creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

of & M A T 9 =

i

20181 8d¥

2RWGE 0t



NF

24

8¢

2018+

)

f—

3B A (©

A



ojstH} AL S 9] = &

A A 9] oFol=H]
Noodle—Riding &3} @ % W

o] EEL oFupA} I EFOE AST.

20183 84

2RWGE ot



. iV
vil

— 0 © >~ o

10
10
11
19
13
14
18
19

el
X

~

=K

il

$ w3
K : : %H

| N '
Jl D.:l mﬂ AT —

w R B L
e N =y

B = &

70 K
o /T
B

I
4 QAT AR

=0

t}. Noodle-Riding &2t =

:rL
T =
1
H
?j :ILEH }2)]'
A

B B

5. %0194 7(394
H

1
2.
3



Ub, S A S B HEH] oeveereesseenssenssess sttt 21
M. AF-AT o 29
1. Noodle-Riding 2 A] 2 QA7 coevemmeremmneiminsinisssnisesseisssseinaaas 29

2. Noodle-Riding & A] SFA] T ZFIE covveeeiemne, 24

7}. Noodle-Riding 52 A] I3 FHZFE WS o 24

}. Noodle-Riding 2} A] 34 ZFIZFE B3} e, %

t}. Noodle-Riding 2 A] Z3H ZFTZFE B} s, 28

3. Noodle-Riding 52} A SFA] ZA TFEH Q] wreerrresesiinsisiisiniininne, 20

7}. Noodle-Riding 52 A] A 7FEH Q] XFO] e 30

}. Noodle-Riding 52t A] 3 715 9 Q] ZFO] wreveevenenneees 32

t}. Noodle-Riding 52t A] A 7F5H 9 9] ZJO] oereerverenesvnnnns 24

4. 2@ 7] Basic? Swing B Zh A] A QA ZE st 36

5. @79 Basic? Swing 52k A] SFA BA ZFE e 39

7}. Basic# Swing B2 A] ZBH FIZZE W B} e 39

U}, Basic?} Swing B2 Al 3 T2 T BB} e A1

t}. Basic?t Swing B% A 2BA FIZFE BB} s 43

6. @A) Basic® Swing B2 Al S THA TFEH Q] e, 15

7}. Basic®} Swing 2 Al #7590 XFo] s 45

U} Basic# Swing 52 Al £3d 7F5H Y ZFO] e 47

t}. Basic®} Swing 53 Al 34 75 9 9] ZFo] e 49

IV, 3 O] o 51
1. Noodle-Riding F& Al Zx QAT rereermmemsninssitsi s 51

2. Noodle-Riding 52} A] SFAI TA ZFL ceemmnn, 52



> oo w

. Noodle-Riding &2F A] SFR A TEEHH Q] ovevvmmm 55

é:\; E‘i X]—_q Basicj’,]— SWlng % Z_}— /\] iJCB_A] Z_]_— .................................... 56
é:\; E‘i X]—_CA Basicj’,]— SWlng % Z_}— /\] 5 X] 7} Zé ZJ]—E .......................... 57
é::‘ E‘i X]—_CA Basicj’,]— SWlng % Z_}— /\] o) X] 7} Zé 7]—% H-ﬂ 5‘34 .................. 59
% ............................................................................................. 6()



R R R - R~ B~ B "R B B!

—_
=

5

—_
—_

5

—_
[\l

5

—_
w

5

—_
1NN

5

—_
o)l

5

—_
[op}

5

© 0 N gk W N

—_
3

v —

%=
H AR AFE BEA coovvrrerrenmensenmiiiimiiise e tas 10
ZAT] T D B I e 11
e B o B o T 17
Noodle-Riding E2F Al ZFAB 2 Q A ZF coeveremnmsseicisinsne, 29
Noodle-Riding E2F A] F7F T FAH ZFIZFTE s, 24
Noodle-Riding E2F Al F7HE SFH ZFIZLTE e, 2%
Noodle-Riding &% Al F7HE S F 37 e, 28
Noodle-Riding &Z Al LT TFE Y o, 30
Noodle-Riding &2 Al E3A TFERH S oo 32
. Noodle-Riding 52t A] S3A TFERI Q] v 34
. Basicjr,]. SWing %X_} /\] g—@g Z]:BJ\] A SR 5 36
. Basic¥} Swing 2 Al T I TE FAZFE e 39
. Basic?} Swing 52} A T - I E e 41
. Basic?} Swing $2F A] 3:7H8 Z3A ZIZEE e 43
. Basicj’/]- SWing %X_IL /\] _,-lj_xé 7}%@94 ........................................... 45
. Basicj’/]- SWing %x_} /\] ‘/E_:j_xé 7}%@% ........................................... 47
. Basicj’/]- SWing %x_} /\] glzj_xé 7}%@% ........................................... 49



