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ORIGINAL

Received : 22 July 2022 Objective: The purpose of this study was to investigate the effects of three rotational jump conditions
Revised : 22 September 2022 (standing jump, left rotational jump and right rotational jump) on stability through center of pressure (COP)

Accepted: 22 September 2022 and EMG variables analysis.

Method: A total of 16 college students (age: 24.13 + 7.17 years, height: 169.24 + 8.23 cm, weight: 65.65 +
13.88 kg) participated in this study. The study used wireless two COP plates and wireless eight channel
EMG. The analyized variables were 11 variables for COP and RMS for EMG, which were analyzed using
one-way analysis of variance with repeated measures according to three rotational jump conditions.

Results: Among the COP variables, left rotational jump (LR]) and right rotational jump (RR]) were larger

Corresponding Author than standing jump (S]) for left and right amplitude, area, total displacement, and average velocity for both
Byung Hoon Woo feet among the variables of COP, and for area of the left foot, RR] was larger than that of 5. Among the EMG
Department of Physical Education / variables, there was no statistical difference between the muscle activations, but the muscle activity was
College of Arts & Physical significantly higher in the order of RR], LR], and SJ according to direction of rotation.

Education, Kyonggi University,
154-42 Gwanggyosan-ro,
Yeongtong-gu, Suwon,

16227, South Korea

Conclusion: Although the results of COP and EMG were not consistent through this study; it can be expected
that the differences in COP was due to the amount of rotation during rotational jump-landing in the left
and right directions, and that the EMG is determined by the lateral movements required for rotation.

Email : woowoo@kgu.ac.kr Keywords: Rotational jump, Rotational direction, Stability, Landings
INTRODUCTION Brugger, 2003; Vanden-Abeele, 1978). 0|2} Z0| 3| S=E2 Q17H0|
Mzdte dorg Mol doWo|M agtdE & Che a7t
OINQ 2=4+d & Mo ZEH2 V|9t E2|7| =2t A LIEtLE AURAX| 2, 2|M M= & (rotatioanal preference)di| CHEBH ZALZ Stochl &
= 7|25 25+ Hel § StHo|th H=It 2H0| k|l AXX Croudace 2013)= Mo& MY MMz E MAF 3 25 F5|
S=2 EE|¥7l(long jump), =015 7|(high jump), ZTH=O0I57|(pole e, 2| ™5 S0l Chet M (2| M5 THA EHehS ATtst Aat
vault) 50| QUX|2H M= AZXx ZZ0N 2| O|F2 Y= & o|MSH= 2IZ0l| CiEr QA (R[S WA 2Hh0| T M Eof 2
ZtO[CH(Adrian & Cooper, 1995). =2t L0 2| SE2 OX|EHS O 7t =UCt EnSQLt MM = CHefot LHAAE e4-9f 2t
= RSl SE2Z(Park, 2006), AMMOAE 2[510] 2| £ O[|0fX]| 0| AX|TH Mz0|Lt Mzdhat 22 HE(lateralization) 24 2
= 30| O S23IC) BESE2 SHO| o9t A X|7t $=HtE| 1 (o, Ol= =EXCE 1E = B{CHMohr et al, 2003).
1999), &X| A| MHD FAZ47 HEY| £AEX| ZoHH R4S = | Mzt EotE FZ3M A2 1tk J|&0| siEECH
2l SCH(Yeow, Lee & Goh, 2011; Zhang, Bates & Dufek, 2000). F-AHIX| I =2 = L IPFEE= FE 2WPID AHX|E S0 MK
£ 25ty 2ast AMF o= MHESHMZ =Xl 242 (Boyas QICH HAF ofet =2 OM0j| ZEhe|7| = SFX|DHBai, Okada, Fukumoto,
et al, 2011), AlZh, MH, 1948427t0| E3t2 E3l0] 2224A K| Ogawa & Tanaka, 2019), LEHH O 2 LAAHO|E, 7|ANZE 28 &
O{Z O|R0{XOF SCkShumway-Cook & Woollacott, 2000). -5t OlM ALkl SEIRE HE J|=0| et S20|CL o2 55
Al 2ol CHot Mo MEdhe &u Wo| HiofHret 3| MSt= ] =2 Ot o AET /0| E=Ho|22 o A 2|T+=E /5
80| & UCh(Taylor, Strike & Dabnichki, 2006, Mohr; Landis, Bracha & S0 BZ 0|, 3™SE, AX| Al QHYE QI XtM7F @ FEICEH =5
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FEE Al oH AX|OM RS2 =7t ZRED 37
LIEFHCHT HISISCt 3 Lemos, Rodrigues & Vargas (2014)2] &
TOIM XM 2 Al 2Tt AHFY ARl HolJ fHHEICH=

