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ZE Yy & P %-X Zaction-perception)2] H, A A A(teproducibility)e] 7Y =& EA
) =

o
Aolth. 2= 39g & o 2 2g Bl Addh gold Py ekl 1y B
ofgt Agjet Wk Fo A BEHY F ¥ oM vdFe HE FHES AEHEN} F
9¢ 3 B HEe @ ¥ EUE A9d /A9 Akl $BdE J4Htn e B
=o| 7ok Wkl slojd & FHoryH of gt HPGHE frIAe ALE A, A
L AE Hoyer] BEste] HEgo Z23E sH A S A" gt ol
HrkeHAl fvk agja o2 gk wEe] Aol AT JEe JHdS Kugler 9 Turvey(1987)
Ud A4 3 og ARl sven B o 54 A7, smI EREB08Y) AE
S3cHAIm 7, 2006). = TEQ P oA =2]7] Ad, Sim, Shaw, & Turvey(1997)2] i-
7o) thet x| Zperception)o] U1, HEQ Bo] 3o A Agde] 1 ANAL A=
P Faction s 3, HEE ¢ Fole YT  Lolsith
Ashel] thak A Zhperceptione] FuHETh owg tholuhe] AW HE £F FUL

lo
ST
ol

[e]
= o T
A BEd A7 ARt 55 &M A% ste 712 der 244 o
o7 A5 28 QIS FrHKelso; 1994 dynamics)®] W@} 7 @79 S %A (required
Kugler, Kelso, & Turvey, 1980, 1982; Kugler & dynamics)®] 7|ES AFR3MTHKelso, Scholz, &
Turvey, 1987; Schoner & Kelso, 1988c; Turvey, Schoner, 1986; Schoner & Kelso, 1988a, 1988b,
1990). webA of2fgt = HEZ g ol 1988¢ Sim, et al,1997). £AH GFHL ob
AE e A ddstEe A | A Aol gle TFREA O]—r°17<]
Gratio?l FEWHorE EAE ddst] ozl = 71A A bascline) TP EolH, S
FH, ARt g Aae] W] TFE A AAEA & Sl o] FoAE 7370‘0]
54 (dynamio)}] HZTH o= e A of gt o a7 A A Ae] Fol

el el BHAN B 0l 354 R o|RolAt £59 £UL B,
Po GBH BHL Ao A& ofPA AR 2T 49 L Ade Fas:
Qolbrk doly) F2ldE & 71 A7} old ganh

]

o] a7at= W&ol A7) ARl dod e Blearning)S T = AE] AAR

(preferred state) == HQFSF ZJEl(comfort mode) = A, Alpe ¥y xdgHE S ¢

b A W 7HF 7led 5ol gAl dojdrt v wEpA S 2 £44 @] Al

1 3CKKugler & Turvey, 1987, Sim et al, 1988, o oJ&l A HE L73H JEA o 73 3

Smoll, & Schutz, 1982; Sparrow, 1983; Sparrow, ot slY. eE dEA JdEolA
%

_l

12

& Irizarry-Lopez, 1987). olFo A= e tholuy] HITHolA e
ke Ay Msd dele f71A7F H 0 894 R ek
aghe] AqUAIE AREste] Hbstal #[&2 o] Ty HaWd e e ze 39

o gE FolAR FEote HE FoE AEHCEIEHENE A drha s dee,_Swinnen,
H(Kugler & Turvey, 1987)). <% 3o 7}%+ & Verschueren, 1995; Zannon, & Kelso, 1992) &t
OFA (stable) ]| ™, WAM (variability)o] 7 WO o] FL tholuHld T kA WEE /1AL
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Mo¥e MEs BT mY siael SSK

Jm

8017

otz Stk shue] ®Wisle B2 H(intrinsic)
gl sfEst 2ol srek e A
she] Afole] Aol Lojurie Rolm, BE
sjel Wske A4 AEe 9ol o
A4 e dEdHe 2Est Ade A
S oga B Aolthlee & Swinnen,
1993; Zannon & Kelso, 1992).

