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Motion Analysis of Golf PuttingBetween Difference L evels of Golfer

Chun-Hao Chang', Chin-Shan Ho', Zhi-Ming Chen?, Chin-Hao L ee?,
Guo-Chiuan Lin®, Jui-HsingChang*

'Graduate Institute of Sports Science, Nationa Taiwan Sport University
Department of Recreation Sports and Health Promotion, Meiho University
3Graduate Institute of Coaching Science, National Taiwan Sport University

“Department of Recreation and Sport Management, Wufeng University

Abstract

Purpose: Using the inertial measurement unit which was fitted on the club to compare
with the golfers and beginners’ hitting movement in different distances. M ethods: Ten golfers
and ten beginnerswere required toconduct 3 putting tests, each for 10 times, withthe three putt
distances of 90 cm, 180 cm, and 270 cm. The putting movement data were measurement
byinertial measurement unit, and the putting kinematic parameters were calculated by the
MATLAB software. The data are analyzed by one-way ANOVA test with SPSS 18.0 statistical
software. Results: The kinematic parameters in al putt distance, beginners and golfers all
reached significant difference (p <.05). When the distance was increased between in two
groups makes more significant differences (p <.01). Conclusion: It is a way to measure the
putt movement by using inertial measurement unit, and hope we can provides a new method
for another research in the future.

Keywords: Golf, Putt, Inertial measurement unit
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KERFERFFIBTTS ELF RGPS RBEE TR > T A Bl -
Fob o XBBE? > B8 ERREN A F 0 HEE (31.1%) WY K5 A2R ¢ b
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41-50 & 97 28. 1

51-60 & 50 14.5

61 A& 11 38 11.0

# B 47 13.6
B ® ¢ B 97 28. 1
#e L 51 14. 8
s a4 97 28. 1
AR, 53 15. 4

g 4 49 14.2

IR (O 32 9.3
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i 23 6.7

1 45 13.0

* @ 29 8. 4
PR % 61 17.7

pd ¥ 32 9.3

19 ik 29 8. 4

Tt 23 6.7

2% 11T 88 25.5

’ 2-6% ~ 159 46. 1
o 6-10 ~ 61 17.7
# 105 = 37 10.7
5 4F) © 4 210 60. 9
w A 4 135 39. 1
T 1-2 48 13.9
+ B 3-5 155 44.9
#p 6-7 81 23.5
8-9 29 8.4

10 12 32 9.3

o5 B 4 41 11.9
% 2 F A (B 121 35. 1
e FE(FT /0 4 61 17.7
7B 53 15. 4
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L L3t 345 100




R I,

A BTHIEE

A2 F FEPHE A

AR T ik WAL #F
1 4.70 0.57 1
2 4. 66 0.59 2
3 4. 34 0.85 3
4 3. 97 1.11 4
2 3. 80 0.95 o)
6 3.79 0.95 6
1 3.75 0.97 1
8 3.74 1.19 8
9 3.67 1.09 9
10 3. 65 1.17 10
11 3. 63 0.96 11
12 3. 62 1. 01 12
13 3. 52 1.08 13
14 3.45 0.92 14
15 3.41 0.90 15
16 3.39 1.09 16
17 3.29 1.11 17
18 3. 26 1.10 18
19 3. 10 0.85 19
20 3. 10 1.09 20
21 3.01 1.16 21
22 2.53 1.14 22
T 19T 9 3.61
52 P UERET ROLRFEL L
BF (2T | FAHEL | ML THE | LAEEL TiE e
1 3. 79 1.13 4,13 1.06 -2. 829 0. 005%x
2 3.57 1.14 3.72 1. 20 -1. 211 0.227
3 3.08 1.09 3. 11 1.10 -0. 223 0. 824
4 3. 65 0.92 3. 60 0.99 0.416 0.678
) 3.04 0.81 3. 19 0.89 -1.170 0.243
6 3.92 0.91 3. 61 1.00 3.003 0. 003%x%
7 4. 39 0.85 4.31 0.85 0.899 0. 369
8 4. 77 0.49 4.63 0.63 2. 159 0. 032%
9 3. 95 0.93 3. 66 0.94 2. 881 0. 004%x%
10 3. 61 1.02 3.44 1.13 1.445 0. 145
11 3. 47 1.02 3. 77 0.99 -2. 726 0. 007%x%
12 3.45 1.06 3. 33 1.11 1.029 0. 304
13 3. 38 1.09 3. 20 1.13 1.521 0.129
14 3.39 1. 07 3.14 1.12 2.108 0. 036%
15 3. 87 1.24 3. 61 1.14 2. 045 0. 042%
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16 3. 02 1.19 3. 00 1.13 0. 146 0. 884
17 2.82 1.24 2. 26 0.98 4.605 0. 000%x*x*
18 3. 46 0.90 3. 36 0.91 1.021 0.308
19 3. 50 0.91 3.41 0.93 0.918 0. 359
20 3. 72 1.12 3. 62 1. 05 0.892 0.373
21 4. 65 0.63 4. 68 0. 56 -0.458 0. 647
22 3. 89 0.94 3. 69 0.95 1. 983 0. 048%
30 x4 p<0.05 kK& p<0.01  *xkE p<0. 001 -