AN
3 = (lateral preference)S 0| &%+ 3|

It o] MBEQl HENM o5 x
x| M| Ot AT S5 AHOICE ol 2 7o B 3
Yo BMHT $ AX Al YAJHD ZHE 240 WS £
2 WO YO DX YFS WOl JHYEE F2 AIZS
£ AEX F20| K20 £22 FNA B}

METHOD
1. CHARL

2 979 CH&XtE 20~300] HEH Hol2 e, 67/ oY
TEAA 9 ol HHo| ele AT OH[CHARL 20H S MBI D,
MHE CHAXIES MZ& HAE(©Oldfield, 1971)2F MsE HAE

(Elias & Bryden, 1998)E &35t0] &1} & M= X|4(Grud, Schulz,
Cherkas & Ebers, 2006)& AMESIQUCE MT L& HAEE & MSX|$
(HPI: handedness preference index)S Tot7| I5t0] 157tX| 52
M|, 2a2|7|, "HX]7|, 7|2 0| XAt27|, Itz AASEY|, K|
A, AmX 213 ALE, SIXIE oM £7|-91F, & 02| &7, 4
= =007, ¥ £F @7|, 7tE =0|, 42 Hts {7, dAFE go)
Off 574X MEHE = (StAl QEZ: 4D HE Q2F: 41 Mo T g8:(,
BEE A% 1, g 21 -2E 7|¥e = HPI = (total score / 30) X 100
OF MESUCKGrud et al, 2006). M= HAEE 2 MSX|5FPI:

=
footedness preference index)E T6t7| {5t 107X E=(GEA7], o

arolina Kostner) 52 A|AYECE ATZ St QUL
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L2 F7|, LR 2 CE7|, Che|mr|-HF Che|, el 871, 2ot
oz F& F7, oAt 912 22t I WY, AX|LrIEe R 2o
O|EM7|, &f YWI|-FE7| Rleh, THLE MI|)0l| 57hK| MEdT x(EHA
QREXZ: 42 HE QBZ: 41, M3k Q8:0 25 2F :
2)2 7| = FPI = (total score / 20) X 10022 AESIACHGrud et
al, 2006). AtEE &1 & MZX|$=&= -100 ~ +100 HLA0AM +1000]
7HeH QEZR -1000] ZI7MRH 27 Mm=ETt &0
ULE MEE MBX|F=E S5t &ut L 25 22
%|F CH&XKHPI, FPI 25 50 O|4h) 16HS MR
A 4%, o 128(HE: 1
: 65.65+13.88 kg)O| &FHo| &

[
5t Agargof st 29

[

Q o rr

SIFEZ & AX| Al QFEE0| Oigt Eote SN 2TE F
HE Sot0 HAISIUCE YHBHN 2T AHRO| 7|FS Ot
2I5t0] Z|ZKIMIOIA 1027t FF5I0] 7|FES RIS LHESIUCE 2
= ofgt 2HE ARY FZ(standing jump: S)), |IFEE 2|H
M= (left rotational jump: LRJ), LEZEsF 3| ™I (right rotational
jump: RR)Z 2F/SIAUCEL FE Al 2 =40 HE FF2 FHRAZ
ASHL, w8 & HEOM FE2 750 LS H, L ALO|
o AHEl= Zt CHaAIel oS0l 2 XY, S|P Es Huo|
0|20t HHE TS QST Eot IHFZOM 2™ A=
180°2 ek n, &K A| Qo] ZHEES HojLt7{LL BAUE e
S A2 50| LRI LUSH YAEE S5t0 SHRAM 2HF
it 2= ZFE2 AL SEE Q0 2L0| £X| = FE0| &
M| UME O|= XA2E +TSIAL). E= eAhs 2 =0t 3
o XAtz=ZO0| 2t=E W7HX| HAISIRR, 2t A0ttt mZef OfX|
=52 YUXEH| QI5td FE0 FAME FSHA SHACL
1) g5 54

