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ABSTRACT

The purpose of this study was to quantitatively examine the biomechanical variables of Fouette turns for expert and beginner ballet
dancers and to determine the difference in the variables between the two groups. sixteen female ballet dancers participated in this study.
They were divided into an expert group(age, 25.38 + 192 years; height, 16838 + 4.66 cm; mass, 49.63 + 4.41 kg) and a beginner
group(age, 20.88 *+ 1.13 years; height, 161.63 + 7.42 cm; mass, 48.88 + 3.64 kg) depending on their ballet experience. Descriptive data
were expressed as mean * standard deviation (SD) for all variables including the duration, displacement of the center of the body, velocity
of the center of the body, angle of the body segments, angular velocity of the body segments, ground reaction force, lower extremity
torque, muscle activity, body weight, age, and body mass. An independence t-test was conducted to determine how the following variables
differed between the beginners and experts: duration, displacement of the center of the body, velocity of the center of the body, angle of
the body segments, angular velocity of the body segments, ground reaction force, lower extremity torque, and muscle activity. All
comparisons were made at the p<0.05 significance level. The results show that the experts scored high on the biomechanical variables,
although all the variables were not significant. Significant differences were found in the angle of body segments, angular velocity of the
body segments, lower extremity torque, and muscle activity(p<0.05). The findings of this study demonstrate that the experts have the
required skill to make an improved Fouette turn. The findings may also help ballet dancers to learn and understand the Fouette turn.
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Table 1. Individual characteristics of subject

(M=SD)
Subject(n) Age(yrs) Height(cm) | Body mass(kg) | Career(yr)
16 23.13£2.78 | 165.00+6.93 49.25+392 11.25+3.30

2. A A

B Aol AEE 33 FREA AlAE 2 AHEE Ay
ol 0 AF An)e] FAL <Table 2>} 2t

Table 2. characteristics of experimental tools

Measure ment Spec Manufac turer
M"ﬁg’; | CaPRIe | Notion Analysis

Motion Digital video Sony

camera

Hw NLT Motion Analysis
Sensor Reflection Marker | Motion Analysis

Measure the Force Force Plate Kistler
Operationg Cortex2 Motion Analysis
W Simulation SIMM 6 Musculographi
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Figure 1. Event and phase
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Table 3. Duration time (umit: sec)

Time Skilled Unskilled t p

P1 0.19+0.02 0.22+0.03 -2.256 0.041*

P2 0.24+0.02 0.27+0.02 -2.946 0.011*

P3 0.48+0.05 0.50+0.08 -0.540 0.598

Total 0.91+0.06 0.99+0.06 -2.603 0.020*
* 05

Pl % <38 22AME 0.19(002)%, BIEHA T1EA
T 022(:003)2E Y sz 1F0] 3354 Al A9
T Aol H Ae AlE et o pate 0041E B
Ao fogt AoF UEth P2 F sdx IFME
024(x0.02)%, Hl&AA I2dME 02700222 Jeh} &
#xl 25| IHEA Al AQEE Aol o AL AoE U
gt} o) pe 001108 EAZORE o3t AoR Uet
Stk WA 5 @A 2EAAE 091(x000)%, HIEEAL 15
AAME 099200022 UeR} <@zt 10| 3754 Al &
SH= ARte] ¥ AL Ao YT oW pik 002002
SAALE Fofgt A2 YT

2. AAZFA o5

Fouette 2} Al AAITA ol SHAXEH), YRPZ (+3)

A= <Table 4>9} 7o) Vet

Table 4. Center of Mass

(unit: m)

Skilled Unskilled t p

Pl 2.95£1.05 324222 0.328 0.748
X P2 2.57£3.96 1.78%1.94 072 0.484
P3 3.13£1.03 2758243 0.404 0.696
P1 1.18+0.81 2.59£1.48 -2.368 0.033*
Y P2 1.47+0.74 1.78£1.94 -0.422 0.679
P3 3.1340.66 2.98+3.47 0.119 0.908
Pl 11.59+4.36 14.93+2.71 -1.837 0.087

Z P2 19.40+8.62 15.29+5.13 1.157 0.266
P3 3.86%1.34 7.02+4.24 -2.005 0.078

Note. *Significant at p<.05
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Table 5. Angle of hip and knee and angle

(unit: deg)
Rotation Skilled Unskilled t D
Pl 44354853 48.27+10.82 0.804 0435
P2 56.44£14.99 58911927 -0.395 0.699
P3 255.66+13.79 195.42+53.89 3.062 0.016*
Pl 17.05£12.76 10.04+4.92 1452 0.181
P2 2642+9.71 16.83+10.52 1.896 0.079
P3 50.57+11.62 28.73+17.28 2.966 0.010*
X Pl 18.2046.02 13.1446.90 1.562 0.140
P2 25.4519.09 16.86+6.20 2207 0.045*
P3 15.03+4.46 11.1843.01 2022 0.063
Pl 15594597 17.45£10.55 0435 0.672
Hip P2 8.39+6.56 9.7042.68 0523 0.609
P3 25.667.73 23.82+6.66 0512 0.617
Y Pl 12.56+4.26 8.93£3.69 1.816 0.091
P2 9.95+3.29 9.0343.73 0522 0.610
P3 19.8349.12 12.844.47 1.957 0.078
P1 3.02+4.43 8451891 -1.544 0.145
P2 24.42+11.07 132945.77 2.520 0.024 *
P3 26.38+11.78 19.90+12.57 1.065 0.305
z Pl 13414625 15.91£5.36 -0.856 0.406
P2 19.1516.76 19.01+4.82 0.050 0.962
P3 20.63£10.00 22.75+6.17 0511 0.617
Pl 82.32+27.47 62.65+26.45 1.458 0.167
P2 88.1424.73 66.57+30.09 1.563 0.140
P3 36.86+20.08 39.70+16.62 -0.307 0.763
Knee X
Pl 36.98+11.5 32.36%14.64 0.703 0494
P2 46.17£5.57 36.69+13.03 1.892 0.079
P3 9.99+321 13.15£7.01 -1.16 0.265
Pl 0.04+0.01 0.1540.30 -0.970 0.365
P2 0.03+0.02 0.1410.26 -1.106 0.287
P3 0.07+0.03 0.0510.02 1.686 0.114
Ankle X
Pl 45.23+13.39 41.99+14.46 0465 0.650
P2 58.28+1.25 49.48+14.71 1.686 0.135
P3 9.3815.34 12.00+11.96 -0.566 0.581

