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< Contribution >The Influence of Pressure on a Ball-Bouncing
Task, by Yoshifumi TANAKA, Takahiro YAMAMOTO & Hiroshi
SEKIYA.
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The objective of this study was to investigate changes in kinematics, Kinetics, attention, and performance
when a continuous motor skill is performed under pressure. Fifteen right-handed university students
performed a ball-bouncing task with a table-tennis racket for 5 pre-test trials, 60 acquisition trials, 5 post-test
trials, and 1 pressure-test trial. In the pressure-test trial, they were told that they would receive a reward or a
punishment contingent on their performance. The result showed that the average increment of heart rate
under pressure was about 8 bpm (p<.001). Although the accuracy of the ball-bounce and the gripping force
did not change under pressure, three-dimensional analysis of kinematics showed that the variability of cycle
(p<.05) and horizontal displacement (p<.05) of the paddle head decreased. Attention to distracters also
increased (p<.001), while attention toward the ball-bouncing movement did not. The modest level pressure
used in this study produced changes in kinematics toward a strategy with more consistent timing and less
displacement of the paddle head.
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Tab. 1 Questions in the questionnaire.
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Tab. 2 Means and standard deviations of state anxiety scores
and HR during the post-test and the pressure-test.

KRANT AL A2 el a4
REEAR L (THH ) 453+ 84 465+ 82
L% (bpm) 79.6+16.2 87.6+15.6

R3 BT AMIBIT BT xr—< v 2IZET K MEEA
D14 & e (>
Tab. 3 Means and standard deviations of measurements of
performance during the pre-test, the post-test, and the
pressure-test.

TVF Ak FRANTF AL Tyl y—T Ab
BRI 10.5% 6.0 172+ 2.7 18.1%= 49
AE (cm) 26.6+15.5 17.3£10.6 15.7£10.4
ACE (cm) 25.6116.2 14.8+12.1 13.7£11.7
VE (cm) 10.5+ 5.6 10.4=% 3.9 84+ 3.9
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Tab. 4 Means and standard deviations of kinematic and kinetic variables during the pre-test, the post-test, and the pressure-test.

F)F Ak AZNF AL Ty r—F Ak
3RICZLNZ I 1T BHZERT (em) 76.6+ 17.6 723+ 19.9 65.7+ 125
XA AR (cm) 299+ 11.3 30.1%+ 11.9 224+ 48
YA ZER (cm) 34.8+ 11.2 293+ 164 233+ 95
ZJi e ZEf (em) 61.7+ 14.4 57.8+ 129 56.2+ 125
4 V8o FEEDZARLE (cm) 93.0+ 7.2 952+ 87 954+ 94
4 V% IO ZIFARLE OZ B (cm) 6.0t 3.0 56+t 23 48+ 27
A4 V%2 FEEOZITIEEE (cm/s) 150.7+ 24.4 131.1%+ 19.1 129.0+ 17.3
A V30 MEDZITIEE DZEE (cm/s) 29.0+ 13.7 196+ 7.1 155+ 6.3
A4 V%2 PO ZITEMERE (cm/s?) —238.2£415.3 —311.5%354.2 —246.5+306.3
A V8o EEOZS NGRS DZEIME (cm/s?)  356.3+144.6 320.1+124.9 225.7+108.2
A (ms) 927.9+ 96.2 895.3+ 68.7 884.2+ 68.2
FHEI D2 B (ms) 1114+ 457 86.8+ 34.2 59.1%+ 26.1
RO L O EBRERH (ms) 270.01106.4 261.3+ 81.9 2456+ 62.3
RO L @B RER D ZE) M (ms) 76.9% 37.8 60.2% 29.9 48.7% 30.5
&0 _EF O (%) 29.0+ 109 290+ 87 277+ 74
IR0 LR EB oz 8% (%) 65+t 3.3 49+ 21 42+ 29
A 80 VD Y o TS (KP) 158+ 84 101+ 6.9 99+ 73
A V30 VD 2 - TR o2 (kP) 28+ 20 19+ 16 1.5+ 13

FAMPSET Ly Yy —F A MIOTTORDHED S
iz (p<.05). F72, XHFARRENIZT A b DOFHREL
ABoh (F(2,28 =431, p<.05), FHREOHE, 7
VFAME TV y Yy =T ZMIHTTORKD
(p<.05), BEIZEKAMNT AN E T Ly vy —TF 2
MIATTOWD (p<.05) 2w ENh. X612, Y
FFRZERIZ T 2 P ORISR D 5 (F(2,28) =5.39,
p<.05), FNREDRER, TVFA 26T Ly v —
7 Z M TORD»RD 6 hiz (p<.01).

