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Apnle] A Aol Zhieo] i ARE 3 B4 AN FAE
FA et APz r Fo] ATy EI L A WHES Aedicty AW

Tl 9193 IRBY $¢& WH(IRB No. 1808/003-014).

1. @7 0%

Ao ol S s A% A<t A g
= (8) (d (71€¥) (cm) (cm) (cm)

)
9 24.4+4 0.2 176.7£5.1 31.7£1.6 26.1*0.7
9 23.8+3 0.9 173.2£48 29.9*1.8 258*1.5
Al 9 26.9t2 0.9 176.1£54 31.9%£2.8 28.0%f1.8
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TUT HAoR WAL Vbt wol ® AR AL FA sk
AAN MESS Aeor EX & 5 Yo 2= AdvIde] e4&
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=2 AAairh ole UEZFE 392cm doiA i A ofHE
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(Mathworks, Inc., Natick, MA, USA)¥} MS Excel = 13 (Microsoft,
USA)S AF&3to] &4 33t

A AuZelolE 9 @ 0 gAe) £AYe BN A g

-
=]
oX,
£
>
1o
Kn}
o,
v
il
rlo
R
v
o
[N
2
18
e

HE] (4" lower pass
Butterworth filter)= ZE® stk & AFolA vetvs 299
frequency®l gk  AetHE AAHSH7] 98l FFT(Fast  fourier
transformations) & ©|-&3stR L, <% 6> ¥ £ AF}E AJrh o|d
PSD(power spectrum density)”} 10Hz "|whollA 99% & =}A]3}al 9l7]
) -0 X}‘d'"r‘JJrT<CUt off frequency)a 10Hz= A A o} ca=y

P&
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elbow

0 1 2 3 4 5 6 7 8 9 10
Frequency(Hz)
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e 2 %= (df) H| 3l p—value
A} A 7 A} 2 Y’ = 2.554 279
ARSI AL 2 x> = 2.691 .260
542 A A} 2 v} = 8.850 012"

¥ 5 AAREG B oy 2 A

HZFy A = H] 1l p—value
s R= 2 Y = 4.222 121
AR AR Ao 2 X* = 13.556 001"
FA B FAR o 2 v? = 10.889 004"
% X° & Friedman A 02 &3 2 8(p<.05)
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Azt = o] Yejo] mE FGA BAAAE <E 4> o] FA AL
oA el Aozt FowEAl YERRTH N (df=2; N=27)= 8.850,
p=012"]. ol Herdz ApdziAbel AFFAA oo G Ao i Aol
© UWEHUA] FAAT X AR A L Zpo] 7b {-ojw| sk ol 3kx] AL
A% Mann-Whitney AFSHA S AASA Y. A= <% 6>3 Zo] T
ARG FARFAFRAG Alolo A[U(df=1; N=18)= 9.000, p < .05],
aYa AARGAR G FHARGARGE Aol M[U(df=1; N=18)=
15.000, p < .05] A&l i3k Apol 7t fFemekA LEFRLTH

) A=
A Zts] = ul o] & g ) H] 2l p—value
FAAG A ARG R AT 1 U = 35.000 .666
SAHG -SRI 1 U = 9.000 012"
AARAARAG -SR-S 1 U = 15.000 048"
¥ U Mann-Whitney o2 AEd 25 (p<05). thavluoA A= /=

Holm-Bonferroni method® a4 3}e] A=3}3]t}.

