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ABSTRACT

A Comparison analysis of kinematics of lower extremities for 1st position jump in
ballet between two types of ballet shoes

Youm, Chang-Hong* - Park, young-hoon** - Seo, kook-woong™*
(Pusan National University)

C. H YOUM, Y. H PARK, K. W. SEO. A Comparison analysis of Kinematics of lower
extremities for 1st position jump in ballet between two types of ballet shoes. Korean Journal of
Sport Biomechanics, Vol. 13, No. 3, pp. 327-340, 2003. The purpose of this study was to
investigate the height of jump, angle of the ankle and knee, the angular velocity of the ankle and
knee between two types of ballet shoes during a jump in the 1st position. The subjects were 5
female ballet majors of university in Busan, the majors who have been dancing ballet for six
years on the average.

The conclusions are as follows:
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* OhHAAY, 609753, A SAT FAT AB0MA B ik A3
B, G070, YA BAT AVE AB08A) Haishm ApEoie A48



328

. The height of jump had no significant difference between two types of ballet shoes, and then

the average of the height of jump with point shoes group(20.24+4.62 cm) was a little higher
than ballet shoes group(17.50+4.05 cm).

. The angle of the ankle had no significant difference for all events between two types of

ballet shoes. The minimum angle of ankle joint was represented to 54.36. at the E1 of the
left ankle angle of the ballet shoes and the maximum value was showed 15543, at the E3
of the right ankle angle of the point shoes.

. The angle of the knee had no significant difference for all events between two types of

ballet shoes. The minimum angle of knee joint was represented to 9954, at the El of the
left knee angle of the ballet shoes and the maximum value was showed 174.25, at the E3
of the right knee angle of the point shoes.

. The angular velocity of the ankle had no significant difference for all events between two

types of ballet shoes. The minimum angular velocity of the ankle was represented to 4.35
deg/s at the maximum height(E3) of the point shoes and the maximum value was showed
597. 81 deg/s at the take-off(E2) of the right ankle angle of the point shoes.

. The angular velocity of the knee had significant difference between two types of ballet shoes

at the event 1(p <.05). The minimum angular velocity of the knee was represented to -1.68
deg/s at the maximum height(E3) of the point shoes and the maximum value was showed
360.25 deg/s at the take-off(E2) of the left knee angle of the ballet shoes. The other events
had no significant difference between two types of ballet shoes.

KEY WORDS : KINEMATICS, BALLET SHOES.
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dg o)A 1st position HE F2& BE £33 T 529 yjEolm, FAZY A FZ A

B ovAAelt agn we mokd ojojA HT 7Y FY AAE FY & 3lojoF I
(White, 19%). =& Hxe SFAo] 2y, 34 A g3 98 de= s, 08 #Y 3¢ ¢
9 BZ 5, e %X, FAY 2D 2Ry 28e ERHY FT £30] VG AT
(Grant, 1982).

3179 &) F(turn out)d FAARH dE, F§, 1, g o2& Tty oJFE Z%7} 180,
2 3Ase YHE LIt 2 e JHdS V1B AAR Y, e T84 £ BEAYHE
A8 0?7%‘%}3 ALE 313, T3 Ak WPOB A& AFY o5 T T U=2 59 ¥
AE H8FE Aotk zeln JA ARE Wl A712) F%s W JBAY FeEde 2 Aelrt
AE}(Vaganova, 1969). gejA Lo Qo 232 FTE Fae W7t a2 Yol st xof A
o 22 Ao A o] TAHOR Y=o TEFAA Y FAS FaAAT & Aotk

oA B3] 60% ojdo] dHA F3| ) B2 BoA dojur(Bronner & Brownstein,
1997; Milan, 1994; Wiesler, Hunter, Martin, Curl & Hoen, 199%), 3tAlA}a]o] $%le g RAHE 9
A AzAe B7E, UE ARSY @54 E 9% |43, v 29 (plie)o EJE(point) T

T T UTHAERS, 2001).

