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Effects of baseball expertise and stimulus speeds on coincidence-anticipation
timing accuracy of batting
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[Purpose] The purpose of this study was to investigate effects of baseball expertise and stimulus

speeds on coincidence-anticipation timing accuracy of batting. [Methods] Participants were 21 baseball
batters, 7 of Korea Baseball Organization(KBO) League, 7 of Korea Baseball Organization Futures League,
and 7 of Korea University Baseball Federation(KUBF) League. All of the participants were asked to

swing the bat exactly at the time when the light arrived the target point of the runway. The Bassin

Anticipation Timer was used to present stimulus with stimulus speed of 10, 15, and 20mph. Participants

performed 10, 15, 20mph trials (3 kinds of speed per 5 times) and random trials (3 kinds of speed per

3 times randomly). The timing error of coincidence anticipation task was recorded and raw scores were

transformed to constant error(CE), absolute error(AE) and variable error(VE). For data analysis, two-way
ANOVA with repeated measures were used. And post-hoc test (Tukey HDS) were conducted. [Results]
Results indicated a significant interaction on expertise and stimulus speeds for CE, AE and VE. The

KBO League players group showed more accurate and consistent performance than the KBO Futures

League players group and the KUBF League players group in baseball batting timing. [Conclusion] This

findings revealed that coincidence-anticipation timing accuracy batting in baseball can be used as a

factor to distinguish the ability of the other.
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Atk wehA] b Al wWE As SEE
Za7t st offelA FEb dAE 39
110~160km/hE 27HH o =¥
Atk BAbe 9 S weh ok
v Aolt}. Park et al.(2000)<]
Efo]™ ¥k Ao S3H <o 23
wef ko] 34 SA9 wE 24
ke Aow yewt. =9 oF
20.13mph)¢] Zfell= <] we
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2 A7 g AE BA darobt 3] (Korea
Baseball Organization)®l 55%°] $l& KBOZ 14
T 78, AN T, 2ga dedigtol
(Korea University Baseball Federation)l 555 ]
ettt THo] sttt Hoizte] A4S

(Table 1)3} 2t}

Table 1. Participant Characteristics (Mean + SD)
Group Age  Height Weight Baseball
(n) (yrs) (cm) (kg)  Experience
(yrs)
KBO League 2457+ 18243+ 82.86+ 12.83+
players(7) 443 4.54 9.28 1.17
KBO Futures  24.57+ 179.86+ 80.57+ 12.17+
League players(7)  3.10 4.14 5.86 1.17
KUBF League  21.14+ 177.86+ 73.43x 11.00+
players(7) 2.19 422 11.98 0.89
MgET

B AT AR o SWHEAIZESA 7] (Modified
Bassin Anticipation Timer: Lafayette Instruments
Co.)& BYo] AYrts &2 (runway), 41 E“‘J
AlZbE A= B £ 24 B QAN ThE HofF
ZAEE " ggln ¥ XEhe 494 *ﬂ"i
(infrared sensor)® A3k

d SW-EAS5A 7] &R Zol= 86.32inches
(¢F 219.25cm) 2 A &°] Sbmm¢l Aol Fu 29 1
Mot Aol A= B9 48707} 1.76 inch(2F 4.47cm)
Ao R wjgse] itk Ax BYE 0~3%27HA] ARt
ZH-o] 7beotd, A5 2499 £E= Imph(miles
per hour)%-E 999mph7tA| Z4do] 7}&3it}h, &3
GFEE wj57] Sfel A 37H7F AHEE e, 2~
Pst= JAE Y814 Ze] 33.5 inch(¢F 85.09¢cm),

10_1_40

AEERL

2 Ag Al SIS 7] EF29] vpA
o 2 Y Ao A 7L A s YAl oFF bl
ER 29 5t goliE A7) Ao

FoAzts A Adid S0l e sto %‘fﬁoﬂ =
o17}7] Aol FE3 FHES s stlen, Aol
et Faet Ada A B3t} aela A=
Z ZoAzt 298 2w 25 23 (sweet spot)
AAAH o | Al ] Fole ARyt 28] gk

el 24sisls 0 A o7 09 35 40
257} ok EE

S 24 BAME A2 + 9=
biTh A0 Bed A B4 F47} 9Re
o

Q- Aok JHU

oA 5314 Bolg & o W 1
A 2292 93] MG FAdA Y (random) = A
SHATt. ol da B8] Ak 0.5~3% Aleldll A

