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: Background and Purpose: Playing a ball sport always

involves tracking multiple moving targets. Baseball and
softball players have to track the moving balls, the
running teammates and opponents at the same time in order
to have a best defense. Table tennis players need to
tracking fast balls and react quickly. An exceptional
baseball, softball or table tennis player might have a
better performance of attentively tracking multiple moving
targets than non-athletes. The purpose of the study is to
examine this hypothesis and also examine the difference of
MOT between training and competition periods in baseball
and softball players. Methods: Forty-nine male baseball, 25
female softball players, 7 table tennis players, and 39
non-athletes (20 females and 19 males) were recruited in
this study. The tracking performance for all participants
were measured with the typical Multiple Object Tracking
(MOT) Task (Pylyshyn &amp; Storm, 1988). In this task,
participants were asked to attentively track specific
targets wandering around the computer monitor among some
distractors for a few seconds, and they reported those
targets in the end of trial. The study manipulated the
object moving speeds for the Experiment 1 and manipulated
the number of tracked targets for the Experiment 2 to
measure the capacity limits of attentive tracking for
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athletes and non-athletes. Baseball and softball players
were tested in training and competition periods. Results:
No matter how fast the targets moves in the Experiment 1 or
how many targets are tracked in the Experiment 2, baseball
players significantly performed better than non-athletes,
and the tracking performance of softball players are non-
significantly worse than baseball players and better than
non-athletes. Table tennis players were significantly
better than the non-athletes in tracking speed limits. The
capacity limits of attentive tracking were calculated with
the speed limit for Experiment 1 and the number limits for
Experiment 2. Baseball players performed significantly
higher speed limits and larger number limits than non-
athletes. In addition, no significant differences between
training and competition periods in baseball and softball
players regarding MOT performances. Conclusion: This study
suggested baseball players having significantly larger
capacity limits of attentively tracking than non-athletes.
However, MOT of baseball and softball players in different
training periods was not significant difference.

Multiple Object Tracking, capacity limit, baseball,
softball, table tennis, attentional capacity
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30 :#sk ¥ § 28 sk > 7 b P B3 P 154 0 P /2 5 93.33%; %0deg/sit B FH T 0 %
H B30 RS Y N 20 A% P pEEH3E P RS 0 Al /S 5 66.67%

B. = (LB R W erdkp )
“‘Eﬁ‘*ﬁpfagﬁ«ﬁ fedo b it o FER - AFEIE S WD o AR K- FAB R HED B A

G234~ 586 BRI, o FEY FIBRE STFP RS B e B4 3B P RS ER Y RE

FOBFIE 4 BREPFEHRY AL 7 F8BFR 5 BPESFEFRY RE7F10BFZ-6 &
PR BE 7120 &5 - B FHRY > 3 B WO R F S6deg/s o £ @
AR R PFEB3 4 5861 P Fp o 1 kb »’»;i'?‘éﬁ/»\wl aF - BB AR (EHRE S ) -
F - BHANFI0BEE > FF XY AR RS RE R TLI20B % o 0 1201 3R L AE AR
FURERABT P 3 - AP HBA DB RBY LF - BRI R PERL S - F
PR o B3B P RS FRT o X FF h30REKY § 28R FH IS FFEH3E P RS 0 RIE A
¥ 593.33; A5@ P RS ERT 0 XFH 30B R NG0B RFRSHFFEHOB P RS
B FES 5 66.67% o

C. ®%= (HFHrPHrHzFOERLR)
FREMKELENR & FR=2FIFPFEFPHLEFOERLE - 2F%H= 7
6

.‘m_t}

ik R



ZEfH AU pLERL 2> 34deg/se XFEFAL K FEHSE G b E RSP R4
g%;mﬁ%%&éwwﬁﬁmaégz@ﬂ%aﬁﬁﬂ#Jﬁ “B ki) 0 6 FlEE-T 9 & S
6deg/s> 14p Lk & L3degls chk|F ko H P 21 FlEkiE & L 3deg/s~ 21k FlEkiE A& 5 6deg/s