7|1E AtRE FYSH| St AEXMOIM LTl £H2 204
9| KFORCE Plates (K-Invent Biomecanique, Orsay, France, sampling
rate: 75 Hz) ?0IA FLS THHT = 10=2H HAISIALL 7|E+%
(reference voluntary contraction: RVQO)2 10X & SHEEQ 4~7%

Afolef gt FE0I0] Ba 2HEUS LESIRACL

2) 2ME

J4
o

2HE 5%

al S
2l5to] 8o ™ MI(WEMG-8, LAXTHA, Daejeon, Korea:
sampling frequency = 1,024 Hz, input impedance > 10 Q, CMRR >
100 dB)S O|&3}% 1, EM2 TeleScan software (ver 3.15, LAXTHA,

£ © SiX|el =2 2|0 sl &
FSTRE ZEEET 71 2 AR HEAZ
(right and left rectus femoris), £t CH E|O| =2 (right and left biceps
femoris), X+ MZAZ(right and left tibialis anterior), X+ Bl = (right
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and left gastrocnemius)0il £AHSHRICE 0|2 LFA ZHI A0
£ 2 SIRALE

3. Xt X 2|

AUHZ A HOI2 KFORCE Plates?| MO ZZI13Ql Kforce ProS
of Ct21t &2 X2 E &AL
- Longitudinal amplitude for both foot (cm): Q0N el Mz g
2ol TE
- Lateral amplitude for both foot (cm): F2HOf|A] SHMEl Xt HiskO|
=
COP surface for both foot (cm?); FELOA] EHlEl M Mz Bako|
=S St HA

o

Longitudinal amplitude for left foot (cm): 2IEZH0]A] BHMEl M=

do'l=0| X =
o=l ==

ox
s
1o

Lateral amplitude for left foot (cm): IZOA Bzl %t
N

- COP surface for left foot (cm?); 2I2H0{|A ZAl
FES 3 0N

=2 o

r
Jot

Longitudinal amplitude for right foot (cm): LEZ0|A M= M=
Aol ME
=

Lateral amplitude for right foot (cm): LEZH0jA] BHYEl Xt Hist

ol Fx

- COP surface for right foot (cm?): LELO|AN L= Mz, M &
gol TIZEg %t HA

- Total Displacement (cm): 20|l Al ZHEE HA|

- Mean Velocity (cm/s): SFL0jA] LlEl S0 WLk

T™E MZO| mEFEE(sampling rate)2 1,024 Hz2 IR
Ch +=HE= L Mzo| XEXNEle ZHISEZ Y ESitEH
(Butterworth, 25~500 Hz), =X|Z E{(notch filter, 60 Hz)2t FIPHZ(full-
wave rectification)/E AME3SIRAL, A28 E(smothing)2 Ew M| & (root
mean square: RMS 100 ms)2 2 8Lt 0|F ZZXIME RvCeZ M
ot %RVC & (Cram, Kasman & Holtz, 1998)2 AH&3I0] 2T &
B E mED M2t

_,_

EMGray
9 =
%RV C EMG e
4. SHHzE

B2 Aol EAXNE|= SPSS 23.0 (IBM, USA)S 0|31, A=Al
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Figure 1. Result of COP surface area

(Frledman test)° *'AI3P°“‘1 ANZAYE Y229 B =9 #F
(Wilcoxon signed rank test)E &A|SH0], 2|XBEKS), LR), RR)O| 2
X0l H|ustCt 2XEEs 25 E 3|HET0)| IE Xto|E H| st

7| Ql5to] e R AYAHY FLHEM(repeated measure One-Way
]

ANOVA)S AA|BIY, =&k (main effect)| CHEE AFZHS S Scheffe
B2 HASIRACE BE AKX Fo=FE2 p<.052 NS
RESULTS

1. YHZH Holo| At

LF ool Bl Lol A [2=6.857, p=.032]2 L] HAH
[#=6.143, p=.046]2 2| LTk a2t Xto|7F LIEHG D, AAS AT Zxt
LRJ, RRJZ} SJECH 201 HA0| A LM | ACKTable 1) (Figure 1).