g
ad

A=

d

A=

S N T T "
o g g g g g g g g g g g g g g g o
DO —

u
o
N}
DO

—

© 0 N Ok W N

—_
=

o S S s
S © 0 N Oy O o W

19 E R

OF T O 5 wereeeerenen ettt 13
B T B ettt e 14
FHHJEF AL X] eeereeeieeeniete it 15
O1A TAF ZAY FFITB oo 16
ZEZE ] E] coeeeeeennt et e 18
TZHEVent) 2 T (PRASE) wwrrrrertreenseresessessesemsmsetssssstsssssesssssesnes 19
Noodle-Riding T2 A] ZTAH 2 QA ZF creveevinrsenininesiine, 29
TP A A ZE BISE e 29
Noodle-Riding 52 A] F-7F T3A FIFZFE s 24
. Noodle-Riding @A F7F @A ZHE BE} o, 25
. Noodle-Riding &2t A] F7HHE SFA FIFZ}E v 2%
. Noodle-Riding @A F7F 23A ZFE B S} e, 27
. Noodle-Riding =2+ A] F7HH Z38E FIZTL v 28
. Noodle-Riding A A 77+ 2BA ZHE B} ot 29
. Noodle-Riding &2t A] T TAE TR Q] o, 30
. Noodle-Riding 2 Al T8 7FER Q] e, 32
. Noodle-Riding &2t A] STA TR G o 34
. Basic?} Swing 2 A] ZHE A QA ZE e 36
DT A AIZE BB e 38
. Basic¥} Swing &2 Al F-7HE 313 2 ZFE e 39
. Basic?} Swing 52 @A F7F A ZHE HE e 40
. Basic¥} Swing $2 A] 77 S3A FIZE e A1



d

d

I
jait

I
juit]

off
£
2
2
-
L
i
i
i)
K
ki
e
b
N
N}

. Basic?} Swing

. Basic?} Swing 5% A] F7HH 23 FZZFE e 43
. Basic?} Swing &2F AA #7F SHA e HEE e 44
. Basic¥} Swing B2 Al LA TFERH Q] e 45
. Basic#} Swing 52 Al ST TFERH Q] e 47
. Basic#} Swing 5% Al ST TFERH Q] e 49

_Vi_



A Comparative Analysis of Kinematic Variables Depending on
Skill Levels of Aquarobics Noodle—-Riding Exercise in

Elderly Women

Sung Hee Jung

Department of Physical Education, The Graduate School
Pukyong National University
Directed by Professor Kim, Yong Jae, PhD

Abstract

A stationary bike ride and a water exercise are recommended for
elderly people with osteoarthritis or a healthy knee-care regimen, and
the best way to do both is noodle-riding. The purpose of this study
was to analyze the difference between the experienced and the unskilled
in the underwater noodle riding movement and to present the ideal
posture and to propose the type of motion that the range of the hip
joint use i1s larger than the existing motion. As a result of an
experiment with 10 unskilled and 10 skilled people aged 70-75 with less
than one year of experience participating in Aquarobics. First, the
elapsed time between the skilled and the unskilled persons was long in the
P2(that raise your knees and send your heel forward) and P4(to pull water
up and send back heel), and statistically significant. Second, there was a

statistically significant difference in hip joint(El, E3, E6), knee joint(El,
E3, E5, E6) and ankle joints(E1l, E4, E5, E6) between skilled and unskilled.

= Vil -



Third, hip joint, knee joint , and ankle joint were significantly higher in the
skilled. Fourth, the operating time of the Basic(P1, P2) and, Swing(P3,
P5) was long, and there was a statistically significant difference. Fifth,
the hip joints were statistically significantly higher in the Swing(E1l, Eb5,
E6) and Basic(E3). Knee joints were statistically significantly higher in
Swing (E1, E2, E5, E6) and Basic (E4). Ankle joints were statistically
significantly higher in Basic motion in the E1 event. Sixth, There
was a statistically significant difference in the ROM of the swing in

the hip joint and basic in the knee joint.

The conclusion based on the above results is as follows.