AAA Aol WE AGA BEAAE <7 559 o] AARAARAG
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14.5 139.6 16.2 142.8 12.6
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CEL
LAE AYFeol 2 o gste] HERS BT E 2

o A %= (df) H] 3l p—value
AR A 2 Y = 2.078 354
AFF- 2 AL 2 x> = 0.353 838
oA A} 2 x: = 7.347 025"

# x° & Kruskal-Wallis? 4 02 2428 & (p<.05)

% 10, AAAHe] mhE A 24w

o A4 5 (df) H] 31 p—value
L = 2 Y’ = 2.667 264
AHRAAR A 2 Y2 = 8.222 016"
FHARAYRE At 2 Y} = 9.556 .008"
% x° 2 Friedman JA02 &% 28 (p<.05)
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Azt ewe] Fefol whE A BAATE <FE 9>9F o] A A
oA Aol aol7k frojmEhA webthx* (df=2; N=27)= 7.347,
p=.025"1. ol Fedg ALt ARE A A o el i 2
o= WEhAl AR A GAL A T 2] 7} frejulsky] ol 3k G AL
ol ARt Mann—Whitney AM#74S A& dd= <& 11>3% 2
of ARG FAHRZFRAG Abolol A [U(df=1; N=18)= 9.000, p
<051, mEla AARAARAG FHRAGEATE Apo]oA
[U(df=1; N=18)= 15.000, p < .05] ¥l g =e]7} Fons}
Al ERst e

rL

AL AR A Az = Fejo] wE dpkde A
A Zty] = ul o] & g A= H] 3l p—value
SAAG-AA R GRS 1 U = 31.000 401
SAAG -G R RS 1 U = 13.000 045"
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A el A HGAE Apolol A [Z(df=1; N=9)= —2.666, p < .05] A
ol gk Aozt fFrojwlstAl vyt $ARZARF G F9 AR
A el A HAE ALololl A [Z(df=1; N=9)=—2.666, p < .05] 44

of thgk xpol 7t Fefm|stA LrERR T

3E 12, AARAAFRY G FHARAAFAERYG H HAA A e duAd

o AFAA

qud A7 i E p-value
(df)

AH BB (A -ALF) 1 7 = —2.547 033"
AA 17y 1A e (AL - 9kA) 1 7 = —2.547 033"
AR B RAHALSE —5}A]) 1 Z = -0.59 953
OF A W 7+ A B A HAFA —ALE) 1 Z = —-1.718 132
FA B3 B (A - 94A]) 1 7 = —2.666 024"
oA W 73 A WA (A3 — 1} %]) 1 Z = —1.836 132

% Zo Wilcoxon® #2AdACR A=d AR (p<05). thaHl oA A= o+

£ Holm-Bonferroni method® x4 3}o] AF=3}$) T},
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EARS - A R R 184.483 16.078 129.345 17.018 129.965 12.101
FA R AR 157.796 16.078 122.851 17.018 93.956 12.101

)
N

=

185.874  44.5444 136.381 48.2825 131.127 43.2454
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AF 2R3 S A
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APz AL ) AL

T
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3t} o] A]
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%16 ARl wE £End A A7 Fasel g AF
W

44 aa(ds] - )

BAA A At e ol

29 () 49 () erATITY EELA prvaie
A AT A=A A 12.862 3.449 006"

52 7 A 12.781 3.444 .009"
AL E AL AR A} -12.862 3.449 006"

5% 71 A} ~.081 1.450 1.000
A A A} AFA A A ~12.781 3.444 009"

A} B A} .081 1.450 1.000

ChEu| oA B AISE 2 F = Holm-Bonferroni method® w A o] A8t p<.05”

F 17, AAA A e Aed E58d Hd A4 Aol Wlal &

Aa(Ee 1 7)

PEEEED AN o
o g EEE0) 29() (i—j) dewosr brvate
P FAAAF AT AT ~6.670 1770 200
I} X A -6.413 5.642 .289
AARFAR AR A} AN} 15.006 7.986 097
Ak 9} 2] H AL 14.702 7.500 086
PRSI RAREREE AR AL AP AL 30.251 4530 000"

= 3} 2] H AF 30.054 4317 000"

i=]
HARA A w2 Favbel digh AFsAAR] thsnluo A EAst= 275 WA
5 Holm-Bonferroni correction® & AF&3 vl (p<.05%)