Zannon¥} Kelso(1992)= thopd] H &
Hgote] stgo] Wi Hzxo dFE sl
ALt ol F AAE WEHoR &2
= oA Al WERES ARG 7 A
Z|Abelell 90:=9] 9] dAH(relative phase)S 4]
s AT o] A3 Fot] olg
7129 Adzd 48 ddosx 180k
phase)®] &gl e 7ot =&
El(90% relative phase)©] A F| o] X &=
Aatlon, olgigk Al disto] o
& @& Hee] 71E9] dsd &
dFeE S5 Uede AZE oE
g ottt Z22S YRt

T3l Zannon¥ Kelso(1992)2] 413
Aartel e AUL sk
o W A Gee vArke

T S AE AEE wdde
o] 9] #| o] A(in-phase; 0%=2] )
o] Z(antiphase; 180%=2] H4=h H=E
3} BN SesA
+5% % e 9He, &
R M e P AN A
= slodg A2 FS s
JEAL S ALY EE A
Tt @4 2Ys o=
317 (transition) S Grol3}A| H

olEH. ol¥F A=
SolA thofue] o EellA
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12 1o qin
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Mo rlo

of
ol
£
=
£ e
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Ho
e

r
N

o
olo
108 o,
g‘ﬂ
kit
Bfil

oy o
_'E‘

I

il

#4ehe, 712e olEdE} Hu 979
YFoR cloto] A2E oJEUHE HiHe
FArel, A7 8 A(self organization)o] UodS
1 9 THLee et al.,1999).

AN GAe AEme s Aol e
e wae A, ande Aokl
W ZAQl H(critical point)ol]

= 2
(information)®] FFO 2 Q5]

71 vl =ekgE A
fluctuation)”} VEbdTI . 44 gow, ue}
A SR F8e AFA0l dojue Ae
dudts Aoz LA QIThHaken, 1977,
1983; Haken & Wunderlin, 1990; Kelso, 1984,
1990; Kelso et al, 1986; Kugler & Turvey, 1987;
Prigogine,1984; Schoner et al., 1986).

22 Wge dely gayez bE A
4 ATAE AnFees A7t 3
o A ot =& e A Ut
Apol| Al ELe A ALkt el 3’ (Comfort
Mode; ©]F CM), 27t 71 BE(Over Mode; ©]
¥ om, @erd Aaw, ot &S A8
(Under Mode; ©]2 UM), Hel3l 3
NE ANBES stu #4% AT oM, oM,

-

o] Vhebsk 2
Azke 2z g ALF et =4
ez 9lom, o]dg Het

UMe] mo= E38la
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Ao ATt 2ol £ ga =
gielo] AR 2 oA obFel
A Aol glo] Bekstel Adsele AYL
g | o] EAA AFA(intrinsic dynamics)S]
73l BEH, ofo] whal ZxeiQle] Az
Hoz ANE A% olAe TN F
Aol Foi7 a7 o
o A%en S,

=

o o FH

%5 (required dynamics)

B dAFoxe X AedA 244 9%
A7 278 9549 54 vushy] @l
AR Aol FoARAA] @& JhH A
2 Aol HEE= A e (Comfore
Modo R ta} 373231 A eko] FojF] o @A

AEE = EA(Targer) H T

sl Fe PAS AL Hlme}
et g tholu] o] 2o|A] FAsl= Hie}
Zro] 3R A <o)

MNE A71840] dojub=r}o
A3ttt
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Ho=z ol
Tour(Z Zo] 87cm, 13 26.5cm, HE H Zo]
11.2em, F& 05kg) HEE ARSI £
de AN WAL ol HE Fe
FHE AR AAsislen, d3xs =4
2 Apgstel HRE AT 2o

Hxl HA<kslk AFel(Comfort Mode; ©] 3}
A0 P EA(Targer; o]t TOHT (11
T Ao R wro] 1570 & A 539
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1o mX

(Lo O R N )
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2
s,
e
o
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©
=
e
iy
l
W e

EAYRZ AAlste] 253 HE =S slGiTh
283, 4, SAR(C]F Day 3, 4, 5)ole v &
Fefl Al F-eAR(C]F Short; 1.8m), FXHAE]
(o] & Middle; 3.2m), 71AZ|(°]F Long; 6m)<]
A E5E AYE AAS 424 1538 F 45
3] HYl=E STk
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el TS UL Aag

EERD HYAY =

i)

o] ExHF WYL gold vl ue}
%ko] &5 IS om)dlit)