#p<0.05
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Table 6. Torque of hip and knee and angle

(Unit : Nm)
Torque Skilled Unskilled t p
P1 52.10427.06 29.32+11.66 2.187 0.046*
R P2 25.37+10.00 23.5048.55 0402 0.694
P3 132.62+73.67 50.47+26.98 2,961 0.016*
* Pl 734112451 74.91424.65 0.122 0.904
L P2 70.09£17.24 45.57+9.06 3.56 0.003**
P3 151.16+62.45 74.94+18.54 3310 0.010**
P1 54.26+41.13 30.42+14.65 1.545 0.158
R P2 74.63+35.63 43.47+28.65 1.927 0.074
P3 199.37£98.21 96.77£70.97 2.394 0.031*
Hip Y
P1 110.41£39.61 114242431 0231 0.821
L P2 105.05+64.21 112.5+56.99 0245 0.810
P3 475.81263.16 245.66+137.49 2.193 0.046*
P1 22.84+10.7 11.1947.15 2558 0.023*
R P2 16.24£5.090 10.6844.73 2.266 0.040*
P3 55.70+20.35 42.66£17.74 1.366 0.193
‘ P1 28.49+12.99 38.8+7.31 -1.956 0.071
L P2 15.41£5.34 34.71+17.88 -2.925 0.019*
P3 19.62+10.12 14.98+2.99 1.245 0.248
P1 15.0248.01 11.7144.45 1.024 0324
R P2 14921341 9.8514.09 2.695 0.017*
P3 21.3246.68 14.8948.74 1.65 0.121
Knee X
P1 131.51£52.91 132.32427.09 -0.039 0.970
L P2 142.32+39.11 124.11£37.16 0955 0.356
P3 69.78125.76 54.99+16.37 1.370 0.192
Pl 1.9241.03 1.5310.99 0.769 0454
R P2 1.050.46 0.71+0.40 1.584 0.136
P3 3.80+1.46 2.94£2.19 0917 0.375
Ankle X
P1 85.59+35.55 75.93+18.77 0.679 0.508
L P2 10321+18.64 73.72+21.95 2.895 0.012*
P3 51.6310.73 49.49+9.18 0428 0.675

#p<0.05 *p<0.01
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Table 7.
MusleActivation Skilled Unskilled t p
P1 0.8610.28 0.39+0.21 3.795 0.002+*
R P2 1.0010.34 0.7640.16 1.765 0.108
P3 0.960.11 0.7740.11 3.440 0.0047*
B Pl 0.8740.17 0.6940.22 1.782 0.096
L 0.8620.07 0.60£0.18 3.821 0.002%*
P3 1.0620.17 0.8240.18 2.788 0.015*
Pl 0.6240.21 046+0.22 1514 0.153
R P2 0.6510.32 0.6310.20 0.134 0.895
P3 0.9610.24 0.690.15 2,616 0.020*
RE Pl 0.72+0.22 0.8240.27 0.875 0.396
L P2 0.98+0.16 0.88+0.09 1.597 0.138
P3 0.9310.14 0.73+0.21 2215 0.044*
P1 0524023 0.6510.30 0932 0.367
R P2 0.28+0.22 0.35+0.24 0.597 0.560
P3 0.6210.17 0.6510.23 0.249 0.807
V.m
Pl 0.93+0.28 0.8240.18 0.946 0.363
L P2 1.0310.24 0.9110.03 1.503 0.176
P3 0284025 0.3740.16 0872 0.398
Pl 0.3240.20 0274022 0424 0.679
R P2 0.6010.21 0.3440.20 2578 0.022*
P3 0.0110.05 0.0610.01 2484 0.026*
MS
P1 0.8610.17 0.7010.15 1.953 0.071
L P2 0.8410.23 0.75+0.11 0981 0350
P3 0.8240.27 0.5610.15 2.308 0.041*
Pl 0.3040.19 0.3940.23 -0.866 0.401
R P2 0.6310.16 05140.17 1.349 0.199
LG P3 0.04+0.15 0.09+0.10 0.792 0442
Pl 0.8710.20 0.62+0.14 2.858 0.013*
L P2 0954021 0.75+0.08 2.564 0.030*
P3 09140.17 0.8940.20 0.190 0.851

#p<0.05 *+p<0.01
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