44

9 2| 120 203| 354 83 1511 417 493 5.65 84.58 87.19 2.61
10 2] 143 230| 396 87 1661 350 435| 5.05 80.42 86.09 5.67
1 2] 122 210( 355 88 145} 410 476 | 5.63 86.07 84.52 -1.54
12 2] 127 220] 376 93 156 | 394 | 455]| 532 86.61 85.45 -1.16
n 12 12 12 12 12 12 12 12 12 12 12
ave 127.5{213.3 |366.3 85.8 153.1| 394 ) 470 547 83.75 8593 2.18
s.d. 891 105 157 33 6.4 ] 0.268| 0.228] 0.226 2.192 1.321 2.200
min 116 199 349 82 145] 350 | 431 505 80.42 84.51 -1.54
max 143 ] 232 | 396 93 166 ] 431} 503 5.73 86.61 88.75 5.67

Data : Ladies' Tennis club players of Osaka Univ.P.E. 2002

lMable 12) &, A—ZX b5 U TOMREY S A OERRY 7 XAETO, 12RUT. 145
T. 168LUTF. 1 T8 ED Ny 775 Z2DF ZREFOSMATY v b, ROIWOMATY > b
DIZHEGEERA R LIc DD TH 5o

Table 12 Speed Data for Female and Male High-Performance Tennis Players : Australia

Sprint 5m (s) Sprint 10m (s)

Sex Group n | Mean| SD. Range n {Mean| SD. Range
Female | AIS scholarship holders] 12 1.201 008]1.10-1.34] 12| 2.20] 0.10] 1.90-2.23
VIS scholarship holders{ 15§ 1.15( 0.06] 1.06-1.24f 15| 1.98] 0.08]| 1.80-2.09
16s National Camp 81 1.14] 0.05]1.10-1.22 8] 1.96{ 0.05{1.91-2.06
14s National Camp 8| 1.13| 0.02|1.09-1.16 8{ 1.96] 0.03}191-1.99
12s National Camp 8 1.18] 0.05]1.10-1.25 8] 2.02| 0.08]1.87-2.11
Male | AIS scholarship holders 8| 1.08] 0.08]097-1.19 8| 1.83| 0.10{ 1.68-1.96
VIS scholarship holders| 16 1.08| 0.05/099-1.17] 16{ 1.83] 0.09} 1.68-2.00
16s National Camp 8| 1.08| 0.04]|1.03-1.13 8| 1.83| 0.05|1.77-1.93
14s National Camp 8l 1.1 0.05] 1.03-1.19 8| 1.92] 0.07|1.81-2.11
12s National Camp 8| 1.15] 0.06]1.08-1.24 8{ 200/ 0.11] 1.85-2.19

AIS : Australian Institute of Sport / National-level piayers, VIS : Victorian Institute of Sport / state-level players
16s National Camp : national junior players / 16 years and under, 14s National Camp : national junior players / 14 yea

and under , 12s National Camp : national junior players / 12 years and under

IPhysiological Tests for Elite Athletes] (Australian Sports Commission 2000) LW E EXE

FRELERTTF = AHEFE. TEET MR TY b, 1.26 (s)  0mXTFY »hT, 2.13
(s) ThHh, AIS, VISOIE#EREZTH S, 5SmATY v b, ZhEh, 1.20 (s) . 1.15 (s) |
10mR 7Y v b, FhEh, 2.20(s), 1.98(s ) icH& LT, 5SmATY » MIBW\WT, &
DOFEHEEE LTRPPEAHODI0mATY v ML TR, BEEREh -7,

AREDREREBFF - AHIHET 2EF b, 2BI8RLULEROT, A-ZA+bS5UTD
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AIS, ROVISICEE T 2 B8F L HET 5,
AREOUBARERF T - APIFRT 2 RFOKESAEENRED 7DD T X b DRERE,
UUTo#EbRITRUT,
lTable 13 iE, 2002FECHIE L7 fChange-of -Direction / Sideways Movement Agility
Test ( forehand / backhand ) | D{ERTH S, AISKUVISOEFOIEREZLH (Table 6

BRE) . e, 74TV AL 237 (s) | 249 (s) |, Ny oy LK

2003

2.39 (s) .

2.59 (s) ) ICHEBLT, HHETT + T2 Fl32.37 (s) THO, AISEFLEFEERIRQ
Mottty Sy 7y Rl 2.50 (s) THO, VISEFLIFEBEZR AN -12b0D, AlS
BRI BMEENHA ST,

Table 13 Sideways Movement Agility Test (Forehand/Backhand) of University Men's Athlete Tennis Players

Fore hand Back hand
Time (s) Statistics Time (s) Statistics
ID |sex (1/2) 1 2 3 best |average| s.d. 1 2 3 best [average| s.d.

9 1 2.329] 2564 2.498] 2.329| 2.4637] 0.1212] 3.022] 2.837] 2.643] 2.643] 2.8340| 0.1895
3 1 2.257f 2351 2.239] 2.239| 2.2823| 0.0601] 2.421{ 2351} 2408| 2.351] 2.3933| 00372
10 1 2.620| 2.606| 2.528] 2528] 2.5847) 0.0496] 2.577{ 2.797} 2.885| 2577] 2.7530{ 0.1586
2 1 2.547) 2237 2.263F 2.237] 2.3490f 0.1720] 2.592{ 2681 2.686] 2.592| 2.6530[ 0.0529
" 1 2361 2541 2.558] 2361 2.4867( 0.1092] 2523{ 2585 2725 2523} 2.6110{ 0.1035
5 1 2752| 2.662| 2.770} 2.662| 2.7280] 0.0579] 2.417] 2524 2482| 2417] 2.4743| 0.0539
7 1 2.230( 2.096 2.096] 2.096] 2.1407} 0.0774] 2550 2575 2673} 2.550] 2.5993| 0.0650
12 1 2.512| 2.428] 2337| 2337 2.4257| 0.0875] 2619| 2514] 23571 2.357] 2.4967] 0.1319
13 1 3.165) 2.462| 2.424] 2424} 26837| 04173 2622 2657 2517 2.517] 2.5987] 0.0729
8 1 2.841f 2.523] 2.507] 2507| 26237 0.1884] 2.498| 2.498| 2641 2.498{ 2.5457| 0.0826