# 67 & &FKFF K One-Way ANOVA 4 & £

A Al A2 Bl B2 C1 C2 D1 D2 El E2 F1 F2 Fig BEr
1 4.03 | 1.00 | 4.03 | 0.99 | 4.08 | 0.13 | 4.07 | 1.20 | 3.62 | 1.24 | 3.82 | 0.95 | 1.506 0.187
2 3.10 | 0.75 | 3.88 | 1.11 | 3.55 | 1.15 | 3.81 | 1.21 | 3.54 | 1.18 | 3.61 | 1.33 | 2.439 0. 034%
3 2.9710.93 |3.00]0.93|3.00|1.01| .25 |1.23|2.99 |1.15|3.32|1.14 | 1.079 0.372
4 4.13 | 0.73 | 3.73 | 0.91 | 3.55 | 1.03 | 3.40 | 1.01 | 3.60 | 0.88 | 3.82 | 0.87 | 3.542 | 0.004%*
5 2.90 | 0.55 | 3.09 | 0.83 | 3.08 [ 0.93 | 3.09 | 0.90 | 3.18 | 0.85 | 3.21 | 0.84 | 0.554 0. 736
6 3.77 1 0.73 | 3.83 1 0.97 | 3.74 | 1.04|3.62 | 1.06|3.98 |0.80 |3.68|0.96 | 1.044 0.392
7 4.60 | 0.67 | 4.30 | 0.81 | 4.43 | 0.75 | 4.09 | 1.04 | 4.56 | 0.64 | 4.42 | 0.76 | 3.264 | 0.007%*
8 4.83 1 0.46 | 4.60 | 0.65 | 4.75 | .43 | 4.64 | 0.64 | 4.80 | 0.45 | 4.65 | 0.62 | 1.288 0. 269
9 4.33 | .60 |3.71 |0.86 | 3.83 | 0.95 | 3.59 | 1.06 | 3.90 | 0.97 | 3.84 | 0.85 | 3.130 | 0.009%*
10 3.76 | 1.04 | 3.46 | 0.99 | 3.54 | 1.15 | 3.25 | 1.16 | 3.62 | 0.96 | 3.94 | 0.86 | 2.851 0. 015%
11 3.83 | 0.87 | 3.78 |0.93 | 3.59 | 1.06 | 3.71 | 1.07 | 3.20 | 0.96 | 3.60 | 0.91 | 2.549 0. 028%
12 3.4310.81 | 3.12 ] 0.98 | 3.42 | 1.08 | 3.26 | 1.18 | 3.60 | 1.16 | 3.73 | 1.00 | 2.205 0.053
13 3.33|0.80 |3.06|1.023.28|1.17|3.14 | 1.17|3.48 | 1.16 | 3.73 | 1.00 | 2.451 0. 034%
14 3.33 1 0.80|3.04|1.03|3.27|1.18 |3.15 | 1.16 | 3.46 | 1.16 | 3.57 | 0.97 | 1.661 0.144
15 3.90 | 1.42 | 3.70 | 1.01 | 3.92 | 1.08 | 3.72 | 1.23 | 3.64 | 1.39 | 3.50 | 1.03 | 0.516 0.539
16 3.26 | 1.14 | 2.87 | 1.13 | 3.13 | 1.13 | 3.04 | 1.18 | 2.82 | 1.25 | 2.97 | 1.05 | 0.916 0.471
17 2.60 | 1.16 | 2.42 | 1.02 | 2.66 | 1.14 | 2.70 | 1.26 | 2.30 | 1.11 | 2.26 | 0.97 | 1.590 0.162
18 3.36 | 0.96 | 3.28 | 0.89 | 3.43 | 0.84 | 3.41 | 0.96 | 3.46 | 0.95 | 3.52 | 0.76 | 0.440 0.821
19 3.40 | 1.00 | 3.29 | 0.93 | 3.51 | 0.86 | 3.43 | 0.95 | 3.50 | 0.97 | 3.60 | 0.78 | 0.683 0. 637
20 3.76 | 1.07 | 3.71 | 1.06 | 3.69 | 0.97 | 3.42 | 1.15 | 3.62 | 1.22 | 4.13 | 0.81 | 2.530 0. 029%
21 4.73 | 0.58 | 4.73 | 0.47 | 4.57 | 0.68 | 4.62 | 0.65 | 4.82 | 0.43 | 4.52 | 0.60 | 1.743 0.124
22 13.90 | 0.83 | 3.84|0.89 |3.74|0.89 |3.69|1.04|3.72|1.01 |4.00]0.83| 0.789 0.558

AL 20 T (T aode) A2 20 AT (R X ) Bl 20-30 (T imdc) B2t 20-30 A (L)
Cl:30-40 & (= 354c) C2:30-40 & (%% %) DI :40-50 k(T 3>2d) D2:40-50 k(& %) El:
50-60 # (L 32#c) E2:50-60 f (%28 %)

%4 p<0.05 kK p<0. 01
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WL b,

% 13 FEBESHERRE F K One-Way ANOVA 4 & £

% | Al | A2 | Bl |B2|Cl |C2|Dl |D2|El |E2|Fl |F2 |Gl |G2 |HL |[H2 | Il 12| J1 |1J2 | Fie |[BE¥

1 14.2210.94(4.34]1.09(3.95(0.89|3.65(1.26|3.88|1.04(3.55|1.21|4.04(1.03|3.78|1.23|3.75|1.15(4.21|1.16|1.816| 0.064

2 |3.34|1.01({4.06(1.24|3.50(1.37|3.39|1.19(3.44|1.05(3.72(1.30|3.90(0.97(3.59|1.16{3.68(1.33|3.78(1.13|1.519 | 0.140

