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Purpose: (a) to analyze and compare eye-hand
coordination and visual perceptual information
processing in elite athletes and to examine the
relationships between eye-hand coordination and
visual perceptual information processing of

athletes; and (b) to longitudinally monitor the
changes of eye-hand coordination and visual
perceptual information processing of athletes in four
kinds of sports. Methods: We recruited 16 elite table



Y

tennis players, 42 baseball players, 22 Taekwondo
athletes and 22 archers. The finger-nose-finger test
was used to measure the eye-hand coordination of
athletes and the STIM2 instrument was used to measure
the ability of visual perception of each athlete.
Data collection included basic information, eye-hand
coordination and several kinds of reaction time and
movement time measured in the test of each athlete’ s
ability of visual perception in covert orienting of
visuospatial attention (COVAT) and Go/No-go tests in
training and competition periods. Data were analyzed
by two-way ANOVA to examine the differences among
four sports and different periods when upper and
lower extremities and the dominant side and non-
dominant side were tested. Results: A lot of
significant differences in reaction times between
training and competition periods were found in
different sports. Baseball players were faster than
Taekwondo athletes and archers in visuospatial
abilities of lower extremities. However, baseball
players had higher error rates in competition periods
than other three sports. No significant difference in
eye-hand coordination between training and
competition periods was found for four sports.
Baseball and table tennis players were better than
Taekwondo athletes in eye-hand coordination.
Conclusion: Through the examination in this project,
we identified that athletes in different sports may
appear specific characteristics in visuospatial
abilities, reaction times, and eye-hand coordination
due to the long-term sport specific training. We have
also established standard testing procedures and data
in several sports in order to select elite athlete
talents, in terms of visual perceptual information
processing and eye-hand coordination. After
collecting the complete data in different periods, it
may be useful to develop the training protocol for
athletes’ visual perception and eye-hand
coordination.

racket sport, combat sport, eye-hand coordination,
visual perceptual information processing,



visuospatial ability, covert orienting of
visuospatial attention (COVAT), choice reaction time
(CRT)
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Abstract

Background and Purpose: Limited studies have examined reaction time
and movement time of athletes in different sports. No any study has
investigated the relationship between eye-hand coordination and visual
perceptual information processing of athletes. Thus, the purposes of this
project were (@) to analyze and compare eye-hand coordination and visual
perceptual information processing in elite athletes and to examine the
rel ationships between eye-hand coordination and visual perceptua information
processing of athletes; and (b) to longitudinally monitor the changes of eye-
hand coordination and visual perceptua information processing of athletes in
four kinds of sports. Methods. We recruited 16 €elite table tennis players, 42
baseball players, 22 Taekwondo athletes and 22 archers. The finger-nose-



finger test was used to measure the eye-hand coordination of athletes and the
STIM? instrument was used to measure the ability of visual perception of each
athlete. Data collection included basic information, eye-hand coordination and
several kinds of reaction time and movement time measured in the test of each
athlete’s ability of visual perception in covert orienting of visuospatial
attention (COVAT) and Go/No-go tests in training and competition periods.
Data were anayzed by two-way ANOVA to examine the differences among
four sports and different periods when upper and lower extremities and the
dominant side and non-dominant side were tested. Results: A lot of significant
differences in reaction times between training and competition periods were
found in different sports. Baseball players were faster than Taekwondo athletes
and archers in visuospatial abilities of lower extremities. However, baseball
players had higher error rates in competition periods than other three sports.
No significant difference in eye-hand coordination between training and
competition periods was found for four sports. Baseball and table tennis
players were better than Taekwondo athletes in eye-hand coordination.
Conclusion: Through the examination in this project, we identified that
athletes in different sports may appear specific characteristics in visuospatial
abilities, reaction times, and eye-hand coordination due to the long-term sport
specific training. We have aso established standard testing procedures and
data in severa sportsin order to select elite athlete talents, in terms of visual
perceptual information processing and eye-hand coordination. Indeed, after
collecting the complete data in different periods, it may be useful to develop
the training protocol for athletes’ visual perception and eye-hand coordination
in several sports.