n 10 10 10 10 10 10 10 10

average| 2.5614( 2447 2422} 2372 2.5841| 2.6019| 2.6017f 2.5025

s.d.] 0.2947| 0.1754] 0.1933| 0.1649 0.1704| 0.1457| 0.1598] 0.0987

minimum} 2.230 2.096] 2.096] 2096 2417] 23511 2357] 2351

[Table 141 3. 20028 ICHE L 72

Agility Test ( Left and Right )J DERETH B,

Data : Men's club players of Osaka Univ.P.E. 2002

[Change-of-Direction / Acceleration Sideways

Table 731 IR UZAISKOVISOEFED

Table 14 Sideways Movement Agility Test (Left side/Right side) of University Men's Athlete Tennis Players

Left side Right side
Time (s) Statistics Time (s) Statistics
1D |sex (1/2) 1 2 3 best |average| s.d. 1 2 3 best |average| s.d.

9 1 2585| 2.587| 2.603] 2.585| 25917 0.0099] 2711 2725 2559} 2559] 2.6650{ 0.0921
3 1 2417 2345 2412} 2.345| 2.3913| 0.0402| 2.305| 2403 2445] 2.305] 2.3843| 0.0718
10 1 3.036] 2661 2.850] 2661] 2.8490( 0.1875] 2550 2.769| 2.558 2.55] 2.6257] 0.1242
2 1 25721 2647 2594] 2572] 2.6043| 0.0386] 2.923| 2.579| 2635} 2.579] 2.7123]| 0.1846
1 1 2.853| 2.889| 2.727| 2.727| 2.8230f 0.0851| 2633} 2673 2.770] 2633{ 2.6920| 0.0704
5 1 2.540( 2977) 2.429| 2429| 2.6487f 0.2897} 2.679] 2.551] 2523] 2.523| 2.5843| 0.0832
7 1 2.410| 2.569] 2.355] 2.355| 2.4447| 01111} 2961 2911| 2.744] 2.744] 2.8720{ 0.1136
12 1 2662 2.650] 2.539] 2.539( 2.6170{ 0.0678} 2834} 2591] 2.640] 2591] 2.6883| 0.1285
13 1 2.663| 2515f 2.599] 2515| 2.5923] 0.0742] 2621} 2594 2.561] 2.561| 2.5920[ 0.0300
8 1 3.689f 2.725] 26151 2615] 3.0097| 0.5909] 2697] 3.392] 2.697] 2.697] 2.9287] 0.4013

n 10 10 10 10 10 10 10 10

average| 2.7427| 2.6565| 2.5723] 25343 2.6914] 2.7188| 2.6132] 2.5742

s.d.| 0.3827} 0.1799{ 0.1489} 0.1261 0.19| 0.2737{ 0.1028] 0.1173

minimum] 2.410 ] 2.345] 2.355] 2345 2.305( 2403} 2.445] 2305

Data : Men's club players of Osaka Univ.P.E. 2002
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TR g 2 & AISROVIS, #hEh, Ef2.25 (s) ( 2.31 (s) . AfI2.16 (s)
230 (8) I L. HEASETF =28, &M 53 (s) . HRZ5T (s) ERTFEMC

% BHEENR SN | |
- (Table 15) . 200243 L7z, TChange-of-Direction / Acceleration Forward
Agiiity Test ( Left and Right ) | m{ﬂi’%k%%?%—iz%ﬁ@%%’éa‘ééo [Table 81 DA
—Z b5 Y TOAISRUVISKFTE T 2 RF 0BT — % (Ml : AIS, 1.96 (s) KU
VIS. 2,06 %M : AIS. 2.02 (s) VIS, 2.12 (5)) EHNT, HWEAEHTF= 2BOFH
B, /L 2.19 (s) . HEL 2.35 (s) &0PHERNS SN,

Table 15 Accleration Forward Agility Test (Left side/Right side) of University Men's Athlete Tennis Players

Left side Right side
Time (s) - Statistics Time (s) Statistics
ID |sex (1/2) 1 2 3 best [average| s.d. 1 2 3 best |average| s.d.

9 1 22571 2.667F 2292 2257| 2.4053] 0.2273} 2.457] 2394 2381 2.381} 2.4107| 0.0406
3 1 2241 2129] 2.172] 2129 2.1807| 0.0565] 2.256| 2324 2213} 2.213| 2.2643( 0.0560
10 1 25171 2269 2.480] 2.269| 2.4220{ 0.1338] 2.506] 2.396] 2617] 2.396{ 2.5063{ 0.1105
2 1 2373 2285 2302] 2285] 2.3200] 0.0467| 2.524{ 2.706{ 2556] 2.524] 2.5953| 0.0972
1" 1 2133 2210 2087} 2087| 2.1433] 0.0621] 2538 2624{ 2594] 2.538] 2.5853( 0.0437
5 1 2.146| 2209 2082} 2082| 2.1457] 0.0635| 2.260{ 2267 2222] 2222 2.2497 0.0242
7 1 2055 2052| 1976] 1976 2.0277{ 0.0448] 2314] 2223| 2093] 2.093] 2.2100| O.1111
12 1 2448] 2390] 2221] 2221] 2.3530] 0.1179} 2.470| 2596 2560 2.470| 2.5420( 0.0649
13 1 23371 2.369] 2384] 2.337] 2.3633] 0.0240] 2.339| 2378 2491] 2339 2.4027| 0.0789
8 1 2342| 2274 2298] 2.274] 2.3047| 0.0345] 2.412] 2512| 2421] 2.412| 2.4483] 0.0553

n 10 10 10 10 10 10 10 10

average| 2.2849{ 2.2854| 2.2294} 2.1917 2.4076| 2.442| 2.4148] 2.3588

s.d] 0.1461} 0.1681} 0.1528] 0.116 0.1079| 0.1607| 0.1833] 0.1443

minimum] 2.055 2.052{ 1.976] 1.976 2.256] 2.223] 2.093] 2.093] .

