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Q oF

a5

“TheoryE #83l] BlAE 24 BAAR=] g AR 7+ B4 A5
A3 G-A7E 471D 5, ARA +2 oo Agstn oF el %
A% expRe) Fojd 2719 ool LAL LG, G-A7Sl I3HE =z D oa%
al

o

e
e
o 4
e
o

48 23AE 248 2, o9l A
AN 2 27 et sroul, 2 Aol me AEED (194 W), AR T AR,

2 Yoo 4z as (92 d)Fuold g 27 o
ehton, 2 Aol HE TUA 2, AR F 2oz ehgeh vhise s D.ATE Fokel o
NBIASEASE 24T A3 AR ol BE SR SA2AL A2 A=A 83
ARAL W A A TS 2 5 o, BAY FAGBIAE 73] AEAL W A

AFEE AUt

FoE8o: tFad, AR, AFE, diErbsE o .

1 e

sl ARsE 2a) A6 A7AES ofd 14 B B AL ARE dadd. A
[e]

<}

£ Yeil+ tiEZZQ i aAls, W A3 (intraclass correlation), 212]3 AWEsl7eT o] &
(generahzablhty theory)oltt. Al W 2% UAGAO|E (classical test theory)ol] 71%38F 74 W

nemA Bl 2 (@A), WRA (ANOVA)S] 29 (7 43 IS I8 2
§9102 T FEo A w2} A2 GE AR Dhelel e AAE U aEo
(Alln3} Yen, 1070). 1519 of8] 7121 W] =1 Q51 A5 S2s) WAL FHOIE (mea
surement theory)o]] &J3] o]Fojx gt} (Parka} Pi, 2013; Park, 2014) =4

B A T 7 AR ro] A9E 4 9tk (Kim, 1989). 3 WA= Jz%r%}@#% 4
score) 2} LA (error score)] O F o]FoJX|=rh= Spearman?] THPALO| 2N F HAZ 1
ARG o] 22 —rxﬂﬂ—‘l S| A3t} Aot o]2o] FAEXRTY (random sampling model)ol] 7]z 3k
sl s o] 23 AT rgel FAZF EAHEY (latent trait model)d 7]Z3F FEHFS-0]E (item

response test) o]t}

U (440-746) 7% 94 BT AAE 300, A2 AR AGFeATe, AYAT L.
E-mail: taedoril974@hanmail.net
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2,

AAGA )R AF T (reliability)= &2 H4EAF (observed variance)o] st 3
(true variance) 9] W] &2] 24 doz AWT ¢ Jlon, eapgee] F4k2 shtel 24
SEAL 9tk o714 Woke eake ©A] AIREe] sEol oF 724 | wE s 74
Aol £4 (Hagtvedt, 1997) 0.2 AR Aoz A, Z2AqAY XVQ(umverse score)
g7 ol we 134 (true score) 7k MBPETHE A AIWHA AL ek o2 A2 Lol 9
HZ2] 82 Zt=Eol AR A=, S48 9 Fore] S Al gqjo] %D} OlE%ZfP
Aol 2] S Besty] 913 Cronbach 5 (1972)& SA0]& 24 fFate dwsibs
E ol8S AHsen, 53 FFdE, dE7E £3FR 2ol =75 ARRE A9 AFES 5
gst7] S S o122l @ #okzA] 1972 Cronbach 5ol o) o] 2% 23 o] 4= 31, Brennan
(1983), Shavelson 5 (1981)0] oJ8) o] £ A7} 22l WA 1 24 W17} o= k.

ojF et diE ek o] &2 FARNAM ALY 5 e v F oA 2ake A = skt

d Bato s FA% a2 AAE FESto], LY AAl met 3 W SHoE tE £

teQle) 3715 Fetal, 23 23l me 54 279 270] 7hesttke FHES AYaL itk o]
< 429 39 shshrl 3F AA (universe) & tiEshs dF-Folzta AAlst, AFe FAsH=
=9 (facet) == 2USS vz 259 F97F Aok duigl Hojd 5 9lerke #4820l
o (Kim, 1989). ol2gt d¥ielrbs= ol&< olefst] A3 +8 /IdE2 4ehdd, A, &
e, AAAT, S, BAE, AR, A, dvslsE A, iR AS
o Adez FelE & ok (Kim3} Kim, 2001). 4RS7Fe% o]i" =7 qu244011 e oF 2
teQle st 1 ddia 2718 Fske didle s AT (G-A7)9 G-AFolA Lol tF
L2290 3t FEE B2 7479 LAEAe Hadtee HAH 54 272 Fohlle 2AHAT
D-d)2 Yo Atk (MacMillan, 2000).