1. In order to perform accurate and efficient noodle-riding operation, prepare the

posture with maintaining the hip, ankle angle of about 100° and knee joint at about 84°,

increasing the time required for the P2 phase, pulling water by using the calf and foot

sufficiently I repeat the rotation movement as pulling.

2. In the case of the skilled person, the swing motion is actively used in the E3 and

E5 events to create a range of motion of approximately 90° using the hip flexor and

extensor muscles.

Key word : Noodle-riding, Aquarobics, Elderly, Mechanical analysis
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t 857 826 931 941
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Instrument Model Company Purpose

GoPro HERO5

GoPro Inc(USA)

Underwater GoPro HERO3 sz
Camera
SJ9000Plus GS System(Korea)
Control Point 1m*2m#*2m VISOL(Korea) B e
i o
Software Dartfish 7 DFKOREA (Korea) _
b5 A 2
DARK BUSTER BSTW (Taiwan)
Underwater HEA}w}A
Light Underwater A48 =1
UK D8 LIGHT ma
Kinetics(Germany)
Aqua Power
Aqua Noodle d Onnuri(Korea) ool 2 Hl &

Noodle

Plus Meditech )
Knee Support LP647 _ HEA}u} 7] F =)
(Taiwan)
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Cortex marker

Description name Placement
DLeft ASIS L. ASIS Anterior  superior iliac
@Right ASIS R. ASIS spine
) Posterior superior iliac
@Medial PSIS M. PSIS _
spine
@Left lateral epicondyle L. Knee Along the flection /
®Right extension axis of rotation
) R. Knee
lateral epicondyle at lateral femoral condyle
®Left lateral malleolus L. Ankle Along the flection /

. t i i f rotati
(DRight lateral malleolus R. Ankle SRR g b oreen

at lateral malleolus

®Left heel L. Heel Posterior calcaneus at
©@Right heel R Heel same height from floor
' as toe marker
(0Left toe L. Toe Center of the foot
@Right toe R. Toe between the 2nd and 3rd
' metatarsal
@Left medial epicondyle L. Knee medial Along the flection /
(3Right R Knee medial extension axis of rotation
medial epicondyle ' at medial femoral condyle

MLeft medial malleolus L. Ankle medial Along the flection /

BRight . extension axis of rotation
& R. Knee medial

medial malleolus at medial
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PERE

o
=

¥

A 5

KeX
=

78 2] 1.2 o] A (static calibration)

Ble)

<]

X

X

ool
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==
"o

oF

Noodle-Riding

—_
fite)

HAl 3171

°

A7) 9142 geol

H
R

A
519k 2o

)=
4

2
=

1124, 2015). HlolH

©

bk
§ =93 A= g (1

I

°

g AA2d 4% 3

AL
a0

M

=K

)

124, 2015).

o

bl

°

& Aoz 4o

Apejzte] o}

CaddE Axe FAG dEIE ol F=

By

XM
o
™

M

M
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t}. Noodle-Riding %29 T7k(event) 2 = H(phase)

Noodle-Riding & %}¢] Basice FE°| %o} AAS F3z oz

A -1
5 AAAHA "ol A AAA AES vE A FASE 59 3

2
Mo

ol Swinge RHEE FO7 st FAE A WFoR T
AR EANY] FANEET 5, 201008 V== FH A

671 T+7HEvent)?} 570 =W (Phase)S A3t on FAAA &2
[2% 613 2Th

>
oo

2o
=

El E2 E3 E4 E5 E6

P1 P2 P3 P4 P5

[2¥ 6] F-7FH(Event) 2 =4 (Phase)

_19_



(1) -7HEvent) A A

D Event 1 :
@ Event 2 :
@ Event 3 :
@ Event 4 :
® Event 5 :
® Event 6 :

= H]

(2) =1 (Phase)d A

D Phase 1 :
@ Phase 2 :
@ Phase 3 :
@ Phase 4 :
(® Phase 5 :

ZFAl

I = O
£ FEs

El1 ~ E27}A

E2 ~ E371A
E3 ~ E47}#
E4 ~ E57+A
E5 ~ E67HA
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7b AAs A

AFo| A= Dartfish Z21WLE ALgste] 22 Az shgo) o delol

H
, 2ERRA

L

ol A (In the Action), A}e]™ 78 (SimulCam)
o

% Dartfish 7.0% 2 2] Analyzer 7|52
| Ztato] #=H] AR Fote =

#] (Analyzer),
(StroMotion), 7 (Tagging) 7|
| ZpA o A A
AT 3 F7)(cycle)E Kol ARES A=Ed AT (e]F 3, 2013).

