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Abstract

The objective of this study was to investigate the extent to which the Spanish translation 
and socio-cultural context impacts examinee performance on a national certification 
examination for entry-level healthcare workers when compared to the performance of 
the English-speaking examinees. Thirty-three items across six forms in 2010 and 2011 
were identified by three differential item functioning (DIF) procedures: Mantel-Haenszel 
(MH) Procedure, Rasch separate calibration t-test, and Rasch separate calibration t-test 
with bootstrapping. The results from this study showed that the MH Procedure and 
Rasch separate calibration t-test have identified similar numbers of DIF items, while the 
bootstrapping method identified fewer DIF items.  Qualitative reviews of  the 33 DIF 
items indicated they were not biased and the differences were meaningful to the target 
construct. The implications of this study are that impact, DIF and bias are not necessarily 
the same and that the adaptation of an examination from one language to another requires 
careful checking of  all items before assuming the examinations are comparable.

Keywords: impact, differential item functioning, bias, Rasch separate calibration, 
bootstrapping
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1.	 How comparable are the Spanish-translated items to the 
English items?

2.	 To what extent do candidates of the same ability level 
have the same level of performance on Spanish items as 
compared to English?

Method

In order to ensure the fairness of an examination, it is 
important that the two language forms are comparable in 
terms of item difficulties and also in terms of the overall 
construct that is measured. Previous research provides 
some support for construct equivalence across English and 
Spanish versions of healthcare certification exams.  For 
example, in 2003 the comparability of scores on a national 
certification examination  for nurse aides was examined 
across English and Spanish languages and two different 
administration condition groups for both calibration and 
validation samples (Wang, Wang, & Hoadley, 2003). 
The results showed that factor structure validities of the 
examination were well supported across the different groups. 
This study focused instead on the comparability of items 
via DIF analysis. In DIF analysis, an item is considered 
to be functioning differentially if examinees of equal 
ability from different groups have unequal probabilities 
of responding correctly to that item (Hambleton, 
Swaminathan, & Rogers, 1991). 

Since different DIF methods can yield different results 
because of the different null hypotheses they test and 
different levels of power they have, it is recommended that 
more than one DIF method be used to find items that are 
consistently identified across the different methods (Ercikan, 
Arim, Law, Domene, Gagnon, & Lacroix, 2010). In this 
study, we used three DIF procedures to identify items 
that function differentially and investigate these items for 
potential bias.

Three DIF Procedures

Mantel-Haenszel (MH) procedure.  
The reason for using the MH procedure 
is that it is the most widely used and 
simplest DIF detection technique (Tay, 
Vermunt, & Wang, 2013). What’s 
more, this procedure is not based on 
any specific item response model, so 

Comparison of English and Spanish 
Translations of a National Certification 
Examination

This study was based on the data from a national 
certification examination for entry-level healthcare workers. 
The examination was developed in compliance with industry 

potential 6t, & Wang, 2013). What’s 



it is easy to compare the results with those from the second 
method, which is  based on Rasch model. The MH procedure 
compares the differences in performance between the reference 
(English-speaking) and focal (Spanish-speaking) groups after 
they have been matched on ability (having the same total score). 
It is a series of analyses of two-by-two contingency tables, one 
for each observed score point. We used DIFAS 5.0 (Penfield, 
2012) software to run the MH statistics.

Rasch separate calibration t-test. The Rasch separate 
calibration t-test compares the difference between difficulty 
estimates from two subgroups of interest for the same item. In 
order to assess DIF on English and Spanish forms, the Rasch 
separate calibration t-test was performed on six chosen forms 
from 2010 and 2011. Item difficulties from two groups were 
calibrated, and t-tests showed whether the difference was 

statistically significant. This method was 
chosen because it uses Rasch item difficulties, 
which were readily available for all forms of 
the examination. 

Rasch separate calibration t-test with 
bootstrapping. Usually, the focal group 
(typically the minority group) in the DIF 

analysis has a small sample size (Sinharay et al., 2009). It is 
well known that a small sample size would result in inaccurate 
IRT estimates (Swaminathan & Gifford, 1983). This issue can 
be alleviated by incorporating Bayesian priors in estimation 
(Swaminathan & Gifford, 2003); however, when the prior is 
not evident, using arbitrary priors could introduce biases in 
estimation instead.  In this case, the bootstrapping is more 
appropriate than the Bayesian approach (Diaconis & Efron, 
1983; Efron, 1979; Efron & Tibshirani, 1986).  Essentially, 
bootstrapping is used to conduct a serial resampling from the 
observed sample so as to construct a “sampling distribution”.  
The bootstrapping method is a non-parametric method, which 
makes no assumption about the distribution of the statistic of 
interest as in the Bayesian approach. 

