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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 second empirical study

data df chisq AGFI TLI CFI DETECT ASSI RATIO

Pre-test 9 8.908 0.970 1.003 1.000 126.482 0.2 0.712
Post-test 5 7.052 0.931 0.813 0.907 79.021 0.4 0.515

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 second empirical study

data max.chisq maxaQ3 MADaQ3 SRMSR p.value

Pre-test 336.290 0.399 0.132 0.349 0.051
Post-test 77.018 0.303 0.136 0.309 0.397

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 second empirical study

data ItemH ac vi vi/ac maxvi sum sum/ac zmax zsig crit
Pre-test.Un3 0.63 0 0 0 0 0 0 0
Pre-test.Ap2a 0.41 0 0 0 0 0 0 0
Pre-test.Ap2b 0.60 14 0 0 0 0 0 0 0 0
Pre-test.An3a 0.65 12 0 0 0 0 0 0 0 0
Pre-test.An3b 0.59 0 0 0 0 0 0 0
Pre-test.P2s1 0.42 0 0 0 0 0 0 0
Post-test.ApB1 0.79 0 0 0 0 0 0 0
Post-test.ApB2 0.46 8 0 0 0 0 0 0 0 0
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Table 3: (continued)

data ItemH ac vi vi/ac maxvi sum sum/ac zmax zsig crit
Post-test.AnC1 0.23 0 0 0 0 0 0 0
Post-test.AnC2 0.29 14 0 0 0 0 0 0 0 0
Post-test.PCs3 0.17 3 0 0 0 0 0 0 0 0

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 An3a An3b Ap2a Ap2b P2s1 Un3
xsi.item −0.079 −0.010 −1.966 −0.013 −22.124 −0.058
B.Cat0 0.000 0.000 0.000 0.000 0.000 0.000
B.Cat1 1.000 1.000 1.000 1.000 1.000 1.000
B.Cat2 2.000 2.000 0.000 2.000 2.000 2.000
B.Cat3 3.000 3.000 0.000 3.000 0.000 3.000
B.Cat4 4.000 4.000 0.000 4.000 0.000 4.000
B.Cat5 5.000 5.000 0.000 5.000 0.000 5.000
B.Cat6 6.000 6.000 0.000 6.000 0.000 6.000
B.Cat7 7.000 7.000 0.000 7.000 0.000 7.000
B.Cat8 8.000 8.000 0.000 8.000 0.000 8.000
B.Cat9 9.000 9.000 0.000 9.000 0.000 9.000
B.Cat10 10.000 10.000 0.000 10.000 0.000 10.000
B.Cat11 11.000 11.000 0.000 11.000 0.000 11.000
B.Cat12 12.000 12.000 0.000 12.000 0.000 12.000
B.Cat13 13.000 0.000 0.000 13.000 0.000 13.000
B.Cat14 14.000 0.000 0.000 14.000 0.000 14.000
B.Cat15 15.000 0.000 0.000 0.000 0.000 15.000
B.Cat16 16.000 0.000 0.000 0.000 0.000 16.000
B.Cat17 0.000 0.000 0.000 0.000 0.000 17.000
B.Cat18 0.000 0.000 0.000 0.000 0.000 18.000
B.Cat19 0.000 0.000 0.000 0.000 0.000 19.000
B.Cat20 0.000 0.000 0.000 0.000 0.000 20.000
B.Cat21 0.000 0.000 0.000 0.000 0.000 21.000
B.Cat22 0.000 0.000 0.000 0.000 0.000 22.000
B.Cat23 0.000 0.000 0.000 0.000 0.000 23.000
B.Cat24 0.000 0.000 0.000 0.000 0.000 24.000
B.Cat25 0.000 0.000 0.000 0.000 0.000 25.000
B.Cat26 0.000 0.000 0.000 0.000 0.000 26.000
B.Cat27 0.000 0.000 0.000 0.000 0.000 27.000
B.Cat28 0.000 0.000 0.000 0.000 0.000 28.000
B.Cat29 0.000 0.000 0.000 0.000 0.000 29.000
B.Cat30 0.000 0.000 0.000 0.000 0.000 30.000
B.Cat31 0.000 0.000 0.000 0.000 0.000 31.000
B.Cat32 0.000 0.000 0.000 0.000 0.000 32.000
B.Cat33 0.000 0.000 0.000 0.000 0.000 33.000
B.Cat34 0.000 0.000 0.000 0.000 0.000 34.000
B.Cat35 0.000 0.000 0.000 0.000 0.000 35.000
B.Cat36 0.000 0.000 0.000 0.000 0.000 36.000
B.Cat37 0.000 0.000 0.000 0.000 0.000 37.000
B.Cat38 0.000 0.000 0.000 0.000 0.000 38.000
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Table 4: (continued)