#AE AAT 7

19] eMAe FEAQ 25me TGH T &
FAQ 4me] HFFFQ 3.2mE Falgom,
#geAdE 25me 2390 18m, IAYE 4m
] 3/291 6m=E A8k}
AR Day 13} Day 2=
(5 Fh), Day 3, Day 4, Day 5 2}zl tfi3f

o,
)
ol
M

a
ME ol &3 HEEH RN E Ad Al =
AEHE AN en, T3 Dy 3, 4, 59

A
g Al el A &3 v AR
<, A5x4, Al @he AAEIT
Day 3, 4, 59| AAdAE= AAT 249 £A4
o W& Wl FHE glol7] f&l AA
2] 205 Aadstste AAlskgith
WL AR el A7} Ades u

e uﬂoﬂ—t-, ¥ AgelNE 2o £ A4

23t % o)

Day 1 Day 19 #5c] g L4 WHZFEA
< AN As avT} TG F Fee] f9
u|gk o]zt e Aow YVEbdT) F1, 20)
= 43.606, p < .000. CMEATHMe =2.460m)3}
My = 4.124m)9] HE Aol fon|
gk a7t dthe A oEHor Folzl
TG =FATR 4m7} CMPTe] F&
A AlgE Ak HE A S vl 2ol
7} 31 = g yehda sllen, o=
SRAE Hets HE A=

é‘x—iﬁi 1285 ﬂﬂli Zﬂf‘l%}ﬁf& ool F
ot Ade Aolds= Uehdtta sl
My e Bt JiEl 7%?47} TGX %iﬂr

3 =T

- 81 -



(SDey = .822m)7} TG

149m)e} Hlaste] w2 AoE U
th oA & ma < muef Apo] F A
ZH F R fie] Apoldlq zefd Az
I ARET & w2 A2 BHE AAA A
EH7F dolg Adejel7] wiel] o g Aeje]
Aol A"E w2 & A ExE I
A AYEY Pl vrke AL A3t 2

Day 19 el B 99 Ael 23m

29| BR7EE AN,
TGH T EXEAZE Day 20| = Al 4mz
A A= At

Day 2 OMATHEIEAY 25m TG ThHE
FAY 4me] HE P el el o
A AFENE AHEste] Hlag A3 ey
o] EAXCE frojulstAl A eHdol

B 9T}, F(1,19) = 6546, p < .05. <1

=00
T =

.15

ol tigt olgfgt Azbe Day 19] Az}
= 22t FEET 5 Day 1A= CMF
ool TFEAAF TGHE B} 21U Day
Ao 28127 o AX

[\S)
9,
rir
fo
ol
i
—

D
e

of
oX,
=y}
5
2
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5
w
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¢}
H 9% (required dynamics)

o
2 A%E H3xd & T =u H{Eg A
o
=

Lo, o)t g5 AR 29 B
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.11 4
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Aol / chojupl

A g AGnainsic dynamio®] WHOT AFE <2 3>04 B 4 %ol A BEA
S o gehte Fde $44< ouata i APses @ A7 ouit 6 ¥ P9

=

Day 3 F M, TG AlAel

(Short, Middle, Long)el] TH3lF o] =3t wi&
WM (2 X 3 repeated ANOVA)S A5t
o BHESHS Al Fx7 e sl o] Fo
ek olgl WakEdel Azt % U Abol

of femg zelE HeERAY, FQ, 19) =

=

% Middle Ag2G.2mdA 71 A&t
Marmvage = 122, Mroaiae = 128y UFER]
Ak mEgE M| Middle A2 EF
AASDeypiaae = 015 THE ol= A HT
T 7P e FES HAFoZA aMA e
Middle A2]Z7o]Ae] Fao] okgAdo] uf$-
Eoe Y vk <F 1>, oleig A
Middle A 2] 271(3.2m)°] 34

3T
1
.

247

6.639, p <.05. o]#3 A= &% 3o  (intrinsic dynamics) ]S JEHE|2.5m)el] =
i3k o] AlZE &= Z7]o| EAZ 54 AaA A (close-to-attracto B .2 Q18] LFE}
(intrinsic ~ dynamic) F©o] QFH JFH Uz oEHEEXY 4ol = F 9

(tequired dynamics) Trol] H]3] F&Z < 43 L3l CMA TS TGH ol H]3] Short, Middle
o] o]FojA 1 S Yehi vt 32 Longel Al Azl 2 REOM FEHOR =
T} Short, Middle, Long®] A|AZ] =0 BA & S ez Aok =3 My W
Ho= fofulgt Ael7h §lflal, F238) = e AAR 2ol B Hld Fre] A
1.257, p >.05, FEAEE JeEA] g9t 2 Middle

F2,38) < 1.