A V80 VIO ZEGNZBT 3 AEBIC BV TE, 241
HIEIZT 2 bOFRIRAED 5h (F(1.19,16.61) =8.57,
p<.01), TRREDHKER, 7VFAINE6RA T X b
(p<.05) HEHIZF Ly vy —FT b (p<.05) 127 T
DWW HRD 5=, E 512, ZOIEDOZEHEIZT Z b
DOFMRLAD SN (F(1.27,17.82) =991, p<.01), FHr
BEDTER, 7VFA 25T Ly vy =T A MIMITT
OWPHBD SNz (p<.05). iz, £ V37 MEOZ
FLEEE OEBEIZ T X F OFRIRED 6 h (F(2,28)=
510, p<.05), FRMEDHER, TV T2 05T Ly
v =T & M TOWD PR 51l (p<.05).

JABNCZBET 2B B WX, O ZEPEIZT 2 b
DENRIERD 6 (F(2,28) =778, p<.01), TRk
DR, FVF2 25T Ly y—FZ b (p<.01),
BHERICEKRA TR M5 T Ly vy —F 2 b (p<.05)
AT TR BB 6Nz, 72, K0 LB
el o Z @M (F(2,28) =3.77, p<.05) %6 NIk |

B3 - Ly Y v — RISy YRR RIF T B

TR RO Z B (F(2,28) =3.86, p<.05) IZ&
WTET A FOEMRVBBD Shzn, FUBREOREE,
BT A MICHBEEIR A 57,

B ER R E L CHIW 2 5 TS IZB L C
i, A V8o MEEO Sy THRETICT 2 P OFRIRH
Avoh (F(2,24)=13.87, p<.001), FRBREDRER,
TVFAIDPEERZANTF AL (p<.01) A5CIZT Ly
Y —F AL (p<.01) IZHh T TOWDHED 5t
72, LR DSt OB AR B K OB R 2 KIS
TAMOIFIRIIR S NG h 57,

3-4. FE

1D DZMFOFIIME & E R & DZEDBIEDRER, ERHC
X B FRIEEIZ1.0E 245 TH D, FREEROED
BRENR SN o7, BREICKT 2 FHRIEE I
3112358 (p<.001), EMFIZx$ 5 FEREEIZ 2.4+

135 (p<.001) THY, TTIIEEEROIZINTH
RICKEWEERL 72,

3-5. #ERR
AR O PBRE =I5 1T B RHEARR O TR A,
50.6£7.95Th > 7z.

4. E &

AL TlE A — N v R E T, B5ER) 2
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v ¥y =T A MIBT S IREARLDO TR RIT T TH46
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2. TV vy =l kB DHAEOZENIZ DN TRITII
TIE, 22— FHIZIBVST = vV AR 5N Bk
L ORERREE I B W T RIBREE IR T2 &4 — PO
D40 bpmEV E W I ER R T = 2O ARG
A TIEMERAA I AR TOIAHI20 bpm i & v 5
B NH L, X512, BEROWTYE T /HEETOHA
IIFOABAI35 bpmE < A d WO HEE H 59, Z
NSDEITMRIZEITETL v ¥ v —EARMNFEIZHIT S
TL Yy — 3R BMHETIES 50, KFEDFEZ b
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&, BB O T bpm T, W EMML 2B

2BV TEM16bpmTH 572, L72d > T, KWL Tl
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WHRE Th -7-EZ NS,

Z L TARMROFIONGH L, TV vy ¥ v — FTOR—
oS v FERERIT IS EREI I LTED S, R
KGR T L v ¥ v — &0 o RS &5 < R
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TU oy vy = TICBT 2 HEREE I3 ER L, B
MCTHWAFERETIZ4% [H5EE] LLZen
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5, 7Ly ¥y — FPTIRMUREOTERECZIREIZS - 7=
EEAD. 51T, SERHEINST S FRICE T 5B
HHIZEWTT Ly ¥y — P CORBELZLES Ik
MolzZ e, BIORFIIIFEh-LE1 5.

KIZ, Ty v —=FNTHR=IINY Y FHEEZRIT
% L OEE)FN 2 S CITES) IFRBICB L T,
Ty vy —Il&k->TT7 7y MEBENC KB 5 EOZH)
PEAIRA U7, BERZ L ERR L U22kiriizgic & h
W, TLy vy —TIlkT 2 EHOEHEORT, R
F718C IRl U % ke L TIT 5 &S B IS % v %
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B, RITRTHERER OB AT ZLTHELS &
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EHIZARMRD TV v v X =TT, 77 v FHEHIC
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bETIry a3 L0 EEE AL T
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R N EBZEN OWRAIE, B O LMD WA IR
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W Tid, EEPEE LT Y30 FEEDO S
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