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Appendix A – Simulation Generating Parameters 

Table A1 

Parameter-generating estimates based on empirical analysis of TIMSS bully scale data 

 Data Simulation Model 
Baseline  Slope equality  Slope and threshold 

equality 
Mean (SD)  Mean (SD)  Mean (SD) 

Slope 1 1.000 (0.000)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.000 (0.000) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.000 (0.000) 
Slope 2 0.813 (0.168) 0.776 (0.000) 0.804 (0.000) 
Slope 3 1.061 (0.210) 0.765 (0.000) 0.779 (0.000) 
Slope 4 0.710 (0.170) 0.796 (0.000) 0.916 (0.000) 
Slope 5 1.034 (0.181) 0.992 (0.000) 1.541 (0.000) 
Slope 6 0.955 (0.201) 0.849 (0.000) 0.861 (0.000) 
Threshold 1 -0.181 (0.427) 

0.597 (0.381) 
1.173 (0.416) 

1.188 (0.000) 
1.654 (0.000) 
2.127 (0.320) 

0.996 (0.000) 
1.538 (0.000) 
1.940 (0.000) 

Threshold 2 0.187 (0.353) 
0.764 (0.391) 
1.335 (0.440) 

1.106 (0.000) 
1.511 (0.275) 
1.934 (0.433) 

1.033 (0.000) 
1.443 (0.000) 
1.849 (0.000) 

Threshold 3 0.134 (0.386) 
0.905 (0.422) 
1.571 (0.454) 

1.057 (0.000) 
1.443 (0.130) 
1.812 (0.253) 

0.954 (0.000) 
1.358 (0.000) 
1.709 (0.000) 

Threshold 4 0.517 (0.491) 
1.232 (0.529) 
1.700 (0.474) 

1.412 (0.000) 
1.929 (0.186) 
2.352 (0.304) 

1.471 (0.000) 
2.096 (0.000) 
2.538 (0.000) 

Threshold 5 0.212 (0.503) 
1.029 (0.481) 
1.678 (0.483) 

1.397 (0.000) 
1.970 (0.202) 
2.442 (0.341) 

1.928 (0.000) 
2.803 (0.000) 
3.507 (0.000) 

Threshold 6 1.026 (0.501) 
1.595 (0.521) 
2.101 (0.522) 

1.699 (0.000) 
2.073 (0.127) 
2.421 (0.277) 

1.605 (0.000) 
1.976 (0.000) 
2.317 (0.000) 

Residual variance 1 1.000 (0.000) 0.828 (0.872) 0.695 (0.484) 
Residual variance 2 1.000 (0.000) 0.809 (0.978) 0.836 (0.969) 
Residual variance 3 1.000 (0.000) 0.396 (0.406) 0.382 (0.298) 
Residual variance 4 1.000 (0.000) 0.862 (0.709) 1.070 (0.797) 
Residual variance 5 1.000 (0.000) 0.641 (0.520) 1.369 (0.817) 
Residual variance 6 1.000 (0.000) 0.549 (0.459) 0.494 (0.274) 
Latent variable mean 0.000 (0.000) 1.266 (0.411) 1.079 (0.400) 
Latent variable variance 1.092 (0.372) 0.689 (0.571) 0.638 (0.432) 

Note. SD = 0.000 indicates values that are fixed.  
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Appendix B – Model Fit Plots from Simulation; Vertical bars indicate across-replication 
variability. 
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Figure B1. 

RMSEA and ΔRMSEA comparisons for the same form generating model.  
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Figure B2.  

RMSEA and ΔRMSEA comparisons for the data generated fitting equal slopes model 
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Figure B3. 

 RMSEA and ΔRMSEA comparisons for the data generated fitting equal slopes and thresholds model 
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Appendix C – Plots of Scale Information by Country and Collapsing Strategy 

 

 

 

 


