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Tsai, Wen-Shin (2012). Shooting sports training impact on the concentration of young

children. National Taiwan University of Physical Education and Sport.

Abstract

Research Objectives:
This thesis mainly contributes to explore if there is a statistical significant

difference of concentration in class of teenager after they finished shooting practices.

Research Method:

This thesis selected three divisions of 44 healthy volunteers from an elementary
school. The mean age of shooting team is 9.4+.51 years old, the badminton team is
9.08+.28 and the control group is 9.33+.62. Selected students made several referenced
exams, which included pre- and post-test, such as shooting, physiological situation (ex.
Heart rate) and their concentration index during a period of 8 weeks.

This thesis employed air pistols and air rifle, which are certified and regulated by
Olympics Game, to practice a 10-meters standing shooting. Each student has 10
opportunities to reach their best scores. Also, this thesis tested the reduction of heart
rate in different situations including silence and shooting environments by POLAR
monitors. Concentration of students is tested to get the reaction time by E-PRIME
software system. Specified questionnaire is also employed as a subsidiary tool to
understand the difference between pre- and post-shooting practices.

Finally, this thesis analyzed the relationship between class grades and
measurements by Pearson’s coefficient of correlation and 7-test. The analytical results
contribute to out knowledge that there is a statistically significant difference between

pre- and post-shooting practices under a confidential level as p-value<.05

Conclusion:

1. The grade has a statistically significant advancement of members in shooting team.
This obvious advancement of shooting performance mainly related to that our
systematic practice lowered heart ratio before their shooting.

2. It has been proven that shooting trajectories will be much more stable and regular
due to reduction of heart rate of shooter. This reveals that a stable physiological and
psychology situation of shooter could enhance the performance of the shooting
team.

3. The reaction time (as an index of concentration of students in this thesis) has a
statistically significant reduction due to the enhancement of concentration,

allocation and control from shooting practice.
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4. The grades of volunteers in the shooting team had a statistically significant advance
positive to shooting performance and scoring after this thesis practices a shooting

exercises.

Keywords : shooting, air pistol, air rifle, concentration, heart rate
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GOLD AND A QUOTA PLACE

FOR BECVAR

Vaclav Becvar of the Czech Republic won the
gold medal and a quota place in the 50m prone
match, followed by Torben Grimmel of Den-
'mark and Christian Planer of Austria
Seven years after his last victory in 1997
in Havana, 45-year-old Vaclav Becvar of the
Czech Republic won another world cup here
in the 50m prone match. Becvar, who had
placed fifth at the Olympic games in Sydney,
completed both the qualification and final

B rounds with the best respective scores of 599

Sl tional medal of bronze.

and 104.9, leaving his direct opponent, Tor:
ben Grimmel of Denmark, absolutely no
chance of winning. The 27-year-old runner-up
from the Sydney Olympics, Troben Grimmel,
was tied at the start of the final with 28-year-
old Christian Planer of Austria but managed
to achieve the better final score of 103.6 and
thus secured the silver medal. As for the Aus-
trian shooter, Planer, a final score of 101.5 was
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119 | 113 | 104 112 117 110 | 119 | 100 107
94/ 99/ 87/ | 92/
14| /12 | /11 | /11 /11 /11 /11 | /11 | /10 /10
90 101 93 | 95
3 5 2 5 9 1 6 6 8
118 | 111 | 102 107 119 | 111 | 121 | 112 | 103
89/ 96/ | 91/ | 92/
15 /12 | /11 | /11 /11 /12 | /10 | /11 | /11 | /10
90 96 | 97 | 98
0 8 4 6 0 8 6 9 2
118 | 110 | 104 122 112 111 | 112 | 100 100
90/ 100 82/ | 92/
16 | /12 | /11 | /11 /11 /11 /11 | /12 | /10 /10
92 /97 9 | 93
4 8 1 7 2 5 3 4 1
120 | 120 | 101 111 117 103 | 118 | 103
88/ 110 81/ | 90/ | 97/
17 | /12 | /11 | /10 /11 /11 /11 | /12 | /10
92 /97 87 | 94 | 103
4 5 7 6 4 0 0 4
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116 | 113 110 118 109 | 107 101
95/ | 84/ 112 99/ | 85/ | 98/
18 | /12 | /11 /11 /11 /11 | /12 /10
109 | 91 /98 101 | 90 | 100
0 5 3 8 2 2 0
116 | 108 | 114 106 111 113 | 107
93/ 108 94/ | 80/ | 99/ | 95/
19 | /11 | /11 | /10 /11 /11 /11 | /11
90 /98 99 | 92 | 97 | 97
9 3 8 4 4 2 8
114 | 114 | 101 112 117 116 | 110 | 102
87/ 96/ 100 | 94/ | 101
20 | /11 | /11 | /11 /11 /11 /11| /11 | /10
91 100 /96 | 91 | /98
9 8 0 2 7 2 6 3
FA | Loo| 85 | .95 | .85 .95 .70 | .60 | .70 | .95 | .80 | .80 | .85 | .75
B | 104 | 103 | 104 | 105 96. 92. | 101 | 80. | 97. | 91. | 92. | 86. | 96.
L% | .60 | .60 | .10 | .20 90 50 | .70 | 20 | 20 | 40 | 60 | 60 | 30
SFERF| 98 | 108 | 97. | 87. 97. 102 | 89. | 112 | 102 | 88. | 92. | 93. | 96.
F 69 | .89 | 82 | 34 10 87| 61 | .74 | .80 | 33 | 97 | 46 | 05
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N BiLd B F PRI R R