3 12.95]0.95(2.78(0.97|3.45(1.22|3.52{1.20(3.08|1.06(2.93(1.06|3.16(1.14(2.96|1.09{2.93(0.88|3.52(1.30|1.670 | 0.095

4 |4.14|0.81|3.62(0.943.45(0.96(3.47(1.12|3.40(0.683.65|1.07|3.72(0.913.21(1.063.89(0.903.21(0.90 | 3. 689 |0. 000%**

5 12.89]0.71]3.00)0.95|2.95(0.72|3.30(1.06(3.34{0.82{2.93{0.75|3.31{0.84(2.87]0.79|3.00|0.84|3.39(0.98|1.888| 0.053

6 |3.75]0.85|3.81)0.89|3.45(0.80(4.17(1.02(3.77{0.79{4.03|1.14|3.59{1.00{3.53|1.10|4.030.90|3.52|1.03|1.843 | 0.060

T 14.42]0.86(4.46]0.71|4.13|1.03|4.34|0.98|4.08|0.79(4.58|0.68(4.45|0.78(3.96|0.99(4.65|0.61|4.21|0.90|2.383 | 0.013%

8 |4.67|0.68|4.65]0.60]|4.54(0.67(4.95(0.20(4.60(0.53|4.75|0.43|4.77|0.52|4.68]0.53|4.82)0.46|4.52(0.79|1.445| 0.168

9 |4.10]0.71|3.93]|0.84|3.31|1.17|4.17|1.07|3.62|0.83|4.10|0.85|3.50|0.92|3.68|1.06|4.03|0.90|3.65|0.98]| 3.324 | 0. 001*x

10 {3.57|1.09(3.75/1.04|2.95(1.13|3.78|1.08|3.46(0.91|3.65(1.04|3.50(1.08|3.06(1.04|3.96(0.90|3.47(1.27|2.333 | 0.015%

11 |3.85]0.91(3.75(1.27|3.59(1.18|3.69|1.14|3.60|0.68(3.24(0.91|3.67(0.94|3.46|1.16(3.48/0.98|3.73(1.09|1.023 | 0.421

12 |3.30|1.00|3.68|1.09|3.13/0.99|3.60|1.26|3.35|0.90|3.75|1.02|3.32|1.01|2.71|1.08|3.72|1.19|3.39|1.26|2.700 | 0. 005%x

13 |3.18/0.99|3.53|1.01|3.18|1.05|3.47|1.44|3.280.92|3.620.97|3.22|1.05|2.62|1.18|3.65|1.23|3.26|1.25| 2.321 | 0.015%

14 |3.18/0.99|3.461.01|3.18|1.05|3.47|1.44|3.280.94|3.72/0.99|3.18|1.04|2.65|1.18|3.48|1.18|3.17|1.23|2.147 | 0.025%

15 |3.69|1.41|3.81|1.09|3.13|1.24|3.43|1.16|4.15|1.04|3.89|1.08|4.06|1.03|3.56|1.16|3.20|1.20|3.60|1.19|2.871 | 0. 003*x

16 |3.02{1.19(3.06|1.01]2.77|1.06(2.82(1.19(3.02{1.07(2.96|1.05|3.37|1.18{2.84|1.29|2.65|1.04|3.04|1.36|1.248 | 0.265

17 |2.42(1.11]2.71]|1.05|2.54|1.33|2.86(1.28(2.57|1.13[2.82|1.16{2.50|1.14|2.62|1.23|2.03|0.94|2.17(0.88|1.490 | 0.150

18 |3.34(1.01{3.59|0.75|3.04)0.84|3.52(0.993.28(0.81|3.58(0.86(3.45(0.94(3.28|0.81|3.51|0.91|3.43]|1.03]|0.959 | 0.474

19 |3.38]1.03(3.68(0.69|3.04(0.84|3.65{0.98(3.28|0.81|3.65(0.89|3.47(0.97(3.31]0.85[3.65(0.93|3.34|1.02|1.454| 0.164

20 |3.71(1.00(3.93(0.87(3.13(0.88|3.39(1.33|3.53(1.03|3.79(1.01|3.73(1.15|3.34|1.18|4.10(0.97|3.78|1.20| 2. 041 | 0. 034x*

21 |4.65(0.56|4.62{0.60(4.31|0.77|4.73(0.54|4.64|0.60(4.65|0.76(4.77(0.46|4.71|0.52|4.65|0.55(4.69|0.63|1.157| 0.322

22 |3.89(0.82(4.25(0.84(3.77(0.86(3.52(1.30|3.71{0.96|3.79(0.77|3.83(0.85|3.40(1.07|3.96(0.86|3.47|1.08|2.192 | 0. 022%*

i AL H3 (Tl A2: A (L) Bl:EoK AR (Tiol) B2 B A R(EREL) Cl: B #(TioHk)

C2: RP¥(E%EL) Dl:ip# (T3 D2:p¥UREL) El: 1 ¥$(Zs540) E2:1 ¥(%%1)
Fl:p #(T3d8) F2: 3 £GREL) Gl RBE(TEER G2: ¥ (BB L) H: p o #(3o80)
H2: pd $(FFL) 11 3h(T3af) 120 9RGEEE) J1: 7 (2 3980) J2 pg (L)