Vb2 [l & G O9deg/s o & - B %mmﬁéﬁ’*tﬂwméﬂ APz P R E 120
= wﬂ@hﬁ%”%%?$1¢ﬁAﬁ@%ﬁ& Bl o AP SRS SR RE AT -

BRHFFXRLBERDEZRLI S - BHl R & Ii 4 B ldeg/stirs ™ - XiE .,3011%‘,?5%%"
329k P P B3BA FER P RS RIS 596.67%; fid & £ B 3deg/sEHT 0 %

W B30REEK Y N 18R AK + # I PR BB A H»‘"si)*}: P4 > BlE Az 5 60% o

2. FRPRAPITR 4 RIR

MG R 2 LR ]L # 1 % (Finger-nose-finger test; 45% BFNF test) k& ipls2a %
W BIE § A EE 5 1 B LT OB k2004 # W;}i PRI R fp B TR Y ER LR
- E-FARAMZ AL CRHRIE X FREMFH(IE B LT RE MR ;Tﬁ‘
® o~ PR s 2 2, 2009) 0 gt B TVRIE B SN *“*‘rﬁ MR EHE S S R E (T S iéf'-
m (X Bk, 2009) - RHIESAFTESAFE L R ¥ kA &£Stim2 (El Paso, USA)
SRR R edR R AT E PR OPE R o

7
7y~

A

= TRk

AFPT TR EE G HEBEFEFILELZ - R F A ATREIEL S
LR A R B TR UE SRR ERY e Bk DEA R o m AiE R LI E
i%*?ﬁﬁ%mﬁv’éiﬁiiﬁ"ﬁﬁ‘%%‘ﬁ$ NE B E BT R A
FEHFAIFETH - AP EF ELZFTHREES 5 IR BBk BERLHE L YR
gt F P 25 1 BT A ﬂﬁ%m%ﬂ’kﬁkﬁﬁiﬁw&ﬁ EEE - RTE

T~ FTARLITE R B

A7 8 * SPSS for Windows 16.0 #x A ki3t 74kl > #-L 3k ~ 3k ~ dikiz = 438
B2 §AELEEE - S Hlem A AT IREAB NS U MG 4 2 ;ﬁﬁg
BlEFREFRTAP > P AAFT YT RGBT EF LR EY X 2a level 3 05

Fl* fo bt kg it 2 H B IEE T gl A TR0 two-way ANOVA 3k & 474t i & 838 &
EREL AP MERN A B %Y mz\»ﬁ‘uéﬂ KIFHLERERE2ZFALIL? 28 B
TR R AT R FER B R P I R

ﬁﬂ&*-ﬂ?%ﬂ#%&ﬁ?&ﬁﬁﬁﬁﬂgifimw#MJua;#@imfﬁam
R -2 P“%ﬁ}” TISEZR o # %R LK two-way ANOVA k447t A fEE SR P A
P & ?’:ﬁ;w BiILLR o

ﬁp”%$$%%&;ﬁzIL%%&mﬂé°P*i£fﬂ£“@%¢‘&ﬁ‘iﬁuﬁ—%

XRFF S PMERG A 2 L8 - AT FH-F3EHPP R WOBFER LR KFH 7

I;Efsfh\ﬁs%’i*’ﬂé’i7 Fedid 4 7243 0 J1* %= FIr P FEBD By Walkp 3577

ﬁﬁlkﬁéﬁwéi*ﬂ§i7@ﬁi%4§iﬁ£ﬂ§ﬂ*?%;%ﬁ%§iﬁkﬁim;%%
7
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FREEDFHEEFE JL A RPFPH2ZFOERLBERE RPENEIHETPFHRERRICOIRER - FF
A AREE-H BEREHREL L FEFFD (R EFY ) LFEL AL FE
2R g R AR R AR 6 TR o