B %) A i Fr g (W) fs iRl *F (1)
1 306.36 95.00% 301.7 98.00%
1 277.93 97.00% 228.01 100.00%
1 419.90 100.00% 334.28 98.00%
1 402.33 100.00% 358.3 100.00%
1 405.17 100.00% 342.49 100.00%
1 281.17 92.00% 253.38 96.00%
1 264.62 92.00% 266.42 97.00%
1 310.68 99.00% 281.75 98.00%
1 230.05 90.00% 227.5 98.00%
1 305.93 93.00% 267.3 97.00%
1 330.24 99.00% 273.79 100.00%
1 343.26 89.00% 327.24 92.00%
1 297.88 87.00% 247.19 89.00%
2 276.41 92.50% 251.57 95.00%
2 248.47 82.50% 235.44 92.00%
2 251.80 100.00% 261.81 98.00%
2 252.11 100.00% 251.96 100.00%
2 271.98 98.33% 260.05 100.00%
2 272.26 96.67% 266.92 95.00%
2 236.91 95.00% 224.76 96.00%
2 281.38 93.33% 320.89 100.00%
2 248.26 80.83% 243.1 80.00%
2 239.93 85.00% 245.55 91.00%
2 266.46 84.17% 252.37 90.00%
2 252.61 100.00% 256.85 100.00%
2 271.37 90.83% 269.75 82.00%
2 329.80 86.67% 333.6 89.00%
3 241.74 95.00% 264.66 99.00%
3 231.50 93.33% 225.29 86.00%
3 297.45 94.17% 328.37 96.00%
3 297.72 100.00% 289.12 100.00%
3 257.57 94.17% 267.72 98.00%
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3 236.34 86.67% 238.89 96.00%
3 343.06 93.33% 414.92 97.00%
3 337.05 95.00% 327.12 100.00%
3 254.57 98.33% 279.98 99.00%
3 323.14 95.00% 304.34 88.00%
3 369.59 99.17% 328.54 99.00%
3 240.32 87.50% 251.51 92.00%
3 530.52 100.00% 478.35 90.00%
3 344.32 99.17% 288.5 99.00%
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ML FEEEFERSESHR LD BRI R

ZTTEEH T ()

