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The Effect of Upper Extremity Usage and Length of Training to
the Function of Dance Turn
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Park, Yang-Sun(Hanyang University) + Lim, Young-Tae (Konkuk University)

ABSTRACT

Y. S. PARK, and Y. T. LIM. The Effect of Upper Extremity Usage and Length of Training to the Function
of Dance Turn . Korean Journal of Sport Biomechanics, Vol. 17, No. 1, pp. 175-184, 2007. The first purpose of
this study was to compare kinematic variables during spinning motion with or without upper extremity and
identify the most effective spinning method. The second purpose of this study was to compare functional
difference between novice and elite dancers with the term of training, Ten experienced female dancers and ten
novices were recruited as subjects for this study. Elite group was asked to perform turn motion with three
types of upper extremity. Novice group has taken training of spotting technique for five weeks. Four Falcon
HiRES cameras were used to analyze kinematic variables including head angular velocity and GG displacement
during spinning. These data were sampled before training, after 3-week, and 5-week of training. Eight different
events in two consecutive turns were defined for statistical comparison. One-way ANOVA was performed to
compare among the kinematics of turning motion with three types of upper extremity. Independent t-test also
used to compare kinematics between elite and novice at three different length of training, As results, spinning
with both arm increased angular velocity and stability compared to the turning motion with one arm or with
arm strapped and found out that the turn with both arm was the most effective way of spin. Also, for novice
dancers, three weeks of training were needed to complete spinning motion.
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3] H(rotating), V-5 (circling), 2~¥(spinning), 353
Z(somersaulting), EI2-E(twisting), WH(pirouetting),
E7|(tuning), 2~Y(swinging) SOE TR HdEE
QA SHFAS BE TR F8o oA FEHL
2 AMEE 71o|tHCarr, 199%; Kenneth, 1984). 3142
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PeMe BAEl Ue A o= o BEo FF
FAE Aot St 713, 1997).
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TZ(coordinative  structure) 2] wAO|=F T
(constraint)¥]=  Aolgtal  dAE THKelso,
Southard, & Goodman, 1979). && A4S saA &
SAO] 7150l sl s FHACRE ALY
= A7E Uehde 7 29 F713Q0 §A 53
2 38| A YeEY T35 QAER F4Y

Ao (Wisendange, Kazenikov, Perrig, & Keluzny,
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31 $ith(Heuer, 1991, 199).
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3 AEFY 28 Z208 7y
™A 8
Screen 1400 * 1050 pixel
Signal size 18
gl composiion 151D E G M s C 4
Signal change time 1 sec
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Chin

Left inferior orbitale

Right great trochanter point
Left great trochanter point
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event 3
event 7

event 2
event 6

event 1
event 5
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A A, 5 F B BT AR 45AS),
B 8% ASUON, T F B B AU
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independent ttests AAIBITE B BAA AHYe
SPSS 11.0 for Windows ZZ 138 o834, 573
FFES p<06E 33T
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A v d 29Es 93 RS 7] w8
A3k Sl Alo] Bl 1802 sk AHoz
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] iWOl AdiHoz “go gox Byela ozl
3 & TS A WTATE & B ARSSHA &2
T(AS )EE} frolshA =& #E]Y 3H 58 AT
itk ojAe & B AREE B FHo] 2w
719 I &x2 RS BAS Aee siHEE
Z A 25 ITMIe 9FS 3 Aoz Ho
AAlE e s o ®o| wo} A &R YIS

Axz Jehdty Ala®ch X9t Bvent 3
Agolle Al 7 O 3 54 EFA S, TA
ASA]-O] TAS} OAAo], 1831 OAS} ASALolo)A|

H'AQEE_‘EL_‘?LWH
r_hl

TR YERATHp<.001). ] event 72 event
E4. 02 3™ & (radfs)
Motion Type
E F-value
ven AS OA TA
5.08° 5.4 6.79%
1 11.206%
(1.39) (137) (149)
) 521c 6.36 8.00° A
(1.89) (217) (281) '
1 ] be ] c ! ab
; 040 8.65a 13.02 -
(1.88) (1.82) 2.22)
207 14 589
4 125976+
(0.81) (0.60) (149)
s 445° 4 646" P
(0.87) (0.87) (1.79) ‘
61 . 746"
6 >6 685 46 3.870¢
(2.45) (L63) 2.82)
10.13° 883 11.94°
7 11.018%
(249) (218) (222)
185 1.79 242
8 2150
(114) (0.99) (139)