olg3to] Y= AT F

U FAAEE

E7- 8= IBM SPSS Statistics
ooz FAAE AT

7+9]l Noodle-Riding & 2Hol] w2 %9d

_21_



m. d+23

1. Noodle-Riding 53 A] A8 A 7F

Noodle-Riding 5% A #

71.

o

B zesre o

dlo
_’F_l‘
LN
s

¥ 4. Noodle-Riding &2 A H¥ A QA7
(cH9]: sec)
Phase Skilled Unskilled t D
P1 0.08+0.02 0.08%+0.04 -0.417 .682
P2 0.32+0.12 0.17£0.09 3.613 .001
P3 0.40£+0.09 0.37£0.15 0.638 531
P4 0.28%£0.11 0.18%£0.10 2.550 .015
P5 0.22%+0.10 0.19+0.21 0.888 .380
0.4 # Skilled
0.35 - B Unskilled
0.3
5 0.25
;j 0.2
E 0.15 -
01 -
0.05 -
o
a9 7. Noodle-Riding 2t A =¥ A QA7

_22_



ot

SEzte] wwd Fd AeARE P1owW 0.08+0.02sec, P2 =W
0.32+0.12sec, P3 =" 0.40+0.09sec, P4 = 028+0.11sec, P5 =4
0.22+0.10sec® YWEt o™, Hls#E 2] HE HJd LA Pl =W
0.08+0.04sec, P2 = 0.17+0.09sec, P3 = 0.37+0.15sec, P4 =4
0.18+0.10sec, P5 =™ 0.19£0.21sec® YEFTE P2 oA S dA7F H]
SEAR Y Bt 0.15sec ZA UER AL FAA SR F43 Zpol7F AAn
(p<.001). P4 =HelA A7} vlsdAEY Ft 0.10sec DA YERS
o] 7} AATHpP<.05).

ZF FPAE A AR 1.32sec, B S HAF 1.00sec o2 UEFSEO

M E1~E6 77 427 ¥t [29 8]3 2

i FAHCRE Foldt *

[ose]rid = fo b

El E2 E3 E4 ES Eb
| & skilled 000 | 0.02 | 041 | 0.81 | 110 | 1.32

| W unskilled| 0.00 | 0.09 | 0.27 | 0.64 | 0.83 | 1.00

a¥ 8. TE FHAZG ¥

_23_



2. Noodle-Riding 5% A X &4 4=

7}. Noodle-Riding 2t A #4d =37 = ¥H3}

Noodle-Riding &2 A A F m#4do =374+ <3E 5>, [19 9]
of
# 5. Noodle-Riding &2 A] 73t 184 2545
(E2: deg)
Event Skilled Unskilled t D
El 100.58+4.26 108.99£12.57 -2.424 .029
E2 92.5416.86  94.85+13.33 -.605 .553
E3 98.93+8.83 89.621t14.11 2.234 .038
E4 139.86£9.42  139.60£13.01 074 941
E5 138.05£11.67 132.15%15.81 1.330 192
E6 99.98+4.73  108.37£12.81 -2:361 .032
140 7 = m skilled
120 - ’_‘ = Unskilled
100 - =
ZE = =
= 5"]
o L=F EE:. __
E1 E2

29 9. Noodle-Riding 5% A #+7td 1843 234 =

_24_



El1 3o 334 =

i

ZbeE H&Eak 108.99+1257° @A}
100.58+4.26°% vEFSE oW Hls#FrE 841° Ul Eol EAIASE
ApolE HATHP<.05). E2 oA HI&#2H94.85413.33°)7F <=t
(9254+6.86°) .ttt =4 YEtRoy TAASR fFog Aol fldTh
E3 Tt = @2k 98.93+8.83° Ml Al 89.62+14.11°% YEtW o™ <=
H27F 831° ¥ Eol TAASR {3 ato]E HATHP<.05).