Py iE-

BAENEZIACHIREL BB EL T L E L w30 e F - - R D
Gz TRk o Ao B L RROLEENL G T RErEREAATH
- ~FEh- -z EL AAFH

B s #3 (N=41) &3k (N=25) % 7 (N=7) #£241 2.(N=39)
& #(y/0) 19.98+1.06 20.00+1.23 20.57+2.07 23.13+2.70
£ 3 (cm) 177.6645.63 162.64+5.82 166.43+6.60 166.64+7.07
WE (kg) 81.39+10.35 62.92+9.43 61.43+7.87 59.97+9.59
42 (y/0) 10.44+1.43 8.08+1.08 13.00+1.53

A%z # 3% (N=39) &3k (N=25) % 7 (N=7) #£41 2.(N=39)
& #(y/0) 19.97+1.06 20.5+1.07 20.11+1.17 19.75+1.26
£ 3 (cm) 177.7245.76 179.3845.42 174.3345.59 172.2542.5
WE (kg) 81.74+10.50 84.13+9.96 73.4445.77 83.25+12.26
42 (y/0) 10.36+1.42 8.08+1.08 13.00+1.53

-

Foh- {17 kA e B AFHE (0.3+ 0.6+ 0.98& 1.2deg/s )kl B £ % L3+ 1 fl* 5 fi
AR RFPFERE BAARERP B FH > RIENHE - ik s LRSI e 2 FEZTEIRT R
R IAR o AF KT R LK L4 T RI¥ R #KA 7 (Mixed-Model Repeated-Measure ANOVA >
117 Je f %] 5 between-subjects ¥+ v w fEiE A B ,anthln—subJects FlF ) Kt iesk s @k
FIHBERFENR K- D2 B DE AR SRR FPF‘*J- Fab LB B P ARA B R
SRR S U E UL IR \.ﬁmﬁﬁ'%ﬁ AmF 23 EELE (F (3, 106)= 1.764,
P=0.159) » ® LSDF 14 ¥ S & % A7 705 £ B £ TP A ¥ v 4] w8 B % (p=0.029) - % B A 47
.%%ﬁ%%mﬁﬁ%i%&&&ﬁ%mmwww&&%mamm&(F@,M@—RAW&p<
0.001) * 4-BI1.1 &7 » v s 8% *0 i §0.3 deg/s i &4 chz B AE2 2 ¥HC GIP ATH 14 3206
deg/s:t B 8 ch& i E ( LSD Post-hoc: p<0.001); & & 3 5 0.6 deg/s 2 ¥+t &P &g b ig
BFH 50.9 deg/seh4 e ( LSD Post-hoc: p<0.001); & B 8 5 0.9 deg/s 2%+ o] P
By vt i ROEB 5 1.2 deg/sen# Ifiiz (LSD Post-hoc: p<0.001) - A &8 m 2 > § i & BB 4o pF >
X FE R EEHE B RO S (2 0]) EFRESTE o T ARSI RN
FERBERFFFLRG FAFLIMGEr (F (9, 318)= 0.56, p=0.83) -



W03 degs EOE deg/s O 0.9 deg,s B1.2deg/s

: _ 0.9 0.89 0.91
0.5 0.85
08 .
0.7 56 .57
S e
= 0.5
w04 p-27 0.36 D27
# 03 " * 1
N 0.19
0.2 \I*Q D14
o . L é%
EHIEE(N=39) FEER(N=41) IR N=25) BIR(N=T) Bl.1- 9 %- 2

Herk b3k~ L3RBT 2 PR RFERT R B HG 4 AR R

w2 f,%#’ * i gk B3 B (speed limit) k3= A gL R 4 % £ % -] (Chen, Howe, &
Holcombe, 2013; Holcombe & Chen, 2012; Holcombe, Chen, & Howe, 2014) » p:if Biik & B @ B
BEd aBHIF - ~JIF I RERERDDE B kE 2 2R 5 B (psychometric
function) > 4-®11.2 ¥ #7& Fend & - P S0 B)A)g ®W Rl 5 5 0.053 (3/8 x 3/8 x 3/8) yj}u
ARG RRFF TR TEHPSWOFRT > W R R 2 B AT 9t 550,053 4eR1.27
BT AR T R AT - B S~ AR %K 205324t &) ((1+0.053)/2) i A x R 4 FEH L R
B (FL.2 ¢ & kT p&) R gRFDCIRIE S BGE DB RRE o wRIL.2¢Y B
E A

