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Consideration tips in selecting test items with discrimination power* 
Bantita  Insombat, Ph.D.  

 

Abstract 
 Item discrimination power is the information indicating how well a test item can discriminate 

between the sample according to the set characteristics. Ability to discriminate correctly shows that the 

test item is valid in measuring the characteristics as specified or has item validity. Generally test item 

makers would set the criteria in selecting test item with the discrimination power of .20 up with an 

understanding that it is accepted in general. However, having another look it can be found that the 

significant discrimination power is correlated to the number of samples and item difficulty. That is, the 

bigger the number of samples, the smaller the discrimination power, and vice versa. Also, the significant 

discrimination power will get higher if the test item difficulty value is nearer to .50. Therefore, test item 

makers ought to be careful in considering which item is suitable as far as discrimination power is 

concerned so as to be able to discriminate between the samples according to the required characteristics 

correctly. 
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  (item analysis) 

  3 

   (information about distractors)  

 (information about item difficulty)  

 (information about item discrimination)  

  

 (trait)   

      

   

 

 

  

  (item validity)  

 (reliability)  

  (classical theory) 

 20    (pearson correlation coefficient : XYr ) 

 (biserial correlation coefficient : bisr )  

 (point-biserial correlation coefficient : pbisr )   (phi coefficient : 

)  (tetrachoric correlation coefficient : tetr )  

 (rank biserial correlation coefficient : rbr )   

(Fanagan’s coefficient)  (Davis’s coefficient)  

 r  

 

  

 (simple discrimination index)  

 D   U-L (Upper-Lower Index: U-L Index)   Johnson A. 

Pemberton (1951: 499-504)  “Note on a suggested Index of Item 

Validity : The U-L Index”  Journal of Educational Psychology  Engelhart (1969: 72-74) 

 9   D 

 Engelhart  D 
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  1972 Robert L. Brennan 

 U-L Index  Pemberton  B (discrimination 

index B)   

(criterion reference test) 

 

 

      r 

 (correlation coefficient) 

 “ ” (discrimination power)  D  D 

 (proportion of correct in upper-

lower group)  B   “ ”  

(index of discrimination or discrimination index)  

 -1  +1  +1 

   0   

 r  D   .20  

  

 r  D   

 

 

 1.  (good item) 

  Ebel (1965: 364; 1979: 267)  

   

  .40    

  .30  -  .39   

  .20  -  .29   

   .19   

 Ebel (1979: 273)  .30   

Engelhart (1969: 73) 

 +.30  

 

  Aiken (1994: 66) , Wiersma and Jure (1990: 147), Kubiszyn 

and Borich (2000: 139) Chase (1974: 127)   Thorndike and Others (1991: 251) 
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 .50  

 .20  .20   Henressen (1971: 

134 citing Alen and Yen.1979: 121) 

 .40  (the test is more 

homogeneous)   .30  

 (the test is more heterogeneous)    

 2.   (testing of 

significant)   

  

     

  (t-test) 

   (r) 

  1 

 1    (Furguson.1987: 523) 

 

df   

  

df   

 

.05 .01 .05 .01 

15 .482 .606 50 .273 .354 

20 .423 .537 60 .250 .325 

25 .381 .487 70 .232 .303 

30 .349 .449 80 .217 .283 

40 .304 .393 90 .205 .267 

45 .288 .372 100 .195 .245 

   r   .05   100   r 

 .195  90  r  .205 

 40   r  .304    

  r   

 

    

100   r  .20    

  60    r 

 .25  .30   
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   30 

  r   .349 

 (r)  .35  

 3.            

(phi coefficient : r )  dichotomous   -  

-    2 X 2 

 r   (chi-square test)  (Anastasi.1990: 218)   

  
N

r 96.1
05. ,   N =  

   50    50  

 .05   196.0
10
96.1

100
96.1

05.r  

    r   0.196      r

 .05  2 

 2    .05  

 (  . .: 180-181)   

N 'r  N 'r   

20   .44 55 .26 

25 .39 60 .25 

30 .36 70 .23 

35 .33 80 .22 

40 .31 90 .21 

45 .29 100 .20 

50 .28   

  2   100  r  

 .20   40  r  .31 

 30  r  .36   r

  r  r  1   

  

 

  30  

 r  r  .36   
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 4.   