Data : Men's club players of Osaka Univ.P.E. 2002

MTable 16) (. 2002&ECHIFE L1z, BB KRFEBFT - AZD Backward Movement Agility

Test] DEFARICLILLDOTH S,

TTable 91 IC/R L7ZAISRRUVISOIBHESD SR, €%

1134 (s) . 1.40 (s) XL, AFFEHROUBERESF7 A0, 1.48 (s)
ThHD., PPHEEERTH- 10

Table 16 Backward Movement Agility Test for University Athlete Tennis Player:

Time (s) Statistics
ID | sex (1/2) 1 2 3 best average s.d.
9 1 1.504 1.544 1.624 1.504 1.5573 0.0611
3 1 1.397 1.110 1.084 1.084 1.1970 01737
i0 1 1.620 1.719 1.566 1.566 1.6350 0.0776
2 1 1.509 1.540 1.684 1.509 1.5777 0.0934
11 1 1.537 1.543 1.545 1.537 1.5417 0.0042
5 1 1.530 1.350 1.336 1.336 1.4053 0.1082
7 1 1.669 1.487 1.427 1.427 1.5277 0.1260
12 1 1.470 1.536 1.470 1.5030 0.0467
13 1 1.659 1.697 1.660 1.659 1.6720 0.0217
8 1 1.682 1672 1.703 1672 1.6857 0.0158
n 10 10 9 10
mean 1.558 1.520 1.514 1476
s.d. 0.0954 0.1807 0.2018 0.1704
minimun 1.397 1.110 1.084 1.084

Data : Men's club players of Osaka Univ.P.E. 2002
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Mable 171 (. 2003FIEHEI U e A RMB OEERER T 7 = AEMD, SFESAQRESH)
EOHETH 5, FHEETE. FIEICHABEEIRENOR EAHETE . AISROVISOE#E
KHB L TOEEENEEAEBL B >T VB,

Table 17 Various Agility Tests for Japanese University Athlete Tennis Players

Agility Tests Times (s)

Sideways Movement Acceleration Sideways Acceleration Forward Backward Movement
ID] Sex (1/2)] Forehand Backhand Left side Right side Left Side Right Side Backward

1 1 2412 2.470 2518 2418 1.972 2.059 1.186
2 1 2.584 2.534 2.395 2.354 1.946 1.908 1.151
3 1 2.185 2418 2.220 2.240 2.015 2.070 1.138
4 1 2.250 2.282 2.294 2.264 1.946 1.922 1.138
5 1 2271 2128 2.244 2.300 1.833 1.920 1.214
6 1 2.260 2.579 2.231 2.396 2.047 1.956 1.201
7 1 2.734 2.637 2.269 2.352 1.916 2.022 1.342
8 1 2.196 2.545 2.352 2.495 1.966 1.948 1.162
9 1 2.439 2.109 2.242 2114 1.872 1.778 1.276
n 9 9 9 9 9 9 9

ave 2.370 2.411 2.307 2.326 1.946 1.954 1.201

s.d. 0.1890 0.1949 0.0984 0.1119 0.0663 0.0897 0.0688
min 2.185 2.109 222 2114 1.833 1.778 1.138
max 2.734 2.637 2518 2.495 2.047 2.070 1.342

2002FEDAEHEREIOENER L TH D, CD6ZICBIL TR ATRETH %0

Data : Osaka Univ. of P.E. 2003
COFIFOWEDOE RIS, SAQALEEBRLARE N L —= v 2B AN EAEL

el i E, INOIBOWERE R, BEEMEICBMLAVF 25— regular )EFTHD, b

bESMEENDBVWEHEETE S L LD, HEORENTRETH 5, 2003EDRIEWRERZ &

lTable

181 &, T O6BOBESAQRETRIED2002FEDFER L, SAMENF EEBIELIc N L—=0 7%
U 72 D2003FICHRIE L 7o RA B L2 R TH B,
lChange-of-Direction / Sideways Movement Agility Test ( forehand / backhand ) J @
T4 TNy MUTEERZRE, -7 b0, OREHEEIEECRE SN A EBRALER I NI,

Table 18 Comparison of Various Agility Tests for Japanese University Athlete Tennis Players 2002 with 2003
Agility Tests Times (s)

articles Sideways Movement Acceleration Sideways Acceleration Forward Backward Movement

sides] Fore hand Back hand Left side Right side Left side Right side Agility Test

ID| Sex (1/2)] 2002 | 2003 | 2002 [ 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 2002 2003
2 1 2237 2.584] 2592 2534] 2572 2.395] 2579 2.354] 2.285] 1.946| 2.524] 1.908 1.509 1.151
3 1 2239} 2.185] 2351} 2.418] 2345 2.220| 2.305{ 2240 2.129] 2.015] 2.213| 2070 1.084 1138
5 1 26621 2271] 2417 2.128] 2429| 2.244| 2523} 2300] 2082 1.833] 2222 1920 1.336 1.214
7 1 2096] 2.734f 2.550 | 2.637] 2.355| 2.269| 2.744| 2.352]| 1.976{ 1.916] 2.093] 2.022 1.427 1.342
8| 1 2.507) 2.196] 2.498| 2.545| 2615{ 2.352| 2697 2495] 2.274] 1.966] 2412] 1948 1.672 1.162
9 1 2329] 2.439] 2643] 2.109] 2585 2.242] 2559] 2.114] 2.257| 1.872] 2.381] 1.778 1.504 1.276
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
mean] 2345 2402] 2.509| 2.395] 2.484| 2287] 2568] 2309| 2167 1925 2308 1.941 1.422 1.214
5.d.]1.3039 | 1.2863 |1.2379 |1.2887 [1.2475 | 1.3141 |1.2204 | 1.3094 | 1.3592 } 1.4419 |1.3123 | 1.4376 1.6273 1.6935
min] 2096, 2.185] 2.351f 2.109] 2.345| 2.220] 2305 2.114] 1976/ 1833] 2093} 1.778 1.084 1.138

