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o zpo]7} JEAE HSEE] Aoﬁﬂit 290025 ESF) x 4FE YA))] ANOVA HH S

BAE $85F, 9894, 5970 vt AYEEE Jo]sh 9k 280 9w
B ATEES Aok A7k 2 AT Aokl B2R NYTHEE YL JRe SuSEN
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2 w0 27} 01
7F7E A9 "W
O shte AT
3l Aot} $EakA0l r&uoﬂ AR
ol 2EZ3(driving stroke), FAE 2
E=Z(putting stroke)2t dcHPark, Kim, &
Jung, 2017). W&t FZE= F 7K 2ER3 4
2o SR7F ARH = Aol & & Tt
HY e g Bem(18F)ddA AA B
40~45%5 AT BERE HFo] & 7]Eo|1
(Cochran & Stobbs, 1968; Pelz & Frank,
2000), o] 2EZAR Ak 28 .8~32 4t
71 Ak, oA Fas HEYE B © Ho
ol A& e won o|Fsp] Wid 29
o] qAEE a9 o] 71X (AL, J) o), £

T ¢ H8< FHlete 297t 7t
TAlE Bo] drfe] £ o=

\:01%_7} 3= Holg} o]
2 7]&°1A (slope) UEA
gk Ak} A E}é%ﬂ g 2o $re9 A4
sofgich. whek 3] Azt 3 & Ajolr} HA 2}
1 sdshd HEERle Aol 4 Aot Iyt

S EE 7hsskA ]“J ?EEE ]71‘/}7“}5}t P
T FAHITH = Y3, 2019).

o] #HE 5 A7 Cochran &
Stobbs(1968)°l ¢Jal thstAl o] Foixitt. ol
ﬂ‘;’oﬂ/ﬂ Uehts #AE 299 A=9 HJJM A

% aela £ a0 A ARoE Holth 48
7‘1& HY e 998 R B e,
AR, Eo| 7ok she A gek Alcorrect line)& 2
% dSohs Aolth. =4, &3 How 22 Hif
© sYo| FEsitt AN, Ae sulEd 01]*5“‘3}
s ete £ £27} okslAY 32 YT w2t Yl
A, 29| A} A 0)A] Felr| Wil Eo] o
FHT Holmes(1991) & &¢] & £02 S0l ¢
E5 A7 A% vk Bo] Z(AE
0.108m)9] Y= o5t 1.6m/s ©lsfllA]
7Fesitha deetglth. 1ev 9 OM** %)
T BE At Al i Al 7=
29 Y9k HEsH Hau, AFHoR B é?“ioﬂ
o A Witke Ao, &, 29 $42 AT
m= 1.6m/s olsteld 7FsskARt, F9a Blojud
S| A7) Fol5ofof gt Pelz(2000) = HE

S & uf o g Wik kS F= QAR HH
‘6115«] = A 4wt 33 O] AR A3l
o Je FAA SR £ ofF 2%

A& w7t 83%, oA=L 17%9 9L +

o]l
M
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T Hasiiet. meb seelld 2o Wik ¢t &
2o} W] At i 93-S oAITks A9k 3
& & 9tk Penner(2002)& T2 o] 18
ofaf olmig 9 e Welhu siek. 2o o
271 5° 929 AN A4 F29l gor 2] =
F d) ke R duA oA e Ade Hle
5° telet AtelME 2o o3le Bitel 7
E 73

Asigic. %JZMEUIE élfé-‘é 01 dTe 229

APl HA] e =2uk AL et A, SH7AA
2 ol Ag=giet. A3k mew o2 )
o] 735 A 9] AgETt #A(57%) o3k, Wi
o el ASle AA(166%) olEst, 17
AP E oK 4%) Zoee Aoz Huslad) 4
Abe ulgko 2 x]%%}ﬁﬁr frAkskA 2143 72] div)

AR e FdE vt Hasigich

2EdA 299 22 ok AL 43
Aol a3 gAr gt B8] AN AE
2 ol o= A% HEA S Adehe AL B
& Ed uup? Be Al 299 2
83 948t & 4 9l Lemons(2008)& 19
of &6k A 1@ 5—44:2: 54 229 é57}
we 7 .
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215, B4