FE8571 259 98S oty Z BAGA AEHE BHELEY FTHE ok Ao WY FL
3lth{Chatfield, 1993; Chatfield, Sveistrup, Trepman, Gellman, Micheli, & De Luca, 1998; Trepman
et al, 19%; Woollcott & Barr, 19%). WetA A7AEL W} FHo] F2HQ) Aot 789 7]
A Z9o i3 Bdo] 2HE 3o} ot

F&& THEE IRTHES A a5TTY, 253 A9 B hE e 28 4
A FFANE dedoez Bg olgthy FAL I8 F UL otk &Y, Eadsd add
%238 242 FUE +Z(point shoes)?] #FHEL & 47 o] 7t%

ol\} canvasZ THEo}A A4 rZ(ballet shoes)s} 27k 1
olng A BE0F TIUE w271 Yot o] IRJIE 2 FE FA A AT F
E 29 83 IUYE 29 7] goz I H3id AT A7E AMe WA 458
2% ¥AE 2 HE Al FFHY Aole] o] B3

Fig.1 ballet shoes & point shoes
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Table 1. Physical characteristics of subjects

a= 1}o] A= 27 3g
> (yrs) (kg) (cm) (yrs)
uhg)| M 222 48.8 160.6 6.6
(n=5) SD 1.30 476 6.43 1.67
2. AEHEX

Zt APz AAH E4L 343 & IPAELS Yd(worm-up)S FES AU 9 £
A Al bAEe1 S s foldHA 3] HElA Hed ¥ QEt=(leotard)d) Elo]Z(tights)E #
EAALH, HPAY BAH d=rlas FFIHPG

FHo] o]F0A F v WY W FFoE2 FAF £ A$3, High speed HlTI 7iv}
(Panasonic AG456UP)¢] #g<&% 6field/sec, =&A17+ 1/2000%, S-VHS Hlo]= & 7|23}k

%Zﬂ@ £ dig x3= & ol e £ 3209 FAFS cAHUE 53] WHE tiA|elo] Y3}
3Ad AE3T FRE FaAeH, ojuf LA 046em [Tk AFTRRY 71EH L APAY LEXR
L2 0}"4]4 Fog 3ta, AFLES Y5, H9WEe XF, AW digte] FAWFE 2502 3
o} 2019 HiYe sl IPAERE ¢ 10m AE FolA o] F W0, B A o, FYF
07} 25 448 &, 2009 vige sgE F5AA BAF JuE 120 #98 F o) AA%
Aot il #AEES A A A8 Aol AFEHE AlFREH vide e ¢
£0 2 AFAA =315 Yo
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Ist position BT T2 HuUlFTZW(Event 1), HEo|AZH(ED), HuAETH(E3), LEHAZ
(B9), HUHZS3H(E)Y HHoz 549 HAE AL, 44 559 LAFHE AN
, AgE 2 AR APATL ML uiEA S d3e FA4E ddete] APsu

dob rH

Fig2 tst position jump

3 X2xz

2 A7 BEFT AAEFL 12709 BAH g AY FAR FY3H, AAEAH A5
£ Modified Yeadon-Kwon(1993)g o]-&3}ch A8%4S KWON3D Motion Analysis Version
3.0(Kwon, 2002)-& A}H8-319ith. Missing point X&& )3l 60Hz, Partial pre interpolationg A}&
3l AGFua 6Hz Butterworth low pass filter® AMg3le] ZA8E  filteringdly o,
DLT(Abdel-Aziz & Karara, 1971)2 o]&3lo} 339 HRZ AT

FAAMEE SPSS 1005 oj&3td, At fEY ToFo|, FPAEHLY F4rd 4&E, 17
I HPRERAEY 4 A4n Hiy FFEAE 73la, 4 M g BRAelE: A
7] A&t ttest(a< 05)F A3}

I AF 2% 9 ko)

p-

B A7E FAREA 27 dehi e A3 oIy 5% Yo 344 PPrAL 53
Tth position HZ F3 A 489 $3e) e Tokgol, F3UBWRY Fug d&E,
290 A998 4ud 45EE v 243 g 2o 2E Agn
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2 = AN FAFH AU

oz Aelae —.—%-ré Fo HZafel oA A MBS 2TV, 2d AT BEA HY
2 54¢ TA 4 e ATE AfE Jh 5 ok E8 ATAZE QA9 271 Az

sl g e o) ohiet 03 Eok Folo) sel Y VETHAAY, 1983 Laws, 2002)
28w Qe AAE BASKE 2E ATEUO A4 FUE WY 5 ArkLaws, 2002)
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Table 2. Comparison of the jump height between two types of ballet shoes