E4 7ol ME S EAF(139.86£9.42°)7F M4 @ 2H(139.60+13.01°) Btk ¢
A el oy BAIH R folgk atoli= §llth E5 FRFAE @A}
(138.05+11.67°)7F W] <& 2H(132.15+15.81°) K.t} O %A veytoy 44
O =& folg atoli= glUth E6 Fitell A= vzt 108.37+12.81° =@ =}
99.98+4.73°2 el om HlEwA7E 839° 1 ol FAHOR {ofdt A
o] H I tH(p<.05). Noodle-Riding &2 E1~E6 A4 Fztells mahd

Z2Zt: A3t (18 1019 2 5802 YUey

m skilled
= Unskilled

(3ap) 1 13

_25_



1}. Noodle-Riding 52t A €#4d =

Noodle-Riding 52} A A& 2 &34 =

3} 2o,

aJ

7= W

Yo

i

et <E 6> <19 11>

¥ 6. Noodle-Riding & A 7714 <84 FIT4%

(91: deg)
Event Skilled Unskilled t D
El 84.80£12799 % Oy B7EhISI9F =2.773 .009
E2 87.79£13.26  96.24£14.30 SUGH0o 071
E3 139.20+11.23 113.13£13.89 6.382 .000
E4 149.78+£13.85 147.50+19.79 .383 .706
ES 112.16£11.93  128.09+22.56 -2.457 .025
E6 856.55x13.28 101.19%£20.97 -2.855 .007
260 = Skilled
140 - & Unskilled
120 -
- 100 -
2 ]
E |
a0 |
20 -
il
% 11. Noodle-Riding &% A 77 €34 34

_26_



El 7t &34 4%+ v E5dR 97.87+£15.97° @ 2F 84.80+12.99° =
Uelykom uj&#Exzh 13.07° B Eol EAFOR 23 AolE B
(p<.01). E2 +*%F

rlo
E

= 2H(96.24+14.30°) 7 = A R}(87.79+13.26°) K.t} T
A e oy SAIH R frolgk xtol= giith E3 7] AR &
@2} 139.20£11.23° Hl< @A} 113.13+13.89°% YElon <@ xb7 26.07°
ol AR Fog zo]E B ATHp<.001).

E4 T3S £5#2H(149.78+13.85°)7F vl @Al (14750+19.79°) Rt o =
A vebgt oy SAH R Fodk xoli= flSlth E5 it A= nls At
128.09+22.56° < &2k 112.16+11.93°2 el o Bl x7E 1583° ¢ =
of BAHoR fFog zolE HATHP<.05). E6 FItlAME Hl&#HAL
101.19420.97° < #H A} 85.55+13.28° 2 ey ow nl=#A7F 1564° O =
of FAIH R fogt Aols HATH(p<.0l).

Noodle-Riding 52+ E1~E6 A F3ellA &84 =+

L

.|

M

2% s

rr

[
d 12]¢F e

ot

FO2 e

m skilled
= Unskilled

(ap) .3
5
S

W
el
—
[\
e
o
o
=
(¢’]
<
=7
=

11}

2,
2
-
e
i
r

R
i
IR
N
k1
(&
o
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t}. Noodle-Riding 2t A 3 4d =34 x W3

I

Noodle-Riding &2t Al fe 1 34 =37 k= < 7>, [29 13]3%

2.

¥ 7. Noodle-Riding 53 A 778 S84 34%=

(E9: deg)
Event Skilled Unskilled t D
El 100.10£12.01 108.54%10.21 —g. 247 .033
E2 99.64+18.49  102.61£17.58 -.489 627
E3 101.35£15.84 - 103.78%16.20 -.456 651
E4 90.76+14.04  109.91+18.06 e 682 .001
E5 101.85£15.23 113.83%16.43 -2.291 .028
E6 99.32+13.91 110.85%+15.13 -2.408 021

120 - m Skilled
# Unskilled
100 -
80
7_'|I-
=
> 60
=
40 -
20 -

El E2 E3 E4 ES E6

a9 13. Noodle-Riding ¥3 A 778 S3#4d =34=
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El 19 34 345+ Hsdx 10854+1021° A
100.10£12.01°% YEwow uLa=7t 844° ©] ol EA Ao m o3
ol BATHpP<.05). E2 FZrolA+= vl AH(102.61£17.58°)7F <& A}

(99.64£18.49°) ¥t} 1] =4 YEtskoy T4 ® {3 Ao+ AT
E3 7ol A= v %@ 21(103.78416.20°) 7} < #2(101.35+15.84°) K.t} ] =
A debg oy BAH R Folgk Aol Urh

E4 77k vl @zl 109.91+18.06°, <A AL 90.76414.04° 2 VERR o H ]
A7 1915° © Eop EAMoR 9% Aol B ATHp<.001). E5
TFrolME v @Ak 113.83+16.43° ¥ Ak 101.85¢15.23°2 el ow 1)