In this study, the sample size of the Spanish group is small 
for each form. Item 
parameters calibrated 
from these samples may 
be too inaccurate to reveal 
authentic DIF effects. 
Therefore, for each test 
form, the Spanish group 
was bootstrapped 1,000 
times. In each cycle of 
bootstrapping, a new 
sample was drawn with 
replacement from the 
Spanish test takers. The 
resampled responses were 
appended to existing 
observed responses of the 
English group to form a 
new data set. The new 
data set was analyzed in 
Winsteps to detect the 
presence of DIF. If the 
t-value of the DIF effect 
was greater than 2.58 or 
less than -2.58, then the 
item was considered as 
showing DIF. Examining 
the presence of DIF 

TABLE 2.  Sample Size for Each Form

	 Form	 A	 D	 F	 M	 N	 O	 Total

	 Year	 2010	 2010	 2010	 2011	 2011	 2011

English Sample	 8,524	 11,525	 11,355	 8,667	 8,547	 8,706	 57,324

Spanish Sample	 67	 92	 64	 92	 120	 111	 546

TABLE 3.  The DIF Items in 2010 Forms

	 Form A	 Form D	 Form F

	 MH	 Rasch	 Rasch	 MH	 Rasch		  Rasch	 MH	 Rasch		  Rasch
			   (bootstraping)				   (bootstrapping)				    (bootstraping)

Item#	 5				    3	 3		  7	 7

	 24	 24	 24		  5	 5		  22	 22

	 30	 30	 30		  9		  26	 26	

	 35				    11			   27

		  37		  12	 12	 12		  33

		  49		  15	 15	 15		  37

		  55		  21	 21	 21	 40

	 59	 59		  25	 25		  42	 42	 42

				    29	 29	 29	 44	 44	 44

					     30		  51	 51	 51

				    31				    52	 52

				    34			   54

				    36

				    40	 40	 40

					     47

				    54	 54	 54

					     55

Total	 5	 6	 2	 10	 14	 8	 6	 10	 6
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test consists of 60 
operational and 10 
pretest items per form. 
Pretest items are not 
scored, meaning that 
they do not contribute 
to the examinee’s 
final score and do not 
impact the pass or fail 
decision. Pretest items 
were not included in 
the DIF analysis.  Each 
pair of forms that were 
compared and analyzed 
contained exactly the 
same operational items; 
the only difference 
was the language of 
the form. According 
to the current test 
industry standard, the 
examination forms are 
first constructed in 
English. As a next step, 
some of those English 
forms are then sent to a 
translation agency to be 
translated into Spanish. 
Those Spanish forms are 
later administered to the 
Spanish examinees. The 
sample consisted of data 
on 546 examinations 
given in Spanish and 
57,324 in English. The 
sample size for each 
form is listed in Table 2.

across 1,000 bootstrapping replications, the “probability of 
DIF” was obtained. For example, if an item showed DIF in 
800 bootstrapping replications out of 1,000, it would suggest 
that the presence of DIF was highly likely for that item. On the 
other hand, if an item showed DIF in only 200 bootstrapping 
replications, the DIF might be due to sampling error. This 
study used 700 as the arbitrary criterion to indicate the 
presence of DIF.

Sample
Six examination forms from 2010 and 2011, each offered 
in both English and Spanish, were analyzed for DIF. The 

TABLE 4.  The DIF Items in 2011 Forms

	 Form M	 Form N	 Form O

	 MH	 Rasch	 Rasch	 MH	 Rasch		  Rasch	 MH	 Rasch		  Rasch
			   (bootstraping)				   (bootstrapping)				    (bootstraping)

Item#	 1	 1	 1	 3	 3	 3	 15	 15	 15

	 3	 3	 3	 4	 4	 4		  19

	 4	 4	 4		  7	 7	 22	 22

	 5	 5	 5	 8			   23

	 13	 13	 13		  14	 14		  26	 26

	 14			   17			   27	

	 16	 16	 16	 21			   28

	 19				    23		  42

	 20				    25	 25	 44

	 22	 22	 22		  31	 31		  47	 47

	 23	 23		  32	 32	 32	 53	 53	 53

	 26			   33			   60	 60

		  28		  35

	 29			   36	 36	 36

	 36	 36	 36	 38	 38

	 37	 37	 37	 40

	 40			   41

	 42			   43	 43	 43

	 44	 44	 44	 47	 47	 47

	 49				    48	 48

	 51	 51	 51		  50	 50

		  54			   52	 52

	 55	 55	 55	 53	 53

	 57			   54

	4848	 57	 57	
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not biased if the differences in performance are related to 
the target construct being measured. For example, an item 
on obstetrics may show DIF for male and female nurse aid 
candidates, but if the difference in performance is due to a 
real difference in the target construct (for example, if females 
have stronger knowledge in this content area), this item is 
not biased and should be kept as is. To determine whether 
a group difference is meaningful, a qualitative review of DIF 
items is needed. In this study, the content of the DIF items 