7
son Aug S we F Agat

n>=
nek
n
-

Lol 739 Bl
A
Mean(+SD) Mean(+SD) Mean(+SD)
A(N=16) 32.9(¢9.6) 16.7(£5.1) 3.4(x1.9)
N (N=12) 43.4(£9.0) 10.2(£5.1) 13.7(£5.3)
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KISS AWdgddda o] fojzitt. Adddde 19
the] A7t e (Qualisys, Sweden)7} A
o] F7tA] £Hole BA9 o]FS A7 331
AR vHE F 9ok ke e 29 120Hz

e s 71sET. e ade 27t
Ho]E #(1.2 x 2.4 x 0.01m) & AF&a] A
ol A4 2d3} e wAo] EXE dglon )
AA+E  0.0620]tH(Park, Kim, & Jung,
2017). ¥ Y| & FAt] AR
YeRA%la, 1.8m "ojdl < BA8l] £9
FHOE st HEAE vt 2ol @it
B A% 29 24 = 0.6m 92 &

O

g

—|—’

iEE:
%) 4

i:l

AN A &

AE471 GLM500(Bosch, Germany) 2.2 7A}
Sttt el AHEE HHE A A
Ao HHE ARESAY AL EH ek At BiH
% s Adeies dot 2 Titleist Pro
V1(USA) = AHEagit). &9 A& Aso= A
A B2 A7t ezt A S 4 =S WAL |

L

55 3%

a8 1. 38 AAE 2 (Park, Kim, & Jung, 2017)

Rl

Hllﬂ"in S ¥l
499 A A, %ﬁ%,
A= A7t &
HE A 27k B
AN A< sl 2ol o] 7} 5ﬁ4 o)
228 Witoz Fasin. Tl s
A A B A7k v AAE £
st % GLM500—°— olﬁokﬁ BAHE gelst
9}, ol WAE A2 539 g
ERag s }oq 4l AArE AN
Aol A £0.04mel st
0.05m °l¢d 7+
%% 1.2 x 2.4m9
Zo AR o] 93 1.8m
ZAlolth AlZH A 2 urake
xZo|o}, HY TS AR of
A 0 15m, 0.55m, 0.95m, 1.35m, 1.55m,
1.75m 5 57folth, A8eA] & AAL 213 2t
7] 9J 7t 1700 W32 BASGT. A4 4o
M yEOR 1.2me 2 YAolal, aXA xFHo