(o]
S
Ho
Lo
4
M

AR A wE E5ad Ho Add= 249 AR A9 <x
16> A A AR AR AFR AL ZE, e]an AP AR A AL 2
frejw gk ake] 7k YERS THp<0.05). ofo] whel w=w FPeje] wmE AR
HARSE ARFAAL 2he] Apoloh v =M ol whE AR HAReE dpX A
o] ztolE Wl WA A¥ < 17> A7 FHRAF R FHho At

ol g 2Fo] 7F e THp<.05").
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N |~
“l=
~E

314
039

6.4275
6.4275
6.4275
6.4275
6.4275
6.4275

10.840
ato] A&

17.223
-10.840

314
992
039

6.383
-17.223

992

-6.383

A= 2 FE Bonferroni method® 1L #

*

AT p<.05

S
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% 21 A meEwe] HEje} GAA A wE E5AE Ho =2 45
T vl A Az
e 2 %= (df) F p—value
Al Zt o] =l o] & el 2 1.571 229
AAA A 2 16.743 000"
Al Z+a| =W o] 3§
ferl=mel g 4 2.503 055
XA A A
A A AZto=we] Fed dlgk a3 HdFodA SA-G dF
RAARAG O3 FHRAARAG Ho &E534d A =237 45

=o] Aol FometA A YWERRHIF(Q, 23) = 1.571, p=229]. W
AXA e tigh FEIHAA = AP HALE AFEAAL 18] 3 FA] AL
of §em 3l o]zt VEFREHE(2, 23) = 16.743, p<.05]. wpAI o 2 A
Zhol =] ejel HAMAH FE g ave FovstA @A vERR
THF(4, 48) = 2503, p=.055].

<E 20> 2ol AN M mE EERE o =3 &% fon
sk Apol7h dlow, A=) Feje mE HAMA AN AL Aol
A7) el 374 Al 71l A 37hA Fe 3R] v Hlulel A AE A S

A3t

1e)

L
e

.
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A AI(ES] = 7 /s)
A A} A] Z
2k () 82 éxh—)r(J) Bt Ak (i-)) E=At p—value
A A AR AL -220.61 48,61 000"
oA A A -236.41 45.14 000"
AR AL AR A 22061 48.61 000"
A A A -15.80 17.89 385
A A A AR A 15.80 17.89 000"
AR A 236.41 45.14 385

thEu| oA WA slE @ F S Holm-Bonferroni method® WA dko] AFE 8} thH(p<.05 )

X 23 HAARA A 2 FJud E5AE FHu =5 44529 o] vu #
A A )
Nz =] AAAN A AR o 1
g e () =) Femoh o prvae
[ AFA A AF AP A AL -46.18 78.46 572
a2 A A 69.13 78.05 402
AARZAR  AFAAAL AFZ A} -258.73 55.11 006"
At A A -301.34 42.22 000"
LR RERAS T Ab 7 A AP A} -356.91 86.84 006"
At I} A 4 AL -338.76 81.60 006"

Uz vl A A= 2 a7l A8l 79 4S5 Holm-Bonferroni
correction®. & AF&3}A Tl (p<.05Y)

=i
il
El

HAAMA A mE E53dE HAd =5 5= 249 AsdEAd 29
<3 22>ol A AFA AL AFS AL 7 ] 3 AFA A ARSE 9RA] 7 AL
Zroll frefml gk zkol7 YRR tH(p<0.05). ofol whe} d = FHEjo] wE
AP AL ARRAAL 2R Zpol o} w= Ejol] whE AR ALSE T1A]
AAre] zbol s vl EA e Ay < 23>0l AT HARZAHR o

FARBAR Gl fouF 2ol7h Y tHp<05).
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AHEZYHEE DRt BEAE

AFE A A A XA

= ARG JAd T 9JA279] A Aol wE TuEARd 599
207 49 2039 BFE 2EF PRoR G §, wF Al w1007 9]
)

=
o2 A B3 Linear interpolation).

