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The effective visual field in sports was estimated by means of an investigation of the relationship
between the limitation of visual field and the trap-and-pass time (pass out time) of five male university
soccer players (T-group) and five male students (Control). The visual field was limited by a shielded
swimming goggle with the slit (0.5mm in length from top to bottom and 1Imm~5mm in width). The means
of static visual field (visual angle) with the limitation of visual field were 72.26°~44.89° in T-group and
59.66°~34.56° in the Control group. The subject trapped the ball with his left leg and rotated in an
anticlockwise direction and passed out with his right leg to the selected target player among six receivers,
whether his visual field was limited or free. The means of pass out time were delayed with the visual
limitation in both groups. The pass out time (Y sec) correlated inversely to the visual angle (X°) in all
subjects in both the T-group and Control group (n=40, r=—0.555, p<0.001, Y=2.404—0.0133X). The
effective free visual field was estimated at 106.3° for the T-group and 83.0° for the Control group, with
substitution of the means of average pass out time for Y of the regression equation.

Key words : effective visual field, reaction time
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Tagle 1. The characteristics of subjects

visual acuity
(left) (right)

age career

(year) (year) ball lifting

group  subject

traind 1 22 11 379 1.2 1.0
2 19 10 117 1.5 1.5
3 22 11 226 0.2 0.3
4 21 10 370 1.2 1.2
5 22 7 71 0.4 0.4
mean  21.2 9.8 232.6% 0.90 0.88
SD 1.17 1.47 126.36 0.51 0.46
control 1 21 0 42 1.0 1.0
2 23 0 2 0.6 0.6
3 22 0 20 1.5 1.5
4 22 0 7 0.3 0.3
5 23 0 12 2.0 2.0
mean 222 0 16.6 1.08 1.08
SD 0.75 14.02 0.61 0.61

* @ significant with control (p<0.05)
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Tagle 2. The mean and standard deviation of visual field.

Visual limit A B C D
(mm) 11 9 7 5
Trained 72.26 62.73 52.60 44.89
8.53 8.62 7.94 7.30
Control 59.66 51.73 42.20 34.56

4.56 3.78 2.17 1.88
significance p<0.05 p<005 p<0l p<O.l

unit : degree

receivers

10m

@ Passer

Fig. 1 Experimental setting
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Table 3. The mean and standard deviation of pass out time in T-group

free A B C D analysis of variance

T-1 1.064  1.396 1.560* 1.564 1.804 p<0.05
0.298  0.274 0.133 0.144 0.489

T-2 0.944  1.356* 1.384* 1.596* 1.656** p<0.001
0.197  0.198 0.151 0.161 0.156

T-3 0.928  1.424* 1.576* 1.448* 1.632** p<<0.005
0.160  0.228 0.249 0.142 0.177

T-4 1.028  1.412 1.624* 1.872% 1.924** p<0.001
0.294  0.105 0.180 0.396 0.253

T-5 0968  1.476* 1.700**  1.744** 1.888** p <0.005
0.163  0.200 0.162 0.286 0.443

T-6 1.008  1.652** 1.780** 1.956** 2,112** p<0.001

0.147  0.298 0.256 0.333 0.223
anal. var. n.s p<0.05 p<005 p<0.05 n.s

T1-6 0.990  1.452* 1.602%*  1.796**  1.836** p<0.001
0.181  0.197 0.128 0.158 0.206

n=5. * (p<0.05) and ** (p<0.001) indicate for significant level between free. unit: second
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Table 4. The mean and standard deviation of pass out time in Control group

free A B C D analysis of variance

T-1 1.136 1.372 1.552* 1.780 1.840* p<0.01
0.131 0274 0226 0.580  0.376

T2 1.276 1.484 1.480 1.564 1.868** p <0.005
0.328 0.291 0.336 0.277 0.245

T-3 1.252 1.636 1.584 1.588** 1.760 n.s.
0.185 0.344 0316 0.292 0.304

T-4 1.224 1.660 1.652%*  1.940** 2.208** p<0.001
0.230 0.403 0.309 0.227 0.576

T-5 1.508 1.628 2.008*  1.900*  2.028* p<0.005
0.441 0.433 0.547 0.428 0.326

T-6 1.388 1.692 1.860 1.908*  2.296%* p<0.005

0.212 0.295 0.487 0.361 0.494
anal. var n.s p<0.05 p<0.1 p<005 p<0.001

“T1-6 1300 1.576*  1.684** 1.780*  2.000** p<0.001
0217 0319 0300 0334 0376

n=5. * (p<0.05) and ** (p<0.001) indicate for significant level between free. unit: second
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Fig.2 The means of pass out time in T-group and Control group
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Table 5. The relationship between the visual field (X) and the pass out time (Y) in T-group and
Control group

target  correlation regression line free
coefficient T-group Control
pass out  estimated pass-out estimated
time (sec) visual field time (sec) visual field
1 —0.466**  Y=2.337-0.0139X 1.064 91.84° 1.136 86.65°
2 —=0.517**  Y=2.141-0.0113X 0.944 106.31° 1.276 76.82°
3 —0.263 Y =1.884-0.0058X 0.928 165.97° 1.252 109.72°
4 —0.558**  Y=2.712-0.0176X 1.028 95.63° 1.224 84.50°
5 —0.455** Y =2.563-0.0146X 0.968 109.40° 1.508 72.36°
6 —0.511**  Y=2.756-0.0162X 1.008 108.24° 1.388 84.71°
Mean 0.990 112.898° 1.297 85.793°
1-6 —0.555**  Y=2.404-0.0133X 0.990 106.316° 1.300 83.008°

n=40. **: p<0.0l
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Fig. 3 Relationship between the visual angle and pass out time
The solid circles indicate for T-group and open circles for Control. :
The rectangles indicate the ranges of estimated visual angle with
substitution of means and standard deviation of average pass out
time in free for regression equation.
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