VR S G 1D

L

Tler | meE g g |G| S| n | wn | R (ag | AR || s
1 [89.00|89.50]90.50|91.50{90.13| 75 1 195.00|91.00|85.00{92.00|90.75| 56
2 192.50|88.50|90.50 | 87.50|89.75| 77 2 100 |87.00|84.00|91.00]90.50 | 62
3 |86.00(86.50 |89.00 |85.50|86.75| 94 3 |86.00(91.00 |86.00 |88.00(87.75| 74
4 192.00|84.00| 81.00 | 82.50|84.88 | 100 4 186.00|96.00|87.00|94.00|90.75| 57
5 194.00(95.50|96.00 |95.00|95.13 | 29 5 197.00(94.00 | 96.00 | 97.00 | 96.00 | 14
6 |71.50(84.00|75.00|73.00|75.88| 115 6 |[67.00 100 |72.00|91.00|82.50| 95
i 7 194.50(94.00 | 96.50 | 93.50 |94.63 | 37 7 198.00(94.00|92.00 | 96.00 | 95.00 | 24
# & |188.00/90.00|91.00 | 88.00 | 89.25 | &1 & 197.00|80.00|84.00 |90.00 | 87.75| 75
i 9 191.50(87.50 | 84.00 | 90.50 | 88.38 | 87 9 197.00(94.00|79.00 | 89.00 [89.75| 66
10 |70.30|78.50|77.50|79.00 |76.33 | 114 10 |84.00 | 67.00 | 66.00 | 60.00 | 69.25 | 115
11 |93.0085.00|91.50 |87.00 {89.13 | 83 11 |90.00|65.00|75.00 | 81.00|77.75| 107
12 | 88.00 | 78.00 | 89.50 | 85.00 | 85.13 | 98 12 |88.00 | 76.00 | 72.00 | 86.00 | 80.50 | 101
13 |74.00|74.50|73.00 | 73.50 | 73.75 | 119 13 179.00 | 62.00|76.00 | 66.00 | 70.75 | 113
14 192.50|87.50|91.00 | 82.00 | 88.25 | &8 14 195.00 | 77.00 | 90.00 [ 93.00 | 88.75| 70
15 |88.50|76.00|78.50 |79.50 {80.63 | 109 15 193.00|90.00|79.00 | 86.00 | 87.00 | 78
16 |91.00 | 85.00 | 86.00 [ 81.00 | 85.75| 97 16 |84.00|79.00|74.00|79.00|79.00 | 104
17 191.50|92.50|91.50 {93.00 |92.13 | 62 17 192.00 | 97.00 | 90.00 [ 94.00 | 93.25| 36
18 195.70 |1 93.40|96.60 | 95.40 {95.28 | 23 18 197.00 |90.00 | 92.00 [ 95.00 | 93.50 | 34
19 164.50|83.50|79.5079.00 |76.63 | 113 19 |76.00 | 74.00 | 80.00 | 81.00 | 77.75 | 108
20 194.50 |194.00 | 96.00 | 94.00 | 94.63 | 38 20 100 | 100 |91.00|96.00|96.75| 7
21 192.00|91.00|93.00 {92.00 {92.00 | 63 21 195.00 | 80.00 | 88.00 | 89.00 | 88.00 | 72
122 196.50[93.50[92.50[90.50|93.25| 51 22 100 |91.00|90.00|92.00|93.25| 37
§ 23 191.00 | 95.00|93.00 | 94.50 {93.38 | 50 23 194.00| 100 |86.00(95.00(93.75| 32
24 191.50|89.50|90.00 | 88.00 [ 89.75| 78 24 188.00 | 87.00|83.00 (90.00 | 87.00 | 79
25 195.00 | 94.00 | 96.00 | 94.00 | 94.75 | 31 25 100 | 100 |94.00|97.00|97.75| 3
26 195.50191.50|94.00 91.50 |93.13 | 56 26 192.00|96.00|92.00 | 95.00 | 93.75| 33
27 153.50|67.00|62.00 |57.50 | 60.00 | 123 27 133.00|45.00]|66.00 | 65.00|52.25| 124
28 194.50 194.10 |1 94.80 | 93.60 | 94.25 | 41 28 190.00 | 99.00 | 84.00 | 86.00 | 89.75 | 67
29 192.00 | 84.00 | 88.50 | 85.50 {87.50 | 93 29 190.00 | 71.00 | 78.00 | 88.00 | 81.75 | 96
| 30 ]98.50|97.40 [98.50 [ 98.60 [98.25 | 3 30 |95.00]97.00{92.00| 100 |96.00| 15
i'] 31 |91.78|85.65|88.15|87.22 |88.20 | 90 31 |91.00|81.00|68.00|92.00|83.00| 94
- 32 |74.69|72.20]69.05|71.63 |71.89 | 120 32 |78.00|71.00|42.00|63.00|63.50 | 120
33 |95.18|93.60|94.37|92.73 |193.97| 44 33 195.00]90.00|86.00| 100 |92.75| 41
34 |89.00|91.00|84.00|90.00 | 88.50 | 84 34 |95.00|87.00{98.00|83.00|90.75| 58
35 |76.42|77.13|70.69|77.10 7534 | 116 35 |84.00|62.00|48.00|83.00]|69.25| 116
36 |90.35|88.00|83.82|84.00 |86.54| 95 36 |96.00|87.00|82.00|88.00|88.25| 71
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37 194.45]92.80{93.30|94.60 |93.79 | 45 37 195.00]97.00|94.00|98.00|96.00| 16