F4e o, TeHwY 43
2710] Shoreh Long A2l 2ol 13} 4rha

.15
W,
AN e
144 N -7
134 \\\ /,’
g h
[\e/
1ol
[HA
ol
: 11 es
117
OE B cm
M0 ] S (€
short middle long

HelxA

1%l 3. Day 39 F+ &Ete] Hzl=A

- 83 -

EZFS)st

[=E]
=

A2



# 1. Day 32 CMTt TGRITte| He|x=Y FFskst HEY 2|l Ha(M)ot FFHAHSD)
a4 o 16
]ﬁ%
REEX) o M SD M SD
Short 124 .024 .148 .022
Middle 122 .015 .128 .025
Long .128 .032 .146 .035

[e]
oz w§ =23

2492 yehign
Day 4 F HWCM TG AAZ =4
(Short, Middle, Long)ol] thet o] &3 HkE
FEXM (2 X 3 repeated ANOVA)S AA|3}FITH
wEsge A 2EAel gl ol FoiRd.
<78 459 YetEo] Dy 33 pHA R
Day 4°9|%= F o Z5F Middle Ag|z70]
7P A 2y AlAe 2= 3t
SAACR fenld Aole AL, FC, 39
= 1055, p >.05, F F& el = Feofn|gt A

|7}
A
7t
O} Day 49]

(e} S~
AL ol

aRew K1, 19 < 1, F3AEE e
kT, A2, 38) < L Day 3°& F At
Zrol7b hlem emzwo]l B A &sisl
o)zl olelat Aols} ekl
SFERIECEEERREES
(intrinsic dynamics) =& WHe| $-FAdo] A
Hi e A yehdda & 5 9l
BEglA AMPA T Mavaiaae= 113, Mavshon
= .1200& Middle?} Short A ZANAE TG
S Mrc.yiaae=-124, Mrgsiore=-137)°ll B|3}, Day
3% MR, B 22 58 s HAF

.15

141

131

124

=l .11

.10

short
HelxA

2l 4. Day 49| &

mid-dle

cto] He|zd mEsiet HE sz
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Aoz /ool Hege Mest 52 I shse| 988 SM4T
A2 Long 2 Mcntong=-129, Mrgrons= 129) 37|, Lee F(1995)°] Awdt upe} o], o<F
dre TGHGH 2 £F9 Zg4e Bo o] IPEuA 5t 2e 78 i
FA Al MY Day 30 H] ] fete] RAG D e S YER
ato] Middle 2 Myuge = 0093} Shore = & ACR A" & glon, w3 Az
AMspore = 0000l A= 2FZEe] o] 91 & d(intrinsic - dynamics) FEje] o] EZEIQ]
A 9, Long 27 238]8 FAaMie, Middle A2jZ2z1o] Hge Aefola E<hgg
-00)7F JEryto ), TG E A= Middle Al 2 WA SHtransition)F] 11 o] EPE| ZA]Q] &
2 Myjaae = 004 2FZFe] o] UG o] fslHI ' Aew = & Uk Hoprt
HA Short(Mghere = 0119} Long 27 (Mo, Al olgfet A MEE PdF o] dFy
017 & LS Hoogx ecMPAUAdE 8 & A7|PA(self organization)o] $OZ doju}
dsl e A eI old wet Al 2 As dustu e AR A F 3
Day 30= aMy©o] TGHHET F3o] f+ T
gt zo7k y=s o A g6l o, Day
4ol evyeel e Eoisn TGHY  Day 5 F AwaM, T6Z AAZ =4
&, 53] Shored}t Long ZZel|A, FB4Jo] M (Short, Middle, Long)ell ThEk o] &3t wkE W
el Hlg) o A Ao T He 1t FEX2 X 3 repeated ANOVA)S AT
zfo] 7F AbA[ Al Zlolgta Al H T RS Al ZEAC el o] Fol ATk
Middle %319 FFAA= F [T 25 Day 59 Ade HEo FgAo oA
Day 3¢ H]3 Day 4o 3A| F7Feted B & A vbdo] dojds HAFT =
Ao] Eolx &S HoJZETHSDey Day 3 = 015, <18 5>o4 B 4 gl50] Day 591 CM
Day 4 = 0.030; SDrg Day 3 = .025, Day 4 = T Mamiaae= -118)F TCE FMrg migae= .122)
0.035). £3] cMPA Y EFHAE Day 40 EFoA FEAHCRE Midde AgZxoA 2
F R Y F Ad ZEA R Short 7] A9 Shorty} Long®] Ag]ZAHRT ¢ o
Aglze] FFHaks Y] TP Ae & B YeERUTE o3& Day 33} Day
™, Long Ag]Ze] FFHAE HTG@@ 4ol = Middle Ag]Z70] T2 A2 ET}
AU o My 6‘} o <3 2> Ve AEEE el AS 7198 o
olg HedH kg ol g JJr—t— 788/ (rend)o] 313 A Aolm w4
E 2. Day 49 CM2} TGRS AHe|x=AY mFEsist HEAz|e| B (M)t EEHAH(SD)
At M TG
Aol 27 e M sD M sD
Short 120 .031 137 .033
Middle 113 .030 124 .035
Long 129 .026 .129 .034
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.150
.140+4
1301

