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Introduction

HEENTEIOM R TILZNE TEERER L “Onty” LHEFICLD “FEWER &0

S 72478 & OB #EE (eg., Endo, Wing, & Bracewell, 2011; Ronsse, Miall, &

Swinnen, 2009)

> BERESOTE, HREERNED HND Z & THEEIOIE S S A (Wing, Doumas,
and Welchman, 2010; Petrini et al., 2011)
< EENT, EEE R & EMBRS— BT D ERIC (b

4 B OWFECII SRR L EB ORISR % 8 R—/ B A — K CTHRGE

» T XA MIRTEFRSE SN BRI, EEERE AR E R AR A IR L (R
IR EFENSDOER), R—Lar ko »«/I/%ééfﬁ (Huys & Beek, 2002)
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Method

Participants
TN LN DY v 77 —nFRICSIN (B 6 A, &tk 1A)
> HHROER - &I 45 *}‘F"ﬁ BR—=NAATr— KN TED
ZINFENIAFE CTHTITEE or FEIE

Procedure
AR [EAE 60mm DR —/L T A — K% 3 complete cycles (4% 18 [ N & & % ¢
> F) FAT
> BRI LD 2 BN (45 2 kHE), 4 SRfFAEE
< {9 : full vision vs. restricted vision

> A—VOES  ETCHLES vs. TAENRRLES
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> A7p < Ed 2 complete cycles ERKTX 2o HE1TH O 1 Bk

> BT T o H LTHER (WBREN)

restricted vision T, FEENEDOT —7 TR L CAE - I — T V2 dE5E

> fullvision T%, =— 7 /L33

R—/VOEIE 426, 116, 20g KWHEIH, RCRICEI T A — F&1T 9 BRICiX

116g DR — L& ffi

> INENRARLIEITITObELIHAEL, AFIC 426g & 116g, L£FIT 20g DA —
VI e S
> D N ABIEE LR EFOFICEHNR— NV EF-ED

Data Acquisition and Reduction
MBI FANCRD SN L ZAIIND, TOFEVIENTY Y MIAT 4 BEk
& (240Hz)
> FE (RFT Ry ) R = —BERY, R b =T —F
THH Z & CHEBOBHAZIT
IR« 2RSS LU T O L D IZEE O MK, FEE5A ()
>  FA(Ts), ¥x»F(Ct), TERKHZn) DR —/LONEFERE
< MRAOEFR: [BEFAICBIT DR —/LEFEHEDES >60mm] O
S Xy v TOER: [EEHFAICET LR EFEDOES <60mm] DK
> (AUAR—=IT5) b ARAREOTFE L IEADOEEFMICHT 5745 (ParHtY)
> (A CA—MZxT5) D ARRE X v v FREOKEFH I T 5725 (ParBasX)
> (RAIUR—MZHT D) bADDL XY v F £ TORR (T
> HAFOR—NVEHRFFL TV SR (LATR)
> EFOR—VELRE LTS IERH (LATL)
FRATIZHT D gl LA R A (SD) DSR2 5Tkt
> 3 complete cycles K TX 72> 723 TIXA ], 240 HERSS

Results (Tablel)

R— NV OEI NG L RWVEE, SMFIFEER KM GE v v 728 12 [FERE) &5
WIEER 2 B GEEfE Y v A3 12 [BILL |, 18 [BIBLF) % L7ciiTHni £ o7
>  F(1,6)=29.82, p<.002