2 0.3m "oldl #Zo] T, §50] o}, yZo

13



117

2 1.5me 5 %ﬂom, aFeM x%22 0.3m MANOVA A%< fal 875e 717K
Hoj7l F2o] 4 $-20] Golt}. yEHO & 1.8m SUSLTH, HYAAE, Hy M Hy &R
EFde8 HXIO] C AN x%02 0.3m g WEFe FEAHL Mauchlyd T34
"ozl HZo] T 20| '9o|T}(H2). (sphericity) 7V Aoz st A543
a=.05 oA T34 7Hgo] uE HA ¥E 7
o .
4. NENz|(data analysis) ¢ MANOVA < Agd9om 1% 5t 7
o] AFME = gt sdFTy HE Y S HEEZA ANOVA WS A&3s19g. a8lu
%], HY Tt w2l He&ee JFEo] Ao|7} Seesd Hy A AT Ed g WY &
AEAE A7) Adl 3 892(584F) x 4 AL Levened ASWHS A43ld A3
(HE9A) x 5HETZY) £82d MANOVA o S48 A5248 4& f4T(p)S 249
(Three—factor mixed model MANOVA) W< azlel o Jas W] o FALTEE Yel
A&tk aga el Aol7t EAE He W &337](Effect Size: ES)S F-EoelA#
a17] YalrE 2891(2(£84E) x 4(HEHYA])) (Partial 79)& A=a9it). 1,79 4L 01 of
ANOVA W& A8315it). £40 YA odzs e FAIE £ 9de Ak, 01~.068 8L 3%
2H7H 53] 4 HyEEt d#e] EA o #HHALE, 06~.14% F AR HAYRE
g ZIsy] & FEUAAEA S (Intra—class 14~ 208 & A=Y #AE, 20 o2 nj
correlation coefficient: ICC) S Ar=slt} A ¢ =2 Ao FHALER 4 3tHCohen
249 ICC7E &7ty 2lE= #8719 1988). 48 Aze st BgS AA HA
.80 |4 Baumgartner, Jackson, Mahar, & gatitt. AL SPSS 22.0 TS o438
Rowe, 2016)°]% ©UAI&] (single measure), dom A1 2F7HE HE FE(a) 052 4F
n|vto|H A8 13| (average measure) S A& S5t
Sttt
2. 48 72 AN (HO TE B, x 2 B (9 )
A% 1 2 3 1 5 6 7 8 9
27 X 0.4 0.6 0.8 0.5 0.5 0.6 0.5 0.5 0.7
° Y 0.2 0.3 0.4 0.4 0.3 0.4 0.5 0.4 0.4
= X 3.7 1.8 0.9 4.8 2.5 1.0 5.1 3.0 1.2
Y 2.1 1.0 0.4 1.9 1.0 0.5 1.0 0.9 0.5
2 X 0.2 0.5 0.9 0.0 0.3 1.2 0.7 0.3 1.7
Y 1.0 1.2 1.2 2.3 2.0 2.5 3.5 4.2 3.6
o X 0.2 1.1 2.5 0.0 1.9 3.7 0.2 2.2 3.7
” Y 0.5 1.0 2.3 0.5 1.0 1.5 0.6 0.7 0.7
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FANERTE SHE HEERY AFES
Adst7] el o] Aol HEFPEE 7} b3
AT S E HEYSENY A e fF
337 4 (Intra-classcorrelation  coefficient:
ICC)el o8 F4stsirt. (& 3)& SHFTE,
HY e 13 Age 7Pgs WL
9 53] ANPA7E HagdS w(APHT) A=
ICC & AN Aolth, A FARE B
A WA AR (ICO) & A= 47, 13] A
PALE 7019 HEEE FoE AR T wof 4
e WP w2t 672004 74172
Epsttt. oA 53] Al Tte] s Qe 24
A2 AT g9 2z Ee 91144 935714 =
Ak msdyded sdy
[CCAME FrAteHAl WERY
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9l& 53]
A2 A8

T(S) 3 HHAA (P
2t HYEE Afo]7}
29112(8) x 4(P) x 5(D)]
Three-factor mixed model MANOVA) P

0] =2

=
AT ]E
ek a=)
L

Jackson, Mahar,
e Aoz vegd. o
271041 .80 o] 4l
NPT gk ARl

Ay

2,
~
= 8
My =

& Rowe,

37D) 1
azap 9 3
& MANOVA

(W=.724, X=7.98 df=5, p=.157) HE&EE 4
E 3. 53 AlZn0| Cfst seieEE, fETE CUAI1)L AI-BT2)Al9 ICC
Rl zagd EE]
S M@ S ok SN M@t
0.15m .509 .838 763 941 672 911
0.55m 575 871 795 951 NV 9217
0.95m .566 .867 7195 951 12 925
1.35m 583 875 819 .958 741 .935
1.75m 627 .894 770 943 720 .828

1) U A3 (single measure)

2) N#H 1t (average measure)
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Ao ke BAHG Ao Uehd W, FHTIE BN BAge] ABAF 0.15m (M=1.3m/s)
(w=.009, 2=114.64, df=9, p.001), BSAx  oIN 71 2& 22 ez k. o|F 0.55m
SEPIRH w001, #=261.30, df=77, p(.001)  AB(M=1.15m/s)elx Athzez F4a 24
HHEE 339 WS BAHOA @S A0T o 4TS HQ ol F Pt 24 AFS Uehin

~—

vebgtch ol e 754% NzE AEaA 9 otk 28550 BE HHLEe 9Fe HP9IA
& WHEEY ANOVA WS 48309 34 oram. o we} 7o) S ez 9l
WEzA Azd od wde FA4 4FA%  (E5)9 P S tid Fa5 A5 9

