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Analysisof inter-rater agreement of latin american and modern dance sport

Seung-hun Lee & Mi-sun Kim*
Korea Indtitute of Sport Science

[Purpose] The purpose of this study is to identify the consistency and correlation of referee
evaluation according to the judging characteristics in the preliminary and semi-final of the Latin event
of dance sports, thereby deriving the problem of referee reliability and suggesting alternatives for
improvement. [Methods] The method of study is Based on the performance data of 54 amateur Latin
dances match organized by the Korea Dance Sports Federation for a total of three years

11,850(preliminary rounds & semi-final). Based on the Kappa statistics and the degree of agreement(p,,),

the difference in the group of examination characteristics was derived and the correlation between the
five Latin events was analyzed. [Results] As a result of through this study, the consistency of the
dance sports referee and the characteristics of the judging in the event were confirmed, and the number
of judges tended to be higher when the number of judges was seven, the more the number of subjects
was, and the highest level of agreement was more than 70 percent of the judges. In addition, the higher
the concordance of each of the five detailed items, the higher the correlation tendency. [Conclusion]
Differences in visual aspects between dance sports judges and the difference in the judges’ ratings due
to the revision of the rules, the decrease in the number of competitors participating in the competition,
the number of people to be eliminated in each round, and the proportion of judges with experience in
the competition are different, and these differences affect the judges and show up in the scores. The
Latin dance sports events based on objectivity and reliability to improve the correct standards of judges
to find the same raters, work will be required and an assessment element. With a systematic way in

and to carry out the review curriculum and educational development is considered necessary.
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(togetherness), =td 3 FdY (musicality and
expression), 3 (power), Z# A &) o] A (presentation),
93} the] $ZH(foot and leg action), =9t Z2$-
(lead and follow), “}Toﬂ/‘i«] 71% (floor craft), <7
g oM (intangibles) 52 &5 Wl F7sok dtin
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A, %84 (balance), B84 (coordination), &2+
A &= (quality of movement), &<tol thet S2+o] o
A= (movement to music), ZEY A (partnering
skill), 8l &I E¥H (choreography and
presentation) 5 7719 H7t84E A st doh(HA
&, ARA, 2018). T3 20093 A FA| 2Elo] Ty
A 2|, @@ sel S (posture,
coordination), &892 54 (quality of movement),
S 2= £219 (movement to music), JHEY A
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presentation) &2 UFo] Hrt2 At dEEY
o} o] % 20133 FE A zwlo] tE wHow +

A=A Grtase T R 01 4, o4 St

A4, FEYY|E, ek 382 FAEJTH (Y]
2, 2019).
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1. Kappa SA2¢
FLE 34 sl daf Frkee] Bt 23t
2| g A= (agreement gt Aot} JlutE
A% (kappa statistic)2 =3 e A3yt HEFE A5d
) X Eo] HAER 25 ﬁowr. B =d de @
T 7195 A% (Cohen, 1960) & 715 7195A 2
(Cohen, 1968)°] &-&5 1, H7A7} Al ¥ o] 4L W&
Fleiss Kappa 5A%#& 883 4 dth(Fleiss, 1971:
Berry and Mielke, 1988). 7}t 54 22] AAkA] & o}
DI 2ed, Frise] hdzeEs 8 2 M
Bt lenzg a2 8E(p, ) EYT Y

Py — Pe
=t "°
1—p,

p, = Ratio of observations on which there is agreement

p, = Agreement which is expected by chance alone
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2 A7l E ] AR e 452 alel
F(53 o) )2 BT AR S W, AR (p,) S A
7] 814 (2)9F 2ol Bl