38 |97.15197.90|98.10|98.35(97.88 | & 38 |98.00| 100 |98.00| 100 |99.00| 1
39 197.85]196.50(97.50|96.75|97.15| 11 39 197.00]94.00|94.00|97.00|95.50| 21
40 |81.90 |84.50|84.00 | 83.00 |83.35| 105 | 40 |78.00|33.00]|52.00|63.00|56.50| 122
41 190.75|77.65|84.95|84.10 |84.36 | 103 41 |86.00 | 64.00|62.00 | 82.00 | 73.50 | 111
42 193.80|88.70 1 96.30 {93.70 | 93.13 | 57 42 194.00 | 82.00 | 82.00 | 88.00 | 86.50 | 83
43 190.20 | 91.65|89.60 [ 90.60 | 90.51 | 74 43 186.00 | 86.00 | 78.00 | 94.00 | 86.00 | 86
44 190.10 | 86.20 | 85.95(94.40 | 89.16 | 82 44 189.00 | 83.00 | 84.00 [ 91.00 | 86.75 | 82
45 192.00 | 90.00 | 93.00 | 94.00 | 92.25 | 59 45 191.00 | 96.00 | 94.00 | 82.00 | 90.75 | 59
46 195.00 |93.00 | 96.00 [ 96.00 | 95.00 | 30 46 190.00 | 94.00 | 91.00 | 98.00 | 93.25 | 38
47 180.00 | 82.00 | 82.00 | 82.00 | 81.50 | 107 | 47 |75.00|69.00 |88.00|74.00|76.50| 109
48 182.00|69.00|73.00 | 76.00 | 75.00 | 117 | 48 ]90.00|47.00|78.00|54.00|67.25| 117
49 180.00 |71.00|72.00 | 74.00 | 74.25 | 118 | 49 |69.00|43.00|50.00|60.00|55.50| 123
50 199.00|98.00{98.00|98.00|98.25| 4 50 |97.00]94.00|97.00| 100 |97.00| 5
51 196.00]92.00|97.00|94.00 |94.75| 32 51 |96.00|87.00|97.00|84.00|91.00| 54
52 196.00|97.00|96.00|97.00 |96.50 | 16 52 196.00|96.00|98.00|88.00|94.50 | 27
Brz| 53 [97.00|93.00]|96.00|95.00(95.25| 24 53 |91.00|91.00| 100 |86.00|92.00| 48
54 193.00]91.00|96.00|96.00 | 94.00 | 42 54 195.00]92.00|96.00|86.00|92.25| 46
55 191.00|81.00|91.00|89.00 |88.00 | 91 55 192.00|81.00|98.00|68.00|84.75| 87
56 197.00]92.00{96.00|94.00 |94.75| 33 56 |97.00]95.00(92.00|92.00|94.00| 29
57 |37.00]46.00|59.00|52.00 |48.50 | 124 | 57 |66.00 |50.00 |68.00|72.00|64.00| 119
58 194.00|90.00|94.00|91.00 {92.25| 60 58 198.00|80.00{92.00|92.00|90.50| 63
59 |72.00|82.00|81.00|79.00|78.50 | 111 59 |75.00]72.00|70.00|64.00|70.25| 114
60 |98.00|96.00|96.00|99.00(97.25| 9 60 |95.00|91.00| 100 |96.00|95.50| 22
61 |95.00]95.00(93.00|90.00|93.25| 52 61 |95.00|89.00{92.00|94.00|92.50| 45
Cr1il 62 |98.00(97.00|98.00|95.00|97.00| 12 62 |98.00]96.00|95.00|95.00]|96.00| 17
63 |94.00|95.00|95.00|95.00 (94.75| 34 63 |97.00]96.00|95.00|96.00|96.00| 18
64 |94.00|93.00|97.00|94.00 |94.50 | 39 64 |92.00|90.00|90.00|94.00|91.50 | 52
65 199.00]96.00{98.00|95.0097.00| 13 65 197.00]96.00|94.00|98.00]|96.25| 11
66 |99.00]99.00|98.00|97.0098.25| 5 66 |97.00|97.00|96.00|97.00|96.75| 8
67 192.00]93.00{96.00|92.00|93.25| 53 67 |93.00]95.00|94.00|95.00|94.25| 28
68 |92.00|94.00|96.00|92.00 |93.50 | 46 68 {90.00|91.00|90.00|92.00|90.75| 60
69 |87.00|82.00|91.00|80.00|85.00| 99 69 |89.00|79.00|86.00|84.00|84.50| 89
70 |94.00|89.00|90.00|86.00 |89.75| 79 70 |87.00|86.00|92.00|86.00|87.75| 76
71 193.00|89.00|96.00|93.00|92.75| 58 71 194.00]90.00 | 88.00|93.00|91.25| 53
72 | 85.00|77.00]91.00 |85.00 | 84.50 | 101 72 | 85.00|63.00|86.00|87.00|80.25| 102
73 |77.00]68.00|72.00|63.00|70.00| 122 | 73 |77.00|74.00|71.00|65.00|71.75| 112
74 196.00|92.00{97.00|96.00 |95.25| 25 74 197.00|89.00{97.00|97.00|95.00| 25
75 197.00]95.00|97.00|95.00 {96.00 | 20 75 198.00|94.00|96.00|98.00|96.50 | 10