G- D-97 7 7S F23te] Ash= ol A7Ae] Bl wet FAME 2719 A
A HuATE 7hsetal e G-AF ARE Aol D-AF AR A4E & 7] WiEelth. D-dF
AAE G-A7 A7 Bd3 BYos dueidfS AU 712 A Wk A8 249 710l
o o] 7Q1e) AT} obeh dnkel MRS 23k A7) el oidt #E o)) vl
of &tz FF3rh AoA vehd G-AF A D-AF AR Adg ez ARTAA Fd
ot A7ARs 4 EabdRe] A A7) mel sl Ade 24 B8, A 247 2
2 A7 A7l weh LAkl 23 B3 Tl whe %l“&i} 7Fe= Al "Pg XP°17} A
o e 2%

e ) o9
B 2 FAUE. B4 A AY0) 2T 2 FIAVJ%% BRIy Zﬂsﬂf& 72

Ol‘loﬂ
B b

]_

o o 4
-L e rlr oo

LI
o U

N,

—

0:

TAF (mean square) 02 FF F4 FARE
/‘3—5‘_— (Varlance component) FA%= HFez AP AT Y Q)
Fga BA0l 279 o) Au4 278 FHeke Bes

_|>4
i)
o
é
ne
2
rN

source)= g 50, 4
ole SHZANA DAk BAE WL ABAES AAATE WPLAPES AEol0] LR
FEAREEe FAT F, sl As (G-AT)E }éﬁ}‘% Zolth. G-Alse ARET HF
of thek #EA W] vEE AdEdrh. HAe stue G-ATE 7= Aol ofyet G-AF A
of 234w E Fdol wet ofg Y] AsE etk 25 G-AFE 451;}‘4 ARAATE 7P B s
2T P U8 AHE AT ALk F G-ATAAE 340 FTFS FE AR B4



397

Analysis of error source in subjective evaluation results on Tackwondo Poomsae

I gutsletuAbslhe duksl AxE et
Aohs Aotk ol G-AFolA =
sl (relatlve decision) 2 7] e} 249 AL
Faslsle Gukst Al &2 925 AL (dependability) & 5 A
TFolAME G-AF 23 ed 4 Aeo AR FAAE B SN It dxle] Aol
et A7 Ag Bab o5 A4 B d Aulsrbs s Ao ARE Alwe] £oh weba D-dTolA
£ G-A7olA dolX 23 Edfe 7] g Haststo] 7P A3 | AAEAES ok
3oz Fed 5 vk oA Dol QU s o] B2 AAeFE] AARES, AR, AAF A
Al 45 5 HA9] AAxAE AHsTE

ojgelztal & 4 Utk AR ol 82 LAAA
o] o] WA (ANOVA)Y AAES Ag3t é 3ol A H‘g Ae=
sources of error variance)< §Alol] &4 14
QR E ASe) WA BPAA A o
oA FAAAIZ S0l 2ot} (Kim 7 Kim, 001)
Hojut A (universe) ] oo wet S350l A vt
tﬂs}oq Ade) 292AS FAANETT T 4 Ak
d HP@P}— ]\_‘C AHEE = Aol w24

T

(absolute de cmon)
o

=

1_,
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foig

2
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=

=

HU
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o?.i
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o?.i