PURE A3 PR S 4072 REL RB U 72 3R THRDS o\ ME R 3 e

> F1,6)=3.98, p<.086

B v v FHTIIAR— L OESICL D ERZHER

>  F1,6)=25.70, p<.002
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3.1. Central Tendency (Table2)
THR
& R—/ILOESNELL ARV, RZnY & LZnY (300
> RZnY: A1, 6) =20.66, p<.004
> LZnY: (1, 6) =9.01, p<.03
o HIRIEMMAHIR SN HRHI DWW T HRIBED Z & 2R
> RZnY: A1,6)=8.13; p<.03
> LZnY: F(1, 6) = 30.88, p<.001
k2
® EEGHICBL T, A—OEIEHURTEOTGREZME (HF0H (RTY) )
> A—LoOES : 1,6 =941, p<.03
> fi : M1, 6)=13.85, p<.01
> ATFOMRE, R—LOBEIPE LI ARVERHIE S NMELS 20, HESHIR
SNDHRFICESNEL 2D
> EFRIZOVWTIABEENHER SR 2T
Xy vF
® HE S (LCtY & RCtY) I, fHESCA—/LOEI OEEII R -T2
® JKEFHMTIX, LT TOAAEEZMER (FIZIXHETEOTIR, BHITA—LOES
DEZHF)
> LTsX: A1, 6)=11.51,p<.02
> RCtX: F1,6)=17.10, p< .04
=5
® ParHtY /%, A—/LOEI N LHEE, GRIEHRHIR S5 REHN
> HR—)LOEX : F1,6)=20.39, p<.004
> 1 A1, 6)=22.15, p<.004
> ParBasX Tl%, AREII#ER SN oT
S|
® R— LAEFTHHEHE (LATR) (B L i, HREBERNHIRSNDEEFHIEL 2oz
> F1,6)=8.96, p<.03
> BB OEENEL D ELEBIT, TF IZOWVWTHR—/LOEI PR DL
THEWMMNHIRE DI, WHE TR kol
&+ A—LOEX : F1,6)=4.61, p<.08
<> 1R F1,6)=4.61, p<.08
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3.2. Dispersion (Table3)
A—NOES A THUES vs. TNENRRLES
THR
® R—ILOEINELDLIEE, RZnY OIE6->% (SDE) 23800
> F1,6)=33.99, p<.001
® RTsY CTH, R—/ILOEIDENELZ R
> H1,6)=13.80, p<.01
& R—LOEINEARLHEE, RZnX 0 LZnX & 61215 A
> RZnX: A1, 6) = 16.61, p<.007
> LZnX: F(1, 6) = 17.30, p<.006
k2
® RTsX °LTsX ThAR—/LDES DTN E % Hesd
> RTsX: A1, 6)=9.77, p < .02
> LTsX: A1, 6) =14.01, p< .01
Xy vF
® R—/LOBEINELLEE, RCtX X LCtX DI 6D X AN
> RCtX: M1, 6) =9.36, p< .02
> LCtX: A1, 6) = 21.75, p<.004
A« full vision vs. restricted vision
o HIRNHIR SN DK, ZEMIAIEEORKE S ITIE D2 & ITH B
> AEENHERSNIZOE, RTsY & RZnX, LCtX 02
< RTsY: F1,6) =949, p<.02
< RZnX: A1, 6) =9.36, p<.02
< LCtX: F(1,6) =11.63, p< .01

=5
® R—/LOEINRLLHIE, FREERAHIRI DR, ParHtY X 65 & 138
> R—LOES : F1,6)=52.07, p<.0004
> i K1, 6)=9.26, p<.02
® R—NVOEINELLKETIE, ParBasX DL & H K& <o iz
> F(1,6)=42.87,p <.0006
® L/»L, LATR X LATL, Tf Ti¥, A—/LOEILCHEFROERIC L 5887 L

3.3. Adaptation to Ball Weight (Fig.2)

® AR —/UITHT D K0 EE AR AT

o WRIFMNHIRINDKE, A—N MAINHFEHOESPCHADE S & HIZENE
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> bhA:H1,6)=17.30,p<.04

> JHA : F1,6)=17.31, p<.04

R—VDOEIDENTY, LEFLOEBOEE R

> FA:HF2,12) =4.07 p<.04

> THM : F2,12)=17.08, p<.01
S BHOWAR—/MTBWAR— L ERUEI TR RAZ L TWER, THAIFK -7
S FEHEOBITIE, BVAR—LICBWT N 2AOE SITE- 7203, THA T

DR—)L & OFEN T L
XX T A7 — X CITHEZIT RS, REFALHERINZoTZ

Discussion
AR, FRRLNVDOT Y 7T —TiE, RENHRSAIRIZREWTE (MRE) PR
—INOEREGRL D LT5H 2 L AR
> HROHIREYD SAR—NVOEINELRD Z LICILZEENRREVESbRLTND
S A= zEm< PRI H I ETRWERE, FHCEAELICS 5 R — % B
5 EDAHE
vV T=TTENMTORVETTR—AVERE) LT5
> MAOEBIIZBT MY, KV ELRATEHATHZEEIND
< HOBEOEAZMITIEENERINL, SR ARLFOEBES LR LT ik
WZ & AR
BRIEROBIRIL, R—VOEIDENLY GEER DRI ST ) ZICW#E CTRAN
MR S o7z
> FERLZZEEFRVA, BINEZEAELORN—AEFREFBL, M2 TENIC
B9 2 50k~ b % v > T3 2 BRSO E 2 Tl
THAELOBRTEHRIT, EEORREMET D7ZDITEATDOF v v F° K AN
B HND R & OFSEIZI VO THRE
> VX 7V BWT, EAEICBT B R0 bORBEIEFRIE, Px
gV T khkaryia—LT59x CREREEH Z -9 (Beek & van
Santvoord, 1994; van Santvoord & Beek, 1996)
S%1%, MR L TEAJEL ORREMAHIIR LI O/ T 4 —~ o A 2 Gt
> ERITEIORRICET 5L LV IRD L Z LIl D
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FIGURE 1. Schematic representation of three balls jug-
gling in a cascade pattern. The right-hand toss generates a
parabola on the left side of the body, while the left-hand toss
generates a parabola on the right side of the body. The base
of the parabola (ParBasX) is defined from the point of toss
(Ts) of one hand to the point of catch (Ct) by the other hand.
The height of the parabola (ParHtY) is defined from the base
of the parabola to the point of ball zenith (Zn). Flight time is
measured from the moment a ball is tossed (Ts) by one hand