S|l it obx| 2§ B HHEEY

el
KpO[Zt LEEFGE N [A=5.440, p=. 021], AMNZHE 2L LR,
TEH T 3A L E|JCHTable 2) (Figure 2).
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Table 1. Result of COP variables

Effects on Stability of Rotational Direction after Rotational Jump-Landings

Variables Rotational direction M + SD x P Post-hoc
S) 1.96+0.72
Longitudinal amplitude for LRJ 2344092 2714 557 _
both feet (cm)
RRJ 247+1.16
SJ 0.38+0.09
Lateral amplitude for 3
both feet (cm) LRJ 0.62+0.29 1.286 .526
RRJ 0.57+0.27
S) 6.24+3.36
COP surface for .
both feet (cm?) LRJ 12.29+8.95 6.857 032 SJ < LRJ, RRJ
RRJ 13.62+10.34
SJ 14.13+2.16
Longitudinal amplitude for LR) 13.90+1.98 2714 57 3
left foot (cm)
RRJ 14.32+1.95
S) 7.66+£0.96
Lateral amplitude for LR 7644135 1286 526 _
left foot (cm)
RRJ 851+1.21
SJ 6.50+5.28
COP surface for LRJ 11.94+13.41 6.143 046 SJ < LRJ, RRJ
left foot (cm?)
RRJ 12.52+10.52
S) 13.14+£1.28
Longltgdlnal amplitude for LR 12824188 2714 557 _
right foot (cm)
RRJ 13.91+£1.69
SJ 24.02+0.71
Lateral amplitude for LRJ 23.60+0.96 1857 395 -
right foot (cm)
RRJ 2441117
S) 8.93+7.53
COP surface for LRJ 10.84+10.62 4429 109 -
right foot (cm?)
RRJ 11.30+8.91
SJ 1495+1.74
Total displacement (cm) LRJ 17.55+4.70 4,000 135 -
RRJ 16.76+2.41
S) 148+0.17
Mean velocity (cm/s) LRJ 1.75+4.64 5.286 071 -
RRJ 1.66+0.24
Note. significant at *p<.05
M OF0|AM oF Hol thMEko] 2 YAZ PNz E HOl Bt Nyabenda, Briart, Deggouj & Gersdorff (2004)2 MM =5 M3t
LIHX| HME QERE 2|8Mz Qe Letdoz 28 Y = Ae Kolez HH-H4= AAHQO| HIOHE n2{3IUCt € &
0| LEZOZ HZRAS +ES QFE|7| W0 ol2{st Zut of, AES0A =2 &0 MX2oM EreXoz Hdodts aNs W
mjEo] =3 0|31} X|X| Ci2|9| M2 4= ATt AEX[RALE O OS2 HRE XN HES THRE TSt %22 B30|

http://e-kjsb.org
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Table 2. Repeated one-way ANOVA of EMG (unit: %RVC)

Rotational

Muscle direction M+SD F p Post-hoc
sJ 14153+70.19
1Q LRJ 14442£8392 754 4 -
RRJ 159.08+80.95
S 133.65+47.71
LH LRJ 13250+4258 1107 346
RRJ 14853+61.15
s) 149.55+52.68
Lp LRJ 1414945088 1327 283
RRJ 158.39+69.21
S 126.48+2369
Te LRJ 127.38+2655 1141 352
RRJ 143.43+46.93
s) 1417746157
RQ LRJ 1463347550 984 402
RRJ 162.40+93.11
S 139.56+71.83
RH R) 1542310224 1489 244
RRI 16213+107.43
s) 149.93+6156
RP LRJ 1472147133 795 462
RRJ 161.93+78.74
S 114.11£2824
RG LRJ 1357424561 5440 o210 > <R
RRJ 139.68+62.73