Hlmzi
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2 4= Q) (Sun 5, 1997). 259 Iutslrls
TFEoIgeH, v= A& Fopl| A= Safrit 5
o A= B, ARILE BHET AL, 534
st Z)1AAZ 59 A7]|FH7} (Ko, 1997), ?:_IHJ
(Kim3} Heo, 2002), =722 A+
2005), B EAS; Ak eak8 9l %“—‘Wf‘r
23 Hdx AdadAo AF (Jung, 2009) %
AFolA thFet S 9D A W thard A 2
7] wioll 4Rksrls® ol8s A&st A4
st Bld s+ SEvEe] 7ol A AA AlgEe] Fstkal U+
2 S FEoth. HAR AFE 20670 Qﬂ%"ﬂ*ﬂ oF 8AT
(WTF, 2014), oF 900% o] §uAt7l 4l (Kukkiwon, 2015)8H= FEolt},
SAAE AR, FA, 45t AReR FAF] glon, AR FES AANARAAN] oA
14517‘} o 757H94 Uﬂ Q sto] A1 A718& B3 F7tE tistvl=e] Bld =7 = A3
A AL @2 FHEATY FHE A4S, 281 A3 e
Choi, 2013). 28} efd=9] A= AF7|9 22 HAR 7] &
AEstal 5o FHse Aol B7HY 71eS 71 AUk (Cho,
© oF 4509 (KERIS, 2015)0] ]Ez

Fd = A=
Bol A BlAES Aetdor & oA ZofNd 5
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o e AGAL BHES) AFEE 245HE BHolth FAROR AN FAAES o
e v Aoz BAE 3719 £, A S BEedo s A4t oF Naze] 4B g
= A% oxpweke] Athd 37)o] o) ex1Ae AL wLekw, olE Ao AuE A% A
A7 2w 4o Wk GASE 4EFT G-A7e) ATE EUR D-ATE SuAse] HA9 24z
A< 235t B2 grt

2.1. AFAESFH

B A7 AR SPA BdE FA Aot A A= FA Aoz PRt 20159
49 114~129 Adehde S shE AlEolA AZE Yoista 547 sids FA4 tsjel ke
Gt wz} (n=12), o (n=5) & (n=20)% WAZ. (raw data) = FAEHF2, Frjol= 17.97]
ojth. A 2082 A (n=5)0l o3 F7kd Azolch AR FHL
A %ﬁr ﬁﬂ 8l 715 B3] gz spol] ojReigon, A2 A HIHAE
T T A=A AR BF 37 o] ARAAE afreta gon 22 5 o) ’1‘:473?’/“01 Al“ Z}
E2 FASENATE t3el 71 g 2 AAEe] 4ubd 542 Table 2.1, Table 2.29F 2t} (F
ARE ).

>

Table 2.1 General characteristics of participants

Total male female age, M (SD)
20 12 (60%) 8 (40%) 17.9 (.759)

Table 2.2 General characteristics of raters

Measure Rater A Rater B Rater C Rater D Rater E M (SD)
Age 59 54 50 55 51 53.8 (.3.56)
Teaching career 30 22 10 25 20 21.4 (7.40)
Judge career 30 8 5 7 6 11.2 (10.5)
Region Gyeonggi-do Seoul Seoul Gyeonggi-do Seoul -

2.2. A7 AA @ ZH%Y
2 Ape HAE B4 ASE BAoR AR AREE 2457 S8 duEbsEolEe 4
|oto] Akt FA1S BHES A /5048 (REA)LE AT don, gL =71
o) FA% HAE NESAT 2 BA 5] $A7E] B T2 AW JRE B Aow |
Bgel} 2 B MRS W #9457 9 A 01004 0.3 B Holste] 37 BoR
AR B9 5A4 (A4S 2 BA7) 2 189 el el 547 S0 A2 S4S E
Aok SEe WA Aoz T4 BAL E0R 0104 037 RS} WoHT. B ATl
AR AW AL TAEE Table 2.37 2t}
Table 2.3 Check list
Day
Rater 1 Rater 2 Rater 3 Rater 4 Rater 5
subjectl - - - - -
subject2 - - - - _
subject19 - - - - -

subject20 - - - - -
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2.2.1. G-d3: p x d x r A4

2 Ao dE AEA} (rater, r) 227 ZE 3|82} (person, p)o] FA AR 3t S FALS A
Attt Wetq 9184 (p)9} 2709 2Rz AC] A= mAH o] 9l 23 ALARH (two-facet
Az

completely crossed design)o|w], 0] o] ZAHZ A (condition of measurement)®l HHA} (r), A7
(d)= A3 (universe)o] "t & AT AN s|FAke} A2, F719- FHe] ZAD (N, —
o00)@ AF (N, = 00, Ng — 00) S E2HE 74 =25 e+ 7Hstint metA 2 A= &y
23 (random effect model)©] ™ f%‘;’ﬁo—‘_ﬂ— o] that M AL} BZA 7] == A7) Do) Fekde A
o] T3 FHAA} YRS BES= FHAA (balanced design)olt}. B o] BAAR-S 2735}
7] 95 BA RS S8 A AU A 2L Figure 2.137} 2t}
Xprd = 1t total mean