At 1198 o Eob EAHCR F9% Hol& BATHP<05). E6 +

B

NE W%HHA 110.85+15.13° %@ A 99.32+13.91°% Eton nl%
AA7} 1153°0 ol EAA R fod AolE uATHp<.05).
NoodleRiding 5% E1~E6 AA #telA Epd 2324% W (2

g 149} & 5502 e

130
| = Skilled
Fr 110 '| x—-——"__ e ® Unskilled
= m”%ﬁ‘\b_—:-r_—.
L= 2 -
= a0 | %%ﬂ_,...---"““*-"‘!‘—-:s-
g |
70 -I
so < T e
El E2 E3 E4 _______————_/
ES EG
3% 14. Noodle-Riding A A T3+ S#4d 4= ¥}
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3. Noodle-Riding 5% Al 3 A &E 7154 ¢
7}. Noodle-Riding &2t A &4 715 Y9 Ao

Noodle-Riding 52t A A 7+ 234 7Fs s <& 8>, [1¥ 15]¢}

=t

¥ 8. Noodle-Riding 5% A n#4d 715389

(91 deg)
ROM Skilled Unskilled t D
Min 91.40+6.35  93.93+11.39 7.12 488
Max 143.81+4841  138.88+13.99 1.119 .280
ROM 524011022  44.95£8.88 $.137 .040
| Skilled
# Unskilled

(Fap) ¥

Max ROM

a9 15. Noodle-Riding 52 A &4 7I5¥ Y
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A FF Al HAaZe v 5w H93.93411.39°) 7 & @ #4(91.40+6.35°)
Bl HEA vehgoy EAFeR §93% ol gl A A A
7h-e S @ 2H(143.81+8.41°)7F W] &5 HAF(138.88+13.99°) Btt ¥ = UERR
oy BAACRE fFod Aol fUArh @A JteHAE HdA
52.40+10.22°, W& #H A} 44.95+888°2 el O S A7F 745° ] ol
EAHoR F3 2o]E B YHp<.05).
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Y. Noodle-Riding 5% Al €34 7I'sH Y9 o]

Noodle-Riding &2t Al f& 1+ €34 7t els <E 9>, [29 16134

2o

¥ 9. Noodle-Riding 5% A €#4d 7l Y

(9] deg)
ROM Skilled Unskilled t D
Min 79.34%+11.13  88.25%12.42 -2.299 .027
Max 153.30%£10.32 - 149.02+18.52 798 435
ROM 73.96+12.43  60.77%+13.34 3.096 .004
160 &= Skilled
140 —: | Unskilled
120 ]
zr 100
.
o
= ol
40 -
200
1]

MWin M ax ROM

a9 16. Noodle-Riding 532 A €#4d 71589
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¥

S38d =3 A HAZE vlsHRF 88.25+1242°, A 79.34+11.13°=
debom m&uAst 891° o ol BAGOR §oF Aol mlrh
(p<.05). Rl Al # 72 < # 2}H(153.30+£10.32°) 7} H] <5 2t
(149.02+1852°) 2.} ¥ A tebgot EAMOR Fe3 ol Gk
S84 7tsH e s@AF 73.96£1243°, vl s AR} 60.77+13.34° = LEFRE O
v SAAE 1319° ) ok BAMOR f@ dolE BATHP<OL).
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t}. Noodle-Riding 52t A &4 715H 99 =9

Noodle-Riding &% Al H&t 1 Z3d 7Fe 9= <& 10>, [L9 17]

3} 2o,

¥ 10. Noodle-Riding &3 A £#4d 7154 Y

(9 deg)
ROM Skilled Unskilled t D
Min 82.75+11.02  97.96%+14.95 -3.631 .001
Max 112.29£12.62 - 118.95+14.34 -1.506 141
ROM 29.53%£10.93 20.99£9.69 2.434 .020
120 4 = Skilled
100 - H Unskilled
a0
:ll'l-
=
= ol
&
A0
20
1]

MWin M ax ROM

29 17. Noodle-Riding 5% A £#4d /I3 9
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Z8d AZS=F A Hage uEdEx 97.96£14.95°,  H#EA
82.75+11.02°% yEytow nlsdxrE 1621° ¥ Eol SAACR FoF
AFols HAHp<.001). #iF== Al FHhZE B 5w 2H(118.95+14.34°)
7F @ AR(112.29412.62°) 20 ¥ =A JEgtoy BAHCR {93 Ao
= S84 e e SEA 2953+10.93°, Hl & A 20.99+9.69° =
etk om -7 854° Y Eol BAIHoR fod Aols: BT
(p<.05).
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4. £HA9 BasicH®} Swing T3 Al 28 A7