Data : Men's club players of Osaka Univ.P.E. 2002 and 2003
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Table 19 Change—-of-Direction: Sideways Movement Agility Test
for High—-Performance Junior Tennis Players
: Fore hand (s) Back hand (s)
] Trial Number Statistics Trial Number Statistics

ID Jage| sex F1 F2 F3 JMin(s)[Ave(s)] S.D. | B1 B2 B3 [ Min(s)|Ave(s)] S.D.
t2] 11 m 2.740( 2737 2.675 2.675| 2.717|0.0367| 2.836| 2.828| 2.706] 2.706( 2.790(0.0729
14 ] 11 m 3.090f 2.728; 2.888] 2.728| 2.902|0.1814] 2.984| 2.746]| 2.805] 2.746| 2.845]/0.1239
n 2 2 2 2 2 2 2 2 2 2 2 2
mean { 2.915| 2.733| 2.782| 2.702| 2.810{ 0.109] 2.910| 2.787! 2.756} 2.726{ 2.818| 0.098
s.d. 0.247| 0.006] 0.151] 0.037] 0.13t] 0.102] 0.105| 0.058| 0.070] 0.028]| 0.039] 0.036
21114 m 2.541| 2.386] 2.325] 2.325| 2.417{0.1114] 2.560| 2.398] 2.335] 2.335| 2.431|0.1161
25114 m 2.266) 2.396 | 2.440{ 2.266| 2.36710.0905{ 2.639| 2.550} 2.379] 2.379| 2.523|0.1321
26114 m 2.527} 2.465 | 2.570] 2.465| 2.521]|0.0528} 2.674| 2.720} 2.750] 2.674| 2.715/0.0383
27114 m 2.519{ 2.500 | 2.416] 2.416| 2.478/0.0548] 2.639| 2.781]{ 2.701] 2.639| 2.707/0.0712
n 4 4 4 4 4 4 4 4 4 4 4 4
mean | 2.463| 2.437| 2.438| 2.368| 2.446] 0.077] 2.628| 2.612( 2541} 2.507| 2.594| 0.089
s.d. §0.1318)0.0549/0.1011]0.0894)0.0674]0.0285]0.0482]0.1731]0.2144]0.1744] 0.1402] 0.0428

g 115 m 2.919| 2.598] 2.729] 2.598} 2.749(0.1614] 2.588| 2.980| 2.655] 2.588( 2.741[0.2097
13115 m 2.699( 2.713| 2.689] 2.689| 2.700|0.0121| 2.780( 2.736f 2.513| 2.513| 2.676|0.1432
201151 m 2.518| 2219 2.360] 2.219| 2.366{0.1496] 2.342| 2.634} 2.569| 2.342| 2.515{0.1533
22115 m 2.693| 2.580| 2.727] 2.580 | 2.667|0.0770] 2.899| 2.817| 2.936] 2.817| 2.884|0.0609
23115 m 2.807| 2717 2.796] 2.717| 2.773|0.0491f 2.994; 2.844| 2.903| 2.844| 2.914|0.0756
241151 m 2.634| 2.369| 2.398| 2.369] 2.467|0.1454| 2.579| 2.434| 2.549] 2.434| 2.521{0.0765
281151 m 2.732( 2.304 | 2.519) 2.304| 2.518{0.2140| 2.416| 2.698| 2.537} 2.416| 2.550}0.1415
m

2.589| 2.325| 2.392] 2.325| 2.435|0.1372] 2.592| 2.737| 2.445| 2.445| 2.591/0.1460
n 8 8 8 8 8 8 8 8 8 8. 8 8
mean | 2716} 2.584] 2.638] 2.565| 2.644| 0.752| 2.724] 2.740( 2.684] 2.634| 2.714| 0.754
s.d._}0.1255{ 0.196| 0.178] 0.192| 0.156] 0.066] 0.226{ 0.161] 0.183] 0.188{ 0.159| 0.051
m 2671 2.705| 2.579] 2.579| 2.652|0.0652| 2.787( 2.431| 2.491] 2.431| 2.570[0.1906
m 2.523( 2.234| 2.243] 2.234| 2.333]0.1643| 2.405| 2.348{ 2.196] 2.196| 2.316/0.1080
m 2.175) 2.309| 2.317] 2.175| 2.267(0.0798] 2.653| 2.454| 2.457] 2.454| 2.521(0.1140
17f{ m 2.637) 2512 2.410] 241 2.520{0.1137] 2.597| 2.668] 2.687} 2.597| 2.651|0.0474
m
m
m
m
m
n

2.484) 2.366| 2.293] 2.293| 2.381|0.0964] 2.545| 2.291| 2.464] 2.291| 2.433{0.1297
2.563| 2.485| 2.498] 2.485| 2.515(/0.0418} 2.534| 2.438| 2.615] 2.438| 2.529{0.0886
2.571| 2.745| 2.483] 2.483| 2.600(0.1333] 2.611| 2.548| 2.729] 2.548] 2.629{0.0919
2.538| 2.295| 2.255] 2.255| 2.363(0.1532] 2.626| 2.442| 2.444] 2.442| 2.504|0.1057
2.430] 2.415] 2.365) 2.365] 2.403/0.0340] 2.456] 2.234| 2.324] 2.234! 2.338[0.1117
9 32 32 32 32 32 32 32 32 32 32 32
mean | 2.510|2.4723|2.4892|2.4347{2.511410.5466] 2.6056[2.5715{2.5512]|2.4927| 2.5737(0.5506
s.d. ]0.1453]1.2824]1.2731] 1.2780] 1.2765] 1.5590]1.2783]1.2789{1.2721]1.2748[1.2784| 1.5576
16 ] 12 f 2.704| 2.779| 2.641] 2.641( 2.708(0.0691{ 2.737| 2.473| 2.587] 2.473] 2.598(0.1324
19113 f 2.859] 2.758] 2.682| 2.682| 2.766/0.0888] 2.595] 2.578| 2.615] 2.578{ 2.596/0.0185