Keywords: racket sport, combat sport, eye-hand coordination, visual
perceptual information processing, visuospatial ability, covert orienting of
visuospatial attention (COVAT), choice reaction time (CRT)
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(N=16) | (N=44) | (N=22) | (N=22) | (N=104) | (N=16) | (N=44) | (N=22) | (N=22) | (N=104)
GORT(ms) M 284.57 | 273.21° | 289.86° | 282.21° | 280.38 | 278.23 | 269.83° | 294.12° | 293.52" | 281.27
SD 24.09 17.77 26.51 20.86 22.20 15.30 15.79 20.92 25.57 22.03
GOt 8= #ic M 0.06 0.23 0.09 0.09 0.14 0.06 0.20 0.14 0.18 0.16
SD 0.25 0.64 0.29 0.29 0.47 0.25 0.46 0.47 0.66 0.49
NoGO4% &=t #ic M 1.06 1.30 0.86 0.95° 1.10 0.88 1.59 1 0.27° 1.08
SD 1.24 1.46 1.42 1.13 1.35 0.96 2.12 1.51 0.55 1.67
AR M 1.13 1.52 0.95 1.05° 1.24 0.94 1.80 0.86 0.45° 1.18
SD 1.31 1.86 1.46 1.25 1.59 1.06 2.11 1.36 0.80 1.68
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(N=16) | (N=44) | (N=22) | (N=22) | (N=104) | (N=16) | (N=44) | (N=22) | (N=22) | (N=104)
4 M 246.47 | 246.98° | 250.98 | 250.81 | 250.46° | 243.66 | 240.52° | 252.22 | 248.64 | 245.19°

SD 2461 22.17 2473 18.79 22.74 21.93 22.18 25.80 22.69 23.21

7 M 253.78" 255.74 271.09 258.71 259.31 265.77° 257.71 264.49 263.42 261.59

2 SD 27.64 27.74 34.60 17.53 27.91 20.47 24.82 24.07 23.04 23.59
w2 | P M 306.89 | 304.88" | 329.97 | 315.54 | 312.75° | 294.77 | 292.22° | 319.17 303 300.59°
SD 51.54 38.53 43.80 39.06 42.49 4403 38.26 60.24 44 .57 46.35

IRT M 7.31° 8.76" 11.11 7.91 8.85° 22.12° 17.20° 12.27 14.79 16.40°

SD 21.66 18.06 24.39 19.82 20.19 18.06 20.75 16.42 18.95 19.11
3 M 250.36 250.03 268.50° 257.38 255.54° 246.44 24470 253.45° 248.45 247.61°

SD 24.89 29.19 23.99 17.31 26.04 23.86 23.64 2424 21.19 23.21

E M 266.57 260.18 272.97 269.98 265.94 272.88 264.7 270.18 272.66 268.82

fg SD 24.69 2495 28.36 19.47 2486 24.79 23.91 26.28 25.10 24.71
s | M 319.14 | 314.67° | 340.14 | 325.17 | 322.97° | 316.41 | 300.89" | 322.54 | 308.84 | 309.54°
SD 45.59 | 40.98 | 42.36 38.92 42.12 56.00 | 41.28 | 45.49 | 41.31 | 44.87