492 AN

q.;(ﬂg,]_ 7k ./_::\:f':

2 dFdAM e ST A5 S5 214 ;e o
A9 Aol &
Hw AT Elelwe] HEd S dolhy] e
&4 9 A} (constant error: CE)E ARSI o™, 38
g dolEy] Y3l Al 22k (absolute error: AE)E
AREslATh el dH/AS Golry] A 7 A}
(varlable error: VE)& AHEStATE. @24 2aH(41)
T At ztol & W& 1t
04 el AR JHL%/E SAREA O AHESIATE. St
A9 g eate] A Az %k«] Hi& ke Al
A+ 2k kol *hﬂa & 9H(Kim, 2009). webA <
2F A719] A5 Dot 7] fellM e Al eakE A
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e FEIHF(3, 54)=56.132, p<.001), 18]z
d47 A5 &5 2o did FaAE ZH(F(6,
54)=3.219, p(.01)olX BAACE FJg zto]7}

SAEA | ARSI oA Al oA A7]¢] Aoz Jehon | 15mphe 20mphel A= &=l A

HEE Aot 7P AHA3) = w Aldol tigt 3 = KBOZ 244 A, Fx 28 ads o, tigtol+

Aol g QAo REHAE ALtet Aoz Ao o A Ad ¢og et 4L Aoz vyt
3 HRE xﬂ%;u}( Magill, 2004). 7bdexke] it (Fig. 1)

Fe ARG Alesian) W4 A5 S22 e PFeAs A

| §1gh WHES o] ARANEA A, sE A g 5

1) F23HCE) = Yz, - T)/n (21)  &IHF(2, 18)=19.406, p(.001]), A5 &= x7d|

&

6

2) AWSAHAE) = Y|z, —Tl/n (42)

3) 7PALA(VE) = /D (x; — M)*/n  (43)

Table 2. Mean and SD of constant error(ms)

o AE AL Stimulus Speeds
z; 0 A9 Group
T: 2% A5 l0nph  15rph  2nph  Random
M N e Bt KBO League M 960 14746 1431 10700
n:EAYF players D 3661 1925 230 1741

EAQHEMO EA T MO ol Qsla] & KBO Fumes M1 BT O TR O
SAIEA S SPSS 23.0 BAZRIRE o8t} & [ players
O o =]

=

SO 3172 2412 55.25 275

dA3) I AT & 24 (4) 5 SHHQ SR vHESA
A 186.71 2. 18524
o] YEAEM (two-way ANOVA with repeated KUBIF League Men 728 1671 2040 I8
measures) & AASHAT. o] o Fz g EI} e} PER SO IH  WW AT
&A% FEAge q TAA Hol A Slal 2
. - 300
YEAEA (one-way ANOVA) S AA3lon A%
AH 22 Tukey HSDE AAlSIAT. e SA14 79 250
FE2& p(.052 AH sk
200
SRR =
100
HE) Efolzo| ey .
SIALO % 0
Z O—'—XI' ms 10mph 15mph 20mph Random
(Table 2>—t— el B2 2EAAE Yo

-e KBO League Players Group
phgl X]—Ef -4+ KBO Futures League Players Group
——KUBF League Players Group

54 0 27} 2he Fig. 1. Constant error(ms) across stimulus speed and
. L
expertise.
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Uelt AR S A A3 s8¢l KBOE
a4 Ja FAzE28F JY, KBO A {
o} tf ok g Hetk Tkl g ko] 7} e
A RE A 22 g Jo digtobd g ek 1t
© fFoe Aolzk vEhA it 123 A =
Z794 10mph® 15mph, 10mph®t 20mph,
10mph®t #HGAE,  15mphet 20mph, 22
20mphe} AGAIY 7hol = frel @ Abo] 7} Vrebytt), &t
A% 15mph¢t HGA S ol frof et 2ko] 7} Yehd
2 Sk

w3 45 v
)