(unit = cm)
ballet shoes(n=>5) point shoes(n=b) result of t-test
item
M SD M SD t-value p
jump height 17.50 405 2024 462 -998 347

<E 2294 e vhe} 75‘01 F 359 =%Fole BAAHLE Fo¢ Aol YEUA §%e
o, TobFolo BAYL A&E #2 I 17504405 cm, FUE = 18 20244462 an ¥ 9
E 72 3F9 &% )7} D} AA et oj2d Zie EA(19%)9] 20937 emé} Bl
e W, 58 F22EL i A dehgon], IQE 2 :t%% 1% 235 Vb ek

E3 Steffen(1986)2] 142 cm BT} o7t %A Uehdth o) dHEo] o)&ske 7oA F29)
TEY XUE 729 Zo7t dg & #2 Bo g 7] fEd £ A Aus AFde A3
oA £ £38 & A2 AlREY O olfE dike 53 ASEEE AHs] dslA A
TEHG 2 P& FEI] 28 F¢ 2P0} 87) wFolthLaws, 2002).

XQE w29 ZEo| dih £d8E A4 U0 = Eolole JI¢L nAA e AoE 47

1

r\r

2 FHPWRWH 25

AFe #2 2§ FAE F2= 139 FUY A9 22V ATE <E B, <¥ 4, <19
33 2k § 2530 Fe22 $AH f98 Aol ek Wit

<& 3, <E £o4 BE Hsh go] AT A $Bo] Hjz 220l A 1 FUEDIAN 282
=9 Aa3he tehdnh B3 Bl AHoE olxso] A} $Ae ARD ATy FUE)
AN Hehgke AR, 34 AE)9lE o Hage HE 2E 2 5 U0
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Table 3. Comparison of the angle of the right ankle joint between two types of ballet shoes
(unit : deg)
ballet shoes(n=>5) point shoes(n=5) result of t-test
events
M SD M SD t-value p
El 55.21 3.64 55.60 277 -190 854
E2 118.24 393 117.76 213 243 814
E3 151.05 4.64 155.43 549 -1.362 210
F4 111.09 6.14 109.95 5.06 320 757
E5 58.14 221 55.71 385 1222 256
Table 4. Comparison of the angle of the left ankle joint between two types of ballet shoes
(unit : deg)
ballet shoes(n=5) point shoes(n=>5) result of t-test
events
M SD M sD t-value P
El 54.36 1.52 57.28 331 -1.793 A11
E2 119.74 444 11729 452 862 414
E3 151.28 178 151.22 5.87 024 981
F4 11073 583 110.74 492 -.002 999
E5 62.20 428 59.70 257 1.119 2%

. ballet shoes RA
%Dpoint shoes RA
‘mballet shoes LA
[@point shoes LA

Fig. 3. The angle of the ankle joint between two types of ballet shoes
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Table 5. Comparison of the angle of the right knee joint between two types of ballet shoes

(unit = deg)
ballet shoes(n=5) point shoes(n=5) result of t-test
events
M SD M sSD t-value p
E1 101.30 2.88 103.50 371 -1.046 326
E2 167.98 241 166.99 3.08 563 589
E3 169.26 2.76 17015 3.06 -482 .643
E4 164.90 6.16 165.85 3.35 -304 769
E5 109.01 857 104.84 743 823 434
Table 6. Comparison of the angle of the left knee joint between two types of ballet shoes
(unit : deg)
ballet shoes(n=5) point shoes(n=5) result of t-test
events
M SD M SD t-value p
El 99.54 4.01 103.65 184 -2.077 071
E2 165.78 2.83 167.33 3.69 -744 478
E3 172.80 2.06 174.25 1.20 -1.359 21
E4 163.99 6.26 164.00 233 -007 994
E5 11041 8.38 107.16 834 615 555
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FEWE G <E 5>, <F oA He uie} o] JE A] FEo] AU I5HoT A 1 w1
ENoA 7579 ags Vebdnt Eg W] AW o]xso] AA7F &3] Add A
+7] SHE)OIA HUZE 7HAH, FA] AE)d e oA a3 7HAe RAe o T JHE
A FEBAES] HAZ2 95, 2 A8 2 A 1 FHY 9 FERAAA, Hdizh 17425, 2

w2 A 3 FHe FEIENA Yepgtt. ojgjgt Ade £210K1998)e] A 2 A4
N B2 Hazt 98.25, 9+ 1228 34 BAF T 913, Steffen(1986)9) A 1 £AHA & o}
L HE A 13900, , SFAJAA(1991)¢) 1142, o wasjME thih AL ke Yehiich
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: ;'irballért's’hoes RK
| rCipoint shoes RK
| | mbaliet shoes LK .

