
 

  

146 

 
  

  
 

            

 1 23*   

1-  2- 3-        
 

 *:          57      . :02188955846   : 021889550160  
 :mjalili@tums.ac.ir  

 :17/1/94   : 31/3/94  

 
:         .    

  .   

     .   

:      

    .   

 :          

 .                     

   .    

       

   .   

 :     .

     

.   
  

  :     

  
            
        
      

 )1(.     
  .

     
    

                                                   
1 Bias 

  
  

 .     
   

       
 .   

     
   )2 .(    

  
    

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               1 / 7

http://hakim.tums.ac.ir/article-1-1514-fa.html


 

 9469  

   147 

 .          
     .   

       
          

           
        

        )3.(    
 OSCE 

    .   
    
      

   .
   .

OSCE     
   .  

     
    

       
     )4 .(   

    
   3      

      .

4 )5 (  
 .  

    
     5 

  )1 2.( 
   

    .   
OSCE    

     
     .  

                                                   
2 Objective Structured clinical examination (OSCE) 
3 Measurement Theories 
4 Classical Test Theory (CTT) 
5 Generalizability Theory 

 :   
 )X ( 

 )T (  )E (  
 . 

          
 )1 5(.       
: X= T+ E 
     

 .
      

      .
 :   

  
         

       .
             
         .  

         
         

          
     

)1( .    
    )   

     (   
     :  

  
          

           
            

       .  
             

      

                                                   
6 Observed score 
7 True score 
8 Measurement error 
9 Standard Error of Measurement (SEM) 
10 Test-retest 
11 Parallel tests 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               2 / 7

http://hakim.tums.ac.ir/article-1-1514-fa.html


 

 

     ... 148 

  .     
     

     - 
         

   )4(.       
 

  
  .    

    
          

   .
     

     
       .   
     

   
  )1.(  
  :   

     
 )1 6.(    

-      
   )7 .(  

 
  

  
  

  .   
       

 )1 8 .(  
       

    
SPSS        

      
   

                                                   
12 Internal consistency 
13 Split-halves 
14 Kuder-Richardson 
15 Cronbach  
16 Brennan 
17 G theory 
18 ANOVA 

  GENOVAEduG G string   
)7 9 .(   

     
  :  

 : 
   

    .     
OSCE      

 ...  
  .

           
OSCE  

 
     .

      
 )7 8 .(   

  
      

 .     
           

  )4(.   
 :      

  »«  
 »« 
 »«     .  

  »
 «         

   
 )8 .(     

OSCE50 
10   .  

 

                                                   
19 Facet 
20 Object of Measurement 
21 Facet of differentiation 
22 Facet of generalization 
23 Universe Score 
24 Universe 
25 Population 
26 Conceptual 
27 Universe of admissible observations 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               3 / 7

http://hakim.tums.ac.ir/article-1-1514-fa.html


 

 9469  

   149 

 .   
        

   10       
50  .

»«    
  .
     .

 .
     

 . 
   .   

 .

)(»« 
     

»«  )8 .(  
  :  

  .
        

   .     
        

 . 
  .

»« ANOVA   
  .      

   .
       

     
    .

 
      

 )7 8 .(    
      

)   
                                                   
28 Universe of generalization 
29 Fixed effects 
30 Random effects 
31 G coefficient 
32 Variance component 
33 Absolute 
34 Relative 

 (      
    

)    
  (      

  . 
   : 

    
 . 

  
 . 

10   .
 1 10   )1.(   

1- OSCE 

  

        
1  6  7  8  
2  4  5  6  
3  2  2  2  
4  3  4  5  
5  5  4  6  
6  8  9  10  
7  5  7  9  
8  6  7  8  
9  4  6  8  
10  7  9  8  

      
  . ANOVA 

   
35 ) (36 ) (

    2    .  
      

     
 .       

  :   

  

  
 

17%     
 . 

                                                   
35 Between-Subjects 
36 Within-Subjects 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               4 / 7

http://hakim.tums.ac.ir/article-1-1514-fa.html


 

 

     ... 150 

    .  
  70% 

 .  
  :   

OSCE     3   2    
 .   

  .
    .  
 .   

setting 
 .     3    .
           

)t  (  
 :  

  

  
  

  .
 .   

  
   

 .
  .  

 
 .

   
  .

       

      .
 4   .  

  ) (      
 :  

  

  
   :   

    
    »   «37 

 .       
 

»  «38    )8 .(   
        

) 
 (   

  . 
  :  

        
     

  
 .   
         .