[~

N

YA ko (F(2,18)=3.024, py.05]), 15mph
(F(2,18)=3.902, p<.05), 20mph(F(2,18)=7.432,
p<.01), 28] 4 Al (F(2,18)=13.809, p<.01)
A= Fo3t ato|7h vESTH AMFAA s AAle 2
7} 15mph$ 20mphe &A= KBO#2AF
o} tfglobt A Fek 7ol 23k 2jo] 7} YERA| T
KBOZ| 2 Aets} Az ads A, 422
M ) gigol e ek o= {2 g Ako 7t
UehtA ekt a8 a A gl A= KBOZ A
T AT FAz e JY, KBO A e
tetop g ok 7ol o] g 2ko] 7F YElgT, 814
gk A 2~ e Ao gigtol e H ek 2ol =
ofgt Apolzb VA T AS & 2 A
KBOg| M HH(F(3,54)=27.493, p{.001], +F
Az a4 FJEF(3,54)=9.586, p{.001), 2&
1 jstol e AT(F(3,54) =31.022, p{.001)¢
A frelg atolzt UEhTh ARSAR S A 2t
KBO# 244 Fdtol A+ 10mphet 15mph, 10mph
¢} 20mph, 10mph¢} HFAIS, 15mphet AHA|Y,
7213 20mpht WHAIFY Tt A= 2 Aol 7}
et AT 15mph$t 20mph?tells f+elgt Ao
7bovEA @sitt FAzE MR HdelAe
10mph¢t 20mph, 10mphet HGA|EY Tl &= -2 8t
ako]7F vEbtt}, A% 10mph9t 15mph, 15mphs}
20mph, 15mph¢ #HAIS, 18]31 20mphot HHA|
& Frell= gk Abol7F VERA] ettt thgtol+Ad

F Add A= 10mph® 15mph, 10mph® 20mph,
10mph¢t #GAAE 15mph®t 20mph, L2z
20mph&t HEA|EY 7ol = F-of g Zo] 7} e, )
A1%F 15mphet WG Tl F<] gt AFo] 7} el

A sxsret.

HOHAt

(Table 3)< A oxte] Hia FFAAE Jdz)
A= S5 249wt Yepd Zeolth 10mphe] A=
E59l B Al A= KBOY 244 A, tigtob
F A, FARYIAF I wo 2 A et &
< Aoz Yeigon, 15mphet 20mphe] A= &%
dAe KBOB| 2 Ae, FA 2|2 A, tig
of A Atk o2 A oA} 7 Ao Yehgt
(Fig. 2).

o rx J

¢

Table 3. Mean and SD of absolute error(ms)

Stimulus Speeds
10mph  15mph 20mph Random
KBO League Mean 60.06 14746 17431 117.60

Group

players SD 3662 1925 2309 1058

KBO Futures Mean 9900 16257 22331 190.13

League players  gp 2636 2425 5453 4185

KUBF League Mean 7437 18671 26240 18549

players SD 3220 3536 4395 3351

KR =

3k FE3(F(3, 54)=63.555, p<¢.001), 28 &
A% A= £ 2P g dae Z279(F6,
54)=2.481, p{.05)A EAACZ o3 zo]7}
vebgth AR S Aae Aa 34 CM KBOE
JA4 A FA2YaH4 Jd, KBOg S
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Fig. 2. Absolute error(ms) across stimulus speed and
expertise.

T3} i tobd e ek tell ol @ Abol7h bt
AR FFA 22 Mg Hdd digtol g i 7t
= ol gk Aol7t el sttt 183 A £= *
A4 10mph®t 15mph, 10mph$ 20mph, 10mph
oF AEAIF, 15mph® 20mph, 28]2 20mph$ @
WA el fe @ )/} e, S 15mph
St AFAY el Felg Aol 7} bR ekghet
w3 Ao a8 q]zsl TFAAQ apo] AR AHRE
Sobiy] sistel AQRAEYS ATk 1 A3,
GAAAA 10mphe] FEANE Fe@ 2ol7k vt
A ko (2,18) =2.652, pr.05), 15mph
(F(2,18)=3.727, p{.05], 20mph(F(2,18) =7.523,
p(.01), 283 4 A (F(2,18)=11.593, p<.01]
A Folgk ztol7t ettt AR A 2
7} 15mph¢t 20mph] =M E KBO® 244 He
3 thgtob A He Zholl frel gk 2pol 7k UebdAlE K
BOZ| 244 bt A 22 2 ﬂ% A 28] 24
T Ay gigtolralg Hetk 2ol e folg 2lo| 7}t e}
WA skt 1eja *%Alsgoﬂﬁb KBOH: 14 4
93} FAxE 24 Jd, KBOE 244 J9d) g}
oA g Hk 3t Tr9h5} Aol 7F Wbt} kAl 57