¥4 p<0.05  kx& p<0.01  ®kkZ p<0. 001

(2 )RTHAEALBLAERPZ KL B A4

¢ * SPSS H F]+ ANOVA ~ 47 > =& % 8 7 & ¥ &£ & #H ik F 7 & One-Way ANOVA
At E o BERET AT REREKT LDV, TREBRASAFE IR R
By dased ) TREBAAHTBET SR, TRESHERS o MRy, - TR
%f%ﬁﬁl%ﬁﬁﬁvﬁJ‘ " A R 2 55 LONG STAY ; & T4k i ﬁé@ﬂ%
BLAD FEE kB R AP FREFLRE S AT A RKTAABENT AP G
a2 B
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% 8% by ARKFKRRE Z K One-Way ANOVA 4 & £
Wi | Al A2 Bl B2 cl c2 D1 D2 El E2 Fie ¥
1 3.70 0.99 3.88 113 | 4.03 0.99 | 4.01 121 4.20 100 | 1.530 | 0.193
2 | 3.4 117 3.62 118 3.64 1.07 3.63 1.16 3.90 .92 | 1.077 | 0.368
3 | 3.3 1.29 3.19 1.15 3.11 1.05 2.98 1.00 2.88 0.95 | 1.520 | 0.196
4 | 317 | 091 3.56 | 0.92 | 3.8 | 0.84 | 3.5 1.01 4.07 | 0.85 | 6.784 |0.000%%k
5 | 3.08 0.61 3.21 0.94 3.11 0.84 3.00 0.81 3.05 0.92 | 0.826 | 0.509
6 | 344 | 090 | 3.8 | 093 | 3.90 | 098 | 363 | 099 | 3.8 | 0.97 | 2.438 | 0.047%
(R 0.87 | 4.21 0.90 4.47 0.78 | 4.35 0.85 | 4.50 0.74 | 1.416 | 0.228
8§ | 4.65 0.59 | 4.70 0.52 | 4.74 0.48 | 4.64 0.69 | 4.79 0.45 | 0.672 | 0.612
9 | 3.59 1.05 3.72 0.97 3.90 0.90 3.82 0.91 3.98 0.86 | 1.373 | 0.243
10 | 3.4 | 101 3.36 1,11 3.68 .02 | 3.44 | 107 | 3.8 1.06 | 2.586 | 0.037%
11| 3.48 0.83 3.73 0.96 3.70 0.98 3.60 111 3.50 1.06 | 0.744 | 0.563
12 | 3.34 1.02 3.18 104 3.47 1.02 3.43 118 3.62 107 | 1.602 | 0.173
13 | 8.1 1.0l 3.11 .09 3.3 1.07 3.30 1.16 3.50 113 | 1181 | 0.319
14 | 3.1 1.02 3.10 1.09 3.37 1.07 3.28 1.16 3.45 110 | 1.065 | 0.374
15 | 3.70 1.21 3.78 1.21 3.88 1.19 3.58 1.20 3.81 111 | 0.666 | 0.616
16 | 2.95 1.10 2.90 1.09 3.19 1.28 3.01 111 3.05 1.29 | 0.563 | 0.689
17| 242 0.99 2.52 1.19 2.50 1.28 2.52 1. 10 2.64 L1 | 0.226 | 0.924
18 | 323 | 07 | 33 | 093 | 3.60 | 0.87 | 3.28 | 0.92 | 3.73 | 0.8 | 3.500 |0.008%*
19 | 325 | 07 | 32 | 09 | 3.62 | 0.8 | 3.41 0.95 | 3.79 | 0.86 | 3.610 |0.007%*
20 | 3.53 117 | 3.45 1.11 3.58 .00 | 3.74 | 106 | 4.11 0.95 | 3.638 |0.006%k
21 | 4.57 0.61 4.73 0.53 | 4.66 0.62 | 4.68 0.58 | 4.58 0.66 | 0.839 | 0.501
22 | 3.65 | 0.98 | 3.48 .02 | 3.8 | 0.74 | 3.8 | 0.93 | 4.26 | 0.76 | 6.504 [0.000%kx
0 AL EY (T A2 WY (BFE) BL: A B(Tiof) B2 A Y MGEREL)  Cl: (TN
C2: & (JHZ) DI: A8 (Tiog) D2:AFGREL)  El:agoinr (Tiof) B2:IF5 4 (L)
s0KA p<0.05 KA p<0.01 Rk p<O. 001

(I )i ik B F RehZ B 247
iP5

4 AR T B
Fﬁ¥iﬂ’**ﬂkﬁﬁﬁﬁﬁ%ﬁ%$ﬁp

R

Q%M A TRERH AT, TRERERE P
TR EE AL TSRS S | kP g R
FRFEELIE -

53 4 g Gk

2097 FASFRRORH AR F R B AT 4

WA | BT |2 BERL | ARTIOE | ARERL & e
1 3. 88 1.16 4.10 0.99 -1. 896 0. 059
2 3. 71 1.21 3.54 1.08 1. 384 0. 167
3 3.19 1.16 2. 94 0.94 2. 154 0. 032%
4 3. 44 0.93 3. 90 0. 92 -4. 438 0. 000%*
5 3.15 0. 87 3. 00 0.8l 1.594 0.112
6 3. 66 0.95 3. 88 0. 98 -2. 092 0. 037%
7 4.29 0. 86 4.42 0.82 -1. 488 0.138
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E £ DIV, ~ TR