   
)  (     

  
)10 11 .(       

  )12.(   

 2-   ANOVA         

         
  114  9  67/12  037/4  73  
  20 2 10 944/0  17  

 ) × (  10 18 56/0 556/0  10  

 3-     OSCE )(  

            
)10 (  3915  9  435  60  40  
)2 (  815  1  815  20  13  
)3 (  960  2  480  15  10  

 ×  585  9  65  15  10  
 ×  540  18  30  5  3  
 ×  340  2  170  15  10  

) × × (  360  18  20  20  13  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               5 / 7

http://hakim.tums.ac.ir/article-1-1514-fa.html


 

 9469  

   151 

 4-     OSCE   )(  

            
)10 (  3915  9  435  60  52  
)3 (  960  2  480  15  13  
 :  1155  3  815  20  17  

 ×  540  18  30  5  4  
) × : (  945  27  170  15  13  

  

    
        

    
          

     
   .   

      

  
  

         
        

   
 .   

  
37 Generalizability study (G study) 
38 Decision study (D study) 

  
  

References 
 

1- Brennan R. Generalizability theory. New York: Springer 
Verlag; 2001 

2- Raykov T, Marcoulides GA. Introduction to Psychometric 
Theory. 1st ed. New York: Routledge; 2010 

3- Khan KZ, Ramachandran S, Gaunt K, Pushkar P. The 
Objective Structured Clinical Examination (OSCE): AMEE 
Guide No. 81. Part I: an historical and theoretical 
perspective. Medical Teacher 2013;35(9):e1437-46.  

4- Tavakol M, Dennick R. Post-examination interpretation of 
objective test data: monitoring and improving the quality of 
high-stakes examinations: AMEE Guide No. 66. Medical 
Teacher 2012;34(3):e161-75.  

5- Courville TG. An empirical comparison of item response 
theory and classical test theory item/person statistics. Texas, 
US: Texas A&M University; 2004. 

6- Cronbach L, Gleser GC, Harinder N, Nageswari R. The 
dependability of behavioral measurement: Theory of 
generalizability for scores and profiles. New York: Wiley; 
1972.  

7- Bloch R, Norman G. Generalizability theory for the 
perplexed: a practical introduction and guide: AMEE Guide 
No. 68. Medical Teacher 2012;34(11):960-92.  

8- Streiner DL,  Norman GR. Health Measurement Scales: A 
practical guide to their development and use. 4th ed. Oxford 
University Press: USA; 2008 

9- Cardinet J, Johnson S, Pini G. Applying Generalizability 
Theory using EduG (Quantitative Methodology Series). 1st 
ed. Routledge; 2011 

10- Lawson DM. Applying generalizability theory to high-
stakes objective structured clinical examinations in a 
naturalistic environment. J Manipulative Physiological 
Therapy 2006;29(6):463-7. 

11- Clauser BE, Harik P, Margolis MJ, Mee J, Swygert K, 
Rebbecchi T. The generalizability of documentation scores 
from the USMLE Step 2 Clinical Skills examination. Acad 
Med 2008;83(10 Suppl):S41-4. 

12- Webb NM, Shavelson RL. Generalizability Theory: 
Overview. Encyclopedia of Statistics in Behavioral Science 
2005; 2:717-719. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               6 / 7

http://hakim.tums.ac.ir/article-1-1514-fa.html


 

 

     ... 152 

 
 
 

An Overview of the Generalizability Theory and  
its Implications in Medical Education  

 
Mortaz Hejri S1 (MD, MSc, PhD candidate), Janani L2 (PhD), Jalili M3  (MD)  
 

1 Department of Medical Education, Tehran University of Medical Sciences, Tehran, Iran 
2 Department of Biostatistics, School of Public Health, Iran University of Medical Sciences, Tehran, Iran 

3 Department of Medical Education, Department of Emergency Medicine,  
Tehran University of Medical Sciences, Tehran, Iran 

 
Original Article 

Received: 6 Apr 2015, Accepted: 21 Jun 2015 
 
 
Abstract 
 

Introduction: All measurements, including medical students’ assessment, are potentially prone to error 
from various sources. Considering the importance of maintaining the quality of assessment methods in 
medical education, finding methods to estimate the error and to decrease it, is essential. Many developments 
have been achieved in measurement theories during recent years, which can be used in this way.  
Methods: In this study, following reviewing the classical test theory (CTT) and its limitations, we discuss 
the generalizability theory (GT) using some examples of the Objective Structured Clinical Examination.  
Results: According to the CTT, students’ scores in exams are not their true scores and are accompanied 
with some levels  of  error.  Determining reliability  of  tests  helps us to assess  how much the random error  has 
been affected the score. In the CTT, it is impossible to consider all error sources simultaneously. To cope 
with this limitation, the GT specifies share of various sources of error based on the ANOVA models. This 
theory estimates reliability of tests and offers some recommendations for improving their generalizability.  
Conclusion: In CTT, specification of effect of various sources of errors is not possible, whereas GT can 
be used to identify share of each error source. Hence, the test reliability coefficient can be estimated and also 
a more reliable test may be planned.  
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