- 4204

.100

short

HelxdA

middle

12l 5. Day bo| F HTte| H2|x=AdH mEstet HEY A2

W AR HolFe 2t stk

Day 49} Day 5 9 T Hd9 Middle 279
Ao g ¥ o Magmae Day 4 =
113, Day 5 = .118; Mpgmaae Day 4 = .124,
Day 5 = 122) TGRS 27kl 4] 919)
Ao orlde 9o Badel dete
HoAth. Shorts} Long 72lx1e] Aede F
At Z5olA wlf- FdE A KMo Day 4
= 120, Day 5 = .116; Mcyon, Day 4 = .129,
Day 5 -.110; Myggon, Day 4 = .137, Day 5 =
114; Myglone Day 4 = .129, Day 5 = .110). &
A gdel HT= Short AR = CM
Ao e mvd Fedoy TS
5 Zlem, Long AZl2ZM e F Hetol
HSgk 9 S HogomA A3z e
2 Day 59| cMF} TG F FHeH2 Shore®} Long
T EREAY =N H=d el A

A BT <E 3>

lo
fl

HEAE e = AR FFAAE B,
Middle 2704, CMFA T Day 59
o} A Z7KSDeyimiaae Day 4 = .030, Day 5
043)% 0] kgl do] w9~ ol ot TGH
T2 Day 450+ T8I} S7HEA] kAl ozt
T 2(SDrgmiaae Day 4 = .035; Day 5 = .032)&
Uehdeza emyeat Hlasto]
o moblt el @HL LRI Day
4ol Blaaeto] Day 59| Short A 2] 271 (SDayshor
Day 4 = .031, Day 5 = .027; SDigshor. Day 4
= 033, Day 5 = .028)7 Long Az|z7
(D, Day 4 = 026, Day 5 = .02
SDrGiong. Day 4 = .034, ,Day 5 = .029)
Axtes F A BFoA A= Hda
o FAT <3 3>

Day 59| A¥e 7 Jd FFH R 350
A &gl whe} shore 9 Long 7 2]2719]
Hao] En PIAE ZEgen

fo e =4

¥y 5o

ol lo
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# 3. Day 59| CMzt TGHITte| AHz|=

Y gF55F HElZ 2| WF (M)t EZEHAHSD)

At M TG

Ae) = W M SD M SD
Short 116 027 114 028
Middle 118 043 122 .032
Long 110 022 110 029

53 16T HYgAHL AA FHEHISES
vepdth 28v 5 ey e Middle A E]
Z0A &0l %Pa%ﬁii, 53] <A
od slede 5 Avs =
21gt A= Day 59 AZE o] EE|(Short,
Long®] ZF@ow 7]E9 o]EYEHMiddle)=
e LS Yol oEYE 2 I

174“1 %

A 7h %91131‘& x}°l7} 01431 FQ, 38)
T JERR] @k, FQ1, 19)
<1, *Jiﬁr% 9= Jehr] @i, Fe,

