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Exam A Min Max Mean Std. Dev 

Item Difficulty -6.43 6.14 0.00 1.38 
PtMe Correlation -0.16 0.45 0.19 0.09 
Infit Mean Square 0.89 1.16 0.99 0.04 
Outfit Mean Square 0.52 1.58 0.97 0.10 
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Exam B Min Max Mean Std. Dev 

Item Difficulty -6.46 4.81 -0.04 1.64 
PtMe Correlation -0.24 0.52 0.17 0.10 
Infit Mean Square 0.87 1.19 1.00 0.04 
Outfit Mean Square 0.25 2.45 0.99 0.12 

Methodology 
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PtMe 

Correlation 
Percent 
Flagged 

Number 
Flagged 

Low Filtration >=0 1.7% 33 
Med Filtration >=.05 4.2% 84 
High Filtration >=.1 12.3% 243 

    
  Sumfit     
Low Filtration <=2.24  34 
Med Filtration <=2.17  80 
High Filtration <=2.11   250 

    
Balanced Infit Outfit   
Low Filtration <1.18 <1.18 32 
Med Filtration <1.12 <1.12 87 
High Filtration <1.07 <1.07 258 

    
Heavy Infit Light Outfit Infit Outfit   
Low Filtration <1.10 <1.23 36 
Med Filtration <1.08 <1.15 86 
High Filtration <1.05 <1.10 245 

    
Light Infit Heavy Outfit Infit Outfit   
Low Filtration <1.19 <1.17 36 
Med Filtration <1.13 <1.11 105 
High Filtration <1.08 <1.06 331 
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PtMe 

Correlation 
Percent 
Flagged 

Number 
Flagged 

Low Filtration >=0 3.4% 55 
Med Filtration >=.05 10.7% 175 
High Filtration >=.1 23.9% 390 

    
  Sumfit     
Low Filtration 2.24  58 
Med Filtration 2.14  185 
High Filtration 2.07   395 

    
Balanced Infit Outfit   
Low Filtration <1.18 <1.18 56 
Med Filtration <1.10 <1.10 187 
High Filtration <1.05 <1.05 416 

    
Heavy Infit Light 
Outfit Infit Outfit   
Low Filtration <1.10 <1.23 52 
Med Filtration <1.07 <1.15 184 
High Filtration <1.03 <1.10 387 

    
Light Infit Heavy 
Outfit Infit Outfit   
Low Filtration <1.19 <1.17 70 
Med Filtration <1.11 <1.09 224 
High Filtration <1.06 <1.04 464 

Analysis 
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  Infit or Outfit Balanced 
Low Flagged Surviving 
Flagged 66% 36% 

Surviving 34%   
    
Med Flagged Surviving 
Flagged 72% 25% 

Surviving 28%   
    
High Flagged Surviving 
Flagged 75% 20% 

Point-to-
Measure 

Correlation 
Coefficient 

Surviving 25%   

������8�� !���3�0�������������0��������	�
��������;��������.�����������0������

  Sum of Infit and Outfit 
Low Flagged Surviving 
Flagged 82% 15% 

Surviving 18%   
    
Med Flagged Surviving 
Flagged 82% 15% 

Surviving 18%   
    
High Flagged Surviving 
Flagged 83% 28% 

Point-to-
Measure 

Correlation 
Coefficient 

Surviving 17%   

������B�� !���3�0�������������0��������	�
��������;��������.�����������/���	����������
-�����2������

  Heavy Infit or Light Outift 
Low Flagged Surviving 
Flagged 69% 24% 

Surviving 31%   
    
Med Flagged Surviving 
Flagged 84% 14% 

Surviving 16%   
    
High Flagged Surviving 
Flagged 70% 30% 

Point-to-
Measure 

Correlation 
Coefficient 

Surviving 30%   

������5�� !���3�0�������������0��������	�
��������0�������������������2������7����
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  Infit or Outfit Balanced 
Low Flagged Surviving 
Flagged 81% 24% 

Surviving 19%   
    
Med Flagged Surviving 
Flagged 80% 20% 

Surviving 20%   
    
High Flagged Surviving 
Flagged 82% 1% 

Sum of 
Infit and 

Outfit 
Mean 

Square 

Surviving 18%   

������4�� !���3�0�������������0��������	�
��������0����������/���	����������-�����2������

  Heavy Infit or Light Outift 
Low Flagged Surviving 
Flagged 75% 21% 

Surviving 25%   
    

Med Flagged Surviving 
Flagged 91% 10% 

Surviving 9%   
    

High Flagged Surviving 
Flagged 94% 4% 

Sum of Infit 
and Outfit 

Mean Square  

Surviving 6%   

�������#%�� !���3�0�������������0��������	�
�����������������2������7����
�������/���	�
���������-�����2������

  Heavy Infit or Light Outift 
Low Flagged Surviving 
Flagged 56% 38% 

Surviving 44%   
    
Med Flagged Surviving 
Flagged 73% 28% 

Surviving 27%   
    
High Flagged Surviving 
Flagged 81% 23% 

Infit or 
Outfit 

Balanced 

Surviving 19%   
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  Infit or Outfit Balanced 
Low Flagged Surviving 
Flagged 66% 33% 

Surviving 34%   
    
Med Flagged Surviving 
Flagged 71% 25% 

Surviving 29%   
    
High Flagged Surviving 
Flagged 67% 28% 

Point-to-
Measure 

Correlation 
Coefficient 

Surviving 33%   

������#��� !���7�0�������������0��������	�
��������;��������.�����������0������

  Sum of Infit and Outfit 
Low Flagged Surviving 
Flagged 82% 16% 

Surviving 18%   
    
Med Flagged Surviving 
Flagged 68% 28% 

Surviving 32%   
    
High Flagged Surviving 
Flagged 68% 31% 

Point-to-
Measure 

Correlation 
Coefficient 

Surviving 32%   

������#6�� !���7�0�������������0��������	�
��������;��������.�����������/���	����������
-�����2������

  Heavy Infit or Light Outift 
Low Flagged Surviving 
Flagged 71% 33% 

Surviving 29%   
    
Med Flagged Surviving 
Flagged 68% 29% 

Surviving 32%   
    
High Flagged Surviving 
Flagged 64% 36% 

Point-to-
Measure 

Correlation 
Coefficient 

Surviving 36%   

������#&�� !���7�0�������������0��������	�
��������0�������������������2������7����
���

  Infit or Outfit Balanced 
Low Flagged Surviving 
Flagged 73% 27% 

Surviving 27%   
    
Med Flagged Surviving 
Flagged 84% 15% 

Surviving 16%   
    
High Flagged Surviving 
Flagged 93% 2% 

Sum of Infit 
and Outfit 

Mean 
Square 

Surviving 7%   

������#$�� !���7�0�������������0��������	�
��������0����������/���	����������-�����2������

  Heavy Infit or Light Outift 
Low Flagged Surviving 
Flagged 83% 23% 

Surviving 17%   
    
Med Flagged Surviving 
Flagged 91% 10% 

Surviving 9%   
    
High Flagged Surviving 
Flagged 92% 10% 

Sum of Infit 
and Outfit 

Mean 
Square 

Surviving 8%   

������#8�� !���7�0�������������0��������	�
�����������������2������7����
�������/���	�
���������-�����2������

  Heavy Infit or Light Outift 
Low Flagged Surviving 
Flagged 63% 41% 

Surviving 37%   
    
Med Flagged Surviving 
Flagged 76% 25% 

Surviving 24%   
    
High Flagged Surviving 
Flagged 90% 16% 

Infit 
Balanced 

Surviving 10%   
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Conclusion 
This was a short and simple study that used item survival rates as the benchmark by which to carry over 
traditional classical test theory item quality statistics to the item response theory world.   

Item survival rates are commonly used and discussed by item developers and psychometricians.  In the 
real world of large-scale licensure and certification assessment, item survival rates are fairly stable from 
one item development effort to the next.  For programs interested in transitioning from classical test 
theory item quality criteria to item response theory criteria, the most important question asked by program 
stakeholders is “How will this transition effect the item survival rate?”  By starting with this question, we 
were able to adjust the flagging criteria values until we were certain that item survival rates would not 
change.   

Of the four different IRT methods tested, the sum of infit and outfit means square yielded the most similar 
outcomes to the point-to-measure correlation coefficient.  Programs interested in mimicking classical test 
theory may wish to use this method.  Programs adopting this method will still benefit from calculating outfit 
and infit since these stats individually can be used to troubleshoot and revise weak items to bolster their 
viability. 

Since each method has statistical merits and weaknesses, future research should aim to probe the 
perceived quality of each method by investigating the questionable items.  That is, subject matter experts 
should review the set of item flagged by one method and not by the other and determine which pile of 
questionable items is more desirable. 

In conclusion, licensure and certification programs that are still clinging to classical test theory based 
statistics such as the point-biserial correlation coefficient, should use item survival rates and the method 
outlined in this study, when modifying their item quality selection criteria.  By doing so, programs will be 
able to choose a method of filtration that best suits their program while also ensuring item pool stability.  


