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Online Supplements 

 

Table 1s 

Spearman’s Rank-order Correlations between the Raw Score and the Number of Skills 

Mastered for Samples 1 and 2 

 

  5 content skills  15 skills 

Sample 1 0.89  0.94  

Sample 2 0.89  0.95  

 

 

Table 2s 

Correlations between IRT and DINA Parameters for Sample 2 

   b c 𝑔5 s5  𝛿5 𝑔15 s15  𝛿15 

𝑎 0.32  -0.40  -0.65  0.17  0.74  -0.43  0.14  0.28  

b 

 

0.05  -0.78  0.85  0.14  -0.51  0.76  -0.11  

c 

  

0.48  -0.26  -0.40  0.37  -0.19  -0.19  

𝑔5 

   

-0.72  -0.61  0.67  -0.62  -0.14  

s5 

    

-0.11  -0.46  0.90  -0.25  

𝛿5 

     

-0.43  -0.14  0.49  

𝑔15 

      

-0.26  -0.70  

s15               -0.51  

Note: The subscript 5 indicates DINA item parameters from the 5-skill model; the subscript 

15 indicates the DINA item parameters from the 15-skill model. 

 

 

Table 3s 

Item Parameter Estimates for Gridded Response Items for Sample 2 

 

Item 
IRT 2PL    5 content skills   15 skills 

a b c   s 𝑔 

 

s 𝑔 

6 0.79 -1.48 0 
 

0.14  0.64  
 

0.15  0.53  

13 1.59 -0.02 0 
 

0.20  0.23  
 

0.21  0.16  

14 1.91 1.28 0 
 

0.43  0.06  
 

0.42  0.04  

19 1.46 0.78 0 
 

0.41  0.16  
 

0.41  0.12  

20 0.82 0.04 0 
 

0.33  0.26  
 

0.31  0.23  

26 1.60 -0.89 0 
 

0.10  0.36  
 

0.10  0.38  

27 2.13 0.26 0 
 

0.23  0.15  
 

0.00  0.02  

32 1.36 1.03 0 
 

0.47  0.14  
 

0.44  0.15  

33 1.27 0.62 0 
 

0.38  0.15  
 

0.46  0.02  

38 0.90 -0.32 0 
 

0.24  0.41  
 

0.09  0.00  

39 1.03 -1.26 0   0.11  0.49    0.05  0.43  

Mean 1.35 0.00 0   0.28 0.28   0.24 0.19 
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Table 4s 

Item Parameter Estimates for Nine Easy Items for Sample 2  

 

Item 
IRT   5 content skills   15 Skills 

a b c   s 𝑔   s 𝑔 

1 0.74 -0.96 0.39 
 

0.06  0.66    0.05  0.64  

2 0.88 -1.00 0.25 
 

0.05  0.64  
 

0.01  0.53  

6 0.79 -1.48 0 
 

0.14  0.64  
 

0.15  0.53  

7 0.96 -0.42 0.10 
 

0.15  0.39  
 

0.04  0.29  

28 0.43 -0.41 0.07 
 

0.28  0.48  
 

0.25  0.47  

38 0.90 -0.32 0 
 

0.24  0.41  
 

0.09  0.00  

39 1.03 -1.26 0 
 

0.11  0.49  
 

0.05  0.43  

40 0.83 -0.51 0.17 
 

0.10  0.43  
 

0.06  0.44  

42 1.10 -0.47 0.17   0.05  0.44    0.04  0.45  

Mean 0.85 -0.76 0.13   0.13 0.51   0.08 0.42 

 

 

 

Table 5s 

Item Parameter Estimates for Nine Difficult Items for Sample 2 

 

Item 
IRT 

 

5 content skills 

 

15 skills 

a b c 

 

s 𝑔 

 

s 𝑔 

9 1.05 1.05 0.25   0.41 0.27   0.38  0.27  

10 0.81 1.01 0.24 
 

0.43 0.30 
 

0.38  0.28  

14 1.91 1.28 0 
 

0.43 0.06 
 

0.42  0.04  

15 1.32 0.90 0.25 
 

0.38 0.25 
 

0.40  0.24  

17 0.69 0.93 0.22 
 

0.41 0.28 
 

0.40  0.26  

19 1.46 0.78 0 
 

0.41 0.16 
 

0.41  0.12  

32 1.36 1.03 0 
 

0.47 0.14 
 

0.44  0.15  

36 1.07 0.93 0.28 
 

0.34 0.33 
 

0.36  0.30  

41 1.35 0.77 0.18   0.42 0.16   0.31  0.21  

Mean 1.22 0.97 0.16   0.41 0.22   0.39 0.21 
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Figure 1s. Bubble plot of raw scores versus number of skills mastered for 5 content skills for 

Sample 2.  

 

 

 

 

 

Figure 2s. Bubble plot of raw scores versus number of skills mastered for 15 skills for 

Sample 2. 
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Figure 3s. Raw-score distributions for masters and non-masters of each of the 5 content skills 

for Sample 2.  

 

 

 

 

Figure 4s. Raw-score distributions for masters and non-masters of each of the 15 skills for 

Sample 2. 

 

 

 

 