WL b,
8 4. 68 0. 56 4.73 0.57 -0. 831 0.407
9 3.70 0. 96 3.97 0.89 -2.268 0. 024%
10 3. 44 1.08 3. 64 1.06 -1. 659 0.098
11 3.59 1.02 3. 67 0.98 -0.707 0. 480
12 3. 37 1.12 3.40 1.03 -0.198 0.843
13 3.27 1.14 3.30 1. 06 -0. 224 0.823
14 3.23 1.11 3. 31 1.08 -0. 638 0.524
15 3. 67 1.19 3. 83 1.18 -1. 260 0.208
16 2.99 1.14 3.03 1.18 -0. 364 0.716
17 2.50 1.14 2. 56 1.15 -0. 461 0. 645
18 3.39 0.89 3.43 0.92 -0. 466 0. 641
19 3.45 0.91 3.43 0.94 0.197 0.844
20 3. 61 1.10 3. 74 1.06 -1.116 0. 265
21 4. 65 0.58 4.67 0.60 -0. 258 0.796
22 3.73 0.95 3. 85 0.93 -1.157 0.248

*% p<0.05 kK& p<0.01  *¥kxE p<0. 001
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g * SPSS H F]3+ ANOVA ~ 47> = B 4 10 # F FJe~> R B ik F F 5 One-Way ANOVA
AT E o SERET o A TREBAEEES 2 TRES B ’f’%*"%%g J PR R
FAPFREFALE > "2 RS AP TE R EFEAR -
(C)-FaA2ZPEAERET KL R 4T

11 % w2 35 kB F & One-Way ANOVA 4 47 % - & * SPSS H %]+ ANOVA
AT BERRT A TREB AP L ENE é-"m g TR B A é»ﬁ—fawﬁe;:éﬁn IR R
RAPITRFAR > T AR A2 P L st RIEP F EFHLLE -
(M) e r kB E fend B A4

%12 % F % o~ Rk F F One-Way ANOVA ~ 47 % > ¢ * SPSS H %]+ ANOVA ~ 47
ST A TRERIERE > FERL DIYJ & TRiER iﬁ’kﬁéﬁ%ﬁ*%gﬁm 22N S A
ﬁxiﬁﬁy%»:'ﬂ’”“V?PEHMJJ%;I— LG R FRFLELR o
(4 )= 2 tkfP /‘:Ef“m *AREZ Rt R At

# 13% 1 kB EEF * HikF F K One-Way ANOVA ~ 45 % > i¢ * SPSS H %]+ ANOVA
Ao SRS A TREBALHNRER ) > TRESB R v %Y 2 TRE
TR e L 3 T’F*ﬁ?‘éﬁn RF R RIEPFHEFLE > T AR AP L PBE T
KB HEFELE -
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# 10 7 Ip 7de== R it iR A F K& One-Way ANOVA 4 & %

wi| A A2 BI B2 C1 c2 D1 D2 El 2 | FE |M¥R
1 4,22 1.01 4,05 1.12 3.61 1.22 3.79 0.77 4.21 | 0.87 |3.628|0.007%%
2 3.79 1.18 3.62 1.15 3. 66 1.15 3.75 1.12 3.40 | 1.31 |0.604| 0.660
3 2.97 1.04 3.04 1.08 3.11 1.15 3.39 1.01 3.25 | 1.13 [0.870| 0.482
4 3.71 0.99 3. 66 0.93 3.46 0.98 3.68 1.07 3.56 | 0.80 |0.949| 0.436
5 2.91 0.91 3.11 0.86 3.00 0.83 3.37 0.86 3.28 | 0.68 |2.005| 0.093
6 3.70 0.98 3.78 1.01 3.71 0.93 3.82 1.03 3.68 | 0.73 |0.181] 0.948
7 4.21 0.98 4.38 0.82 4.34 0.82 4.41 0.77 4.21 | 0.90 |0.382] 0.822
8 4.46 0.69 4.74 0.54 4.72 0.54 4.68 0.47 4.53 | 0.62 |1.068] 0.372
9 3. 66 0.97 3.81 0.93 3.90 0.91 3.89 1.08 3.56 | 0.87 |1.068] 0.372
10 | 3.64 1.15 3.48 1.04 3. 40 1.10 3. 86 1.15 3.53 | 0.98 |1.159] 0.329
11| 3.7 1.17 3.68 1.01 3.38 0.99 3.72 0.79 3.65 | 0.86 |1.637| 0.164
12 | 3.39 1.21 3.37 1. 06 3.24 1.13 3.68 0.92 3.50 | 1.01 |0.988] 0.414
13 | 3.27 1.16 3.25 1.07 3.16 1.17 3.75 0.98 3.3¢ | 1.09 |1.631] 0.166
14 | 3.29 1.20 3.28 1. 06 3.14 1.18 3.72 0.99 3.21 | 0.97 |1.534] 0.192
15 | 3.50 1.22 3. 86 1.12 3.54 1.34 3.82 1.03 3.87 | 112 [1.613] 0.171
16 | 2.7 1.17 3.02 1.12 2.97 1.24 3.44 1.29 2.96 | 0.82 |1.598| 0.174
17 | 2.52 1.12 2.62 1.17 2.35 1.11 2.65 1. 26 2.37 | 0.94 |0.936] 0.428
18 | 3.43 0.96 3.45 0.87 3.32 0.98 3.72 0.75 3.06 | 0.75 |2.411 0.049%
19 | 3.45 0.92 3.48 0.88 3.38 1.03 3. 68 0.76 3.21 | 0.94 |1.153] 0.332
20 | 3.66 1.13 3. 62 1.09 3. 60 1.14 4.03 0.82 3.68 | 0.99 |0.952] 0.434
21 | 4.56 0.68 4.67 0.61 4.79 0.43 4.51 0.73 4.59 | 0.49 |1.847] 0.119
22 | 3.79 1.07 3.86 0.88 3.58 1.05 3.68 0.89 400 | 0.76 |1.711] 0.147
o ALD 12 4 (0% A2 12 A (R L) BL:3-5 4 (Tio%) B2:3-5 A (HREZL)  Cl:6-7 4 (%oH)