r= Number of judges

n= Number of players

gq= Evaluation category

7;; = Number of judges i th who rated the competitor in

category j th

2. Kappa A2k HMISH

Fleiss®] W& Scotte] 70 (Scott, 1955)& 744
72 = 7t 2o HEe WEY ol Hrixe A=
AL 7y, AAl A2 AAEHE S 77t
A 854 2= 7194 (exact Kappa coefficient) 2 1
EPdth(Conger, 1980). Fleiss's kappa 22 p, 71 2
tets FHEEY] 73 5493 ¢34 o ol et k
grol A Wslshe #AIE 7 2 gled], ol 2 Qls) #
ZE A v go] F A% B8t k7F Bo] ol ¢
ATHE ] Fleiss's kappa ¢ 2 #4174 ¢] o} (Kim,
Song, Nam, & Jung, 2012; Feinstein, & Cicchett
1990). AA| A= B oA g 3 &
o] whet gro] &4 Q1 2 TAA wjiel o]l J?ﬂr??}
2o APt A 9la, Hashr] 9 2 W E
o] A|¢+= U thH(Brennan & Prediger, 1981: Park &
Park, 2007; Gwet, 2010).
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1 ]
1] q 1 ij(l_pj)
i=1j=1 j=1
kAC'l ﬁ: (3)
1- qilj:lp]‘(lfpj)

4. Kappa E429| siiA 7|=

Kappa BA&9] a4 7152 78 dRtglso] gle
o, dg] &85 =(Donner & Eloasziw, 1987)
Landis & Koch(1977)9] 7|2 2 ajA sttt H7kat
el dA=E BAs] Al 7t A= (Kappa
measurement of agreement)# @ RIES} So] e
Va3 < flall 95%FFoll A Clgk(A1 =72t Confidence
interval) 2 AlASFAY. Kappa BAIHS A
0.81~1.0091 7% A< kA L= (almost perfect
agreement), 0.61~ 0.80% A% &2 39 o
2]’ (substantial agreement), 0.41~0.602 E% 9]
9] (moderate agreement), 0.21~0.409] 723743
3t A (fair agreement), 0.01~0.202] 2% ‘°—F 7y
|’ (slight agreement), 031 7% "4 2] 7]3] o]3} (less
thanchance agreement)® 343 3tc}H(Landis & Koch,
1977: Viera & Garrett, 2005).
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H 2tg e A2 E fotd A~
HE mu L JH M‘ﬂ R 3.5.1 AL AH2519

Kappa $7 & 7A4hs 9lste] RZ2Za9 A& 5\_31;5"]]
]9l irrCAC 712 & & Abg-ate] 7t A 7191
9t 95% A E T3t Aotk T3 EAA 2] (data

processing in statistics)E $13 SPSS Statistics 20

T2 OdE o] gty 7|EEA AL A e, 44
TZ(p,)E 7Tl Z b/ RS A%, g, A%
&, 24 Al b & APt Afo] ASE At €Y
AR (one-way ANOVA)S RH42 ALEAZ Wl
Scheffe 74 &7 A}&3lo] 235 =Z8 T, =3
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Table 1. Comparison of characteristics ANOVA result of judge’s agreement

Kappa coefficient(k) Positive agreement(p,, )
Characteristics Categories N - 9504 C1 \ . Fovalue (p So:}tl-el}f(«) ec)
@ Samba 2,370 0398 0.381~0.415 0.695 0.199
@Chachacha 2,370 0371 0354~0388 | 0.680 0.197
evﬁlﬁlﬁﬁ_s @ Rumba 2370 03607 0343~0377 | 0.676 0.196 331" D>@6203)
@ Paso doble 2,370 0384 0.366~0.401 0.688 0.201
® Jive 2,370 03767 0359~0393 | 0.684 0.197
2017 5610 03417 0321~0362 | 0.658 0.192
Year ©2018 3,500 0406 0.38~0.432 0.697 0.201 108224 @>@>D
@2019 2,740 04657 0.435~0.494 | 0723 0.199
D Round 1 5800 04277 0.406~0.448 | 0.704 0.202
2 Round 2 2,375 04277 0391~0463 | 0.687 0.198
Competition - 62129 D2>@Q®
@ Round 3 490 0.231 0.18~0.282 0.606 0.161
@ Semi-Final 3,185 03307 0306~0353 | 0.660 0.190
@ 7 judges 1,005 04627 0.403~0.521 0.703 0.223
. @9 judges 3470 03947 03670422 | 0687 0.204 n
Number of judges -~ 6.341 D>Bd20B
@ 11 judges 6,205 0372 0.353~0.391 | 0.678 0.191
@ 13 judges 1,170 04057  0.36~045 0.696 0.191
D0~30% 1400 02867  0.248~0.325 0.629 0.172
Ratio of judges  @30%~50% 2,155 0399  0.365~0.434 | 0.687 0.195
experience o 52543 @>20>1
asaplayer ~ @50%~70% 5,165 0.383 0.362~0.403 | 0.684 0.197
@70%~100% 3,130 04397 0.41~0.468 0.708 0.208
#p<.05, ¥*¥p<.001
ofufFo] gl 57l TEE A= 7 ABAYE B 5 o] 5 ol 7] 9Jste] % 547471, 11,850719] d71&
flste] Floj&e] B (Pearson’s conelatlon)2 3 HiE o 2 JAN A S AASIG T £ 2% RE R
8 EAE Agstgion, e A Frolaee 05% A BAHCE froe Aols: JERATH(.05,

