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Fig.3 Item characteristic curves of the generalized
partial credit model
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Fig.4 Item characteristic curves of two different raters
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Table 1 The number of parameters in each models
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Table 2 Parameter estimation accuracies of each item response models

J=R=5 J=R=10 J=R=20 J=R=50
Proposed 0 a0 0 0.384 (0.134) 0 | O 0.243 (0.125) 0 | O 0.113 (0.058) O | O 0.067 (0.054) O
bir 0.220 (0.094) 0.167 (0.085) 0.119 (0.063) 0.086 (0.063)
v, 0.176 (0.067) 0.146 (0.036) 0.092 (0.018) 0.098 (0.022)
e 0.215 (0.094) 0.208 (0.072) 0.171 (0.063) 0.103 (0.018)
0; 0.293 (0.072) 0.243 (0.125) 0.174 (0.107) 0.128 (0.063)
oooooo 0.241(0.093) 0.186(0.086) 0.127(0.062) 0.092(0.053)
Patz1999 7 0.602 (0.228) 0.359 (0.174) 0.182 (0.107) 0.080 (0.058)
Bik 0.453 (0.197) 0.337 (0.161) 0.232 (0.080) 0.121 (0.063)
Dir 0.280 (0.139) 0.242 (0.112) 0.200 (0.094) 0.172 (0.067)
6; 0.218 (0.103) 0.231 (0.085) 0.245 (0.112) 0.125 (0.089)
oooooo 0.374(0.168) 0.276(0.128) 0.207(0.093) 0.165(0.067)
Usami2010 o 0.673 (0.125) 0.429 (0.228) 0.358 (0.117) 0.172 (0.134)
B: 0.484 (0.273) 0.302 (0.224) 0.294 (0.061) 0.164 (0.067)
din 0.261 (0.130) 0.244 (0.134) 0.213 (0.040) 0.172 (0.036)
ir 0.122 (0.027) 0.108 (0.027) 0.099 (0.006) 0.092 (0.018)
B 0.287 (0.201) 0.222 (0.183) 0.179 (0.057) 0.120 (0.058)
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b; 0.273 (0.093) 0.222 (0.118) 0.148 (0.085) 0.127 (0.027)
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GPCM OOODODO o 0.550 (0.170) 0.372 (0.188) 0.280 (0.125) 0.071 (0.063)
Bik 0.417 (0.228) 0.259 (0.134) 0.225 (0.101) 0.110 (0.098)
iy 0.231 (0.080) 0.144 (0.045) 0.115 (0.022) 0.104 (0.018)
or 0.216 (0.094) 0.174 (0.072) 0.130 (0.040) 0.094 (0.058)
0; 0.257 (0.089) 0.252 (0.107) 0.250 (0.094) 0.139 (0.139)
oooooo 0.371(0.175) 0.248(0.120) 0.211(0.087) 0.106(0.085)
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Table 3 Model comparison using the real data
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Fig.6 The examples of the item response curve estimated using the real data
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Table 5 Comparing of the correlations between the learner’s abilities estimated

using the data of different rater and subject groups
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Table 6 Evaluation results of effectiveness of the rater parameters
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Abstract As an assessment method based on constructivist theory, peer assessment is generating some
interest. A certain issue remaining in peer assessment is that some rater biases affect the reliability of rat-
ings. To solve the issue, some item response models that incorporate rater parameters have been proposed.
However, accurate estimation of these models is difficult because the number of data, which can be used for
estimation, decreases with increasing the number of raters. This paper proposes a new item response model

for peer assessment that incorporates rater parameters to avoid increasing the number of parameters.

Key words Peer Assessment, Item Response Theory, Reliability, Parameter Estimation