n 2 2 2 2 2 2 2 2 2 2 2 2
mean | 2.782| 2.769| 2.662f 2.662{ 2.737f 0.079| 2.666| 2.526] 2.601] 2.526| 2.598( 0.075
s.d. 0.110] 0.015] 0.029] 0.028] 0.041] 0.014] 0.100{ 0.074] 0.020] 0.074] 0.002| 0.081
15115 f 2.810| 2.778| 2.637| 2.637| 2.742|0.0920} 3.080| 2.821| 2.823] 2.821( 2.908(0.1490
17 )15 f 2.872| 2.709] 2.668] 2.668 2.750(0.1079] 3.120| 2.959| 3.240} 2.959| 3.106/0.1410
18] 15 f 2.969| 2.911] 2.911) 2911 2.930/0.0335] 3.049{ 2.921] 2.974] 2.921]| 2.981]0.0643

n 3 3 3 3 3 3 3 3 3 3 3 3
mean | 2.884] 2.799( 2.739] 2.739} 2.807| 0.078] 3.083| 2.900{ 3.012| 2.900{ 2.999] 0.118
s.d. 0.080{ 0.103{ 0.150] 0.150{ 0.107| 0.039] 0.036| 0.071| 0.211] 0.071| 0.100{ 0.047
Data : Elite Junior Tennis Players in Nagoya Region 2003
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7& % [Change-of-Direction / Sideways Movement Agility Test ( forehand / backhand )]
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v 773y FAIR16ELIER LS S g, R0&L 1251 8RN S 5,

HADSEREL /2P 2 =27 « TZRIHAL TR, F—BOVRVWEHBOHE DD,
FChange—of—Direction»/ Sideways Movement Agility Test ( forehand / backhand ) (ZBAL
T BFUEME E bIc, T+ T7 Y L ROVSy 71y FIE bELET 3B S 505, &
T3, EREE 7 — FEAVD I ERAIERTE S - o,

REOIKIE & SAQRES |

EIEBHOSAQRENEA —X S U T LEADRFTHRLTH S E A—ZXMF U TDEF
FAISROVISICFRBE L CTWe D, #2 aF b« F+ 7 ( national camp ) ICEKshich T 5
BFTHOBEOKER, SERELICHADT =X &F, RUV227 « T AEFLOEE
WEEDNEDT, —BINIEAZRS 2 OO, BEEUKENEZ ESAEFE VEAS
HBLEbLNS,

FSAQBEND FL—FEYF 4 —( trainability )J

BARDEERF T = XEFHBORFOL ORI L O, Table 18) ITRLAcK DT, &
EAEDSABENBIEEEICBWT, F—o v FBOREAED SN EMS, PL—2y
T X BSAQREAI ] LD ETREME RS W SR TE B,

—fRICHRERDFEZ IR TIRIE -7 IGET 505, C OFEHHLFET b SAQRENI D] EAGED
SN EMNG, SAQRENICIMERDBEIENKRE VWL BHEETE 5 bDD, BREIHINOUEE
R & SAQEES I DEl LIS ET 5 L EZ o b, EBEMNOBAR, BEOWE. Bl /L
Z( impulse ) DEFLENZDERTHS S,

Fro, AR—VEEEERT 2MEROABHOSVEIZ IRM S 12BE SN TED, T
Bz a— )7 - =42 (golden age ) & L. 6a%h o95%% % DUEMHRE ( pre-golden age )
ELTRA S, AR VRINTBEROIDDEFTHEDOEEHFNS 54, SAEEIH EEER
BE, COBHOSNELDHD b L~ 0 FOFEMRIMEDENEEL SN S,
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% &
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SHOBRHE

BAD T = AEFOTURDIERIRIERE . 7 REFOHFEENDT X FEHDOVEDELT
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X 13 The protocol of Sideways Movement Agility Test ( forehand )

REBIUEER

(B -1 i BREBIICT v b T—2 « AE— FOBEEELELOTH b,
F1-21 13, BhloeEko7y h7—7 « AE—- FO#ERER LI, [RL1 -2 TR
Lk di, 747y FRECDWTIE, F4592.43310. 1720 (Bsili2. 1758, K2, 728%)).
Ny 78y FERC2OWTIR, 52,5000, 1787 GRaifE2. 1967, &IKfE2. 844%)) TH 7.
T ATy FRIOAMN, PPRWMERZR LD, FEHIFERZRRONEh 7,

£21 . A—X b5 Y 7DAIS (Australian Institute of Sports) TH a+ L ~N)ILD
VaZTREFAEMGIC, Fh T£R3) @ SEDOY LT - T REFEEHINICKRD LI LD
ThH b, 4%, 16 THHTHDARELEIRVENL S, URLLEIKBWT, 747/ > FMl&
Ny Iy FAIEZEE L TES, 747/ FMlloFN, BEWVEREZRLTH S, JHUI2W
T, BERAPO—JHEVS T ELE X7 — MIDOWT, 7472 FRIOHR, HEICH
OTRIBWEHERIZN S,

[E4] 12, 74— K« FRPORERER LA BOTH B, LHHICHNRABO LD EH
BINb, HICT=XEFR, 77y MEERERLTOT V- LW EERS D, FilEOR )
ERTEINGVENS T ETH AN, SEIOEFEZOL I BERIIR ONGEh-T0, E12H
BACOWTH, 2EMTUEVERIZR L, SO EIKDVTIE, 4%, FBO N —=2 5
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#£&1—1 Change-of-Direction: Sideways Movement Agility Test
for High—Performance Junior Tennis Players
Fore hand (s) Back hand (s)
Trial Number Statistics Trial Number Statistics