estimated An3a An3b Ap2a Ap2b P2s1 Un3
B.Cat39 0.000 0.000 0.000 0.000 0.000 39.000
B.Cat40 0.000 0.000 0.000 0.000 0.000 40.000
AXsi.Cat0 0.000 0.000 0.000 0.000 0.000 0.000
AXsi.Cat1 −5.616 −7.424 1.966 −6.053 44.471 −5.448
AXsi.Cat2 −5.666 −8.141 −7.940 44.248 −7.656
AXsi.Cat3 −0.287 −7.619 −8.724 −8.036
AXsi.Cat4 0.813 −2.717 −8.077 −7.771
AXsi.Cat5 −4.826 0.127 −6.069 −5.950
AXsi.Cat6 −5.910 −0.762 0.123 −1.000
AXsi.Cat7 −4.711 −7.448 −1.682 −1.025
AXsi.Cat8 1.180 −9.296 −6.004 −4.663
AXsi.Cat9 −4.363 −9.859 −7.451 −0.310
AXsi.Cat10 −4.494 −9.344 −7.985 −0.321
AXsi.Cat11 −0.709 −7.386 −7.488 −4.996
AXsi.Cat12 1.019 0.126 −6.370 −6.747
AXsi.Cat13 −4.583 −2.806 −7.436
AXsi.Cat14 −4.845 0.186 −7.448
AXsi.Cat15 −1.408 −6.499
AXsi.Cat16 1.265 −4.881
AXsi.Cat17 −0.865
AXsi.Cat18 0.981
AXsi.Cat19 −0.262
AXsi.Cat20 −4.141
AXsi.Cat21 −5.534
AXsi.Cat22 −6.731
AXsi.Cat23 −7.145
AXsi.Cat24 −7.113
AXsi.Cat25 −6.642
AXsi.Cat26 −5.970
AXsi.Cat27 −4.529
AXsi.Cat28 −1.038
AXsi.Cat29 0.694
AXsi.Cat30 0.459
AXsi.Cat31 −3.326
AXsi.Cat32 −5.734
AXsi.Cat33 −6.869
AXsi.Cat34 −7.189
AXsi.Cat35 −7.135
AXsi.Cat36 −6.650
AXsi.Cat37 −6.214
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Table 4: (continued)

estimated An3a An3b Ap2a Ap2b P2s1 Un3
AXsi.Cat38 −4.356
AXsi.Cat39 −0.379
AXsi.Cat40 2.319
max.Outfit 1.008 1.000 1.000 1.005 1.000 0.613
max.Infit 1.008 1.000 1.000 1.005 1.000 0.613

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

estimated AnC1 AnC2 ApB1 ApB2 PCs3
xsi.item −0.119 −0.133 −2.175 −0.106 −15.226
B.Cat0 0.000 0.000 0.000 0.000 0.000
B.Cat1 1.000 1.000 1.000 1.000 1.000
B.Cat2 2.000 2.000 0.000 2.000 2.000
B.Cat3 3.000 3.000 0.000 3.000 3.000
B.Cat4 4.000 4.000 0.000 4.000 4.000
B.Cat5 5.000 5.000 0.000 5.000 0.000
B.Cat6 6.000 6.000 0.000 6.000 0.000
B.Cat7 7.000 7.000 0.000 7.000 0.000
B.Cat8 8.000 8.000 0.000 8.000 0.000
B.Cat9 9.000 9.000 0.000 9.000 0.000
B.Cat10 10.000 10.000 0.000 10.000 0.000
B.Cat11 11.000 11.000 0.000 11.000 0.000
B.Cat12 12.000 12.000 0.000 12.000 0.000
B.Cat13 13.000 13.000 0.000 13.000 0.000
B.Cat14 14.000 14.000 0.000 14.000 0.000
B.Cat15 15.000 15.000 0.000 0.000 0.000
B.Cat16 16.000 16.000 0.000 0.000 0.000
B.Cat17 17.000 17.000 0.000 0.000 0.000
B.Cat18 18.000 18.000 0.000 0.000 0.000
AXsi.Cat0 0.000 0.000 0.000 0.000 0.000
AXsi.Cat1 −5.378 −6.301 2.175 −5.704 61.918
AXsi.Cat2 −0.701 −7.422 −5.752 61.311
AXsi.Cat3 −5.803 −6.199 −1.807 61.466
AXsi.Cat4 −5.661 1.386 −1.808 60.906
AXsi.Cat5 0.696 1.792 −4.963
AXsi.Cat6 0.918 2.194 0.613
AXsi.Cat7 −4.952 −3.722 −0.407
AXsi.Cat8 −6.102 −5.093 −5.151
AXsi.Cat9 −5.226 −5.264 −7.286
AXsi.Cat10 −0.701 −3.726 −8.101
AXsi.Cat11 0.700 2.074 −8.113
AXsi.Cat12 1.951 2.299 −7.278
AXsi.Cat13 −4.933 −3.907 −5.135
AXsi.Cat14 −6.289 −5.710 1.478
AXsi.Cat15 −5.946 −6.251
AXsi.Cat16 −4.969 −5.876
AXsi.Cat17 −0.702 −3.951
AXsi.Cat18 2.149 2.392
max.Outfit 1.007 1.000 1.000 1.009 1.000

4



Table 5: (continued)

estimated AnC1 AnC2 ApB1 ApB2 PCs3
max.Infit 1.007 1.000 1.000 1.009 1.000

3 Latent Trait Estimates
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