+ (pp — 1) person

+ (pr — 1) rater

+ (1a — 1) day

+ (F‘pr — Hp — Hr + u) person X rater
+ (di — pp — pg + 1) person x day
+ (g — Hr — pg + p) rater X day

+ (Wprd — Hpr — Hpd — trd + Hp + Hr + g — p)  person X rater X day

Figure 2.1 Experimental designs and estimates of variance component for two-facet designs
in g-study (p X d X r)

2.2.2. D-gd3: p x D x R 474

AT o 29 D-ATPE G-ATE B3 F4Y FANES 4T A2 A 015} 2
FAAE G379 D-ATE SUA Ao, BE PULH RYE ARSI, £ £ AT

g Bl GuiEslaa) s 2424, & 9w AR AAA S, 479 Fdow @ﬂs}cﬁu} 2
Aol A T@ALe] BAb (0}) 2 BE eATRe) EIE 2 F, AR A4 BAg vrhin 5,
X9 Habg o*(X)Eha & o, B H7 X9 Bt oke o (X)E BEY A7) no® U g 2
ok o] S83W G-A7ANE U2 9wl AYL WS 249 HF A5l BAS 2= D-
A7e] HAEE G-AT EAYRFAAE T B BRAVZ e gl "ok D-A7olAe

G-AFE 5ol FHE AFAT ZF A=Y EAES vt e s sl AR wEshe 219
2.2, i3V = Alg AHE 4] (calculation of

4] (2.1)3 2tk o?(p) + 0% () o] BEES7) Hed o) Ox} Aoz Aozt

o?(6) & ARgstet. o] 9w AtiE = A SN BTG 5 BAvks x3te)
T LA AU AvhE oMo g TEste] A g STk 2SR ojufd] A-E duksirts
= Ageta st

o2 = o2
P7 p
a'?%—o'/n
2 _

o} =o3/ny
2 2 4
a'pr pr/nr
2

2 ’
opD = Upd/nd

2 2 ’ 7’
ORD = Tra/mpng

2 2 ! !
9pRD = Uprd/"rnd
Figure 2.2 Experimental designs and estimates of variance component
for two-facet designs in d-study (pxDXR)
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a*(p)
B(p?) =
)= 53y + 020
E(p°) : G - coefficient, o°(p) : variance of universe score (2.1)

2 . .
o”(9) : variance of reative error

2.3. z8 Az

ISP o ge A8 2BH AT B4 B2k 4ol ARES 2797] A8 G-A79 D-
A7 Az BHE 3Hoen, SHHAEY (measurement design model: p x d x r)2Z FFA}
(person) by A7 by AR} (raters)E =W (facet)2Z AA3F WA (crossed de-

775 B9l 7 eAee) AU 27] (4)F AEdglov, D-Are A}
= A& 24 (relative decision)it A& AA (absolute decision) & A& ZAd| o3 G-
T2 AR5 sfAstsinh olm) A4 UREEFsE A= Mehrens® Lehmann (1973) 0] A<k
38007 HAASIALE B A3 AAE A5 95 AF&3E Statistical Package+ Crick®} Brennan
(2001) o] 7|3k GENOVA a FORTRAN program (GENeralized analysis Of VAriance) 3.1 Ver pro-

gram g ol §3ke] £42 sant.