}é;(oq 0}/\/\

p¢.001). (Table. 1)<
AX ol et H g TFHAF, 4
A A G Aoltt,

B
LARE

rel AL 919
BN A A%E A5

A%
CI1=0.381~0.415) YA &°]
) (68.8%,

=0.376),

T =0.360)L 2] &

o

24aH(69.5%,

k=0.384),

o
7ELL]:|

%

AFA2H68%, k=0.371),

k=0.398,
Al vepken, st
AFo] B.(68.4%,

#8H69.5%, k
go=z ?._,,th 57;”14 o=

TH A5 EXEE FEH A

95%

)¢l frefm gk Aol 7k ek (£=3.231, p(.05).
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Axol A 20194(72.3%, k=0.465), 20184
(69.7%, k=0.406), 20171(65.8%, k=0.341)A
27t AFE F F AR SWke FE Holn,
FAALE Fng Zpol7h UeETH F=108.224,
pC.001).

e 4R =g Aol S A EH 18H-=(70.4%,
k=0.427), 28}2=(68.7%, k=0.427)7} 2 F <o
2 FEHH ANACR 2 A EE BYon, 3k
=(60.6%, k=0.231)9 T2%(66.0%, k=0.330)°]
7o xlr)roi ;_,‘th )\]-tHZ-] oz o o];ql:E EO]
o, EAH LR RO 2po] 7} YEIHTH F=62.129,
p¢.001).

AL o ;& atolE AMEW TH(70.3%, k
=0.462)¢ W 71 =& dAEE YEen, 134

(69.6%, k=0.405), 941(68.7%, k=0.394), 114
(67.8%, k=0.372)°] & FJ¢toz FREH EA 7
o2 Fofu|gt 2ol 7} YERITH £=6.341, p<.001).

AAAE F A% 209 v g B Ho] S Avin
W 70% ©]73(70.8%, k=0.439)4 W 7} =& A=
& JEen,  30%~50%(68. 7/ k=0.399),
50%~70%(68.4%, k=0.383) = &> HToZ FE5H
A3, 30%°138H62.9%, k=0.286)%L “419] A =7} 7}
7l ekt BAA 0.2 freju gt ol 7k ehgrh(p
=52.543, p(.001).

(Table. 2) o Uepd vie}

57H4 A F-E 7}01]% 25 %% Fo A4 Fad
AL AT p< 05). E3] SAxEH 9} AfojH O] 4]
UX =7 FEAA 7} 7W Al Wk :
p(.05), FAEae o ko] AAF A =7 AAAA =
= Vet tH(r=0.668, p{.05). ¥ Frke} 2pakate]
AAL A= ARBAE P WA Yehdon
(r=0.632, p{.05), Fuke} Afo] Bo] A} YA =7t 33
= S YeRdtHr=0.637, p{.05).

Table 2. Correlation analysis results according to agreement
of amateur latin 5

a b c d e
a 1
b .650* 1
c .642%* .632* 1
d .668* .655% .642% 1
e .651%* .641%* .637* 672% 1

*p<.05, a: Samba , b: Cha cha cha, c: Rumba, d: Pasodoble, e: Jive

z)

Ed3e daryz gl 35 A 7] A=
A AN FE5E AL dA 2] FARA S FAs)
A3 B0 AAHQY. B AFold =53 Al
ek =0 v 2o