1.00=_

~

n.an = : 1 1 1
n E

#Z(deg/s)

B1.2~ 7 P BRIFRE 2 72 2 s TR E O g

AR - - BT S HGE R RIFE AT Bk Ik Al FEAT B AFARL
P LR - H TS %R s 17 (0ne-Way ANOVA) -4 = ‘o [ enif il R 38 i (70 > RS FRe

9



" :f (F (3 109)= 1.895, , P 0. 135) " T LSDi %;;Jf wa *‘i‘ﬁ'ﬂé
Jﬁ + (ﬁrl%]l 3 ) -

074 0./5
071
D‘?

fEHIERIN=39)  EEER(N=41)  SEEfE(N=25) HEE(N=7)

g o
~J oo

HEHE R BE (deg/s)

o
wn

1.3~ Fok— 2133k ~ dh3f ~ S irdl e Bk R B R

R -

Fo- A" EF e BEP R (20 3- 42 5 BPHESEFM IRRERFF LT T T &
AR ARG B ESFSN 2 A0.6deg/seBdeiE BT AR L AP %A R &A%
@‘ 4 £ Pl % £ #k~ 47 (Mixed-Model Repeated-Measure ANOVA » 12 7 f % %] % between-subjects 7]+ >
e P A E B S within-subjects %3 ) kot gdesk ~ ok~ LRl et P %R o >
CUIREE S S AR R sl XA PP Fr s BGEECP B TR L BT B R ﬁﬂ%r&iﬁd%ﬁt‘%
MR SR b FEMART EFEFL R (F (3, 108)= 2.986, p=0.034) - i&- # f|* LSD
TR THRTRBEREIEBARD B L dl ek 4 (p=0.004) - %R #1785 TR T B 1R
FRHCP S AP R P RSP i i id (F (3, 324)=436.983, p< 0.001) - 4rE2.1
BT wex ;#ﬁ*?%ﬁﬁié&i;};: BAEDEF 2 2HW GIP R R RFERC B P R R G
( LSD Post-hoc: p<0.001); #P FHB 2 =2 ch2 ¥ 1  HP g VP FB e i E (LSD
Post-hoc: p<0.001); #& P FHB 22 2 ¥ blF P 2 V3P T8 53 u—ﬁ% B i ( LSD
Post-hoc: p<0.001) - B#@ % - § P FEHEND R MED EPH4eps > v B X2 F R REES B
PREFTFES (DY b)) EFEEBTE o F¢h %i&éﬁ.z&%f“i«gmﬁgﬂlﬁﬂtﬂ Fl+ B XLy
FrERIMGIEr (F (9, 324)= 0.744, p= 0.668) -

10



m: O3 U4 @S

1.0
0.91 0.80 0.a0
0.9
0.8 /
e
0.7
. 0.6
% 0.5
)38
ﬁ 0.4 T
0.3
e
0.2
.09
0.1 -
0.0 %
FESIEH(N=39) - F(N=41) =i

BI2.1~ k- 2w BXFF 073 PP FET h L giay 4 AR

ARHR-WPRHR -G I EPE R ESS S AU R IR R F T E RN L

F oo LR S BB XBhee 5 i B P 0 {1 7 e i B A

PRstafht b k 2 wImpl g Sl > 4oBl2.2 ¢ 9T R e A - ot BB Waoiel & S

0.03125 (0.5 x 0.5 x 0.5 x 0.5 x 0.5 >~ )’jki;n,i&; i;é"ﬁ AR %Y PSR EFRT > B F

Fis I ByAE 2AEY a0t ] 52 0.031250 4rBl2.2¢ HB T 2 gk T }ifsﬁlb’%éﬁﬁ - ¥ b AF %% 2 0.51