@2 Fwe] Noodle-Riding Basic %3 Swing §2F Al 2 QA7+

<3 11>, [29 18]% 2t

¥ 11. Basic¥} Swing 3 A 3HE A9 A7

(9] sec)
Phase Basic Swing t D
P1 0.08%+0.02 0.06x+0.02 2.571 .017
P2 0.32£0.12 0.1940.05 5.787 .000
P3 0.40%£0.09 0.51£0.12 -4.112 .000
P4 0.28+£0.11 0.34£0.17 -1.504 .146
P5 0.22£0.10 0.46x0.14 -5.832 .000
0.6 - ES e e e = Basic
05 - B Swing

0.4 -

0.3 -

(agri = o b

0.2 -

0.1 -

19 18. Basic# Swing 53 A I AQ A7
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= #@29] Noodle-Riding Basic 52 =™ Hi £QA 7+ P1 = H
0.08+0.02sec, P2 =" 0.32+0.12sec, P3 = 0.40+0.09sec, P4 =4
0.28+0.11sec, P5 = 0.22+0.10sec® YEIY o™, Swing 5% =Hd
T A2QA7E Pl =9 0.06+0.02sec, P2 =¥ 0.19+0.05sec, P3 =4
0.51£0.12sec, P4 =+ 0.34+0.17sec, P5 =™ 0.46+0.14sec= YEF%;

Pl =W oAl Basic &%°] Swing &2 Xt} Hi 0.02sec ZA e

BARZ Fost #ol7F AAH(p<.05). P2 wrHA A Basic 2]
Swing &2t Bt} Hit 0.23sec 2 YERSI SAHoRZ Folg zkol7t

AATHP<.001). P3 =HelA Swing *2to] Basic T4 ®Ht} Hif

Rl

0.1lsec A Yelwta FAHc=2 Fogk o]zt A (p<.001). P5 =
Ho| A Swing %2to] Basic 2 Bt} HiF 0.24sec Z2A eI 27
How folsk o]zt AU THp<.001).

ZF FYPANTES AW Basic 57 1.32sec, Swing 52t 1.59sec® ek

wow E1~E6 77Hd FAAZE wste [29 19]¢F 2T
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(agr 2= o b

El E2 E3 E4 E5 EE
| # Basic 0.00 0.08 0.40 0.81 1.09 132
| B Swing| 0.00 0.06 0.26 0.78 131 1.58

_38_

3% 19. 7 FAHAG ¥




5. £d A9 Basic#®} Swing 5% A X #3F =

7}. Basic# Swing 5% Al 134 =34 = #3g

@2 A9 Basic?}t Swing 52 Al 134 F4EE <F 12>, [1

#2019} 2

¥ 12. Basic¥} Swing % A #78 184 =34%
(9 deg)
Event Basic Swing t D
El 100.58+4.26  106.62%7.43 -3.309 .003
E2 92.5446.86 96.454+9.89 -1.554 .133
E3 98.93+R.83 81.08+11.38 5.942 .000
E4 139.86+9.42  145.01%£12.27 -1.893 071
E5 138.05%£11.67 173.12%16.10 -8.056 .000
E6 99.984+4.73 105.8646.50 -3.362 .003
il o Basic
18T = Swing
140 =
oy 220 =
E 80 =
B s
40 -
20
o
E4 ES E6
a9 20. Basic# Swing 53 A #+7HE 184 54 %
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El 77t 134 =375+ Swing s &olA= 106.62+7.43°%0

x
)

Basic &ZFoll A& 10058+4.26°= YEFSES ™ Swing &2Fo] 6.04° ¥ =

O
-

FAM0R #e@ AolE HYD(p<Ol. E2 3¢ ngd 7

4

H
[

Swing(96.45+9.89°)¢] Basic (92.54£6.86°)E.tt U =4 YEyov &

o)
2

o

o= fol@ Aol glglth E3 7rte] wyd ZwEi Basic Bl

2
rr

98.93+8.83°¢1 ®WFH Swing & 2tell A= 81.08+11.38°% EFRL 2 W Basic &
Zho] 17.85° © Eob TAA R o3 AolE R ATH(p<.001).

