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An analysis of visual search patterns adopted in the task of  
volleyball players estimating served ball landing points 
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Abstract: By comparing differences in volleyball players of different sports ratings identifying served ball movement in-
formation pattern structures, the author probed into served ball landing point visual search patterns adopted by players, so 
as to provide behavioral and physiological evidence for high performance volleyball players to recognize and process ad-
vantageous characteristics. Basing the research objects on 41 volleyball players of different sports ratings, the author used a 
mixed design experiment, let the testees watch players serving movement videos, and respectively recorded the testees’ 
behavior index and eye movement data under the conditions of watching normal serving movement structure, changing 
movement time structure and changing movement space structure. Results: When the players estimated served ball landing 
points, with the increase of sports rating, the players tended to adopt a speed strategy; a visual search conducted by the 
players on served ball movement information was a process based on identifying movement information pattern structure 
characteristics, under the condition of changing the time characteristics of served ball movement information pattern struc-
ture, the players adopted a visual search pattern with fewer fixation counts, a shorter fixation time, a smaller saccade am-
plitude, and a simple, regular and line-like fixation track; under the condition of changing the space characteristics of 
served ball movement information pattern structure, the players adopted a visual search pattern with more fixation counts, 
a longer fixation time, a bigger saccade amplitude, and a complicated, regular and ring-like fixation track. The results indi-
cated that there were differences between visual search patterns adopted in the 3 different ways of processing movement 
information pattern structure characteristics. 
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x
    1  2   

 90.13±7.41 83.92±6.34 75.12±5.76 37.74±3.41 
 92.83±8.06 87.41±6.28 78.14±5.37 37.48±3.94  

 95.21±7.94 90.32±7.91 81.31±5.98 38.01±3.86 
 72.46±6.42 64.46±5.23 59.74±4.92 36.23±3.51 
 76.92±6.54 68.18±5.63 62.37±4.97 37.83±3.15  

 80.13±7.03 71.32±5.84 65.18±5.01 38.29±3.24 
 79.36±7.24 70.15±6.78 63.31±4.52 35.84±3.74 
 82.19±6.98 74.24±6.17 65.17±3.98 36.14±3.28 

/% 

 
 85.14±7.38 78.95±5.91 69.37±4.28 36.97±3.83 

 3 811±469.41 4 276±503.71 4 764±439.14 7 461±603.14 
 3 473±493.17 3 931±497.46 4 372±519.64 7 449±614.58  
 3 121±429.97 3 693±387.54 4 105±407.56 7 503±634.89 

 4 673±425.67 4 982±409.49 5 346±416.87 7 501±598.45 
 4 437±398.47 4 718±398.32 5 104±438.54 7 468±586.47  
 4 236±416.87 4 574±412.36 4 964±397.24 7 468±576.94 

 4 392±376.11 4 579±419.74 4 897±437.92 7 439±561.35 
 4 167±368.94 4 318±401.78 4 627±409.35 7 503±548.19 

/ms 

 
 3 892±374.14 4 159±418.31 4 482±395.27 7 492±553.15        

 df  F P  
1 1.37 26 739.82 0.000 0.937  1 118.95 3 197.73 0.000 0.913 
3 1 321 520.31 25.37 0.000 0.183  3 6.37 126.39 0.000 0.528 
2 467 372.47 6.38 0.000 0.086  2 0.54 13.48 0.000 0.126 
2 256 352.84 3.84 0.013 0.059  2 0.03 5.53 0.001 0.034 
6 26 736.47 0.47 0.731 0.017 ×  6 0.02 0.42 0.769 0.027 
6 265 837.38 0.94 0.208 0.062 ×  6 0.01 0.36 0.792 0.021 
4 321 938.47 4.23 0.007 0.063 ×  4 0.09 2.97 0.037 0.104 
12 23 648.84 0.43 0.761 0.015 × ×  
12 0.01 0.32 0.857 0.018 

246 50 737.47     246 0.03    
335      335            
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x

    1  2   

 16.72±4.17 17.36±4.68 18.87±4.79 23.47±5.28 
 15.18±4.02 16.84±4.24 18.19±4.52 23.52±5.37  

 14.87±3.92 16.29±4.11 17.42±4.26 22.84±5.19 
 15.31±3.83 16.38±3.18 17.84±4.36 22.32±5.09 
 14.47±3.54 15.53±3.02 17.01±4.31 21.94±5.24  

 13.49±3.28 14.84±2.89 16.32±4.03 21.98±5.53 
 19.74±5.02 18.75±4.73 17.85±4.85 23.48±5.63 
 18.93±4.84 18.12±4.28 17.03±4.18 23.64±5.39 

 
 

 
 18.22±4.64 17.41±4.02 16.29±3.94 23.18±5.29 

 0.264±0.034 0.253±0.035 0.246±0.038 0.192±0.023 
 0.252±0.035 0.246±0.034 0.238±0.037 0.189±0.022  

 0.242±0.033 0.239±0.031 0.228±0.031 0.190±0.023 
 0.279±0.039 0.271±0.034 0.263±0.029 0.201±0.021 
 0.268±0.037 0.263±0.033 0.252±0.030 0.203±0.022  

 0.261±0.036 0.257±0.031 0.241±0.031 0.202±0.023 
 0.253±0.037 0.268±0.037 0.277±0.033 0.202±0.022 
 0.249±0.036 0.259±0.035 0.265±0.030 0.203±0.021 

 
 

/s 

 

 0.236±0.034 0.246±0.031 0.258±0.027 0.202±0.020 
 3.264±0.058 3.482±0.063 3.647±0.069 4.324±0.079 
 3.148±0.051 3.264±0.061 3.539±0.066 4.348±0.081  

 2.984±0.046 3.102±0.056 3.412±0.063 4.402±0.089 
 3.103±0.048 3.298±0.051 3.498±0.063 4.294±0.082 
 2.849±0.045 3.039±0.048 3.263±0.059 4.284±0.083  

 2.698±0.044 2.849±0.050 3.038±0.047 4.318±0.081 
 3.713±0.072 3.585±0.062 3.364±0.054 4.307±0.083 
 3.487±0.071 3.271±0.061 3.157±0.051 4.295±0.080 

 
 

/( ) 

 

 3.214±0.073 3.001±0.058 2.913±0.047 4.301±0.079 
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  df  F P  
 1 13.64 1 469.15 0.000 0.982 
 1 4 827.47 1 257.78 0.000 0.934  
 1 748.53 2 745.92 0.000 0.948 
 3 3.37 16.37 0.000 0.813 
 3 16.34 21.85 0.000 0.824  
 3 74.48 28.65 0.000 0.872 
 2 4.82 43.73 0.000 0.863 
 2 19.74 32.95 0.000 0.851  
 2 82.05 27.95 0.000 0.869 
 2 8.47 127.34 0.000 0.937 
 2 74.93 163.61 0.000 0.916  
 2 254.84 149.72 0.000 0.912 
 6 0.01 0.517 0.697 0.142 
 6 1.93 0.892 0.495 0.027 ×  
 6 2.98 0.347 0.813 0.011 
 6 0.03 2.94 0.039 0.373 
 6 31.92 43.85 0.000 0.879 ×  
 6 5.23 2.57 0.046 0.068 
 4 0.01 0.135 1.643 0.049 
 4 1.37 0.173 1.519 0.021 ×  
 4 2.53 0.056 11.958 0.006 
 12 0.01 0.161 1.529 0.053 
 12 2.31 1.532 1.536 0.039 × ×  
 12 2.37 0.539 0.682 0.147 
 235 0.01    
 235 2.25     
 235 2.09    
 287     
 287      
 287            
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