C2:6-7T ¢ (i 4) DL:8-94(Tsode) D2:8-9 4 (M) EL:10-11 4 (T358)  E2:10-11 * (%)
11 2w jrz 3 L8k AF F & One-Way ANOVA 4 & £

wa | Al A2 Bl B2 c1 c2 D1 D2 El E2 | P& (¥R
1 4.09 1.04 3.90 1.13 3.86 1.17 4.11 1.06 3.97 | 1.07 |0.575| 0.681
2 3.24 1.17 3.66 1.19 3.54 1.08 4.09 1.04 3.60 | 1.20 |3.403| 0.011%
3 2.92 1.19 3.16 1.19 2.98 0.9 3.18 1.09 3.11 | 0.96 |0.627| 0.644
4 3.85 0.90 3.52 0.98 3.75 1.05 3.71 0.88 3.47 | 0.86 |1.711| 0.147
5 2.95 0.94 3.15 0.87 3.00 0.73 3.20 0.84 3.08 | 0.87 |0.868| 0.483
6 3.87 0.97 3.84 0.94 3.50 1.05 3.62 0.94 3.84 | 0.90 |1.808| 0.127
7 4.36 0.82 4.30 0.87 4.42 0.86 4.49 0.74 4.21 | 0.87 |0.989| 0.413
8 4.68 0.56 4.63 0.65 4.65 0.60 4.90 0.29 470 | 0.51 |2.230| 0.065
9 3.82 0.91 3.71 0.95 3.93 0.91 3.83 1.08 3.78 | 0.85 |0.557| 0.694
10 | 3.78 1.10 3.53 1.04 3.45 1.10 3.47 1.11 3.44 | 1.07 |0.752| 0.558
11| 3.60 1.06 3.62 1.02 3.52 0.99 3.71 0.97 3.60 | 1.00 |0.442| 0.778
12 | 3.53 1.07 3.49 1.08 3.29 1.08 3.35 1.21 3.20 | 1.00 |1.108| 0.352
13 | 3.48 1.07 3.38 1.09 3.13 1.13 3.29 1.27 3.13 | 0.98 |1.233| 0.296

24




RO e,
14 3.46 1.12 3.33 1.08 3.14 1.12 3.18 1.22 3.17 1.01 |0.818| 0.514
15 3.51 1.28 3.91 1.09 3.72 1.27 3.26 1.24 3.92 1.07 |3.696|0.006%
16 2.90 1.31 3.11 1.08 3.08 1.21 2.81 1.24 2.97 1.07 |0.808| 0.521
17 2.46 1.20 2.57 1.14 2.49 1.05 2.38 1.14 2. 69 1.16 |1.087| 0.363
18 3.51 0.74 3.35 0.92 3. 36 0.93 3.52 0.91 3.39 0.94 |0.518| 0.723
19 3.51 0.84 3.42 0.91 3. 36 0. 96 3.60 0.88 3.42 0.99 |0.600| 0.663
20 3. 87 1.09 3.57 1.07 3.91 1. 00 3.69 1.10 3.44 1.11 |2.130| 0.077
21 4.60 0. 62 4.61 0. 62 4. 65 0.62 4.71 0.53 4.75 0.52 10.823| 0.511
22 3.97 0.98 3.7 0.95 3.78 1. 00 3.81 0.78 3.76 0.98 |0.572| 0.683
3 Al RA(Tid) A2 B A(REL) BL: R S RE(Ti5E) B2: pr s AMAREL)
Cl: k&~ F¥ P (i) C2: pE k¥ - MA(BEL) Dl B(Ziodk) D2: % M(EEL)
El: 27 {750 5B B4 (T 358) E2: 27 A5 M EaGRE L) *£p<0.05 kx4 p<0. 01
# 12 2 I 7 qo r ik F f One-Way ANOVA 4 & 2