Az 25 Jadt gigtobde o ole o
Apol7h YA &sket. A5 &= 2714 KBO= 2
M HTHF(3,54) =28.544, p¢.001), FA2g A
% FBHF(3,54) =12.953, p(.001), 1230 thefob
T HH(F(3,54)=31.441, p<{.001)A I8k 2}
7F vebgth AR S AAIR 23 KBOZ| Al
A= 10mph$}t 15mph, 10mphet 20mph, 10
mphot HGAE, 18] 20mphet AGAEY MM &
o] gk ato] 7} Vet ﬂx] %k 15mph ¢ 20mph, 15
mph¥ AGAE 7hol= Golgh zpol7h VeEREA] 9%t
o FA 2 aMSs %‘J‘?}Oﬂ/ﬂ—: 10mph¢} 15mph, 10
mph¢} ZOmph 10mph&}t A A 8, 18] 15mphet
20mphztell = 9@ 2o]7} Yepsitt, kA% 15mph
o AGAY, 20mph9]r NG 7holl &= o3l Aol 7}
VeRA sttt digtobM 4 Jtell A= 10mphet 1
5mph, 10mph® 20mph, 10mpht AGAE, 15mp
h¢} 20mph, 12|32 20mphsl HEAIY Thell = frof g
zpo] 7} Vbt AT 15mph$t HEAIE It
ok Apo] 7} VFERAA] Sk

N O oy

HHE! EtOj2o| UM

PHoAbE £ 7 BAe ARAQ 2712 97 3
o] Ae5E Adusd FPRGE AL v,
= pose] 977 REEAE 49T A

5 &% 2709 B ekl Jolth, 10mphe] Sl

A& KBOZ 144 A9, tigolpas A%, F4249)
244 A% 202 Mol e Aew YEte

], 15mph® 20mphd &£Z A= KBOZ 244 F
o FA2aNF J, detel e A £ 2 Tt
QA7 A& Ao vepytth a3 74 Al g ol A
FA2g 24 J, KBOB| 2 A, tigtob+
T A £o2 Jpeat AL AR Jeyt
(Fig. 3).
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Table 4. Mean and SD of variable error(ms)

Stimulus  Speeds

Group
10mph  15mph  20mph Random
KBO Leage Mem 1843 1513 2155 7825
players SO 1198 1200 1861 560
KBO Fumres Mem 2410 2046 2406 7776

League players on 558 836 1077 1471

KUBF League Men 2261 2915 5919  96.80

players SD 491 1318 2822 2431

gk Fa3H(F(3, 54)=83.197, p{.001), 282 &
AT A5 &2 2 dig daad aRF(6,
54)=2.347, p{.05)dA EAHCRZ F2ogt Aolr}
Uebsth, AR S AAIg A3 KBOR 24 At
I digtol g e, A2 2 ) ok
A Ak ol o8 bl 7k YErsT. kA% KBO
22X Joy A2 e I o= ol g At
ol7F YeRAl &gttt agla AE &E 27eA
10mph¢t 20mph, 10mph$} WHAIZ, 15mphs}
20mph, 15mphet AGA 8, 28] 15mphe} AGA
g Ftoll= Folg 2ko]7b YEbETE SkAIRF 10mph <}
15mph?tel= g 2to] 7} VepA] &3ttt

Tk Aagol gk FAAQ Aol AA ] ATE
Soliy] fJato] dYFAHEAE AT, 1 A
S A 20mphe] EEel| AR frof gt 2ho] 7} Vel
2(F(2,18)=7.390, p<.01], 10mph(F(2,18)=.912,
p).05), 15mph (F(2,18)=2.714, p>.05), FX Al
(F(2,18)=2.950, p)05)dA= gt o]z} YEt
WA 2ottt AR & A 23 20mphe] SE0
A KBOZ 244 F et} tigtobad4 Jak, FA4 28
2 Ja digtobdg e 7ol frolgk Aol 7t
Uehdth, stAlwt KBOz| 24 Aeks} Fa) 222
A e fofgk Aol7p e &t A=
% 2794 KBOZ 24 He(F(3,54) =38.015,
p<.001), FA 225 J(F(3,54)=48.876,

dy

100

20

80
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40
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ms 10 mph Random