E4 3¢ 134 ZtE=+ Swing(145.01+12.27°) 0] Basic(139.86+9.42°)

N

2oy g4 UEbstoy $AH R Fofjt Aol= Uik ES 3o ud
5

a4 e

7} Swing &A= 173.12+16.10°¢1 ¥bH Basic S & oA &=

138.05+11.67°2 eIk Swing FZo]l 35.07° U %o} EAXHoR &
3 Aol2 RATHP<.001). B6 77+e] @A Z4E = Swing B2l A e

4

105.86+6.50°¢1 ®¥HH Basic & 2Foll A= 99.98+4.73°%2 U ElISE S Swing &
ZFo] 588° 1 =ol FAIALE {23 zolE HATHp<.0l).
Basic?} Swing 5% E1~E6 dA F3telA 134 =372t ¥t [

H 2119 22 502 YEN

= Basic

M Swing

(Fap)
bR
860
)

a9 21. Basic¥ Swing 53 HA + 13F 2I34= W3
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Y}. Basic# Swing % A €34 F34x= W3

@2 A9 Basic?} Swing 52 Al €34 455 <F 13>, [

Ho2lek 2

¥ 13. Basic¥} Swing 3 A 778 €34 34%=
(E2: deg)
Event Basic Swing t D
El 84.80£12.99  97.52+19.43 #2659 .019
E2 87.79%£13.26  100.65+24.35 ~2f107 .038
E3 139.20+11.23  126.21+24.28 2.407 .024
E4 149.78+13.85 135.65+21.42 2.416 .024
E5 112.16+£11.93  127.97£16.89 -3.562 .002
E6 85.55+13.28 102.11£19.59 -3.260 .003
180 # Basic
160 - E Swing
140 -
2+ 120
o 100
ol
60 -
40
20
1]
a9 22. Basic# Swing & A 732 €34 =34=E
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El 7% €34 25375+ Swing 2ol A= 97.52+19.43°Q1 wHH
Basic &2toll A= 84.80+12.99°2 el o™ Swing 5 2Fo] 12.72° 4H

o EAHOE FoF AoB RATHP<.05). E2 T £¥A 7w

Hir

[

Swing & 2to| A= 100.65+24.35°%1 HFH Basic &2l A= 87.79+13.26°%
UER o™ Swing & 4ol 12.86° o] Zol SAHCE F2o3 xpo]E K
H(p<.05). E3 F3te] &34 Zt== Basic &2olAlE 139.20£11.23°91
HEH Swing 52t A& 126.21+24.28°2 YEFY 2™ Basic & %] 12.99°
O Fol BAIHORE fFogk xolE BAHp<.05). E4 779 &34 7%
= Basic S#oAE 149.78+13.85°¢1  WFH - Swing < FZbo A=
135.65+21.42°2 Y EFSE 9™ Basic & %to] 14.13° 1 Eol TAXORE {9
g ZolE HATHP<L.05). B5 F3He] &34 7= Swing s 2olA &
127.97+16.839°1 ¥HH Basic &2l A& 112.16+11.93°= YESES ™ Swing
s2Fo] 1581° ] ¥ol TAALRE fFod AolE H A (p<.Ol). E6 3t
o ¢

85.55+13.28°% UEN o™ Swing F Aol 1656° O Fol TAA SR

>
2

ZtE = Swing & 2ol A& 102.11£19.59°%1 ¥HH Basic & 2l A

rr

ol 2ol= HAHP<.01l). Basic¥t Swing 52 E1~E6 #Al 7k

A edd F54% ks [2d 2319 2L s5o= YEuth

170 = Basic
150 m Swing
130
110

(Bap] 1%

s0
70
50 L
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o}, Basic# Swing ¥& A £3d 2345 W3

@2 JE9] Basic?} Swing 52 Al S84 3455 <F 14>, [

H24lek 2t

¥ 14. Basic# Swing 3 A #3d 34 234

=

(91: deg)
Event Basic Swing t D
El 100.10£12.01  91.03%£13.53 2.284 .032
E2 99.64£1849  90.58+14.82 LY 3E .096
E3 101.35+15.84  96.43%+14.95 1.381 .180
E4 90.76£14.04  98.03%+13.68 -1.838 .078
E5 101.85+15.23  104.49+13.97 -.507 617
E6 99.32£1391  91.86%+13.35 1.891 071

(8op) H1.iY

105
100

85
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