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Analysis of reliability and error sources of judges’ rating

in rhythmic gymnastics

Tae-Koo Lee, Joo-Hyun Kwak, Hee-Won Yang, & Han-Joo Lee*

Yonsei University

[Purpose] The purpose of this study was (1) to analyze judges’ evaluation on rhythmic gymnastics

performance by applying generalizability theory and (2) to suggest recommendations to improve judges’
rating. [Methods] Data were 34 players’ scores from Senior Part at 29th KGA President’s Cup National
Rhythmic Gymnastics Championship in Korea. Difficulty and execution scores in ball, clubs, hoop and

ribbon event were analyzed. Analysis models containing components of area and reputation rank were

designed and multivariate generalizability theory were used for analysis. [Results] The G-study results

showed (1) that the error source about players has more significant impact to evaluation than other

error sources in analysis model containing components of only player and judge, (2) that the error

source about players has more significant impact to evaluation than other error sources in analysis

model adding components of area, but the error source about area has more significant impact to

evaluation of clubs event than other error sources, (3) that the error source about players has more

significant impact to evaluation than other error sources in analysis model adding components of

reputation rank, but the error source about reputation rank has more significant impact to evaluation of

hoop event than other error sources in analysis model adding components of area. The D-study results

showed generalizability coefficient was stable in analysis model without components of area and

reputation rank, but generalizability coefficient in analysis model containing components of area and

reputation rank not stable in some event. [Conclusion] Recommendations for improving judging were

discussed.
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Table 1. Participants
Characteristics N
school representative 37
Career national representative junior 22
national representative senior 24
Conch l <yrs < 5 19
S T imenw
yrs <10 8
Judge level 3 18
certification level 2 5
level level 1 (international) 4
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Table 2. Score Distribution and Calculation

Difficulty(D) Execution(E)

Max. 10.00 points

-Artistic Faults
Max.10.00 points -Technical Faults
4 judges 4-5 judges
By addition: 5 judges + 2 Reference Judges

average of the 2 middle scores for World Championships /
+2 Olympic Games and the other
Reference judges for World Multisport Games listed in the
Championships technical regulations
/ Olympic Games, and the other By deduction:
Multisport Games listed in the 5 judges: average of the 3
technical regulations middle scores
4 judges: average of the 2
middle scores

Final Score: 20.00 points maximum
By addition: D score of 10.00 points maximum + E score
of 10.00 points maximum
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Table 4. ANOVA for p° xr" design

Event  Effect(cv) Difficulty Execution
1.3260(84.2) <1.0000>
0.8451 0.5348(79.2)
0.0285(1.8)
Ball 0.0081(12)
0.2210(14.0)
r
P 0.1319(19.5)
Total 1.5756 0.6749
1.5588(88.9) <0.9514>
P 0.9825 0.6841(77.4)
} 0.0392(2.2)
Clubs 0.0233(2.6)
0.1561(8.9)
T
P 0.1763(20.0)
Total 1.7541 0.8838
1.3885(86.4) <0.9504>
P 0.8228 0.5398(81.1)
) 0.0203(13)
Hoop 0.0000(0.0)
} 0.1980(12.3)
P 0.1257(18.9)
Total 1.6068 0.6636
1.2983(84.2) <0.9529>
P 0.8834 0.6619(86.5)
0.0000(0.0)
T
Ribbon 0.0000(0.0)
0.2430(15.8)
T
P 0.1034(13.5)
Total 1.5413 0.7653
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Table 5. ANOVA for (p” :a”)Xr° design
Event  Effect(av) Difficulty Execution
. 0.3298(19.5) <1.0000>
0.1877 0.1059(14.9)
_ 1.1076(65.6)
_ 0.7208 0.4646(65.2)
0.0287(1.7)
Ball f 0.0086(1.2)
0.0000(0.0)
a 0.0000(0.0)
. 0.2213(13.1)
pr-a 0.1329(18.7)
Total 1.6873 0.7121
. 1.6131(70.2) <0.9857>
1.0973 0.7682(66.7)
. 0.4904(21.3)
pa 0.2557 0.1753(15.2)
0.0382(1.7)
Clubs ! 0.0262(2.3)
0.0028(0.1)
& 0.0000(0.0)
‘ 0.1543(6.7)
pra 0.1819(15.8)
Total 22987 11515
. 0.3065(17.8) <1.0000>
0.1726 0.0906(13.0)
' 1.1855(68.8)
pa 0.7085 0.4798(68.6)
) 0.0245(1.4)
Hoop 0.0012(0.2)
0.0000(0.0)
a 0.0000(0.0)
0.2063(12.0)
pra 0.1280(18.3)
Total 1.7228 0.6997
. 0.3498(21.1) <1.0000>
0.3361 0.3059(35.2)
. 1.0642(64.2)
pa 0.6584 0.4572(52.7)
0.0000(0.0)
Ribbon f 0.0000(0.0)
0.0000(0.0)
a 0.0000(0.0)
0.2449(14.8)
pra
0.1049(12.1)
Total 1.6588 0.8680
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<1.0000>

design

)<t
Difficulty
0.7698(40.6)

Table 6. ANOVA for (p”
Effect(a)

Event
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0.2501(14.7)
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