2HP 6] ((140.03125)/2) A A R4 F B H cnAE (W22 ¢ & kT s £ 1% Fllsmen
BB Bty 0 Bidk P 2 @ (number threshold) » 4@)2.2° &1 chd-3 & &R -
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SEOM

1,00 =

TEIECHI (%)

0,25

.00 5 1
4
IBHYIEEEE
B2.2~ 7 b i Bide BB I3 20 240 b 9rad 2 ehio TR S i ]
A e B LI BRI B Bk A BT G AFL
243 EhE P - H )5 %P #A $5(0ne-Way ANOVA) 4+ 3w ‘o fF erif Bidie P B8 B3 (70 R0 B % F R
2 e 2 [ i BRECP B E T LG BEALR (F (3, 108)= 2.3 , p= 0.077) » 2LSD¥ & % % & % Bt

IR £ g Bl P B P BER L g gt (p=0.01) v EEE A BIRE L IR 4 7 R B L
WA (4o@ 2.3 ) -

4.0 -

33 3.83

28 - 3.7 3 b4
3.7 -

36 357

3.5

3.4

3.3 . .

JERIALN-39) ESRN-41)  SERIN-25)  SEER(N-T)

5 H Bk

Bl 2.3~ 7%= 212k ~ dbrf ~ AR B d e i il P B B R

12



BRALY RFFEHRC BARERDIES I TR BRI LFERALEAX
FHAXFH LB AR P AL ARSI R G AR LA L RIER s T
Mi
E

PRz fI*EF e fEd R LENH (0.2 0.4~ 0.62 0.8 deg/s ) k| E £ 34 L7+ 1Al

xed-Model Repeated -Measure ANOVA » 12 % & % %] % between- subjects r1+ VR - ﬁ#ﬂ%“'ﬁﬁvx?

Gt B ﬁipéiFaEELreiw i 7 Pa&y‘}i[;‘l%ﬂﬁgfh*ngé’rm;\.ﬁ,? %;gtfu BRI - Fx A
%Emﬁ%ka + ¥ L3 (F (3, 106)= 3.718, p=0.014) » i&— % F* LSDE 5 ¥ zyﬁﬁﬁg
ii&J*W%%“fﬁ ® i if % (p=0.001) » % B A 454 % 7~ @%uﬁ#@ﬁ%ﬁ& e N
2 e FHFLE (F (3, 318)= 5.007, p= 0.002) - LSDF i 4 s W My X2 F 0 B B
BRAZP50.2deg/s (2 B4 HER AW 50.8-1+1.2 deg/S)E‘P‘TLiME 4O EEE L e PR B
ZB#ER LR 20.6deg/s (= By ME B A B 50.441-1.6deg/s) 58 ™ (p=0.041) £20.8deg/s (=
e#@&&»Jﬁo24»1smygﬁewmmomyﬁuﬁﬁJ@;;eéﬁ%e%iw;@we

ﬂ304dﬂﬂﬂ%*14iwnv*W%hb”bﬁi&cw%ﬁ& £ 30.8 deg/stF# ™ (p=0.033) ¢
HEG A REL (RS SR TFEIFFUBHC BHBER IR Z B2 PR L B RS
mzPJ%HiP"’“x?}i ARF i Rgld o ¥ RRABEAFE IR T ENEZRLBTFFIRFIRG 5
A¥AIMAEr (F (9, 318)= 0.741, p< 0.671) -

0.5 WmO.2deg/s BO04deg/s [CO06deg/s MO0.8deg/s

I
’~ -
|

0.6 - "