Note. significant at *p<.05
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HESEoZ Hrtstgn, Msant MoEn 22 HEMHS HItst
ot M= B0l EREZO| 3|HSe JHO| R FH M
SOt 3P Z AO|9] AR Mz&nt 3|MMSE AtO|Q A7t
ZHEE| AL} Vanden-Abeele (1978)= AlAlgtet 3|1} HWE I 22
SOl HAA Weto 2 = wEo| MK S|™ME O wEA siche
Ae LUSIQUCE YHFH2 2o AN BSMof oist 24149| gt
S2 LIEIE W22 (Winter, 2009), T ZDMOA LIEF HEQE 2HO),
It deko| IMFEI-AX| A| LS A0|A Ent 2gko] HA o)A
S0 IA LM|QCE MMAT EH M0 Mgt gt
oggoz o|MMdsel #CHe Z0HE Higez 2 Aol 3|1y
I-XX| AlOE S ZUHE o4, RE CHYASO0| &t &
Ol @EZEEo| Mz eIt £7| IE0] It ek M2 3 dF¥x
A Al B WEMel eFEE0| AL B2 HEEE 7IHsHRY
Ch 7|F0] El& XpMlQl XM e LS Bt 52 3|HYE9
SIMEZ-AX| Al LFA #Holo| SFS O|FX|D 22 3| HAs
ALO|0f= XtO|E EO|X| ARUACE Ol Park (2013)Q] A ZItofA] Lt
EtotE Mzan o|Hday AO|oA QELEO|E 2EF 3|HE
Ct &% 2| Al BYSEHO0| £2 A2 5| UX|TH HXtz|olM
1087 $|Moz Qlsh Xjo| 2, £t MWL MZ Al 180°= 3|
2 MTstR7| Mo HEoM BHTZES HEshe MF7|2e
=2t Zeistx| 2ot 1 ol HEJo| thst Jgol gle 4o
2 JEHEICE

Hr

oHE BA0ME 25 & 3HYE0| w2t LEZF HIS 20| Aot
LRJ, RRIZ} S) ECt 22E =Tt A LIEHRCEH M S

Bai et al. (2019)= 180°2} 360° S|H™Z %]
AfsHe G0 180° 360° SIHHZ = AX|0fM HAEZO| CHE|AL

F2ELE HhE Z250] 2SIt BRI Singh (1970)2 Ol=
SHOIM T2l @ oist 21t EEHO0(9| e Ct2| 2o
Xto|7}F Gle AMM S UAYK|DE A2T0|= QEZR C2|EC0t 21F O
2|7l o Z3iChHe A2 EO0|FQ 1, Cavanagh, Pollock & Landa (1977)
= Y2E FAZ| |S4M4+E0| A2 M=E£Ct CH2| 23| tidH

o‘ll||||‘||“‘I|‘||||||||

SJ LRJRRJ SJ LRJRRJ SJ LRJRRJ SJ LRJRRJ SJ LRJ RRJ SJ LRJRRJ SJ LRJ RRJ SJ LRJ RRJ

LQ LH LP
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Ol § Act= A2 & ALt E3| Czabanski & Koszczyc (1979
Lot FEHHE a7t Y2 QEZ Ci2|o|M ARED O
2 &o| 2ot S22 2F Ch2|o|M AZREICHs AE WSt
O ZH0| H0||A HEEICIH UL AH X0| 2o M= Cie
(Schieb, 1987)2} Ct2| 23 Ci%(Cavanagh et al, 1977)0f 2fsf HHE
= AN, Mzae pEdE o IO 203t ICt SHX|EF Coleman &
Dupler (2005)= O|= Of|0o|X2| 1 OFFollA E&T0let 2l&F0| Bt
XE0| Z0M 127X Hele 20l Xto|7} gtk AMdE A
5t0] O W2 70| HadS AIASHRALE