ID{age] sex F1 F2 F3 |Mini(s) Ave(s) SD. B1 B2 B3 |Mini(s) Ave(s) SD.
12011 m 2.740 2.737 2675 2675 2717 00367] 2836 2828 2.706| 2.706 2.79 0.0729
141 11] m 3.090 2728 2.888 2.728 2902 0.1814] 2984 2746 2.805| 2746 2845 0.1239
n 2 2 2 2 2 2 2 2 2 2 2 2
mean] 2915 2733 2782 2702 2.81 0.1080 291 2787 2756| 2726 2818 0.098

s.d. ]0.2470 0.0060 0.1510 |0.0370 0.1310 0.1020]0.1050 0.0580 0.0700 |0.0280 0.0390 0.0360
21 14] m 2541 2386 2325 2325 2417 0.1114 256 2398 2335| 2335 2431 0.1161
251 14] m 2266 2396 2440| 2266 2.367 0.0905 2.639 255 2379 2379 2523 0.1321
261 14] m 2527 2465 2570| 2465 2521 0.0528 2.674 2.72 2.75f 2674 2715 0.0383
271 141 m 2519 2500 2416 2416 2.478 0.0548 2639 2781 2701 2639 2707 0.0712
n 4 4 4 4 4 4 4 4 4 4 4 4
mean] 2.463 2437 2438} 2368 2446 0.0770 2628 2612 2541 2507 2594 0.089
s.d. | 0.1318 0.0549 0.1011| 0.0894 0.0674 0.0285] 0.0482 0.1731 0.2144] 0.1744 0.1402 0.0428

9] 15} m 2919 2598 2729 2598 2749 0.1614] 2588 2980 2655 2588 2.741 0.210
13 15] m 2699 2713 2.689 2689 2700 001211 2780 2736 2513 2513 2676 0.143
201 15] m 2518 2219 2360 2219 2366 0.1496] 2.342 2.634 2569 2.342 2515 0.153
22} 15 m 2693 2580 2727 258 2667 00770| 2899 2817 2936 2.817 2.884 0.061
23} 15] m 2.807 2717 2796 2717 2773 0.0491] 2994 2844 2903 2.844 2914 0.076
241 15 m 2634 2369 2398 2.369 2467 0.1454 ] 2579 2434 2549 2434 2521 0.077
281 15] m 2732 2304 2519 2304 2518 0.2140] 2416 2698 2537 2416 255 0.142
31161 m 2589 2325 2392 2325 2435 0.1372] 2592 2737 2445 2445 2.591 0.146
n 8 8 8 8 8 8 8 8 8 8 8 8
mean| 2.716 2584 2.638{ 2565 2.644 0.752] 2724 274 2684 2634 2714 0754

s.d. 10.1255 0.1963 0.1784 |0.1924 0.1563 0.0664 ]0.2265 0.1607 0.1833 |0.1876 0.1590 0.0506

117l m 2671 2705 2579| 2579 2652 00652 2787 2431 2491 2431 2.57 0.1906
2017l m 2523 2234 2243 2234 2333 0.1643 2405 2348 2.196| 2196 2316 0.1080
5117] m 2175 2309 2317 2175 2267 0.0798 2653 2454 2457 2454 2521 0.1140
6 17] m 2637 2512 2.41 241 2520 0.1137 2597 2.668 2.687| 2597 2.651 0.0474
17l m 2484 2366 2.293] 2.293 2.381 0.0964 2545 2291 2464 2291 2433 0.1297
817} m 2563 2485 2.498| 2485 2515 0.0418 2534 2438 2615 2438 2529 0.0886
4 18] m 2571 2745 2483] 2483 2600 0.1333 2611 2548 2.729| 2548 2.629 0.0919
10§ 18] m 2.538 2295 2.255] 2255 2363 0.1532 2.626 2442 2.444| 2442 2504 0.1057
111 18] m 243 2415 2365] 2.365 2.403 0.0340 2456 2.234 2.324| 2234 2338 0.1117
n 9 32 32 32 32 32 32 32 32 32 32 32
mean 251 24723 24892 2.4347 25114 0.5466| 2.6056 25715 25512| 2.4927 2.5737 0.5506

s.d. 10.1453 1.2824 1.2731]1.2780 1.2765 1.5580]1.2783 1.2789 1.2721 [1.2748 1.2784 15576
6] 12] F | 2704 2773 2.641] 2.641 2708 0.0691] 2.737 2473 2587] 2473 2599 0.1324
191 13) f 2859 2758 2.682| 2.682 2766 0.0888] 2.595 2578 2615] 2578 2596 0.0185
n 2 2 2 2 2 2 2 2 2 2 2 2
mean| 2.782 2769 2.662] 2662 2737 0.079] 2666 2526 2601 2526 2598 0075
s.d. 0.1100 0.0150 0.0290 |0.0280 0.0410 0.0140 ]0.1000 0.0740 0.0200 |0.0740 0.0020 0.0810
15 15] f 2810 2778 2637 2637 2742 0.0920] 3.080 2821 2.823| 2821 2908 0.1490
171 15 f 2872 2709 2668 2668 2750 0.1079] 3.120 2959 3240 2959 3.106 0.1410
18] 150 f 2969 2911 2911 2911 2930 0.0335] 3.049 2921 2974 2921 2981 0.0643
n 3 3 3 3 3 3 3 3 3 3 3 3
mean| 2.884 2798 2739] 2739 2807 0.078] 3.083 29 3012 29 2999 0.118
s.d. ]0.0800 0.1030 0.1500 {0.1500 0.1070 0.0390 {0.0360 0.0710 0.2110 |0.0710 0.1000 0.0470

Data : Elite Junior Tennis Players in Nagoya Region 2003
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for High—Performance Junior Tennis Players