  D  Aiken (1979: 821-824)   D 

  (p value)  

.20 - .80  D  .20   

   D 

..”  Aiken   D  10  25  

.05  .10  .10  .90   D 

 .05   

 

 3   D  (Aiken.1979: 821) 

Upper 

group 

(n1) 

Item Difficulty Index (p) ( 05. ) 

.10 .20 .25 .30 .40 .50 .60 .70 .75 .80 .85 .90 

10 - .35 .38 .40 .43 .44 .43 .40 .38 .35 - - 

12 - .32 .35 .37 .39 .40 .39 .37 .35 .32 .29 - 

14 - .30 .32 .34 .36 .37 .36 .34 .32 .30 .26 - 

15 - .29 .31 .33 .35 .36 .35 .34 .33 .31 .29 - 

16 - .28 .30 .32 .34 .35 .34 .32 .30 .28 .25 - 

18 .20 .26 .28 .30 .32 .33 .32 .30 .28 .26 .23 .20 

20 .19 .25 .27 .28 .30 .31 .30 .28 .27 .25 .22 .19 

22 .18 .24 .26 .27 .29 .30 .29 .27 .26 .24 .21 .18 

24 .17 .23 .24 .26 .28 .28 .28 .26 .24 .23 .20 .17 

25 .17 .22 .24 .25 .27 .28 .27 .25 .24 .22 .20 .17 

Dmax .20 .40 .50 .60 .80 1.0 .80 .60 .50 .40 .30 .20 

  3   2   1)  D 

   D  .50 

 D  .50   2) 

 D    

 D    .50  

 30  -  15   D  .36  

 50 -   25  D  .28      
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 30  50  

 .36  .28  

   

 .50  .50     

Murphy and Davidshofer (1994: 162)  “… a  p value near .50 does not guarantee that an item 

will be a good discriminator” 

 5.  (criterion reference test)  Brennan (1972 : 

unpaged;      . 2527 : 286-287) 

 U-L Index   B  

(discrimination index B)  Brennan 

   

  (cut of score) 

  

  Brennan  B (testing the significance of  B) 

 B   n1 , n2  10  30 

 .01  .05  B     

 B  .250  n1, n2  28  30 

   

Brennan   B  

  B 

 .20   

  B   4 
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 4   B (    .2527: 287-289) 

n1 n2 .05 .01 n1 n2 .05 .01 n1 n2 .05 .01 

10 10 .500 .700 17 17 .412 .471 24 24 .333 .417 

10 30 .400 .500 17 30 .300 .396 24 30 .275 .358 

11 11 .545 .636 18 18 .389 .500 25 25 .320 .400 

11 30 .355 .455 18 30 .300 .389 25 30 .273 .353 

12 12 .500 .583 19 19 .368 .474 26 26 .308 .385 

12 30 .350 .450 19 30 .288 .371 26 30 .262 .346 

13 13 .462 .538 20 20 .350 .450 27 27 .296 .370 

13 30 .328 .426 20 30 .300 .383 27 30 .267 .341 

14 14 .429 .571 21 21 .333 .429 28 28 .286 .393 

14 30 .319 .419 21 30 .286 .367 28 30 .250 .345 

15 15 .400 .533 22 22 .318 .409 29 29 .276 .379 

15 30 .333 .433 22 30 .276 .364 29 30 .255 .325 

16 16 .438 .500 23 23 .348 .435 30 30 .300 .367 

16 30 .300 .392 23 30 .275 .355     

 6.   27% 

 Chung Teh Fan 

 27%  27%  

   Chung Teh Fan 

 100  370   

 50%   

 Chung Teh Fan 

     

 Nunnally (1964: 194)  

 “The forty rule”   40  

  r   40 

  r  = .304, r =.36 , D=.29-.36 (  p=.20-.80) Aiken (1994: 66) 

 (acceptable)  .30  

 .30  
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 Ebel (1979: 263)   

   

 

  

 

  

   100  .195 

 .20    40 

 .304  .30  

 30   .349  

 .35       

           

 .50 

 

 

 

   

 

   

 

 Chung Teh Fan  
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