*p<05 *p<01 **p<001, E5He] ghe REHAR.
a: armestrap motion b: one-arm motion ¢: two-arm motion
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gAo 257 7 ulnd 23, BARCE AR Aol 4% HWEAY AVHL welFT ok o] 2
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Motion Type Motion Type
Event F-value E F-value
ven Arm-Strap ~ One-Arm ~ Two-Arm VI Arm-Strap - One-Arm - Two-Arm
58.84 57.24 55.36 7543 -84.54 -80.01
2 0121 2 1417
(19.72) (15.46) (20.09) (16.00) (1643) (10.25)
65.69 62.92 7749 -14.65 2432 -16.52
3 0821 3 0.756
(37.82) (33.61) (19.92) (15.36) (26.81) (2273)
218.34 251.01 245.80 483 43.39 49.05
4 0.813 4 0.082
(87.80) (64.71) (57.17) (42.66) (42.08) (35.70)
787.57 812.98 785.06 -39.66 -30.02 -15.04
5 0.542 5 2183
(84.26) (7292 (64.70) (31.04) (29.28) (36.42)
822.68 858.62 808.11 11311 -113.14 94.69
6 1.255 6 1.960
(90.29) (91.10) (65.67) (31.65) (18.87) (35.15)
811.27 853.68 808.04 -47.12 -59.70 -45.35
7 1.19% 7 0.689
(8515  (102.90) (56.97) (17.41) (31.30) (48.92)
945.76 993.13 953.38 2172 24.00 2561
8 0.974 8 0.013
(%43)  (113.93) (60.07)
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JZ! 3. Event & AIXISA = 0|SHS

548 <ad BoXE IRIE 5 Sl yF A 9
HA(@A)o] oAl o) A=l 7P TA
o A7t g T 7HA 34 4, 5 ASe}F OAd H]
3 A= olge] A=rt /Mg vrke AL F YT

FAT ST AT
FASHE 40l 5‘401‘%% Eﬂ—g ‘6}251 e AE
LAl dsstAl 13k Aol deixe dnk
I FAARD FEel Qo] folgt Ao|7t YERA] o
Tt Z0E Hop £ dA7et A HsjE HA
(Crotts, Thompson, Nahom, Ryan, & Newton, 199;
Hugel, Cadopi, Kohler, & Perrin, 1999; Cole, 1991).
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<A Hunskilled)®] 4 717F H wg]

A FA o) FHYE sHRKskilled)S] FYgH HQL
I vlweidty <i 7> FE APl mE Ak
nEEzte] v 3 S55 Hlug Avjo|tt
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°o]g frist T4 730l

& 34 T4 715 vAe 9% 181

I 7. SEXe} 0|SHAL 2 02| 3N SE H|w (rad)s)
Trial Two - Arm
Eﬁﬂ; 0 week 3 week 5 week
Skilled 646(160)  686(131)  7.06(1.49)
Unskilled ~ 3.83(1.83)  624(131)  7.44(0.74)
t 2.853* 0942 0.642
Skilled 778251) 789272  833(349)
Unskilled ~ 737(145)  593(311)  7.67(336)
t 0.355 1341 0386
3 Skilled ~ 1273(161)  1383(240)  12.50(258)
Unskilled ~ 882(136)  1218(4.10)  17.37(357)
t 4777 0985 3121
A Skilled 482(180)  626(126)  658(0.70)
Unskilled ~ 794(071)  675(097)  8.83(1.01)
t 3.979+ 0.870 5163
s Skilled 674211)  639(1.76)  6.25(1.69)
Unskilled ~ 284(116)  737(027)  584(1.22)
t 4.046™ 1560 0557
‘ Skilled 704298)  741314) 794261
Unskilled ~ 679(1.26)  410(155)  7.60(5.03)
t 0192 2.668* 0170
; Skilled ~ 11.05216) 1222246) 1254202
Unskilled ~ 935(133)  1353(193)  14.25(4.44)
t 1.690 1181 0.989
Skilled 252095 251(117)  2.23(187)
Unskilled ~ 448(1.78)  381(1.86)  275(1.9)
t 2.654* 1.676 0540
*p<0.05, *p<01, *p<001, BZte] Fhe EFAA.