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76 |94.00|85.00|90.00|83.00 | 88.00 | 92 76 193.00|80.00|80.00|80.00|83.25| 93
77 197.00]93.00{96.00|93.00 |194.75| 35 77 192.00]91.00]92.00|92.00|91.75| 51
78 196.00|93.00|96.00|96.00 |95.25| 26 78 198.00]90.00|94.00|97.00|94.75| 26
79 198.00]98.00]99.00|98.0098.25| 6 79 196.00]91.00|96.00|93.00|94.00| 30
80 199.00|86.00|93.00|96.00|93.50| 47 80 196.00|87.00|94.00|91.00|92.00| 49
81 197.00|88.00|93.00|86.00|91.00| 69 81 193.00|88.00|95.00{93.00|92.25| 47
82 192.00|80.00|87.00|79.00|84.50| 102 82 186.00|78.00|86.00|77.00|81.75| 97
83 191.00|89.00|92.00 | 88.00|90.00| 76 83 191.00|91.00 | 89.00|93.00|91.00| 55
84 198.00197.00|97.00{97.00|97.25| 10 84 198.00|96.00 | 96.00 | 94.00 | 96.00 | 19
85 194.00|85.00|95.00{94.00|92.00 | 64 85 191.00|88.00|91.00{90.00|90.00| 64
86 [95.00|89.00|94.00|87.00|91.25| 68 86 [94.00|88.00|89.00|87.00|89.50| 68
87 193.0090.00|91.00{90.00|91.00| 70 87 190.00|87.00 | 89.00 | 86.00 | 88.00 | 73
88 189.00|71.00|89.00|72.00|80.25| 110 | 88 |86.00|70.00|92.00|67.00|78.75| 105
89 100 | 100 |99.00 | 97.00 {99.00| 1 89 100 |99.00]96.00 | 99.00|98.50 | 2
90 193.00]92.00{93.00|90.00|92.00| 65 90 |94.00|93.00|93.00|91.00|92.75| 42
91 |77.00|56.00|81.00|70.00|71.00| 121 91 |84.00|83.00|71.00|86.00|81.00| 99
92 199.00]99.00|99.00|98.0098.75| 2 92 198.00|98.00{96.00|98.00|97.50| 4
Dx1) 93 |98.00 |98.00|98.00 | 98.00|98.00| 7 93 199.00|95.00|98.00|96.00|97.00| 6
94 198.00|95.00|96.00|96.00|96.25| 18 94 196.00|91.00{98.00|86.00|92.75| 43
95 191.00|82.00{93.00|87.00 |88.25| 89 95 |88.00|70.00{92.00|74.00|81.00| 100
96 |91.00]90.00|93.00|89.00|90.75| 72 96 |90.00|88.00|88.00|82.00|87.00| 80
97 196.00|96.00|98.00|94.00 |96.00 | 21 97 196.00|97.00| 100 |92.00]|96.25| 12
98 198.00|97.00|97.00|95.00 (96.75| 14 98 195.00]96.00| 100 |94.00|96.25| 13
99 196.00|94.00|97.00|96.00 |95.75| 22 99 198.00]91.00{97.00]96.00|95.50| 23
100 |88.00|87.00|82.00|78.0083.75| 104 | 100 |87.00 | 88.00 |80.00 | 60.00 | 78.75 | 106
101 |{94.00|90.00|93.00|87.00 |91.00 | 71 101 |{91.00|88.00|87.00|80.00|86.50 | 84
102 | 95.00|89.00|90.00|89.00|90.75| 73 102 | 88.00|69.00 | 80.00 | 80.00|79.25| 103
103 | 89.00 | 83.00 | 90.00 | 84.00 | 86.50 | 96 103 | 87.00|85.00|93.00|74.00|84.75| 88
104 |94.00|92.00|96.00 |91.00 |93.25| 54 104 | 89.00|94.00|94.00 | 86.00|90.75 | 61
105 |94.00|93.00|93.00|94.00 |93.50 | 48 105 |{91.00|85.00|98.00|98.00|93.00 | 40
106 |{91.00|84.00|91.00|88.00|88.50| 85 106 |96.00|69.00|93.00|78.00|84.00| 92
107 {90.00|73.00 | 86.00 | 82.00 | 82.75| 106 | 107 |79.00 | 66.00 | 98.00 | 82.00 | 81.25| 98
108 |95.00|94.00|93.00|92.00 |93.50 | 49 108 | 85.00|89.00|94.00|78.00|86.50| 85
109 |94.00 | 88.00|95.00|90.00 |91.75| 67 109 |94.00|84.00 | 81.00|78.00|84.25| 91
110 {98.00|94.00|98.00|97.00 |96.75| 15 110 |{98.00|85.00| 100 |90.00|93.25| 39
111 {97.00|95.00|94.00|92.00 |94.50 | 40 111 {98.00|97.00| 100 |92.00|96.75| 9
112 | 96.00|94.00|96.00|95.00 |95.25| 27 112 {98.00 | 88.00|98.00|92.00|94.00 | 31
113 |97.00|96.00|97.00|95.00 |96.25| 19 113 |{94.00|91.00|94.00|92.00|92.75| 44
114 |{97.00|94.00|94.00|91.00 | 94.00| 43 114 |93.00|78.00 | 84.00|96.00|87.75| 77
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2. BRlrELETHLY S