2 g9 s EMoME QER HIEZ0|MT £t Wy nE
IIFEE-XX| Al 2 ZEEZ7F LIERCE Ol MAATOM HAE
M2t 28 &1F go| wakut sYst Wako| o|™ Al 2QPEdol &
7totChe Aot Y5 O[S ZDt7F LIEHGL) CHYASO| B &1)
oM =2 RER Mz E 5ty AZUo| 3| Al 2=YET}
E8 Z]0M Bt AR O4UX|T 2ER HEZL0|AMTH X2
ek ol BF Bkt A= LIELRC, Ol 22| Mo 2 o
S Z HFEFOA KtO|ZF LIEFLEX] QIHE AF o #oldt gy
THEME E SeF AFO|Q] XtO|= HO|X| AT X QEZ
Mz 52 WHXES 8510 QER H|520| 2 HTZ-AX| Al
FEE RXIE QI8 AAQ HMOE HYSle 2R2E WHE =
An, =1 Ho| Mo of ME HEHO| MMz o HofFel dg
2 Q= Ao R AtREIC;

O] ATE ol YHTH2 2 Wt |T-AX| Al Z|TE0] 7|
IE == UYX|T, 2V HEYO| 2HMBEE BIEA] Z2HE=
QP02 & £ QUL SNFILE 0|8dt= AZX0|ME 2HED
Al ZEF0 AXE 280 2 2EHEE 1 £+ s BHEM
DEE s} E = AKX HOHQ 2010 ofL|2E2 F=IHHQl
AT7E 8610 2TM=Eo| YIS B Havt JAS A2 ME
Elct
CONCLUSION

2 Ao S22 A Lol THE = K| Al LdHSHL 2
M 2Ao| ZNE EOE 2|Hdgro| oHEMo)| 0|X|l= S §9|
E o HA2o 02191[|.

=N, 28 E 2= RER

H
2ol 2t RRY, LRIZE S) BCF 2EEEI 3 A L[ RACE

2
i
ofm
Of
2
re
oz
0x
=2
=
e
rir
02 O

REFERENCES

Adrian, M. J. & Cooper, J. M. (1995). The biomechanics of human move-
ment Indianapolis, Indiana: Benchmark Press.
Bai, D, Okada, Y, Fukumoto, T, Ogawa, M. & Tanaka, Y. (2019). The

muscle pre-activity timing of the hamstrings and quadriceps during

Effects on Stability of Rotational Direction after Rotational Jump-Landings 85

180 and 360 rotational jump landings in healthy female subjects.
Asia-Pacific Journal of Sports Medicine Arthroscopy, Rehabilitation
and Technology, 25, 17: 16-20.

Boyas, S, Remaud, A, Bisson, E. J, Cadieux, S., Morel, B. & Bilodeau,
M. (2011). Impairment in postural control is greater when ankle
plantarflexors and dorsiflexors are fatigued simultaneously than
when fatigued separately. Gait & Posture, 342), 254-259.

Brown, J, Tolsma, B. & Kamen, G. (1983). Relationships between hand
and eye dominance and direction of experienced gymnasts and
non-athletes. Percept Motor Skil| 57, 470.

Cavanagh, P R, Pollock, M. L. & Landa, J. (1977). A biomechanical com-
parison of elite and good distance runners. Annals of the New
York Academy of Sciences, 307, 328-345.

Coleman, A. U. & Dupler, T. L. (2005). Differences in running speed
among Major League Baseball players in game situations. JEP-
Online, &2), 10-15.

Cram, J. R, Kasman, G. S. & Holtz, J. (1998). /ntroduction to surface
electromyography. Maryland, MD: Aspen.

Czabanski, B. & Koszczyc, T. (1979). Relationship between stroke asym-
metry and speed of breastroke swimming. In J. Terauds & E. W.
Bedingfield (Eds.), Swimming lll. Baltimore, MD: University Park
Press. pp. 148.

Elias, L. J. & Bryden, M. P. (1998). Footedness is a better predictor of
language lateralisation than handedness. Laterality, X1), 41-51.
Gurd, J. M, Schulz, J, Cherkas, L. & Ebers, G. C. (2006). Hand preference
and performance in 20 pairs of monozygotic twins with discordant

handedness. Cortex, 42 934-945.

