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	Supplementary Table 1. G-study for r:(p×i) design for project-based learning, among 10 groups of pre-clinical medical students, 6 items and different type of raters

	Source of Variation r:(p×i) design
	df
	SS
	MS
	Estimated Variance Component
	% of Total Variance

	
	
	
	
	
	
	

	Student as raters
	

	Student (P)
	9
	66.444
	7.383
	0.115
	7.90
	

	Item (I)
	5
	76.956
	15.391
	0.158
	10.80
	

	PI
	480
	53.489
	1.189
	0.000
	0.00
	

	Rater (R):PI
	45
	569.111
	1.186
	1.186
	81.30
	

	Total
	539
	766.00
	 
	1.459
	100.00
	

	Teacher (MD) as raters
	

	Student (P)
	9
	56.025
	6.225
	0.143
	11.20
	

	Item (I)
	5
	19.958
	3.992
	0.049
	3.80
	

	PI
	45
	48.625
	1.081
	0.000
	0.00
	

	Rater (R):PI
	240
	326.167
	1.087
	1.087
	85.00
	

	Total
	299
	450.775
	 
	1.279
	100.00
	

	Teacher (non-MD) as raters
	

	Student (P)
	9
	44.813
	4.979
	0.130
	10.60
	

	Item (I)
	5
	6.147
	1.229
	0.003
	0.20
	

	PI
	45
	48.387
	1.075
	0.000
	0.00
	

	Rater (R):PI
	240
	264.000
	1.100
	1.100
	89.20
	

	Total
	299
	363.347
	 
	1.233
	100.00
	

	SS Sum of squares, MS Mean of squares, df Degree of freedom, MD: Doctor of Medicine
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	Supplementary Table 2. D-Study of r:(p×i) nested facet design for project-based learning using student as raters

	Effect
	Estimate variance Components In D-Study

	r:(pxi)
	nr'
	10
	4
	4
	4
	9
	9
	9
	12
	12
	12
	18
	18
	18
	27
	27
	27

	
	ni'
	6
	4
	6
	10
	4
	6
	10
	4
	6
	10
	4
	6
	10
	4
	6
	10

	Student as raters

	σp2
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115

	σi2
	0.158
	0.040
	0.026
	0.016
	0.040
	0.026
	0.016
	0.040
	0.026
	0.016
	0.040
	0.026
	0.016
	0.040
	0.026
	0.016

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σpi2
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σr:pi2
	1.186
	0.074
	0.049
	0.030
	0.033
	0.022
	0.013
	0.025
	0.016
	0.010
	0.016
	0.011
	0.007
	0.011
	0.007
	0.004
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σ̂2δ
	
	0.074
	0.049
	0.030
	0.033
	0.022
	0.013
	0.025
	0.016
	0.010
	0.016
	0.011
	0.007
	0.011
	0.007
	0.004
	

	σ̂2Δ
	 
	0.114
	0.076
	0.045
	0.072
	0.048
	0.029
	0.064
	0.043
	0.026
	0.056
	0.037
	0.022
	0.050
	0.034
	0.020
	

	Ep2
	 
	0.608
	0.699
	0.795
	0.777
	0.840
	0.897
	0.823
	0.875
	0.921
	0.875
	0.913
	0.946
	0.913
	0.940
	0.963
	

	Φ
	 
	0.503
	0.603
	0.717
	0.614
	0.704
	0.799
	0.642
	0.729
	0.817
	0.673
	0.755
	0.837
	0.695
	0.774
	0.851
	



	Supplementary Table 3. D-Study of r:(p×i) nested facet design for project-based learning

	Effect
	Estimate variance Components In D-Study

	r:(pxi)
	nr'
	10
	4
	4
	4
	5
	5
	5
	7
	7
	7
	10
	10
	10
	18
	18
	18

	
	ni'
	6
	4
	6
	10
	4
	6
	10
	4
	6
	10
	4
	6
	10
	4
	6
	10

	Teacher (MD) as raters
	

	σp2
	0.143
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	

	σi2
	0.049
	0.012
	0.008
	0.005
	0.012
	0.008
	0.005
	0.012
	0.008
	0.005
	0.012
	0.008
	0.005
	0.012
	0.008
	0.005
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σpi2
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σr:pi2
	1.087
	0.068
	0.045
	0.027
	0.054
	0.036
	0.022
	0.039
	0.026
	0.016
	0.027
	0.018
	0.011
	0.015
	0.010
	0.006
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σ̂2δ
	
	0.068
	0.045
	0.027
	0.054
	0.036
	0.022
	0.039
	0.026
	0.016
	0.027
	0.018
	0.011
	0.015
	0.010
	0.006
	

	σ̂2Δ
	 
	0.080
	0.053
	0.032
	0.067
	0.044
	0.027
	0.051
	0.034
	0.020
	0.039
	0.026
	0.016
	0.027
	0.018
	0.011
	

	Ep2
	 
	0.629
	0.717
	0.809
	0.679
	0.760
	0.841
	0.748
	0.816
	0.881
	0.809
	0.864
	0.914
	0.884
	0.920
	0.950
	

	Φ
	 
	0.589
	0.683
	0.782
	0.633
	0.721
	0.812
	0.692
	0.772
	0.849
	0.745
	0.814
	0.879
	0.808
	0.863
	0.913
	

	Teacher (non-MD) as raters
	

	σp2
	0.130
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	0.115
	

	σi2
	0.003
	0.001
	0.001
	0.000
	0.001
	0.001
	0.000
	0.001
	0.001
	0.000
	0.001
	0.001
	0.000
	0.001
	0.001
	0.000
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σpi2
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σr:pi2
	1.100
	0.069
	0.046
	0.028
	0.055
	0.037
	0.022
	0.039
	0.026
	0.016
	0.028
	0.018
	0.011
	0.015
	0.010
	0.006
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	σ̂2δ
	
	0.069
	0.046
	0.028
	0.055
	0.037
	0.022
	0.039
	0.026
	0.016
	0.028
	0.018
	0.011
	0.015
	0.010
	0.006
	

	σ̂2Δ
	 
	0.070
	0.046
	0.028
	0.056
	0.037
	0.022
	0.040
	0.027
	0.016
	0.028
	0.019
	0.011
	0.016
	0.011
	0.006
	

	Ep2
	 
	0.626
	0.715
	0.807
	0.676
	0.758
	0.839
	0.745
	0.815
	0.880
	0.807
	0.863
	0.913
	0.883
	0.919
	0.950
	

	Φ
	 
	0.623
	0.713
	0.805
	0.673
	0.756
	0.838
	0.742
	0.812
	0.878
	0.803
	0.859
	0.911
	0.878
	0.915
	0.947
	


Ep2: Relative G-coefficient, Φ: Absolute G-coefficient, MD: Doctor of Medicine