87.10 (-2.54) » -

115 [98.00{95.00]97.00 | 96.00 |96.50 | 17 115 [94.00 | 88.00 | 96.00 | 96.00 | 93.50 | 35
116 |88.00|74.00|73.00|76.00|77.75| 112 | 116 |79.00 | 44.00 | 66.00 | 44.00 | 58.25 | 121
117 |{94.00{91.00]93.00 |91.00|92.25| 61 117 [97.00 | 84.00 | 89.00 | 86.00 | 89.00 | 69
118 [87.00{90.00 | 88.00 | 89.00 | 88.50 | 86 118 [68.00|76.00 | 83.00 | 76.00 | 75.75| 110
119 [97.00{92.00|96.00 | 96.00 |95.25 | 28 119 | 100 |71.0097.00|92.00|90.00 | 65
120 |86.00|81.00|77.00 | 82.00 | 81.50 | 108 | 120 |71.00 |59.00|82.00 |56.00 | 67.00| 118
121 [95.00|94.00|94.00 | 96.00 |94.75 | 36 121 [96.00{97.00|99.00 | 92.00 | 96.00 | 20
122 {95.00{91.00]92.00 | 90.00|92.00 | 66 122 [ 94.00 | 85.00 | 85.00 | 74.00 | 84.50 | 90
123 [94.00 | 95.00 | 90.00 | 94.00 | 93.25 | 55 123 [92.00 | 86.00|90.00 | 80.00 | 87.00 | 81
124 {93.00 | 88.00|90.00 | 87.00 | 89.50 | 80 | 124 |89.00 | 97.00|96.00 | 86.00 | 92.00 | 50
|l WRrERTHLY L 89.64 & o
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