0.7

0.5

0.4

S H R

0.3

0.2

0.1

0.0 e
FERIAE(N=39)  HEFR(N=39) ERER(N=25) HER(N=7)
M3.1- F %z 2w X FE 27 i R LB FRT s B g 4 AR R

d 3 PHERADFR AFHRLFCFHES LA PGERY AR AT RER P RS H(R
FAP SR ) BABRIAAS L E TP RATFERLIEEFRT  ES Az iR D
PP HAOLRFEET LR AR MTRDAPGERZET R LAF FFEHRE B b
BAnp it - o SRR RS R REa- BRE LA R AR 2 FS L
£ P % 2 #~ 17 (Three-Way Repeated-Measure ANOVA; M - f# v R L B W2 = @ B 8
% @ fBwithin-subjects %]3 » 11w % % %] Z between-subjects F]5 ) kit fipzk ~ dhak ~ Lk
FIENFHR=Z P T APE%RY R P R ERR PRSI o B R g e B2 Bl mF
FR3BEFLE (F (3, 106)= 1.393, p=0.249) > e frMHpdE R LB HR 2L F ot mss L
tEF LB (F (3, 318)= 1.881, p=0.133) > e %% &rw B3 EHC 73 bid A HPEFOD FEF
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A 2 (F (2, 212)= 250.047, p<0.001) - LSDE (s~ 47hg Tt 48 (T2 rrd: 0.84)
ﬁ$ﬂ%ﬁ¢bﬂﬁ#¢ﬁ«@hLﬁﬂ 0.60) #it (p<0.001) - * i 4~ HI il £x e BRF & vt e
8 (Tion g 0.43) i (p<0.001) -

ﬂ,igﬁgﬁmfxﬁygmmﬁ’mﬂgz@%@7ﬁhmﬁg BAR X 5 i BiR iE R
ﬁﬁﬁﬁ?&ﬁti”ﬁtﬁ’ﬁﬁwﬁﬁﬁwmﬁaﬁﬁﬁiﬁﬁﬁmﬁntﬁ’mi@dxﬂthLr
FRERFT R o BF PRl S 4P £0.2deg/s50.71 » i b 2 1) 4p £0.8deg/s+0.92 ; ¢
WM S aF L0625 0 BRI S 4P £0.2deg/s10.51 o iF BT S T 4R £
0.8deg/s=0.39F FxF o LI %> AR BHEAITP Har fE AL B FBE - HERFM2 Falg¥
= FF 23 %% (F (6, 636)= 6.906, p<0.001) < p* 7 it cfff 3 3 X2 AR Kb PFUKZ B 7 F
FEE RO RSP AP AGERPOERAG IS FRFEHRE B D RS 7 33
%‘Bﬂ#w’*m ﬁ%#*ﬁﬁﬁwﬁ*o&ﬂﬁﬁ%ﬁﬁ$ﬁﬁﬁﬁﬁi&§%’33%%ﬁ
TAEF 4517058 2 €5 SR R L BARS o DS G T EAR S AR o

o =B e VI e I
Q0.8
% 0.6 - - - -
% e
ﬁ 0.4 * __‘
&
0.2
0.0
0.2 deg/s 0.4 deg/s 0.Gdeg/s 0.8deg/s
R
@ 2 F Sz 2 2VEBF (11007 ik A LB NBT o B A peEkd L fRE R D RS
i FES kﬁﬂ

AR

/Fﬂ”"'%\\_ '-Qﬂm-!»%"”ﬁ*lﬁ%;gi J"ﬁﬂ}il—hl’b%ﬂpaq\@ P
PWHERRONE R AL EHE - P RREHREL ADRPE O FHEFS - LA B
REHR (F5- 9% ) - I N3 IR TIEEL e & :
FOARHR AT EFROLIZEOLF ML BB ELEAATH
2o v Fs%- ez EL AAFR

w

R % R %= %=
3 i E53 3 i E53 3 o 53
(N=40) (N=18) (N=38) (N=17) (N=38) (N=18)
# #(y/0) 19.93+1.02 19.44+0.86 19.92+1.03 19.35+0.79 19.92+1.03 19.44+0.86
£ % (cm) 177.58+5.67 161.44+4.99 | 177.63+5.81 161.5945.10 ! 177.6315.81 161.44+4.99
< (kg) 81.18+10.39 61.83+8.57 81.55+10.53 62.06+8.78 81.55+10.53 61.83+8.57
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sh#s(y/0)  10.40+1.43  8.17+1.04 | 10.42¢1.39  8.18+1.07 | 10.42+1.39  8.17+1.04