Change—of-Direction: Sideways Movement Agility Test

groupjage(range)| n Fi F2 F3 mini. | mean s.d. B1 B2 B3 mini. | mean s.d.
11-18 {23 23 23 23 23 23 23 23 23 23 23 23] 23
mean (s) 2603 2183 2494] 2.433] 2.527[0.1024] 2.641] 2598| 2.574] 2.500 | 2.604) 0.1108
Boys s.d. 0.1926] 0.1754] 0.1823] 0.1717] 0.1657] 0.0548] 0.1729] 0.2013| 0.1877] 0.178} 0.162] 0.0428
max.(s) 3.000 | 2.745] 2.888] 2.728] 2.902] 0.214] 2.994] 2980 | 2.936] 2.844] 2.914}0.2100
min.(s) 2175 2.219] 2243 2175 2.267[0.0120| 2.342] 2.234] 2.196] 2.196] 2316/ 0.0383
12-15 5 5 5 5 5 5 5 5 5 5 5 5 5
mean (s) 28431 2.787] 2.708] 2.708] 2.779{0.0780] 2.916] 2.750 | 2.848] 2.750 | 2.838/0.1010 |-
Girls s.d. 0.0967] 0.0749} 0.1151] 0.1151] 0.0871] 0.0286] 0.2352| 0.2146] 0.2705] 0.2146] 0.2308| 0.0571
max(a)l 1 2969] 290111 2.911] 2.911] 2.930[ 0.108] 3.120 [ 2.959] 3.240] 2.590 | 3.106 {0.1490
min.(s) 2.704] 2.709] 2637] 2.637] 2.708 0033] 2595 2473] 2587} 2473 2.596{0.0190

2 Sideway Movement Agility Test (Forehand/Backhand)

Forehand Time (s) Backhand Time (s)

Sex Group n | Mean| SD. Range n |{Mean| SD.{ Range
Female | AIS scholarship holders 9 236| 0.14|2.08-2.61 9} 2.65| 0.10]| 2.46-2.90
VIS scholarship holders 5| 256; 0.08{245-264 5| 2.60] 0.08| 2.46-2.76
16s National Camp 8] 2421 0.10]224-254 ‘8| 2.58| 0.05] 2.36-2.71
- 14s National Camp 81 277 0.10| 2.67-2.90 8| 2.83| 0.03]| 2.68-3.08
12s National Camp 71 263} 0.13] 244-278 7] 2.83] 0.08|266-3.04
Male | AIS scholarship holders 3 237} 0.10|2.27-2.46 3| 2.39] 0.08] 2.32-2.47
VIS scholarship holders 8| 249] 0.15]223-2.70 8] 2.59| 0.11] 2.44-2.80
16s National Camp 8| 247] 0.12]226-2.62 8| 2.52 0.15]2.31-2.71
14s National Camp 8| 266| 0.19)241-296 8 2.75] 0.17]251-2.98
12s National Camp 8] 270] 0.11|254-289 8{ 2.76{ 0.09| 2.60-2.88

AlS : Australian Institute of Sport / National-level players, VIS : Victorian Institute of Sport / state~level players

16s National Camp : national junior players / 16 years and under, 14s National Camp : national junior players / 14 ye;
and under , 12s National Camp : national junior players / 12 years and under
[Physiological Tests for Ehte Athletes) (Australian Sports Commission 2000) L0 & ek &

K3 TZAVAZZRFOIVLT—9-AE—F

forehand (sec) backhand (sec)

Group (male) |n] mean s.d. range mean s.d. range
upper-17 yrs] 9 2366 0.135] 2.18-2.58] __ 2.403] __ 0.137] 2.20-2.60]
15-16 yrs} 8 2476 0.193] 2.22-2.72 2.550 0.187] 2.34-2.84
14 yrs] 4 2.373 0.090 | 2.27-2.47 2.508 0.171} 2.34-2.64
11 yrs| 2 2.705 0.035| 2.68-2.73 2.730 0.028| 2.711-2.75

Group (female) mean s.d. range mean s.d. range
12-15 yrs] 5 2.708 0.115] 2.64-2.91 2.750 0.215]| 2.47-2.96
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#F4 The Results of Tield Tests and Foundamental Fitness of Junior Tennis Players