AR, BN ARE ARFEEE $85t] Kappa 7
T2 B ol haryz AT YA E AFL 5EE
S AAL A G BF61% B} 52 A& HYY, 2%
oAM= T 5o vla] Aulr} 69.5%% 71 =4 U
Ehgon  ggowm J}*C 2 (68.8%), AtolH

&HHB7.6%) o= HES

ot LOD(hne of dance) 0] LH}S&} Srriy
&) Hhgko] A}-42$ 2pa}a}, 20, Ao HE U 4= Q)
& A7} N A7) A A7) AR e 2
A e el A 2717 AR s AEA
AALE ZgeH gt ol LOD F5< 245

2 PR ARZ AR TUOE FE T
‘jo”*oi AU Ak, 2= olg) Algke A
A& AXARI A O 2 HigtE ﬂ7}§— 7

>,

R

2
Bor

=

U{OQ—Q‘E

TN o R~ D D S
=)

Pep ok
oy 2

=2

= Kim & Jung 2006 o AT o
25-27bars/mine. 2 7} =2l Soto wo] = 22
o]7] wjTol WAIARQI Azt & uletE | Hoh Ad gk 5
A 7P 7FedE Ao R Hol A, o] Ak}
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= H5E Ao avtdd. FelsAd LoD LoDz}
ofd £Eo] Eo|y o & ol3)] Wy} Al ulgbi = Al kA<l
F-5of 2ol 7} A} 7he] HuMH o] dekS = Hlow
wol Atk 281 FRRe AL LoDt ohd 25
Apo| B ZEHo| AX| Er} =ghrhs Flolth, o] et A
Zpo| B} A7) ol Qo] 71 nix|gho] AE = S8
oty w2 ¥ F (42-44bpm)oll Lol AL HE ~

g 932 FAE o] 9glo] AlF Al 247 FEE XA A}
o] L B9} ot A} A] Ame] Brkesd] B &

149000 sl A80e] S| Ael7k 2 ot A4 2
o Wrhds AA =7} B4W Aow wadn} oAy
deeremd da B34 245 dA % £25
AALe] A5 S5 wet A ote Brke s

ok
o
o
fl
(e
s

;

v

20189 71 oz Algt 55 v
o] AR A, 2019340E 3]
PHH DCEH§] T7HNE 2 g
N3] (ofmpFo]) o] A T3 vl M4 %%01
obxlth. ol®d 114 7ol Sl AAAY] AR 5
o7} AAb dA T P T AR B
20174 Hi 25.57+11.0374 2] %ﬁ%}%‘ﬂ
2018991 & 24.40+ 10.2371Z, 20199-& 18.
AEZ A2 3]0 Artste A7t 2olee 4
AL, ol dF= wiAE 5 gl Ao liOJE}.
AR, A2rT 2 A%, ofo] 2] T3 22
I g2A bE JAE Fdste o del dig 37
Al R8st} F7lshe P4 0 R o] FoAZITt, o &
o, 1 %Eoﬂ 569 0] 45 3t/ HW 28 1&
© 36H o2 2085 gE Aok s, o3
auo] Aol 1A g 508 AES
S Ee 6~ 109 & 2EtA Aok g}, mhapA] &
T ARE Oy €S o s AE A
°4T—§— A% s of gr}, B ATATNE AT EH,

Lo o o o
T N - NI T P

o
o

oY on
T
o R

o

il Bﬁ 1

M

;g

Rl r__

> Lol o

ML rlo e e O

1 r\‘

Azt
1g

lehe et 22krert 3eheedt Fds T AA o

h;o O]j]I:E

Heed ol 243 "ol 71
FE9} ekl ASFES Hrtshet 9o B

25 B3 grks] Boe 71 ol He 248 59
w27 F7tsl7] W= Hol Utk Radler (1998

|24 @2, A, E=, 78, Elold, 238} &
By gyt 9Aa(Febd, 289 3, 2 g 54
T 25 uhRo XL 75, o, b 5)E v
Hrrallok sttt Basl i, Lee & Hur (2006)&
TE= A= o] A AR 1este 84 59
A7 £94 (musicality & expressmn), Elo]™]
Xtk ol A g Aok 91
< 73%(13}%59} 2eEE)9 & ’\]ﬁolﬂt "J?J"
i A Ae7t B AS-3geE
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