L

F%- kA e B AFR 0.3+ 0.6 0.98 1.2 deg/s )il E %% - hiFHHBH e &
FREL2Z BTV A FD? > I EIL RPPFEHRCE BERA RO ESEFE &
BH e enif Hige 4 23 AF %1% R & AKX L4 £ RI% R B~ 17 (Mixed-Model Repeated-Measure
ANOVA> 12 % | %] % between-subjects ]+ > i w f:i¢ & f-5 )4 2 % P 5 within-subjects %]+ )
K RppIRE IR - O B B R T A e BRE L 2 7 (F (1, 53)=0.31, p=0.58) -
R Hp Bl %Eﬁiﬁ? (F (1, 53)=0.146, p=0.70)c i B 4 27X HF AR > e e fAd BT
W2 Bt MF LR (F(3,159)=728.769, p<0.001) - 4rB4.1 A+ » 55k 22 BrkiE £ 2 5:0.3 deg/s
FRMBE Nz BRI D G A v 300.6 deg/siE B B 4 I it (LSD Post-hoc: p<0.001);
#EFH 50.6deg/s > HIP A vt i R B 5 0.9 deg/sehk Mg i ((LSD Post-hoc: p<0.001);
#EGH 0.9 deg/s > H bR R B L R 5 1.2 deg/seh& Rk iz ( LSD Post-hoc:
p<0.001) - FHE™m 2 » §E REBH &> BHEABPRELI PRFEHE BRSPS (28
L)) BEE R GEBTE o F o $REAF SRS BuEE A TS 2 (F (3, 159)= 0.258, p=
0.86)~ wu| 82 % fp prip 515 2 ¥ (F (1, 53)=2.199, p=0.14)~ % I pE#p 223 & 75 2. ¥ (F (3, 159)=
0.136, p= 0.94) ~ 72 % mw] ~ % e & = 713 2 & (F (3, 159)= 0.716, p= 0.54) *i1} %

AEFLIRGIEY o

10 | — - K (R ER n=38)
0.9 . -
—— L HE (PEER n=38)
0.8
o = A== BlIEHHE (=R n=17)
s -
e FEFEHE (&R n=17)
= 06
-3
= 0.5
H 0.4
0.3
0.2
0.1
0.0
0.3 deg/s 0.6 deg/s 0.2 deg/s 1.2 deg/s
B REE

Bl4.1- Brke P E 2 0P % -7 > 2RI B FH I BRRERT b L E a4 AR

AR I A 2P B R R AR BRE L Ry 2 R
ZRECEFEFAFAL ZEDLE o FF £ 45 E PR 2 A 7 (Two-Way Repeated-Measure ANOVA »
% fe %] % between-subjectsF]5+ > 12 7% fe pEHP S within-subjects F15) 4 # k2 dhafag £ 2
e sk BRI B2 R 25 FRpkedsiz 7 (F (1, 53)= 0.322 , p= 0.57)& 2" 5udp &2t
FH2F (F (L, 53)=0.026 , p= 0.87)chif it RIF E L5 F AR » @ 2 ww& 7 p s 7
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Fz BTG 3 eFHEELR (F (@, 53)= 1.38 , p= 0.25) - (4@ 4.2 #77% ) -

0.9
¥ 08
_%n 0.74 U.}d
: T o
& 0.7
!
o
38
i) 0.6

0.5

all|&s HA EE S HH Sl EC-ul - 217
B (n=38) I (n=17)