A X sl A 3 0
X 3 repeated ANOVA)©] 0]——?’—01§iguq o] =
Al EZEAE o Gl thell A wHRS7go] o]
Foldtk. WFEMe] A IHDayl] o
g z}o], F2, 38) = 6532, p < .01,7} e}
©RA Day 3, 4, 59 WHEAC AL 7
WA $8)e] ASwrl AR FAEYLSS 5
qdeth & JEEES el " 233
3t HE g7} Day 3M =.133), Day 4M

ot &

il

Flf

=.125), DayM = .115) £SO & o}
;ﬂx%&loﬂ u;}a]. ;(—1§]—/Ho] l-:o]_x] AL
AR
EFHAE Day 3(SD=.026), Day 4SD=.032),
Day 5(SD=.030) =S 2 Day 39 <HgAde] 7}
Z E=%on, Day 49 YA TP ke
= & F Utk 2% 2o BgAe WHolA
Z Aole fiAARE dEe vHESHA S8
7} 235]e] AlalA bgAde] bt HDay 4)
o 1 Y E e RDay 5 HolFict
FrAlel A @e] W] s f9
16& Zpol7t vehE R °l°ﬂ tHet post hoc
HAAKTukey HSD)E Alhgt 23} Day 33 Day
sl BAACE frefek Apolzt sdFo] WER
th. 3 Day 47HA& fremlgh Aozt gl
U wkEA o 82 dAgste F oA Day 59l ©]
2] Day 37 A oo wash et
w Aol AA P Aolztm A7 F

[}
P

5ol
()

d

Kl

W 194 A7 emys
BhA gkt 5 avst TG+ A
oz a7k glaol YET, F
1.592, p >. 05. Day 39l F F&t 7o o]
7F Qo Wy FHom olste] AR
el Ut St E37h dojut Day 4, Day
soll F ek Zbell zpel7t AlebezA e
W Ayt splem, webd olHg Azt
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AAZA qnl7t Sle Adteta sk
A ZA, FQ, 38) < 1, 7t golugt 2}

o7h fieel Uehieh EEsE LA
£EAA] ARE A9E 0 o& Fghe 7

Aae w9
square)®] Fko] 2 Zlof 7]Qlet Aoz K}
E E1Q HAAF S XHerror mean square)2)
2ol 74 AA oz Fgkol 2ol foluld
Aoh A e Aoz AmEt wHep
gom ¥ AP 2o TR ATE T
de dd& Al dM dAsAtE F
¥ fRen e deld 44 &

o]

2] 2] 3 7 A| F(treatment mean

HEAE F T FAe AEES o A

adole)e Azt

i
rft
x
e

7H 2004 85 Z7)el= Middle Z710]
Shortt} Long FAHTE 43 S HY
Aolut gl gl wel Middle 2719]

oo & A2k Aolahe 14 E AN
olgigt 7Mde AAH R AA AT =
ATE =X HH gFs T ‘40]‘/}“‘

A2 F95%, 129 dmd)

G379 9oz g AzE oE
HZ vl e dAA9l, A7 A(self organization)
o @4 ekl uolFa 3ok

A71@ 0l oA He F8Fd 2US
= Q(fluctuation)o]t}. 2 =Q+= I RV}
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A Study of Dynamical Characteristics on Learning
of the Golf Putting Using Dynamic Approach

Mikyong Sim
Kunsan Natjonal University, Sports Science Research Center

For investigating the dynamic characteristics in learning of the golf putting, the present
experiment was conducted from the perspective of the dynamic approach. At Day 1, CM
group was instructed to practice putting comfortably under no environmental constraints with
their eyes closed(intrinsic dynamics), and TG group was instructed to practice putting under
the environmental constraints with their eyes open(required dynamics). The results showed
that at Day 3, CM group was more accurate than TG group, however, this difference was
vanished at Day 4, and Day 5 with increased practices. Also, there was the learning effect
between Days, hence, the performance became more accurate at Day 5. The results, also,
showed that at Day 5, the attractor state was changed from the Middle distance condition
to the Short, and the Long distance conditions, therefore, indicated the phenomenon of 'self

organization'. In sum, the dynamic characteristics in learning of the golf putting was well

explained by the dynamic approach.

Keywords : dynamic appoach, intrinsic dynamics, requived dynamics, self organization, attractor, golf

putting
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