2.
(ofc]
B
2
1o
o
2~ e
B
oX,

=

o] ATAAE AN o2 S A g3l 4

B £ 375 et AR =g FRslch A7 A wet Ay W BAYY) B

AR ANA 2718 RASE G-ATS 0|8 WFOE AH 2P2AL T D-ATE
sk

3.1. ‘AR G-d+ ZH: p xd xr A

HA= FA) A7) Ad =9 FEAH 234 27 FrrEE A7 D o Q@A o e FEA
BrMGE G-AF A3 vehd A A, k) Zh 2 2] Bate] Au)d = 7] Table 3.13 2
k. AR B4R 97 24 (s)2 S AFNAM e s 71 7F Aol & gu)sle oz FEAY 3
7V Eof st BAE Aol A BAENA FFEAZE B YRS 0.01563162 HAA| EA4F
AE F 13.6%5 AABAL e Aoz JeEn} AA] EAANE 5 AuF oz F2 Zlog YElT). o]
= HAE 4 53 FEA Uit 71ed fEEo] A BEHS TS v MeAxt 2R @4
the Aoz ouigin). 28y, Ag A7t 589 Apold wet A FE5H4e7 2t 4 Qe A

A 5 k. AR Bk 2x)p RS A9 e HARS

[e]

Table 3.1 Estimated variance component for ‘Accuracy’ G-study p X d X r

Source of Variance df SS MS 52 % VAR
P 19 2.0411 0.10743 0.0156316 13.6
r 4 5.6836 1.42090 0.0695816 60.8
pXr 76 2.2244 0.02927 0.0292684 25.6

Total 99 9.9491 0.1144816 100.0
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3.1.1. ‘F3A’ G-dF 27 p x d x r AA

HAx FA 3719 284 B7H3E i 3719 ¢k Al e G-A7 2 vehd dR3A
o bt 72t oA 243 A 27]+= Table 3.29F 2tk A3 Akl F#@A; B4 (s)2 57
T A vehs A 3 2fel & onjshe Aer G FIHEE g FA3E FAX A A
A3 RNA F @A B3RS 0. 0162947; A HALAg-Er T 34 0%= x}x]a}z AdE Aew Jept

SR
AR BAHE F AT A

o of)
3
N
fru

02,
:V‘.:
2
o
U
=)
o
Hir
rlo
=
o
o
)
N
off
E
30
rlr
paty
o

= Uehgth whee] ARAZE BAL 4EE
T AR S8 2 3 AP0l 9 Aoz thehi

Table 3.2 Estimated variance component for ‘Expressivity’ G-study p X d X r

Source of Variance df SS MS 52 % VAR
P 19 2.01360 0.10598 0.0162947 34.0
r 4 0.07360 0.01840 0.0 0.0
pXr 76 1.86240 0.02451 0.0245053 60.0
Total 99 3.94960 0.0408 100.0

9 G-AolA ehd Aol ek =9l ket 2ok B AR AEF ARASSE o] ES 1
AR o 2e] AASF ol BA TAS Fu Uk F, 5HL B3 Uehd D5
ERIT ALE AR, AT 2429 218 0 e
of B Ao AR RAYR 24X F AR BHF5 et o)
AU A wFe] Ao w ek g Avshe W,
ZH@ZFaOI HAE W3 Jeies =
2 34T & ok 2et 594 3
4 27199 998 047 g2 Rew wwu}. eI A e AL Bl g
15 24 o3l ARAE] B OEelA A5 371 Bk 445y 9B s Bl 9%
ARAE ALAEE Aolh ek S A B9 # 5 U2 Aol dusolE
(g-theory) & o §-3to] BAE A%/ B9 Awwgel A= 2
ol <172] A3hol A ek A3t o] Bl A4 el Aol o) g BAE
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% (misclassification) 7} B]ld% A1 71€2] H71gE<l ‘qdA o] SHZF A YA = olF2
£ 3 5 ok B9 A28 AR 5, Al 4B R 284 Do o2 4 v gl A7)

)
Fol/] mpo] Mrt ALAA LET FE £ A%

2 4 FAe we A 7
72l @ wo] AW AA EBAY WG Be AR D A ol & 97 WEel b
B AREE HHS B 5 US A0 ARAT. Wehd od ABWYN BAD ATE £YD o
F ATTNA Ao 24U JFHL Foln WAL ABA (objectivity) & o7 AAE T

ki [}

235t A &A 0 Algt S0 T8 £F

= =
o] Fostrty ALH 0w 4L Yt (Kang? Ann,
1999; Ahn, 1999; Kim¥} Kang, 2003; Cho 5

, 2005; Looney, 1997; Zhu &, 1998).