R %=

Fo- A" E A BEp R (20 3~ 428 5 B EBEFM IRERFY > AEFHGRE S
FREL B LF IR E Y o I B GIR R E BT B0.6deg/shp RS E 0 &
TF e enif Hige 4 23 AF %" R & AKX L4 £ R % R #K~A 17 (Mixed-Model Repeated-Measure
ANOVA> 12 % | %] % between-subjects ]+ > 1w fE#ic P f5 4 2 % P S within-subjects %]+ )
Rt RpR eGP %R b RS RET AR dREE 2R (F (1, 56)= 1.623,
p=0.21) ~ 2 e 2 F (F (1, 56)= 0.053, p=0.82)chiffise # #M % HFLE »
e fEMP TR 2ZF I EFALE (F (3, 168)= 698.941, p< 0.001) -
4e®5.1 Bor o BIRERREI R FEHS BHSEP RS2 2 PR R RFEHRE BP R
Frend s (LSD Post-hoc: p<0.001); #pP B 2 Z ¥ GIP By V) 8 52 4 iR
& ( LSD Post-hoc: p<0.001); #& P HH 22 2 ¥ Gl HRP R V3P 8 57 9d iR
( LSD Post-hoc: p<0.001) - &4 7 - § FFEHOP R WE P E B o F > B kg +
PR B BP PO ES (¥ H) BFF BT o 5o SR HEAITESET Bu2ikp 7
+ 2. (F (3, 168)= 0.189, p= 0.90) ~ few|& 7 fprdp 713 22 F (F (1, 56)= 3.582, p= 0.064) -
7 ergep 13 2 (F (3, 168)=1.096, p=0.35) ~ 2 &% ~ 2 RS L Hcp = F)F 2 F (F
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THE PERFORMANCE OF MULTIPLE OBJECTS TRACKING OF BASEBALL ALTHLETESISBETTER
THAN PEERS IN DIFFERENT OBJECT MOVING SPEEDS
Sheng K Wu, Wei-Ying Chen, Hsin-Hwa Yang, Su-Yan Wu, Ching-Hsiu Chiang
National Taiwan University of Sport, 404 Taichung, Taiwan

Introduction: Attentively tracking multiple targets plays an important role for baseball athletes. Taking the
outfielder as an example to avoid missing a flying ball, the experienced outfielder has to attentively track the
ball, teammates and the base runner at the same time with the higher tracking accuracy. The present study was
to investigate whether the baseball athletes have better performances of simultaneously tracking multiple
objects than the peers.

Method: Thirty-nine elite collegiate baseball athletes (23.13+2.7 y/0) and 39 undergraduate students
(19.97+1.06 y/0) were recruited. The multiple object tracking (MOT) task (Pylyshyn & Storm, 1988) was
used to measure their ability of tracking multiple objects. In this task, participants were asked to
simultaneously track three of eight objects, which independently and randomly wander about the screen for
4-5 seconds. In the end of each trial, participants reported which three objects were targets and the proportion
of correct (%) was collected. If missing any target, the trial was marked as an error trial. Four different
object-moving speeds (0.3, 0.6, 0.9, 1.2 deg/s) were manipulated in the study, and each speed conditions have
20 trials. To investigate the tracking performances between the baseball athletes and peers, a mixed designed
repeated-measures ANOVA was conducted with speed as the within-subject independent variables and group
as the between-subject independent variables.

Result: The proportion of correct for baseball athletes was significantly higher than their peers, F (1,76)= 4.69,
p=0.033, and the main effect of speed was significant in proportion of correct, F (3,228)= 804.631, p<0.001.
However, the interaction between groups and speeds was not significantly difference, F (3,228)=0.036,
p=0.991.

Conclusion: The result revealed that baseball athletes have a better performance of tracking multiple objects
in most speed conditions than peers. This finding might provide the coach a useful information to improve the

performance of baseball athletes or to select the potential elite baseball athletes.

References:
Pylyshen Z, Storm R. (1988). Spatial Vision, 3(3), 179-197.
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Sheng K Wu, PhD. e-mail: skwu@ntupes.edu.tw
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