sit— } standing }5-direcq{ shutt le run shuttle grip strength back | side
ups |broad jump|tion—run]i0Om rapl goal Jflexibility]stamina] right | left | mean |strength]steps
ID | sex]age| times) (cm) (sec) (sec) (sec) (cm) (m) (kg) (kg) (kg) (kg)  J(times),
ifm]|17 28 191] 16.28 | 2.051 7.91 125 5301 500} 380} 440] 11801} 48
2 m| 17 30 235] 16.38| 2.03 ] 7.62 26.0 501 ] 530} 470} 500] 1335} 62
3[m]| 16 30 2251 1570 2.05| 7.43 14.5 5421 300 | 31.0} 305 99.0} 60
4/ m |18 31 221} 1756} 2.09| 8.02 16.5 540 ] 5501 4501 500 14701} 48
5 m|17 39 228] 15.21 1.98 | 7.46 9.0 5471 400|350 | 375} 125.0| 65
6 m| 17 40 220] 16.43 | 213 | 7.95 21.0 539 540 | 440 | 49.0] 1840 | 61
7l m |17 39 234] 1538 192 | 7.41 14.0 5711 59.0| 470 | 53.0} 159.0| 64
8 ml|17 33 236) 16.45] 2.23| 8.13 20 498 ] 535 430 483} 1370] 54
9 m |15 31 212| 17.00| 220} 8.02 10.0 5321 340 | 265 303 1035| 58
10| m | 18 28 224] 16.75] 2.16 | 8.03 6.0 524 290 | 220 | 255 80.5 | 60
11fm |18 28 210] 17.33| 2.08| 8.10 150 553 | 57.0| 51.0| 540 ] 1650 58
12lm| 11 20 171f 17.58] 236 892 16.0 5441 245 175} 21.0 67.01 45
13 m [ 15 25 181) 1827} 226 | 8.58 3.0 5401 310} 260 285 870 51
14f{ m | 11 23 191] 18.23 | 2.32 | 8.67 -2.0 5441 290 | 215} 253 7301 47
20l m | 15 26 242| 1598 | 2.04 | 7.89 230 536 ] 365 | 350 358 104.0] 52
21 m | 14 22 218] 16.74] 2.23 | 8.06 7.0 508 370| 240 305] 1030} 40
22| m | 15 28 204] 1670} 2.2t 8.30 8.0 510| 355 300 328] 1075} 46
23| m 115 29 191] 1856 ] 230 | 8.66 -7.0 510) 315 305 | 310 8701 45
24| m | 15 28 196] 1665 | 2.18 | 827 100 5311265 315] 290 9301] 54
25 m| 14 21 200] 1783 2.09 | 8.33 6.0 4981 295 335} 315 68.0 1 41
26| m{ 14 26 147] 1847} 243} 9.28| -15.0 5131 2101 17014 19.0 5301 46
27l m | 14 32 191} 1743] 229 8.74 6.0 518 250 | 265 258 845 49
28 m | 15 27 189 1758 223 | 8.69 -2.0 526 ] 250 | 27.0| 26.0 620 56
15| f } 15 22 180] 2030 248 9.16 17.5 4991 325 230 278 83.0| 52
16 f |12 20 160} 1869 239 887 3.0 500 | 200 | 110 155 570 47
17] £ {15 17 174] 1960 | 244 | 9.14 145 520 280 | 220 | 250 67.0 | 47
18| f |15 17 178) 1868 | 2.24 | 8.68 11.0 4931 28.0| 26.0| 27.0 9851 53
19 f {13 25 1741 17.70] 233 | 9.04 27.0 506 ] 21.0 | 200 [ 205 5351 49
male total
n 23 23 23 23 23 23 23 23 23 23 23] 23
mean) 28.9 206.8 17.0 2.2 8.2 871}15285] 37.7| 326 | 35.1 106.1 ]52.6
5.d.}5.35 23.60 0961 0.13]| 049 9.60 | 19.02 J12.27 | 9.84 |10.81 35.13 |7.42
female total
n 5 5 5 5 5 5 5 5 5 5 5 5
mean} 20.2 173.21 18.994] 2.376| 8.978 14.6] 503.6] 25.9| 204]|23.15 71.8] 49.6
s.d.]3.42 7.82 099] 0.09| 0.20 8.80] 10.26) 527 | 568 | 512} 18.81 }2.79
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The Relationship between Footwork Speed and the Physical Field
Test Results of Top Junior Japanese Tennis Players

Yoji Sato' & Kaoru Umebayashi?, Shizuka Michikami 3, Kazuhiro Suda®

'Gakushuin University

20Osaka University for Health and Sport Sciences
3Shiga University

*Tokyo Institute of Technology

Introduction

The purpose of this study was to statistically analyze the correlation between physical field
tests and footwork speed in junior Japanese tennis players.

Methods

The subjects were 23, 12-18 year old male junior tennis players from Tokai. Firstly, a
sideways movement agility test ( forehand / backhand ) with light gates was performed as an
index of footwork speed. Field tests such as sit-ups, standing broad jump, 5-direction-run, shuttle
run, flexibility, shuttle stamina test, side step test, grip strength and back strength were also
carried out. The 5-direction-run (i.e. the fun) is a series of shuttle runs in five directions: from the
centre mark to the right sideline-baseline intersection, to the right sideline’s intersection with the
service line, to the service line T, to the left sideline-service line intersection and finally to the left
sideline-baseline intersection. The shuttle run saw the players run approximately 40m from

baseline to baseline before turning back to the service line on the side on which they started.

Results and Discussion

Table 1 shows the subjects’ performances on the sideway movement agility test and the
statistical analysis. There was no significant diﬁ‘erence between the tennis footwork speed,
estimated from the sideway movement agility test, of top Japanese and Australian male junior
tennis players (Australian Sports Commission). '

Table 1 _Sideway Movement Agility Test ( forehand : F 1-3 / backhand : B 1-3)

sex | statistic| age | F1 F2 F3 | min(s) Imean(s)| s.d. B1 B2 B3 [ min(s) [mean(s)] s.d.
mean(s)| 154 | 2.60| 2.48) 2.49 2.43 2.53 0.10] 2.64] 2.60[ 2.57 2.50 2.60 0.11
Boys s.d. 1.95/0.193/0.175{0.182 0.172| 0.166{ 0.055{0.173(0.201|0.188| 0.178] 0.162] 0.043
max(s) 18] 3.09 2.75| 2.89 2.73 2.90 0.21] 2.99| 2.98/ 2.94 2.84 291 0.21
min(s) 11] 218} 2.22 | 2.24 2.18 2.27 0.01] 234 223]220 2.20 2.32 0.04

Table 2 summarizes the correlation between the most important field tests (as determined

by the authors) and the sideway movement agility test. The ten metre sprint, shuttle run,
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5-direction-run, and side step test correlate closely with performance on the sideway movement
agility test. The ten metre sprint and shuttle run are both indices of speed, while the
5-direction-run and side step tests allow for assessment of agility or quickness. It can be further
suggested that repeated speed between the centre mark and singles sideline is largely a product
of the qualities of both speed and égility (and explosive power). '

Table 2 Pearson's Correlation Coefficient between the Sideway Agility Test and Tennis Field Tests

) Field Tests

Sideway Agility Test | ststistics 10m Splint Shuttle run 5-Direction-Run Side steps
. Pearson's 0.640** 0.559** 0.661** -0.488*
forehand probability 0.001 0.006 0.002 0.018
n 23 23 23 23
Pearson's 0.687** 0.604*** 0.517 -0.447*
backhand probability 0.001 0.002 0.012 0.032
n 23 23 23 23

Conclusion

Footwork speed in tennis should include an evaluation of player’s speed and agility (as well
as explosive power). To best measure these components, sprint performance over short
distances (10-40m) and agility on court (using tests like the sideway movement agility test or the
side step test) should be assessed.
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