FEAE A0 week) A71oA s@ARe} v}
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Atk 53], A ni= 7 FAHska 9l
< &0 180°2 373 H(event 2, 6)Z 30|
7%‘ g o] Fo X3l 91% Al¥(event 3, 7), 12
A viE A% AZE A FAse w550l 360°

2 3JHEe AlR(event 4, 8)9 A= 3K F& A
2018 s8I WHS #Es 7 < Qlok
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0 week ZA%E AHHEY event 2(6)IME F 1
F A 7EE Aozt YERUA] gkt skA|RE
event 3(7)oMe A HIA &7t viGHA}

&% Ho} w2A JeRdal 93l event 4(8)0l4l=
T 2L do] WHE Yeh A wigEate] vl
&7t sz He) 24 A% WA Uesth o
2L AL U9 eventdl|M Yehd F 5 74
ToAte} 3 B A Al A} vlsEste] &
o] #dH 75 Aolg F BAFE o &

AE Aotk T 3F F (3 week) Al7]oAE event
6T sHzte} migER 7] HEIH &relA
rog Apol7h LRt

olgjgt Avl= FHo] oozl 3F T ml&HAle]
Y 3d &E7h Saxet ARl vehve A
HolFe Z102 vgaate] 33 Fdo] 371t <5
50| H3leS gvjgitt. 1y ¥4 55 $of Ade
event 37} event 49X w|EHEA} &z} B} {9
st 2 ”13] IH 28 el ok ¥R A

I

[ed

T #EHQ Hr2 HEsjHo] dojuhar Slvks A
AT Qo] st wE I £EE fAlskaL
Ath= Aoz Aasy, dhid vj&azle 3ae 9
AHoE ZR=S AYd] 2 T ARE W SA
dlele A (aR)ol A&Hog P e A
2 AlgHch

2) AAFA 9 o|F H
<HE 82 FY A WE SuAe} n%EA
AAFA -’F‘é ol 3 W= nwal Axoltt A
week) A1719] 74 event 25 A9SH &
= eventoﬂ A ZEze) &zl 7t 93k 2Jol=
u )

shAE 8 35 & HHe EE eventdl T &
b A UepA] ot vig@ERte] A9 FH 35
A oln] ¥R} FUS W T FEHUS
HAFa 9k o] 2 ZAile HYPAL AlA| FHd
o8} FdHchLord, Ward, & Williams, 1996; Judge,
Lindsey, Underwood, & Winsemius, 1993)= X119}
1 8ol YAgke AR A

I 8 &EAQ} D3R} 2t MAISA 01F & H9| H1 (om)
Trial Two - Arm
g‘;gﬂ; 0 week 3 week 5 week
Skilled  -1.23(0.30) -1.04(0.22) -0.95(0.22)
Unskilled  -1.43(0.11) -1.25(0.96) -0.70(0.92)
t 1.531 0.588 0.750
Skilled 0.04(0.20) 0.36(0.15) 0.50(0.25)
Unskilled  0.58(0.56) 0.33(0.92) 0.89(0.96)
t 2.529* 0.084 1.103
Skilled 2.64(0.72) 3.23(043) 342(0.28)
Unskilled ~ 5.01(1.24) 2.66(1.59) 4.25(1.89)
t 4498+ 0.987 1.220
Skilled 6.60(0.92) 6.94(1.33) 6.95(1.33)
Unskilled ~ 8.62(0.44) 7.60(1.48) 6.90(0.29)
t 4,904+ 0.926 0.101
Skilled 5.18(1.09) 5.61(1.36) 5.74(1.22)
Unskilled  7.17(0.32) 6.80(1.85) 5.68(0.24)
t 4,280 1452 0.106
Skilled 6.02(1.36) 6.61(1.48) 6.84(0.89)
Unskilled ~ 8.67(0.58) 8.11(1.83) 7.85(0.92)
t 4432+ 1.805 2.057
Skilled 8.28(1.44) 9.53(1.89) 10.07(1.09)
Unskilled  12.77(1.06) 11.72(0.91) 11.84(1.82)
t 6.383* 2.940 2267

*p<0.05, **p<.01, **p<.001, 59 T FFHAL
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