2. ‘84 D-47 23 p x D x R A7
D-QATol AL %A G-ATE B 4BH BAAR 240 Pos o
ADe ZATFoZH pxDxR AA9 D-A1LE 43319 ch f&jj B AFAE D-AFTE E3 A
E9E JFE AGE YHAOR £8HE AT A1E (5. 3 =
(>.7O)E o35t AT (Nunally, 1978; Kim, 1989; Shavelson 5, 1993; Kim, 1993; Webb
00). D-AFZ} A=d JEE ATE AEsHglen Table 3.37% 2t 2 AFoA A= &
A AT AR A9 B2 (NRA=I), & IUSHARL 58 F5d B2dge vE 24

e
rr

[o

ol

[<]
2 EPY SE AT, H8 45T BB AR RVS TP 5 At 239 W), AW} 199
2 17k 38142 ATlA0 R e ASE Aot oleld AHe D-ATIAE
G900 B SAAA L SALA) FEAE (IR 123 el D-A7S) £ H8e 2y
% A
3
A

o
e
4
lo
(o]
i
m
_bl.‘
°"‘ o o é

COIRE 2aoleps Ao) G-97) sk U2 29 1A wepd A3 2ol 3%
P7Hg =) e AASE AGA St AYSEY A NE (>1)S 1HYS
2 4 Qe ARA S5 5ol Ao et

Table 3.3 Estimated variance component for ‘Accuracy’ D-study pxD xR design

>

i
ki
s
OSL'
o

Condition of Facets

P R G-coefficient P R G-coefficient

20 1 0.34814 20 5 0.72755

20 2 0.51648 20 6 0.76216

20 3 0.61571 20 7 0.78896

20 4 0.68115 20 8 0.81034
3.3. ‘¥4’ D-Ad+ F3: p x D x R A4

#34 7R U3 G-AF 23 A2H 23R FAXE o83t pxDxR AA9 D-ATE

+ystdrt. D-AF 27 A2 2% ASFE Table 3.40] AAISITE Table 3.6014 LebLER o]
HAs S0 284 37135 239 71820 (NRA=1)oA] .39938% Fiao® e oEx 7
TE FEGE TetA BARE FAY ZAA IS gt AReEY A e AR 7E
(>N 1S o, V=S FHAZ F Ade APA] 5 45014 Ao g vehgth o)+ 4
el dex ATE 7] AT AHA w7 A4 FrgEE ARsEY] AHAAAAT ok B
== UEHAL ot o] of] Aol 3Fo= A stAY ke thdA F7ke] A, AARY 3
AL o WESE o AAHow 29E FI1E sk FEOAM PuHoz 39 OM 5% A=
W ARttt ARVl AYE skttt (Yang, 1999) oo H AFZAFANAE AFAT W AEI=
o AIket AP AREAF WA A7 vebdS A 5+ SlSiTh
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Table 3.4 Estimated variance component for ‘Expressivity’ D-study pxD xR design

Condition of Facets

P R G-coefficient P R G-coefficient
20 1 0.39938 20 5 0.76877
20 2 0.57080 20 6 0.79959
20 3 0.66609 20 7 0.82315
20 4 0.72676