15 mph

20 mph

-8 KBO League Players Group
-4 KBO Futures League Players Group
-=-KUBF League Players Group

Fig. 3. Variable error(ms) across stimulus speed and
expertise.

p<.001), Z22]x thgtobd 4 H(F(3,54) =20.288,
p(.001Jel|A] frolgh Aol 7} ettt A2 A
g A3 KBOZ 244 e A2 a4 3wl
A1 10mphot HEAE, 15mphet APAIY, 18]
20mph¢t HGAGP A& Feldt Aol7b Vepyith
3212 10mph® 15mph, 10mph® 20mph, 21831
15mphe} 20mph?tel|= 28 zto] 7} UehtA] 2k
o digelrds HddA e 10mph$t 20mph,
10mphs} AFEAIE, 15mphet 20mph, 15mphet &
A3, a8l 20mphst AFAE o= 23t 2o
7} et} A% 10mphet 15mphztel e fof 3t
Zpol7F VAl Sk



Effects of baseball expertise and stimulus speeds on CAT accuracy of batting 83

F7H A 2 A 9 5 vkl et el
2 &g 2 A%l R F e ArEL &
Egto]a 29 Solew Folgte Aol At %e
T 2R Ue ¢ glon, A FeE AEgeA
E gto s QA Hof 2Eo] HY Bl 1F2 AT
& A Eoh Fe ol2d BAE Adiehe Aol
7 EE Aol ShAw Bake] Wiy Efoe £t
HR o] Sio] wet Febd 4 9l wheb 2 Ay
AR E 22 Fd whe S8 AS S Y B
ol& AT E HAE TAHAM WL, P4, 27

W T YA S doliy] A g eatet Ao et
o) A3}, £dAd] dat Fa3} A 5 24 3
FaY g AR AT £5 244 dig e
& o)A Folgt zbolzt YT mEtA] ST
A5 HE 221E gy go|We| Wadnt el o
F& = 7 U sagtn & £ Ao A5 £E 10

15, 20mph, 281 FAA e Hek 7ke) 2jo] S &
ol A3t 10mphd £EoAE Aot 7+ fola

7F UehgA ekt AR 15mph$t 20mphe] &=
A He 7 fFog atolrt e on, A S
53 KBOg| 244 Heka} vistoppd 4 Adk 71 f2
gk Aol 7b vehgtt, 1 A3 whE 2594 KBO# 1
A ko] tigtel g R FA A o SEolH
ol 9 A&sitta & 4 ek, a28a FAAIA
T KBOZ 244 Aetd A28 245 e, KBOY
a4 A} digel Ay A 2k Apolzh yElkk:
o}, o] A% KBOZ 24 Hebo] A4 e 2 et
I} gtoba e JoET TR AN SEA
A o SEol FEo] H Hgsittn & F 9}
wq 2= &= 10, 15, 282 20mphol A2l A3
A3 B3 KBOYAF7E tgtobtasre e
&x9 Fo g & gt B 4 9oy, FAAF
o] 435 53 F57} ek Eto|y& wioly] S8 |
A g o] Fo KBOE| 247} FA 28
Aot tigtold i o & gigdtta & 5
Ao A 27 &5 27 7t Aol Lol A3 BE
JaellM A5 &5 2209 9 gk Apo| 7} vepyth, &

3 ARTHA A U HEE 93 Aol 7t YT, o]&
Park et al.(2000)¢] -9} Zo] b 229 18
St A5 57 FAA o SEeld Ao ke v
Ada & 4 Aok wA ko] FH U7 A= of
3 theFet 2704 A4E Faot gl
A A5 S5 2710 g of HjE Efo]n] <]
AHA S Yoluy] 918 7MH At A3 &l o
3 AT &= 244 g FE37, a8 9
Ao A5 &= 20 Ug FaAg g A fold
Zpol7F ettt mehA ST A5 &= 2710 I
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