
This process includes thorough analyses of potential biases such 
as those related to gender and ethnicity.

Detecting Bias
A test is biased if it is less valid in measuring a test construct in 
one group than it is in another (Shealy & Stout, 1993). A biased 
NCLEX would be a test that measures nursing knowledge in 
one group of examinees and some unrelated construct, such as 
reading comprehension, in another. One way to assess potential 
testing bias is to investigate bias at the item level, using dif-
ferential item functioning (DIF) analyses. 

DIF exists when item performance of two or more groups 
of examinees differs after their ability levels are held constant. 
If a test item functions differentially between two groups of 
examinees, performance on the item may depend in part on the 
examinees’ group classification. DIF analyses compare item per-
formance of two groups of examinees, adjusting for examinees’ 
ability. In the language of DIF analyses, focal group is the group 
of interest, generally the minority group, and reference group is the 
group with whom the focal group is compared (Angoff, 1993). 

Several statistical methods are available for DIF detection. 
One of the most widely used is the Mantel-Haenszel procedure 
(Mantel & Haenszel, 1959). With this procedure, examinees from 

the focal and reference groups are matched on abilities. The odds 
ratio of the focal group answering a particular item correctly 
is then compared with that of the reference group answering 
the same item correctly. The procedure essentially estimates a 
common odds ratio across matched categories of examinees to 
ascertain if DIF exists. This procedure was used for DIF analy-
ses on the NCLEX until 2007 (Wendt & Worcester, 2000). In 
October 2007, the Rasch Separate Calibration t-test (Wright & 
Stone, 1979) was used to increase sensitivity to small sample sizes 
and to stay congruent with the item calibration method used on 
the NCLEX. This method compares the difference between the 
calibrations—that is, the difficulties—of an item for the focal 
and reference groups. Multiple empirical research studies have 
shown that the Rasch Separate Calibration t-test is conceptually 
comparable to the Mantel-Haenszel procedure (Schulz, Perlman, 
Rice, & Wright, 1996). 

Differential Item Functioning Analyses
Data from all U.S.-educated candidates are included in the rou-
tine NCLEX DIF analyses. Candidates educated outside of the 
United States are excluded because potential differences in nurs-
ing education curricula across different countries may confound 
results of the analyses, making them impossible to interpret. 
Among all domestically educated nursing candidates, gender 
and ethnicity are the focuses of NCLEX DIF analyses. Because 
females and Whites make up the majority of the candidate popu-
lation, they are used as reference groups. For DIF analyses on 
genders, the performance of males is compared to the perfor-
mance of females. For DIF analyses on ethnicity, focal groups 
include African American, Hispanic, Asian Other, Asian Indian, 
Native American, and Pacific Islander. Item performance for 
each is independently compared to that of the reference White 
candidates to determine the existence and magnitude of DIF. 
Table 1 shows the gender and ethnicity distributions of the 
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248,224 U.S.-educated candidates who took the NCLEX-RN 
and NCLEX-PN in 2010. 

 The NCSBN conducts DIF analyses semiannually, cov-
ering all the operational (scored) and pretest (unscored) items 
administered in the past 6 months. The DIF analysis samples 
consist of all U.S.-educated candidates who took the NCLEX-RN 
or NCLEX-PN in the period being analyzed. All items analyzed 
must meet minimum sample size requirements to ensure statisti-
cally stable and practically meaningful results. Based on internal 
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candidates because drinking warm tea before bedtime may be 