J
g >
39
> |y
N
rlr
BTN
N
ro
ot
of
o =
%

2 2 1
a8y SAFTE] A 2 544 2702 AT Aok ATEAT °‘H¥§¥ 7}—"“’ Eo 171 A5t
o] 2R ZUL Yuksl Ao 23ty DAHET 2 (fixed effect model)o] opd Yo EI} 2
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A FA g3l A9 T © A7 AREE TF 54004 Awe] AUy S Follx EF
a7 AEA eAhe) BAE 24A7 A 2AH 000, FE AL tfg BARZHA7} o)
Hog 71 ¥ vEE YEh, B AoA 1A e &, 2 HA Xe A 59 olele] &
& Qe 27 24 Aol Ao JFe nAE AR uidch gekA o FH) AT F
% AFY oAl Adt vAHe g AAATF (DAF)E Tt oEx ATE 4 A7, A
Azt ol W JAPEY SHXACE RHACR £8E = AFE 7E (>.7)= AHste] EA%
A3k, A FAFEA solde] AUAY W PR ANEE AL 5 oy, wAY P}
F2o A 4ol e AHAY W) FY A A =5 ek (Choi, 2014; Lee, 2010).
=)
nE
Taekwondo Poomsae Judge’s Score Data Set Taekwondo Poomsae Judge’s Score Data Set
(Accuracy data set) (Expressivity data set)
Day 1 Day 1
N N N N
°© ame Raterl Rater2 Rater3 Rater4 Raterb °© ame Raterl Rater2 Rater3 Rater4 Raterb
1 LimOO 1.7 2.7 2.6 2.5 2.1 1 LimOO 6.3 6.5 5.9 6.2 6
2 MaengOO 1.7 2.7 2.4 2.2 2.3 2 MaengOO 5.9 5.6 5.8 5.8 5.8
3 KwonOO 2.0 2.6 2.2 2.3 1.7 3 KwonOO 6.6 5.8 6.0 5.8 5.8
4 YeOO 1.8 2.3 2.3 2.3 2.4 4 YeOO 5.9 5.7 6.0 5.8 5.9
5 JangOO 1.4 2.2 2.2 2.1 2.1 5 JangOO 5.9 5.8 5.8 5.6 5.7
6  ShinOO 1.2 2.2 2.3 2.2 2.1 6  ShinOO 5.6 5.8 5.9 5.6 5.8
7 ParkOO 1.8 2.3 2.4 2.4 2.0 7 ParkOO 5.7 5.7 5.7 5.9 5.6
8 JangOO 1.7 2.4 2.3 2.5 2.3 8 JangOO 5.7 5.7 5.8 6.0 5.9
9  LeeOO 1.9 2.3 2.3 2.5 2.2 9  LeeOO 6.4 5.9 5.9 6.1 5.9
10  JeonOO 1.3 2.1 1.7 2.1 2.2 10  JeonOO 5.7 6.0 5.8 6.1 5.8
11 NohOO 1.8 2.5 2.5 2.5 2.5 11  NohOO 5.8 5.8 6.0 6.2 6.0
12 ParkOO 1.8 2.3 1.9 2.2 2.2 12 ParkOO 5.9 5.9 5.8 5.8 5.7
13 KimQOO 2.1 2.2 2.3 2.6 2.3 13 KimOO 5.7 5.9 6.3 6.1 5.9
14 ParkOO 1.6 2.4 2.4 2.4 2.1 14 ParkOO 6.0 5.7 5.9 5.7 5.8
15 KwakOO 2.1 2.4 2.5 2.5 2.4 15 KwakOO 5.9 6.0 6.1 6.1 6.0
16 ChoOO 2.0 2.5 2.3 2.5 1.9 16 ChoOO 5.9 5.8 5.8 6.0 5.8
17  BaeQO 1.7 2.1 2.3 2.1 2.0 17 BaeOO 5.6 5.7 5.6 5.6 5.7
18 ParkOO 1.4 2.3 2.1 2.1 2.3 18 ParkOO 5.6 5.6 5.8 5.8 5.8
19  KimQO 1.3 1.9 2.3 2.1 2.0 19  KimOO 5.6 5.6 5.6 5.6 5.6
20 LimOO 1.5 2.2 2.1 2.1 2.2 20 LimQO 5.6 5.8 5.9 5.7 5.8
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Abstract

This study aims to apply the G-theory for estimation of reliability of evaluation
scores between raters on Taekwondo Poomsae rating categories. Selecting a number of
game days and raters as multiple error sources, we analyzed the error sources caused by
relative magnitude of error variances of interaction between the factors and proceeded
with D-study based on the results of G-study for optimal determination of measurement
condition. The results showed below. The estimated outcomes of variance component
for accuracy among the Taekwondo Poomsae categories with G-theory showed that
impact of error was the biggest influence factor in raters conditions and in order of
interaction in subjects and between subjects, also impact of variance component esti-
mation error on expression category was the major influence factor in interaction and
in order of the between subjects and raters. Finally, the result of generalizability co-
efficient estimation via D-study showed that measurement condition of optimal level
depend on the number of raters was 8 persons of raters on accuracy category, and stable

reliability on expression category was gained when the raters were 7 persons.

Keywords: Generalizability theory, g-coefficient, multiple source error, reliability, vari-

ance component.
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