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Abstract

This study aims to analyze and compare the power and Type I error rates of the IRT-based (0 and GBT
indices in the detection of answer copying. Experimental research was employed in simulation study which answer

copying was carried out under different experimental conditions, with the variables being test length, sample size,
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the percentage of items copied, and type of test model. The MULTILOG and R computer programs were employed

in analysis processes. The programs in R which were written and developed by researcher were used to analyze

the (0 and GBT indices. The results indicated that the (10 and GBT indices were able to maintain Type I error rates

control at all the QL levels and all conditions, with the GBT index being slightly conservative. In addition, the (0

and GBT indices had satisfactory power in all conditions at the Q! levels .01 and .05. The power of both indices

varied as a function of test length, the power of the (0 and GBT indices increased when the test length was higher

in most conditions. Furthermore, both indices showed significant power to detect each case of copying at a high

percentage of items copied (90%), whereas the (1 index fared better when the percentage of items copied was low

(10%) and moderate (50%).

Keywords: answer copying, item response theory (IRT), nominal response model (NRM), generalized binomial

test (GBT), copying index
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Simulate Data Type | Error rates (NRM model) Type | Error rates (MCM model)
a levels a levels
Conditions Indices
0.001 0.01 0.05 0.001 0.01 0.05
L25 N500 ® 0.0000 0.0023 0.0148 0.0003 0.0030 0.0133
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GBT 0.0000 0.0005 0.0025 0.0000 0.0003 0.0025
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Sirmulate Data Power (MRM madel) Power (MCM model)
conditions Indices @ levets @ levets
0.001 0.01 0.05 0.001 0.1 0.05
L25  N500 110% @ 0.003 0.023 0.0z 0.002 0.023 0.081
GBT 0.000 0.003 0.041 0.000 0.005 0.039
150% @ 0.669 0.807 0982 0.634 0.895 0872
GBT 0.238 0.620 0s912 0.237 0.637 0.807
190% @ 1.000 1.000 1.000 1.000 1.000 1.000
GBT 1.000 1.000 1.000 1.000 1.000 1.000
N1000 110% [0 0.004 0.022 Q.088 0.013 0.043 Q122
GBT 0.002 0.008 0.030 0.002 0.010 0.035
150% ©® 0.524 0777 0.2916 0.607 0.800 0.895
GBT 0.228 0.560 0.844 0.243 0.562 0.832
190% ® 1.000 1.000 1.000 1.000 1.000 1.000
GBT 1.000 1.000 1.000 1.000 1.000 1.000
N2000 110% (o) 0.006 0.012 0.039 0.007 0.025 0.051
GBT 0.000 0.002 0.015 0.000 0.000 0.013
150% @ 0.270 0.556 0.796 0.233 0.460 0.694
GBT 0.071 0.299 0.630 0.050 0212 0.497
190% @ 1.000 1.000 1.000 1.000 1.000 1.000
GBT 1.000 1.000 1.000 1.000 1.000 1.000
L75 NS00 110% @ 0.010 0.0a9 0.102 0.005 0.017 0.041
GBT 0.000 0.006 0.020 0.000 0.003 0.015
150% () 0874 0998 1.000 04873 0.859 0.289
GBT 0.810 0.941 05991 0.739 0.895 0.570
190% © 1.000 1.000 1.000 1.000 1.000 1.000
GBT 1.000 1.000 1.000 1.000 1.000 1.000
N1000 110% @ 0.011 0.031 0.085 0.007 0.028 0.072
GBT 0.001 0.012 0.042 0.001 0.012 0.038
150% @ 0.986 0.599 0.599 0.959 0.993 0.998
GBT 0.862 0.975 0.999 0.846 0.962 0.993
190% (o) 1.000 1.000 1.000 1.000 1.000 1.000
GBT 1.000 1.000 1.000 1.000 1.000 1.000
N2000 110% ()] 0.002 0.010 0.054 0.002 0.010 0.043
GBT 0.000 0.003 0.018 0.000 0.001 0.015
150% (o] 0.568 0.591 0498 0.902 0.875 0491
GBT 0771 0914 0.990 0.746 0.896 0.979
190% (o) 1.000 1.000 1.000 1.000 1.000 1.000
GBT 1.000 1.000 1.000 1.000 1.000 1.000
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