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in the current study, the simulation study was carried out using two angoff panels (4 and 7 judges)
and three distributions (a normal, a t and a logarithmic distribution). a mixture of these three
distributions were assumed to be representative of the distribution of attribute values in real

datasets [ 66, 67, 71 ]. simulation studies have been used previously in education to evaluate the
performance of standard setting methods [ 24, 36, 57 ]. however, no previous study has simulated

judges attributes or judges attributes values and compared them with the angoff cut-score precision
[ 24, 36, 57 ]. the current study, to our knowledge, is the first to do so. the present study

investigates whether the impact of attributes differs when judges are grouped into panels of
different sizes (2, 4 and 7) and in the distributions of the judges attribute values (normal, t and

logarithmic). the study does not address the impact of attribute values, but rather examines panel
composition as a determinant of the cut-score precision. expertise: the proportion of correct judges
responses used to determine a judges cut-score was simulated by using a random sample of judges

for each panel size and then determining the proportion of correct judges estimates that were
above or below the cut-score. the proportions of experts were then used to generate the final cut-

score. predictive accuracy: the ability of a judge to estimate the proportion of examinees who would
give the correct answer to each item was simulated by determining the proportion of correct judges

responses that were above or below the true proportion of correct responses. the proportions of
experts were then used to generate the final cut-score.
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simulated data were generated with a range of cut-scores and with varying numbers of
judges. a wide range of cut-scores were generated by varying the score from 0.5 to 0.9.

cut-scores were generated using 60 and 80 items, and with judges who scored either
very stringently (low cut-score = 0.5) or very leniently (high cut-score = 0.9). a further

set of cut-scores were generated with judges who rated a medium stringency (cut-score
= 0.7), and a set of cut-scores with judges who rated a more lenient stringency (cut-

score = 0.8 and 0. in total, there were 240 simulations, and a range of cut-scores,
number of judges and stringency. for the simulations, each judge made decisions on

whether the examinee was competent or incompetent. the frequency of decisions of the
judges is shown in fig. 3. the simulations were repeated 1000 times for each

combination of cut-score and number of judges, with the cut-score adjusted according
to the actual cut-score which was generated in the simulation. each of the 1000 rounds
of data were used to calculate sensitivity, specificity, positive and negative predictive
values, and auc. the results are summarized in fig. 4 and table 1. although the data

were generated using a cut-score of 0.8, the ranges of cut-scores used in the
simulations were 0.5 to 0.9, with no cut-score of 0.0. in fig. 4, each value of the x-axis is

the mean value of all the simulations that generated that value of cut-score for that
number of judges. the y-axis is the sensitivity (left side of fig. 4 ), specificity (right side
of fig. 4 ), positive predictive value (top of fig. 4 ), negative predictive value (bottom of

fig. 4 ), and auc (left side of fig. 4 ). 5ec8ef588b
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