Jo, S. C. (1999). Biomechanical analysis of bare foot landing and shod
foot landing in drop jump. Journal of Korean Alliance for Health,
Physical Education, Recreation, and Dance 383), 715-725.

King, D. L. (2005). Performing triple and quadruple figure skating jumps:
implications for training. Canadlian Journal of Applied Physiology,
346), 743-753.

Koh, Y. C, Cho, J. H, Moon, G. S, Lee, H. D. & Lee, S. C. (2011). Effects
of visual information blockage on landing strategy during drop
landing. Korean Journal of Sport Biomechanics, 21(1), 31-38.

Laws, K. & Sugano, A. (2008). Physics and the art of dance: Under-
standing movement (2nd ed,). New York, NY: Oxford University
Press.

Lemos, T, Rodrigues, E. C. & Vargas, C. D. (2014). Motor imagery
modulation of postural sway is accompanied by changes in the
EMG-COP association. Neuroscience Letters, 577, 101-105.

Mohr, C, Landis, T, Bracha, H. S. & Brugger, P. (2003). Opposite turning
behavior in right-handers and non-right-handers suggests a link
between handedness and cerebral dopamine asymmetries. Behav-
fjoral Neuroscience, 1176), 1448-1452.

Nyabenda, A, Briart, C, Deggouj, N. & Gersdorff, M. (2004). A nor-
mative study of the vestibulospinal and rotational tests. Advances
in Physiotherapy, &3), 122-129.

http://e-kjsb.org



86 Jun Sung Park and Byung Hoon Woo

Oldfield, R. C. (1971). The assessment of handedness: The Edinburgh
Inventory. Neuropsychologia, 9 97-113.

Park, Y. S. (2006). 7he effects of turn motion to kinematic factors and
vestibular system. Unpublished Doctoral Thesis, Graduate school
of HanYang University, Seoul, Korea.

Park, Y. S. (2013). An analysis of turning area and balance by hand
dominance, foot dominance, and turning direction. 7he Korean
Journal of Growth and Development 21(2), 101-107.

Schieb, D. A. (1987). Bilateral characteristics of running mechanics. In L.
Tsarouchas, J. Terauds, B. A. Gowitzke, & L. E. Holt (Eds.), 5 Inter-
national Symposium on Biomechanics in Sports. Athens: Inter-
national Society of Biomechanics in Sports. 414-421.

Shumway-Cook, A. & Woollacott, M. H. (2000). Motor control: Theory
and practical Applications (2nd ed). Baltimore: Williams & Wilkins.

Singh, I. (1970). Functional asymmetry in the lower limbs. Acta
Anatomica, 77, 131-138.

Stochl, J. & Croudace, T. (2013). Predictors of human rotation. Laterality,
783), 265-281.

Taylor, M. J. D, Strike, S. C. & Dabnichki, R. (2006). Turning bias and

Korean Journal of Sport Biomechanics

KJSB

lateral dominance in a sample of able-bodied and amputee par-
ticipants. Laterality, 12, 50-63.

Vanden-Abeele, J. (1978). Comparison of interlateral differences in gross
motor skills and their relationshijp with handedness and footedness.
In F. Landry & W. A. R. Orban (Eds.), Motor learning, sports psych-
ology, pedagogy and didactics. Miami, FL: Symposia Specialists.

Winter, D. A. (2009). Biomechanics and Motor control of Human
Movement. 4th edition. John Wiley & Sons, Hoboken.

Woo, B. & Shim, J. Y. (2017). Effects of Body Stability in Sequential
Rotation Jumping-landing on Visual Information Selection. Journa/
of Korean Alliance for Health, Physical Education, Recreation, and
Dance, 565), 715-724.

Yeow, C. H., Lee, P V. & Goh, C. H. (2011). An investigation of lower
extremity energy dissipation stategis during single-leg and double-
leg landing based on sagittal and frontal plane biomechanics.
Human Movement Science, 3Q3), 624-635.

Zhang, S., Bates, B. T. & Dufek, J. (2000). Contributions of lower extremity
joints to energy dissipation during landing. Mediicine and Science
in Sports and Exercise, 324), 812-819.