SHE YRR NS0 B 2

NS
&
)

or
Rl

d 16, FARAAR Qo F HAFA25Y AAA A wE FEAFETN &5
F-A 229k 208] 9] EBE AEE Fo® s H, BEF Ak whek 100719
Z

o7 A H7HLinear interpolation).
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9 FRAM e AFAANYLE v EA4E 7] 98] two-way
repeated measures ANOVAE Alg3lgon, BAZAYE= <F 24> ¥

<3 25>¢ #Th

T 24 NZtEEw Felsh AAAY wE wag il Ae] 4Ad CRP
A=
REEETD AP AT AT A AR
& el 3t FE 2k 3t FE 22k gt FE 2k
A 28.37 10.7 24.83 10.5 9.96 9.6
ER R .
44.99 10.7 61.63 10.5 55.51 9.6
Ae
FARGHR
- 41.35 10.7 33.37° 10.5 40.01 9.6
e
A 38.24 6.2 39.94° 6.1 35.16 55

¥ 25, A=l FHejo} HARA "ol whE Wl A S7ko| A o] AR
A CRP va A Ay
e 2 &= (df) F p—value
Al Zhu] =y o] o EY 2 3.692 040"
AARA A 2 354 703
Al Z+a| = o]
1#=mel gH 4 1.679 170
X AARA A
p<.05"
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A A3 Aziseme] P o o A EAP I A

a3 A
BARAE, ada FHRAGARGGE el ZAdd CRPY Aol=

ol\

Folm st A GEbSTHEQR, 24) = 3.692, p<.05]. ¥r AARAIH[F(Q2, 24)
= 354, p=703], 2ejar A= el HARA A o] Ao Aol g
T FYmekA] 2 ATHFE, 48) = 1.679, p=.170].

<3E 24>9F #o] Ay =W FEo] wE WAy kA9 CRPE
ojulgk Apol7b ANom, Alzpyj=ulo]l Fejo] wE HARAF oA S A

o] At flall 37HA Al7elA 37FA] e 7He] ThE Wl nll ARS-

AZy =] e e i g0 p—value
A ek (i) ek () (i) T

AR AARZARH[E  -32.990° 12.143 036"
GARAARATE  -17.191° 12.143 509

AARAA R A 32.990 ° 12.143 036"
FTHARGARAHAL 15799 ° 12.143 617

o} 1 7h 4 1 A T e, 17.191 ° 12.143 509
AARAFEAT 157997 12143 617

th=H| oA A ElE 2 F S Bonferroni method® LA &) AF&3Ft}. p<.05*
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-

T = s e o}

X
A

F Tk (p<.05%)

5|

2 A&

o

7] 918l 9] < Bonferroni correction

5|

=

TR A o] A EE CRP AFFHA

26> = ¢

3T
3t

3} <

)

7} UERETHp<0.057). olel wat AARA ol u}

27>l A T 71 ALl A

3T
3t

3} <

2}o] 7F YERETHP<.05).

3k

lo

]

Frelp

& A FT9.96 7)ol

52 7 A} ol A

319

o)
(o]

2=

Bl
=1

<Y 18>0 A A H

B} Al A B In-phaseol 747k
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T
T
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5
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To-

28
g

A

2]

A&

29> ¢}

E
p—value
.053
437
.834

28>, <

VA
3t

<

T

H] 1l
x* = 5.866
x> = 1.654
x> = 0.363

=
1 25 (p<.05)

Tl

stlom, HApA Aol w

5

]

shech A

5

=
=

J

p s

A5 &= (df)

Friedman 7
AL A
3} 2] A4 Ab
Kruskal-Wallis#H A 2. &

p—value

E

o
"

Kruskal-WallisA 4 S £3] &4

S
T

196
.008
.690

2 = 3.257
2 = 9.556
Y2 = 0.743

H A= (p<.05)