Huynh-Feldt®] egte] 9972 yepdozn 13 3 HA-RYA(P)IIHFS, 78)=4.65, p=.005, 1
A7Pgol BEE A9l sl BAXNE Fes [2=.152)3 HYHD) HHotelling's T2=354.70

Aot aelx Hy#E AR Ay 77t ke (4, 23)=2039.51, p{.001, ,2=.997) HE&EE
AoALgI AEE MANOVAS o] &afo] £A4 oM EAACRE frolet Alo|7}t Yle AoE YE

sttt @A} 7 AAC dgete ¥
o tigt Levened ¥are] 524

¢ o, Sd@eE©)% HEsEs F(,

o >
FN
=

cl

SRSl A3} 26)=0.05, p=.819, n,2=.0022+4 TAAHL=Z
BE HiA9 BladdA p) 052 JEhdozA W So3 zjo|7} Qe Aow Yehth = £#x
e 5340 Aem i ws vl5aned A95E 27 e A7)
HeT MR 2 SRS Wi sdaedt o e Aoz Yeht
E 4. sHeFE HEQR, HETZIZ HESTO Bi+EFEHR (Bl %)
g HEY 1t
HA At (n) 0.15m 0.55m 0.95m 1.35m 1.75m
n]&H(12) 1.45+0.16 1.1840.10 1.13£0.11 1.05£0.10 0.97+0.10
BA %3H(16) 1.38+0.27 1.14£0.15 1.08%0.16 1.02+0.17 0.89£0.17
A (28) 1.41+0.22 1.16+0.13 1.10£0.14 1.03%0.14 0.93%0.15
n]&H(12) 1.39£0.23 1.16£0.15 1.09+0.14 1.02£0.13 0.78+0.16
Hes %#(16) 1.49+0.31 1.21+0.18 1.15+0.19 1.06%0.20 0.83%0.23
A (28) 1.45%0.28 1.19+0.17 1.12+0.17 1.04+0.17 0.80+0.20
n]&H(12) 1.2840.18 1.08%0.11 102+0.11 0.92+0.13 0.78+0.13
=g %#(16) 1.36%0.20 1.13+0.14 1.05+0.14 0.96%0.15 0.82%0.16
A (28) 1.33£0.19 1.11£0.13 1.03+0.13 0.9420.14 0.80%0.15
n]&H(12) 1.39£0.17 1.14£0.09 1.06+0.10 0.98+0.11 0.84+0.11
=5 %3H(16) 1.40+0.25 1.15£0.16 1.07+0.15 0.9820.18 0.82%0.19
A (28) 1.39£0.21 1.15+0.13 1.060.13 0.9820.15 0.83%0.16
n]4H (48) 1.3840.19 1.14£0.12 1.07+0.12 0.99+0.12 0.84+0.15
A A = (64) 1.40+0.26 1.16+0.16 1.09+0.16 1.00+0.18 0.84+0.19

A (112) 1.39£0.23 1.15:0.14 1.080.15 1.00£0.16 0.84+0.17
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r (e
i
H

E 5. sH+EZ HEQIRZ HETZ HESCY MANOVA ZtE

SS MS df F p np2 Power
S
SUFE(9) 0.01 0.01 (1, 26) 0.05 .819 .002 0.06
3 2.61 0.10
S A4
YA (P)* 0.67 (3, 78) 4.65 .005 152 0.88
HYT7HD) Hotelling’s T2  354.70 (4, 23) 2039.51  .001 997 1.00
PxS Wilks A 0.74 (3, 24) 2.85 .059 .262 0.61
DxS Wilks' A 0.84 (4, 23) 1.10 378 161 0.29
PxD Wilks A 0.31 (12, 15)  38.66 .001 .969 1.00
PxDxS Wilks' A 0.59 (12, 15) 0.88 .585 A12 0.30
*FYA TP o] e (w=.724, x*=7.98, df=5, p=.1FT)E 2N WEZ4d ANOVA A7} AAE
3N SYAA(S, P, DT ASAEENE P A5T Gk olsh B AAE AR o A7
Dt 23E Zﬂﬂéﬁ% BE 7bsd 234 e HEYA(P) 1t} HEF2HD) T HE &R
.05 FTAAM TAHCRE fFolslA] & AR o TR FAGlo] HEFER FEYA
yehgtt, pek D7 ”QXJrQLEJJrL Wilks" 4 7 H8&E A7} QleAE ASadd. A
=0.31 F(12, 15)=38.66, p¢.001, n,/=.969 Ade (£ 6)9 2o
w2 BAH0R 9@ Hib Qe Ao (£ 6)9) P AN HREE o
e %, SEHD0) we HRAA(P)I @ FRHY A3E, BE TN HuynhF
«ﬂE‘*C” SAALRE Fog ato]7t Yle AR ] .965914 1.009] k& Uerdo=H