until the moment the same ball is caught (Ct) by the other
hand.

TABLE 1. Complete and Partial Failures as a
Function of Participant and Condition

Partial
failures

Complete

Participant Condition failures

Pl FV.EW
RV-EW
FV-DW
RV-DW
P2 FV-EW
RV-EW
FV-DW
RV-DW
P3 FV-EW
RV-EW
FV-DW
RV-DW
P4 FV-EW
RV-EW
FV-DW
RV-DW
P35 FV-EW
RV-EW
FV-DW
RV-DW
P6 FV.EW
RV-EW
FV-DW
RV-DW
P7 FV-EW
RV-EW
FV-DW
RV-DW
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1(15)
1(17)
1(14)

O O0O0ON— OO~ 00 0000 NOOO WO =—=00
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Note. Number of catches shown between parentheses. FV-EW = full
vision-equal weight: RV-EW — restricted vision-equal weight; FV-
DW = full vision-different weight: RV-DW = restricted vision-
different weight.

Toss (mm)

Zenith (mrr)

OTsYFV-DW ETsYRV-DW

1200 = 1
1100
1000
200
800
700
600
426 20 116
Ball Weight (2
OZnYFV-DW BZnY RV-DW
2000 :
1200 T
1600
1400
1200
1000
800
£00 —— — — -
426 20 116
Ball Weight (g)

FIGURE 2. Mean height of toss (TsY [upper panel]) and
zenith (ZnY [lower panel]) as a function of ball weight under
full vision (FV) and restricted vision (RV). Error bars repre-
sent mean within-participant SD. For ball weight, significant
differences are indicated with an asterisk.

TABLE 2. Group Intraparticipant Mean (Central
Tendency) of Dependent Variables in the Four
Juggling Conditions

FV.-EW  RV-EW FV-DW  RV-DW

LZnY (mm) 1689 1717 1721 1773
LZnX (mm) 187 219 177 184
RZnY (mm) 1670 1692 1705 1733
RZnX (mm) 343 332 335 347
LTsY (mm) 1166 1167 1158 1162
LTsX (mm) 355 365 341 348
RTsY (mm) 1128 1137 1119 1130
RTsX (mm) 161 170 162 168
LCtY (mm) 1140 1142 1135 1137
LCtX (mm) 471 472 463 474
RCtY (mm) 1127 1134 1120 1120
RCtX (mm) 66 86 69 85
ParHtY (mm) 532 553 576 606
ParBasX (mm) 302 203 203 202
LdTR (ms) 540 581 579 599
LdTL (ms) 481 495 511 543
Tf (ms) 882 940 927 964

Note. FV-EW = full vision-equal weight; RV-EW = restricted
vision-equal weight: FV-DW = full vision-different weight: RV-
DW = restricted vision-different weight.
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TABLE 3. Group Intraparticipant SD (Dispersion)
of Dependent Variables in the Four Juggling
Conditions

FV-EW RV-EW FV-DW RV-DW

LZnY (mm) 58 61 T6 91
LZnX (mm) 39 51 56 73
RZnY (mm) 64 68 109 119
RZnX (mm) 41 57 55 81
LTsY (mm) 20 31 36 34
LTsX (mm) 31 40 43 59
RTsY (mm) 28 38 32 42
RTsX (mm) 39 40 47 61
LCtY (mm) 37 38 38 52
LCtX (mm) 38 53 50 69
RCtY (mm) 31 32 37 43
RCtX (mm) 43 48 60 73
ParHtY (mm) 68 77 101 113
ParBasX (mm) 52 63 T0 81
LdTR (ms) 51 81 91 99
LdTL (ms) 55 80 95 88
Tf (ms) 65 105 105 96

Note. FV-EW = full vision-equal weight; RV-EW = restricted
vision-equal weight: FV-DW = full vision-different weight; RV-
DW = restricted vision-different weight.




