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1 Checking Assumptions

Table 1: Goodness of fit statistics related to the test of unidimen-
sionalityin the GPCM-based instrument for measuring gains in the
skill/knowledge of participants in the pilot empirical study

data df chisq AGFI TLI CFI DETECT ASSI RATIO

Pre-test 2 2.591 0.548 0.912 0.971 0.009 0.167 0.998
Post-test 2 0.387 0.990 −1.852 1.000 3.187 0.333 0.582

df: degree of freedom; AGFI: Adjusted Goodness of Fit Index; CFI: Comparative Fit Index; TLI: Tucker-Lewis

Index;

Table 2: Item residual correlation statisticsrelated to the test of local
independencein the GPCM-based instrument for measuring gains in the
skill/knowledge of participants in the pilot empirical study

data max.chisq maxaQ3 MADaQ3 SRMSR p.value

Pre-test 5.639 0.225 0.086 0.089 1.000
Post-test 9.115 0.288 0.116 0.107 0.767

aQ3: adjusted correlation of item residuals; maxaQ3: maximum aQ3; MADaQ3: Median Absolute Deviation of

aQ3;

Table 3: Test of monotonicity in the GPCM-based instrument for measuring gains
in the skill/knowledge of participants in the pilot empirical study

data ItemH ac vi vi/ac maxvi sum sum/ac zmax zsig crit
Pre-test.P1s0 1.00 0 0 0 0 0 0 0
Pre-test.P2s0 1.00 0 0 0 0 0 0 0
Pre-test.P3s2 0.86 0 0 0 0 0 0 0
Pre-test.P4s0 0.77 0 0 0 0 0 0 0
Post-test.PAs2 0.23 0 0 0 0 0 0 0
Post-test.PBs3 0.23 0 0 0 0 0 0 0
Post-test.PCs0 0.25 0 0 0 0 0 0 0
Post-test.PDs0 0.36 0 0 0 0 0 0 0
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vi: numer of violations; vi/ac: proportion of active pairs; maxvi: maximum violations; sum: sum of all violations;

zmax: maximum z-value; zsig: number of significant z-values; crit: Critical value

2 Estimating Item Parameters

Table 4: Estimated parameters in the GPCM-based instrument for measuring the
Pre-test

estimated P1s0 P2s0 P3s2 P4s0
xsi.item −0.643 0.433 4.444 4.227
B.Cat0 0.000 0.000 0.000 0.000
B.Cat1 1.000 1.000 1.000 1.000
B.Cat2 0.000 0.000 2.000 0.000
B.Cat3 0.000 0.000 3.000 0.000
AXsi.Cat0 0.000 0.000 0.000 0.000
AXsi.Cat1 0.643 −0.433 −4.177 −4.227
AXsi.Cat2 −7.924
AXsi.Cat3 −13.332
max.Outfit 0.649 0.537 0.994 0.386
max.Infit 0.844 0.755 1.500 0.961

Table 5: Estimated parameters in the GPCM-based instrument for measuring the
Post-test

estimated PAs2 PBs3 PCs0 PDs0
xsi.item −0.506 −0.040 −0.518 1.901
B.Cat0 0.000 0.000 0.000 0.000
B.Cat1 1.000 1.000 1.000 1.000
B.Cat2 2.000 2.000 0.000 0.000
B.Cat3 3.000 3.000 0.000 0.000
B.Cat4 0.000 4.000 0.000 0.000
AXsi.Cat0 0.000 0.000 0.000 0.000
AXsi.Cat1 2.044 1.341 0.518 −1.901
AXsi.Cat2 1.845 1.192
AXsi.Cat3 1.518 0.708
AXsi.Cat4 0.161
max.Outfit 1.198 1.915 1.060 0.927
max.Infit 1.149 1.078 1.071 0.950

3 Latent Trait Estimates
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