IRT M 16.22 11.25° 4.48 12.61° 10.87° 26.44 20.05° 16.73 24.20° 21.21°

SD 18.69 22.10 21.51 16.24 20.41 24.82 17.25 16.78 22.29 19.59

X M 1.56 1.27 1.36 2.91 1.29 1.38 2.43 2.00 2.55 1.89
SD 3.44 2.00 1.59 3.19 2.06 1.59 4.41 2.88 2.72 3.30

Ay AW F U A F LR (p<.05); b

PR 0 g B EF LR (p<.01); ¢

My e Ay g k¥ £ R (p<-001)
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(N=16) | (N=44) | (N=22) | (N=22) | (N=104) | (N=16) | (N=44) | (N=22) | (N=22) | (N=104)
*ﬁ 2 M 323.62 320.21° 337.28 322.50 324.83 322.63 297.26" 334.55 321.21 314.11
sD 52.00 | 46.72 | 56.57 | 37.68 | 47.86 | 45.74 | 38.28 | 44.54 | 40.86 | 43.52
# M 360.42° 358.16 377.39 356.65 362.26 389.70° 347.41 374.68 360.40 364.34
e sD 47.98 | 61.63 | 63.60 | 46.05 | 56.93 | 53.12 | 41.34 | 39.85 | 44.80 | 45.91
v | D T 385.39 | 389.55 | 410.39 | 400.16 | 395.56 | 383.60 | 361.29" | 403.98 | 410.12° | 384.08'
SD 73.32 63.72 64.51 48.44 62.35 64 .86 42.65 55.89 63.89 57.38
IRT T 36.80° | 37.95 | 40.11 | 34.15 | 37.48 | 67.08° | 50.15 | 40.14 | 48.20 | 50.22°
sD 33.80 | 33.40 | 43.23 | 32.19 | 35.06 | 47.43 | 41.30 | 39.53 | 32.98 | 40.58
4; 2 M 308.96 310.52° 321.88 311.89 312.97 302.75 286.31° 313.63 312.85 300.23
) 45.61 | 46.51 | 39.73 | 43.55 | 44.01 | 40.22 | 39.43 | 34.63 | 44.06 | 41.00
Py T 366.73 | 357.67° | 369.81 | 871.12 | 364.48 | 376.07 | 340.18 | 374.61 | 379.84° | 361.38'
'fﬁ 3 SD 46.57 46.08 40.61 53.49 46.46 42 .66 47.93 40.29 48.65 48.72
w | 7 T 378.55 | 375.34 | 394.60 | 397.36 | 384.57 | 364.18 | 353.58" | 396.11 | 393.10° | 372.59°
sD 66.26 | 52.56 | 47.28 | 64.53 | 56.53 | 41.09 | 49.63 | 54.76 | 59.91 | 54.70
IRT M 57.77° 47.15 47.93 59.23 51.50° 73.31° 53.87 60.98 66.99 61.14°
sD 25.80 | 38.51 | 36.79 | 32.80 | 35.24 | 24.12 | 34.52 | 28.74 | 30.42 | 31.50
oy T 3.63 4.34 3.00 2.01 3.64 1.88° | 6.61" | 2.28° 2.55' 4.10
SD 5.62 4.45 3.63 3.19 4.25 2.55 6.89 2.52 2.72 5.32

am PRI FI G EFLE(P<.05); bamipe F g BEF AR (p<.01); cR Bk EREE T ¥ L R (p<.05)
di ek sds 7 B F £ B (p<.05); es pp e Lok g ¥ £ £ (p<.05)
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pg o 2 M 67.97° 50.40 72.67 70.88 62.14° 89.85 62.86 74.68 86.97 74.61°

SD 30.67 41.33 39.87 39.31 39.92 32.14 33.83 45.20 44.69 39.74

o+ M 59.10 52.84 66.06 75.59 61.41° 75.97 59.97 76.16 76.61 69.37"

IRT SD 17.28 36.77 31.48 29.98 32.76 37.15 33.34 35.80 36.38 35.52
ZLIR e M 85.87" 56.53' 75.46 92.47 72.65 118.26™ | 70.08' 76.12 78.52 80.55

SD 50.78 50.45 46.72 61.40 53.62 41.97 47.53 51.17 46.98 49.56

§ o+ e M 88.18 55.63 63.05 70.68 65.39° 93.45 66.20 80.64 93.66 79.26°

SD 32.98 49.08 34.99 42.55 43.72 30.95 47.99 40.27 48.81 45.46

45 5 M 10.69 16.36 15.00 14.36 14.78 9.88 20.93 13.59 11.59 15.70

SD 7.12 9.06 10.93 8.85 9.26 5.89 25.35 14.71 5.41 18.57

LA S M 465.72 | 477.78 | 538.02 | 527.38 | 499.16 | 470.07 | 456.17 | 539.66 | 498.27 | 484.88
SD 93.94 95.07 68.94 89.62 92.34 84.90 66.40 66.75 21.34 83.11

LR pRA R £ M 488.90 | 512.77 | 559.15 540 524.67 | 478.86 | 486.22 | 559.30 | 529.14 | 509.62
SD 80.15 84.48 55.35 96.16 83.59 69.54 79.70 72.31 105.37 87.61

T

d5 B AR fE 7 BF L L2 (p<.05); ex B EREFE T HF LB (p<.0); fitesi &£ 3 ¥ 4 £ (p<.001)

v

g

1;

EUS 1T

Bk std 4 B E L B (p<.05); hi sk sts 1 ¥ £ B (p<.01)
BHEL FFE LR (p<.05); JBue iy ¥ LE(p<.01)

Lras et FH G EF AR (p<.05); b Lt I G A F LR (p<.01); cn S gt G AT F £ 3 (p<.001)
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