goI5j9ln}. meh et DT Aade Ezke) 2

A2 o)A (practical significance) < 91317

el A 2" (2" 2)9 2k (ad 2)¢ 7—‘1%5}32 . %ﬁéﬂr BE FRbelA ﬁi‘ﬂﬁﬂ{? ¥
el BA'S HEE AN T Mk 3 HERE p(026, 4,107 AN BAReR
HEES HdA7t BauaetAY 2 Atz g Afo7t Sle AR YT 5, HE YA
E 6. HETH HEQX(P)ZH HEALES U=EN ANOVARH CHH|ZZ (contrast) 2zt
SS MS df F D 1 Contrast
-15cm Huynh-Feldt 0.22  0.07 (2.9, 78.0) 3.24 .026 107 3(4=1=2""
-55¢m” 0.10  0.03 (3, 81) 4.34 .009 139 34=1=2
-95¢m Huynh-Feldt 0.13  0.05 (2.9, 79.0) 6.04 .001 183 3=4(1=2
-135cm* 0.19 0.06 (3, 81) 7.79 .001 224 3=4(1=2
-175cm  Huynh-Feldt  0.28  0.10 (2.9, 78.2) 25463 .001 258 2=3=4(1

T 7R 7Pgol wEgozA WA ANOVA Z37h AX 4

L wAL 2 HEE 3 e, 4 fEw



(contrast)< 3k
Atk

o7k AEAE AT el 2 290(2(8) x
4(P)) ANOVA W< #-gsiglth. 2443 &
< SETE(S) APAA (P)E At B,
FEdAE (R 7)), 452% (£ 8)3% 20
(F el oot &2 AR &9 =
dHH(M=0.592)°] wSHEAE(M=0.497) 1
o =2 2% deiia 9 oA &
AZEL HES(M=0.628)"°] b A w3
2 %S dehla v 22y A" AE R
& AAZES sdFTd weh Aol A4S Holn
Aok, thi-Ee] HE A oA sdide] 4380
A deda glog $EE AT raE

4a5%, AY9A, H9709 BE HY4Ed 438 vn 121
w2} ztol7k Qe AlR A M=0.545) 94 FEol5A-AEHM=0.506)
HEE7}E of| 3|7t Ho} =2 A8 B
gelsl7] Sl oS ANOVA 42 $l8ll S5 7187k <] shael
ASAIE (X 6)9 =9 Heko] ==X (Fquality of error variance based

on mean) Ao Levene®] HA|ol| 7123 WS
Agaith. Ae47 F(7, 104):0 758, p=.624
2A 870 st ey WEe 48U A
o2 VERTH

(& 8)9] 27| W thet a3} ASA D
ofshd sHlE(9)ZHF(1, 1.4)=5.91, p=.017,

ny=.054) 438NN BAAHCR {ofg Abo|7}
e Aow yehd AL Agsluer g oA (P)3t
(F(3, 104)=2.52, p=.062, n,/=.068]<} S
P7te] deaga3F(3, 104)=2.24, p=.090,
n,2=.06018 EAACR §og 2o|7} gl A
oF Uepth vlE S Prie] Aedgaist
FARCE o Aol LAHA gkort ¢
5 AN = b2 9% TR n&gay
9o JTE Hio] SUFYRY 22 AFE T