87 Al A2 Bl B2 Cl C2 D1 D2 F& BEH
1 4.05 1.03 3.93 1.07 3.83 1.19 4.13 1.25 0.819 0.484
2 3.57 1.09 3. 64 1.11 3.85 1.23 3.51 1.44 0. 886 0. 449
3 3.14 1.07 3.10 1.02 3.08 1.24 2.97 1.18 0. 229 0.876
4 3.79 0. 92 3.47 0.91 3.81 1.02 3.54 0. 98 3.181 0. 024%
5 3.12 0.71 3.09 0.83 3.04 0.95 3.18 1.07 0.207 0. 891
6 3.80 0.81 3. 62 1.02 3. 96 0.94 3.81 1.04 2.021 0.111
7 4.40 0. 82 4,27 0.87 4,57 0. 66 4,10 0.99 2.998 0. 031%
8 4.65 0.96 4.69 0.51 4.83 0.37 4.62 0.72 1. 554 0. 200
9 3.81 0.87 3. 74 0.97 3.96 0.96 3.70 0.93 0. 936 0.424
10 3.56 1.13 3.44 1.05 3.73 1.07 3.40 1.03 1.273 0.283
11 3.82 0.92 3.58 0.96 3.47 1.14 3.56 1.11 1.785 0.150
12 3.40 1.03 3.23 1.02 3.63 1.23 3.56 1.14 2.542 0. 056
13 3.30 1.03 3.14 1.08 3.52 1.24 3.45 1.12 2.127 0.097
14 3.27 1.04 3.11 1.06 3.52 1.21 3.45 1.12 2.546 0. 056
15 3.69 1.30 3.76 1.09 3. 96 1.11 3.35 1.35 2.130 0.096
16 3.01 1.19 2.99 1.10 3.09 1.13 2.91 1.34 0. 204 0.894
17 2.40 1.14 2.45 1.05 2.63 1.23 2.94 1.28 2.415 0. 066
18 3.39 0.95 3.33 0.83 3.52 0.99 3. 56 0.92 1.088 0. 354
19 3.40 0.97 3. 37 0.85 3. 62 1.00 3.59 0.92 1. 466 0.224
20 3.75 1.01 3.55 1.08 3.86 0.99 3.62 1.36 1.477 0. 220
21 4.63 0.57 4.64 0.61 4.75 0.43 4.64 0.75 0.579 0. 629
22 .18 0. 94 3.67 0.90 4.03 0.96 3.83 1.09 2.100 0.100
ROAL2 F T (E oK) A2:2 g (L) Bl:2 ~ 6 §~(%izd) B2:2 ~ 6 (%% L)
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Cl:6 ~10 F~(Lizg) C2:6 ~10 F~CREL) D1:10 F~rlt (Fod) D2:10 § At (FFL)
*2 p<0. 05

# 135 7 ki EE 7 % $HiRF F & One-Way ANOVA 4 & £

i

A Al A2 Bl B2 C1 C2 D1 D2 El E2 Fig BEL
1 3.92 1.05 4.00 1.14 4.13 1.32 4.00 1.50 4.33 1.15 0.297 0.880
2 3.59 1.09 3.72 1.24 3.81 1.18 3. 66 1.65 3. 66 2.30 0.325 0.861
3 3.15 1.03 3.02 1.20 2.90 1.06 3. 11 1.26 2. 66 1.52 0.531 0.713
4 3. 61 0.92 3.51 0.99 4.40 0.84 3.88 1.36 4.33 0.57 2.010 0.093
5 3.12 0.80 3.03 0.88 3.21 0.76 2.55 1.13 3. 66 2.30 1.650 0.161
6 3.1 0.97 3.73 0.94 4.13 0.71 3.88 1. 26 3. 66 1.52 0.989 0.413
7 4.33 0.85 4.30 0.86 4.59 0.59 4.55 1.01 4.00 1.00 0.782 0.537
8 4.66 0. 60 4.74 0.52 4.72 0.55 4.88 0.33 5.00 0.00 0.782 0.538
9 3. 77 0.95 3.81 0.94 3.95 0.84 3. 17 1.09 4.00 1.00 0.217 0.929
10 3.48 1.08 3.55 1.06 3.68 0.99 3. 17 1.39 3. 66 1.15 0.357 0.839
11 3. 66 0.98 3.50 1.00 3.72 1.12 3. 66 1.41 4.33 1.15 0.855 0.491
12 3.28 1.03 3. 46 1.11 3. 68 1.12 4.11 1.53 3. 66 1.15 2.104 0. 080
13 3.18 1.05 3.317 1.16 3.54 1.10 4.00 1.50 3. 66 1.15 1. 975 0.098
14 3.16 1.06 3.32 1.13 3.59 1.14 3.88 1.45 3. 66 1.15 1.811 0.126
15 3.78 1.16 3.77 1.20 3.68 1.17 2.33 1.11 3.66 1.52 3.331 0.011%
16 2.99 1.14 3.15 1.09 2.81 1. 40 2.11 0.78 3.33 2.08 2.020 0.091
17 2.46 1.11 2.69 1.16 2.68 1.21 1. 66 0.70 2. 66 2.08 2.090 0.082
18 3.33 0.87 3.42 0.9 3.59 0.85 4.11 0.92 4.33 0.57 2.748 0. 028%
19 3.36 0.89 3.47 0.94 3.72 0.93 4.22 0.83 4.33 0.57 3.340 0.011%
20 3. 60 1.06 3.64 1.10 3.95 1.17 4.44 0.88 4.33 1.15 2.024 0.091
21 4.65 0.56 4.67 0.60 4.63 0.78 4.77 0. 66 4. 66 0.57 0.107 0. 980
22 3.70 0.91 3.79 0.98 4.22 1.10 4.22 0. 66 4.33 1.15 2.287 0. 060

Al 1~ (2 4) A2:1F~nTREL) Bl:1§-2%~(*54) B2:1¥-25~(FEL)
Cl:29-34 (=5 C2:29 3§ ~(FFL) D1:3§-5%~(*mk) DZ:3F 5 ~(HFFL)EL:5F

b (X edk) E2:5F~m bt (R&L) *% p<0.05

— P F/WE

ko % @;guv;: HEREDAEAPE S 2 ERRESRAFE4oT = A £8
(= D)RMRFAS 0 FlEB R EET RHRF DT £a 22 5- xS
¥R R E & R ?pﬁ:"‘ AL R ’%éi’s"ééf#ﬂ“i,&n%ﬁviifgﬁﬁau ik
%é%é”a‘%iﬁﬂ 20 LR g KPR OFURFE Ry W EE AR 3 R
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Analysis of Eel Aquaculturein Lu Kang of Consumers Demand Level on
Traditional Aquaculture Transfor ming into Recreational Aquaculture

Horng-Suen Chen*, Long-Ji Chen?, I-Wen Huang®
! General Education Center (Associate Professor) Overseas Chinese University
2 General Activity Center, Huatan Hight School
3 Department of International Trade (Associate Professor) Overseas Chinese University

Abstract

Tourism and leisure industry is viewed as one of the potential industries in today’s
market. People in Taiwan are so keen to pursue the working experiences of al walks of life
that their intension to travel rises. This is an opportunity to develop fishery, not only
increasing the additional value of fishery products but also pushing the industry to a
sustainable development.