Fig. 4. The angle of the knee joint between two types of ballet shoes
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<E 7>, <E 8>M Heupg o] = Al BERAY 4 A& E AR FAFAH
of 2dhs ¢IHE3)olH, B HYNXY HA AETE 435 deg/s2 TYE #2 2 WERA

A vebgth we] Ao AT 597 81 deg/sE FIUE 2 92 WEFHA] o]z ZH(E)
AN vebgt. Eegze INE f274dE 25 2NN FIE H29 LTI} of 2
WE)H FAFHE)ANA Tha AA et

Table 7. Comparison of the angular velocity of the right ankle joint between two types of ballet shoes

(unit : deg/s)
events ballet shoes{n=>5) point shoes(n=5) result of t-test
M SD M SD t-value P
El 121.54 39.28 93.67 16.98 1.456 183
E2 540.16 50.03 597.81 29.78 2214 058
E3 -26.36 2417 4.35 4203 -1417 194
E4 -515.60 56.48 -548.83 33.36 1133 290
E5 1217 48.38 -19.53 3149 1.228 254

Table 8. Comparison of the angular velocity of the left ankle joint between two types of ballet shoes

(unit = deg/s)
ballet shoes(n=5) point shoes(n=5) result of t-test
events
M Sb M SD t-value p
El 107.19 56.21 68.79 52.20 1.120 295
E2 520.91 61.76 560.46 21.98 -1.439 214
E3 -28.17 3045 1748 34.18 -522 616
E4 -469.32 26.86 -498.45 14.94 2120 067
E5 2612 95.68 -31.74 95.59 957 367
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Cpoint shoes RA
mballet shoes LA

| mballet shoes RA

Fig. 5. The angular velocity of the ankle joint between two types of ballel shoes
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B 379 detd AZ A A& $ERE, FEREY ¢ 2 dedt. a3 ¥ & 3%
= @71 HME B Al £ 233 AAo] o] FojAol Frt dt FEFZE BA
gojol st A&EE A Ul YET wepM ¢F A AZ T2 UAE wedA g A
o] o]Z& ZojthFol, 199).
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Table 9. Comparison of the angular velocity of the right knee joint between two types of ballet shoes

(unit : deg/s)
ballet shoes(n=>5) point shoes(n=5) result of t-test
events
M sD M SD t-value P
El 296.64 87.87 168.38 6332 2648 029
E2 32136 53.72 355.00 68.46 -865 A12
E3 -4.00 20.56 -1.68 16.44 -197 849
F4 -319.01 4640 -333.25 45.06 492 636
E5 -137.39 12091 -171.90 71.06 550 597

p <05



Table 10. Comparison of the angular velocity of the left knee joint between two types of ballet shoes
(unit : deg/s)

flat shoes(n=5) point shoes(n=5) result of t-test
events
M SD M SD t-value p
El 24385 74.05 12471 76.14 2.508 036
E2 360.26 21.77 335.14 51.18 1.010 342
E3 9.85 21.82 -17.9 30.96 479 645
F4 -318.77 58.42 -348.65 4099 936 377
E5 -113.66 92.55 -12547 98.28 1% 850
PO

<E %, <E 194 BE vig} o] AL A $EBEY A2 A5EE J39) ol xYHE
ETHE)OIH, B AFANE 168 deg/sZ EAE %2 02 FEBANA Uehtor], Ay 44x
© 0% dog/sz ERE 2 08 £EUI 14 FARAN Helsich

mballet shoes Hk
I [point shoes RK
11 - mballet shoes LK
L oint shoes LK

Fig. 6. The angular velocity of the knee joint between two types of ballet shoes
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