P X2 < Friedman 7
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Azt = Heo] wE A9 FieA el CRP #4143 = <3 28>
ol APRHAMN (df=2; N=27)= 5.866, p=.05319 AFFHAHY
df=2; N=27)= 1.654, p=.437], =28lx FAHAH(df=2;
N=27)= 0.363, p=.834] A =% CRPS =#to]7} foJnahx] @i},

# 30, AARGAGRAGE HAA A wE 29 el CRP AR A

g AAIA A ) H| ol p—value
AR B G (A -AL) 1 Z = —2.666 024"
AX WA R A (AFA —1%]) 1 Z = —1.836 132
AX R R A (AFE—1}%]) 1 Z = —1.599 132
% Zv Wilcoxon®] FoeodAdow AEd AR (p<05). tshudA TAlsts o5
X}

=Skl

AAAFo] W APy BAZATE <E 20537 go] ARuBPuP
[x*(df=2; N=27)= 9556, p=.008"1e14] CRP<] zto]7} ol shAl vhebs:
o & ARG FARFBARGGEe] B HJAAHA wek CRPO
& abol7h UEUA @A AR ARRG A 2 Fol 7} foju]s)
Al v

AARZABRAGANA  Wilcoxon®] FEZEAAZRTAA)S AAS
A7 <3E 30> o] AARZFARAG ALA A AL HAL AJo]
A RHZ(Af=1; N=9)=-2.666, p=.024"]1 CRPd that zto)7} §-onstA L}
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Abstract

Learning effect of novice's
badminton forehand under clear
in accordance with

visual feedback type

Suh, Dong Hwi
Department of Physical Education
The Graduate School

Seoul National University

This study aims to investigate results of task performance,
kinematic variable and upper limb coordination on novice, during
badminton forehand under clear in accordance with visual feedback
type. To this end 27 men divided into three groups and take a
pre—test, practice step, post-test and retention—test. In every test and
practice step, participants performed forehand under clear toward the

target point. In practice step, respective group had taken different
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feedback on 150 trials during 3 days. We offered digitized graph of
wrist-elbow joints flexion—extension after 10 continuous trial to
quantitative augmented feedback group. We offered 3D-animation of
wrist—elbow joints after same task to qualitative augmented feedback
group, and we didn’t offered any feedbacks in case of control group.

The conclusion based on research method and analysis results is as
follows.

First, accuracy significantly improved in quantitative augmented
feedback group than control group or qualitative augmented feedback
group. also consistency significantly 1improved i1n quantitative
augmented feedback group than control group.

Second, maximum extension degree of wrist joint significantly
improved 1n quantitative augmented feedback group than control
group. Moreover maximum flexion angular velocity of wrist joint
improved in two groups which had taken each feedback.

Third, CRP significantly improved in qualitative augmented feedback
group than control group on back swing section. At back swing
section which showed near in—phase pattern, wrist joint was ahead of
elbow joint. At swing section which showed near in—phase pattern,
there were no significant difference, but qualitative augmented
feedback showed wrist joint ahead of elbow joint like experts. but in
case of quantitative augmented feedback group which 1is near
in—phase pattern, changed into elbow joint ahead of wrist joint. There
were no significant difference between groups in follow through
section, and the change of CRP in quantitative augmented feedback

group was nonlinear. In this section every group which were near
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in—phase pattern, showed elbow joint ahead of wrist joint.

Consequently quantitative augmented feedback group showed better
results in accuracy, consistency, and maximum exXtension degree of
wrist while badminton forehand wunder clear. On the contrary
qualitative augmented feedback group improved their coordination
structure on back swing section. Through this research we noticed
that 1mprovements 1in motor performance can appear differently
according to the type of visual feedback. Therefore this research
could be a reference to a method of motor learning, which suggest

different visual feedback in accordance with different purpose.

keywords : Forehand under clear, Quantitative augmented feedback,
Qualitative augmented feedback, Continuous relative phase,
Accuracy, Consistency
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