Therefore, how to combine traditional el aguaculture and tourism activity to be a
prosperous industry is a topic worth researching. Researcher conducted methods of literary
reviews and field survey in this study. The research including the consumers’ requirements are
recreation and happy life, exercise and health, and exploring new knowledge of a new field
that tries to understand the consumer's demand items and level in such industrial
transformation.

The result of this study indicates that most of the tourists are happy to see the traditiona
eel aguaculture turning into recreational fishery and are willing to participate in the relating
activities and there are existed difference. The results of this study can be used as industry
development power of the fishery.

Keywords. Tourism and recreation, Industrial transformation, Consumer demand
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Social Services and Leisure Industry Research
Vol.3, 30-45 (August, 2014)

Self-Concept, L earning Motivation and Well-Being
— A Case Study of the China Youth Corps members of lifelong learning

Tung-Miao Chang' Hsiao-Ling Han?
'Department of International Business Management, Tainan University of Technology
National Institute of Adult Education, National Kachsiung Normal University

Abstract

This study was to investigate the persona background factors, self-concept, learning
motivation on well-being for adult learners. This study used the method of questionnaires
survey for lifelong learners from participating China Youth Corps in Taipei City and
Kaohsiung City. Total of 363 usable questionnaires were analyzed through statistical methods
such as descriptive statistics, t-test, ANOVA analysis, regression analysis for data processing
and analysis. Results show: the current situation for learnersis the level of above average on
self-concept, learning motivation and well-being; 2 learning motivation in Kaohsiung learner
are significantly higher than Taipel City, but not significant difference in self-concept and
well-being.; 3 the learners of different levels for self-concept, learning motivation on
well-being hve a significant relationship; 4. individual backgrounds, self-concept, learning
motivation can predict power on well-being in the upper level, especialy in  self-concept as
the most important predictor variables. Finally, based on the findings, this study provided
several recommendations for learners and China Youth Corp and future research as a
reference.

Keywords: Learning motivation, Learnersin adult, Self-concept, Well-being
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B Alum s e B BgpPH i BELb i ARIW & | BEREZAR BEBE T
300 M/C 5.7 0.9 0.98 1 1
300 M/C 6.1 1.0 1.00 2. 2.
300 M/C 6.5 11 1.02 3. 3.
300 M/C+PH &1 ¢ 5.7 0.9 1.00 2. 3.
300 M/C+PH &1 ¢ 6.1 1.0 1.02 3. 1
300 M/C+PH i 6.5 11 0.98 1 2.
300 PH v 5.7 1.0 0.98 3. 2.
300 PH v 6.1 11 1.00 1 3.
300 PH v 6.5 0.9 1.02 2. 1
250 M/C 5.7 11 1.02 2. 2.
250 M/C 6.1 0.9 0.98 3. 3.
250 M/C 6.5 1.0 1.00 1 1
250 M/C+PH i 5.7 1.0 1.02 1 3.
250 M/C+PH i 6.1 11 0.98 2. 1
250 M/C+PH &1 ¢ 6.5 0.9 1.00 3. 2.
250 PH v 5.7 11 1.00 3. 1
250 PH dic 6.1 0.9 1.02 1 2.
250 PH dic 6.5 1.0 0.98 2. 3.
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NO.1 5.1829 1.82
NO.2 5.3489 1.86
NO.3 5.2768 1.84
NO.4 5.1549 1.82
NO.5 5.1780 1.82
NO.6 4.8485 1.75
NO.7 4.6539 1.71
NO.8 5.1371 1.81
NO.9 5.5877 1.91
NO.10 5.4080 1 .87
NO.11 5.0632 1.79
NO.12 5.5872 1.91
NO.13 5.5513 1.90
NO.14 5.2231 1.83
NO.15 5.4582 1.88
NO.16 5.3632 1.86
NO.17 5.6002 1.91
NO.18 5.1559 1.82
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Social Services and Leisure Industry Research
Vol.3,46-61 (August, 2014)

Resear ch using field mouth method analysis system regulation optimization

Wen-Hua Chu?! Yu-Cheng L eet Chia-Hsin Wuz?
1 Department of Technology Management, Chung-Hua University
2Industrial Engineering and Management Department, Minghsin University of Science
Technology

Abstract
Enterprises actively pursuing product innovation and manufacturing technology
sophistication beyond the enterprise The quality improvement not only rely on online product
testing, and the need in the product design stage is taken into acc ount. will mainly focus on
the quality of the initial design into new product development, this can be avoided entirely on
the latter part of the product quality control process to improve quality control, and quality
while reducing the cost of losses.,,

In this paper, the Taguchi Method is employed, where the L/band the make up of wire
section vacuum are selected as control factors.by a optim designated orthogona array, the
number of experimentsis reduced and the optimized paper machine operational parameters can
beefficiently obtained.

Keywords: Taguchi Method, Orthogonal arrays
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