B 7. s8sE, HEAY 438 Hr+EFETA (Et91:%)
A n HE 94 AEs HFEd TET AA
n&HE(12) 0.546+0.192  0.540+0.192  0.356+0.186  0.545+0.271  0.497+0.222
= (16) 0.588+0.186  0.693+0.205  0.583%0.154  0.506%0.249  0.592+0.208
A4 (28) 0.570£0.186  0.628+0.210  0.485+0.201  0.523+0.254  0.5510.218
E 8. sHsEZ HEIXZ 8T8 ANOVA Z1t
SV SS df MS F p n,° Power
SdFE(S) 0.252 1 0.252 5.19 017 .054 0.67
HE A (P) 0.322 3 0.107 2.52 .062 .068 0.61
SxP 0.284 3 0.095 2.22 .090 .060 0.55
Q) 4.434 104 0.043
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38 2. 4E4EL HEQIXY HENTE

o]d3 H& melste] S9 prle)] AdHog A
A4 2} YEAE ] el a8E A4
kit (I 2)9 93t e HAeAM ¥
T AFEY FAA7E As kst )l o] %
2 ANE 7122 ARIA(P)ER SHFE(S)
T2 g-E Aol7h =7He ANOVAE 443t
Agsiant. Asdd Fus dACdMT F(,
26)=12.42, p=.002, n,’=.323 FTIA ¢
Tt T EA FAHCE frofd Abol7t Sle A
o2 et 099 HA(F(1, 26)=0.34
p=.565, ,/=.013), %%[F(l, 26)=4.06,
p=.054, 1,°=.135), = (F(1, 26)=0.15,

p=.698, n,/=.006] HAIXE AR F
o Apol7}k gle Ao ekt
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o] & sAd =Edle= Al 1.75m7H
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AE 1.35melA 1.75m7A FelA F28
A Be&ert deke Ao Yehgt, 13 9E
AX ¢k HY I HYEE Piitele 47 F
Ao folgk Ao7t e AoE Uy

.10
Ao

effect) & 715‘%—'8}923 As23 HEARE 3
HE&Ee YT l w2} Apol7k e Aow
ARG, AAAeE & W HEs HHERst
7V w2 l_g-% Hyg&wr) 71 w2y o]
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Comparison of putting speed and success rate according to skill level,
putting position and putting section

Jin Park(Seoul Women's University, prof.) *Sunsuk An(Ewha Womans University PH.D. Candidate)

ABSTRACT

The purpose of this study was to investigate whether the putting position and the putting section influence the
putting speed and success rate according to the skill level. The participants were 16 skilled golfers (7 men, 9
women) and 12 unskilled golfers (6 men, 6 women). The experiment was repeated 5 times with a 1.8m putting
stroke on four greens (flat, back high, left high, right high). For data collection, 19 infrared cameras were used, and
the speed was synchronized to 120Hz per second. Data processing is a mixture of 3 factors [2 (skill level) x 4
(putting position) x S (putting section)] to verify whether there is a difference in the putting speed and success rate
according to the skill level, putting position, and putting section of golf. The model MANOVA (Three-factor mixed
model MANOVA) method was applied. And to verify whether there is a difference in the success rate, the 2 factor
[2 (skill level) x 4 (putting position)] ANOVA method was applied. The research question is, is there a difference
in putting speed according to skill level, putting position, and putting section? And is there any difference in success
rate according to skill level and putting position? According to the results, the average of the putting speed for each
putting section was found to be the highest at 0.15m from the starting point of the ball regardless of the skill level.
In addition, there was no statistically significant difference between the average of the putting speed of the unskilled
group and the skilled group (F(1, 26)=0.05, p=819, 1,=.002). Meanwhile, the success rate of each putting position
according to the skill level was found to be higher in the skilled group than the unskilled group [F(1, 1.4)=5.91,
p=017, ,=.054]. Although there was no statistically significant difference, the average of the success rate of the
unskilled group was higher than that of the skilled group in'Right High'[F(1, 26)=0.15, p=.698, 1,*=.006].

Key words: putting stroke, skill level, putting position, putting velocity, success rate
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