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Abstract

The present mixed-method study aimed at investigating the presence of Differential Item Functioning
(DIF) and Differential Skill Functioning (DSF) in a high-stakes language proficiency test in Iran, the
English Proficiency Test (EPT) with different academic backgrounds (i.e., Humanities vs. Sciences &
Engineering) using Item Response Theory (IRT) and Mantel-Haenszel (MH) approaches. It also
aimed at detecting if there is any correlation between IRT and MH methods and also detecting which
DIF items are biased. The English subtest consisted of a total of 100 items. The participants (N = 642)
were selected by convenience sampling from universities in Tehran. The results displayed DIF
between Sciences and Humanities students, but they did not show DSF in favor of a particular
academic discipline group. Hence, on the basis of the findings, it was concluded that the EPT scores
are not free of construct-irrelevant variance but because 14 DIF detected items out of 100 items were
too small, the overall fairness of the test was confirmed. In addition, it was found that some of DIF
detected items were bias and some of them functioned differently, simply because the two groups

differed in their abilities. The positive correlation between IRT and MH methods was also proved.
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1. Introduction

Reliability and validity are crucial goals in test formulation and design. The degree to which a
test measures what it is supposed to assess is referred to as test validity. Validity is a crucial
concept because without it, any measurement, inference, or conclusion based on it is useless.
It is a truism, according to Geranpayeh and Kunnan (2007), that tests must be fair to test
takers in order for test-score interpretations made by test users (e.g., admission officers and
employers) to be valid. Quality management in test design, administration, and scoring,
adequate coverage of relevant content, sufficient construct validation work, equal learning
opportunities and access to testing, and items measuring only the skill or ability under
investigation without being unduly influenced by construct-irrelevant variance introduced

through test-taker bac, are all examples of test fairness (Saville, 2005; Shohamy, 2000).

When standardized English-language examinations are given to people all over the
world, the test-taking population may differ based on personal and educational criteria
including age, gender, first language, and academic discipline. Test developers must
constantly check their tests to ensure that all test takers are receiving a fair test (Geranpayeh
& Kunnan, 2007). Items must be appropriate for readers from a variety of racial, ethnic,
cultural, and linguistic backgrounds in order for the exam to be valid (Abedi et al., 2005). So,
test validation through various ways is a vital step for fair assessment of examinees as well as
proper interpretation of a test, especially when considering the personal and social

repercussions of a test.

The process of validating a test begins at the development stage and continues after it
has been used. The validation process, according to Zumbo (1999), is never complete. As

Bachman (2004) writes:

Language examinations have become ingrained in both our educational system
and our culture. Language test results are used to make assumptions about
people's language abilities and to inform decisions we make about them.
Language exams, for example, are used to identify second and foreign
language learners in schools, to choose students for university entry, to place

them in language programs, to screen possible immigrants and to select
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employees. As a result, language exams have the potential to assist us in

gathering relevant data that will benefit a wide range of people. However, in

order to actualize this promise, we must be able to demonstrate that the scores

we acquire from language exams are accurate, as well as the methods we

employ to evaluate and use those scores. (p. 3).

Differential Item Functioning (DIF) analysis, according to Li and Suen (2012), is one
technique to analyze the appropriateness and validity of tests. It was originally developed to
uncover possible item bias across subgroups. “A disparity in item performance between two
comparable groups of examinees” is what DIF stands for (Dorans & Holland, 1993). It exists
when the chance of successfully answering a question varies between groups (Koo et al.,
2013). De Ayala et al. (1999) and Klieme and Baumert (2001) have suggested that
multidimensionality may be the origin of DIF, and that DIF happens when one of the
unexpected additional dimensions reflected by a score is connected to race/ethnicity, gender,

or other demographic characteristics (Li & Suen, 2012).

According to Penfield (2001), the inclusion of DIF items may imply a systematic
invalidity of the items, putting one group at a disadvantage. If there is a score discrepancy
across groups as a result of unequal item performance, the validity of the scores may be
jeopardized (Holland & Wainer, 1993). According to Park and French (2013), the existence
of DIF items in an instrument indicates that the score measured by the instrument should be
understood and used with caution because it could have various meanings for different group
members. As a result, detecting, revising, or removing DIF items from highly selective tests

is critical (Yu et al., 2006).

In the context of DIF, many studies have been conducted to identify group differences
in performance and to see if test items are invariant across members of different subgroups
(e.g., Carlton & Harris, 1992; Chen & Henning, 1985; Elder, 1996; Lawrence & Curley,
1989; Maller, 2001; Pae, 2004; Ryan & Bachman, 1992; Scheuneman & Gerritz, 1990;
Shmitt & Dorans, 1990; Thissen et al., 1988, 1993). Ethnicity (e.g., Schmitt & Dorans, 1990),
academic backgrounds (e.g., Pae, 2004), linguistic backgrounds (e.g., Chen & Henning,
1985; Ryan & Bachman, 1992), and disability status (e.g., Maller, 1997) have all been used
to group people (e.g.Maller, 2001).
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DIF analysis has been proposed as a tool for explaining group strengths and
shortcomings; Differences in group strengths and weaknesses, on the other hand, rarely arise
solely at the item level (Li & Suen, 2012). Li and Suen also explained that even though the

item is the DIF's unit of analysis, it is not very useful for studying these differences.

Differential Skill Functioning (DSF) analysis, a variation of traditional DIF methods,
has been proposed as an alternative. DSF occurs when examinees from different groups have
different probabilities of successful performance in a specific sub-skill underlying the
measured construct, despite having the same overall ability (Li & Suen, 2012). According to
Li and Suen, although the logic and approach of DSF studies are similar to those of DIF
analyses, the aim, or the unit of analysis, is a skill expressed by a number of items rather than
a single item. Li and Suen (2012) extended the DIF approach to individual skill performance
as evaluated by the Preliminary SAT/National Merit Scholarship Qualifying Test
(PSAT/NMSQT) in order to compare aggregate groupings to the complete population

matched on overall scores (Li & Suen, 2012).

According to McNamara and Roever's (2006) analyses of test and item bias, DIF and
DSF are part of the overall work on test fairness. They help test users conduct a test that is
fair to all participants and is not biased towards a certain group. If a test is biased, the
inferences drawn from it are not based on genuine differences, and any measurement,
inferences, or decisions drawn from it are useless. The validity of inferences can be
jeopardized by a variety of variables common to language performance evaluations, such as
raters, task, rating scale, candidate characteristics, and interactions among these (see
McNamara, 1996 for a model and discussion); As a result, researchers and test users should
be aware of test bias analysis, how it might affect test results, and how to identify and

eliminate it.

Although it has been suggested in literature that language test performance may be
influenced by background knowledge (e.g., Clapham, 1996; Hale, 1988), most DIF and DSF
studies focus on comparisons between gender (e.g., Carlton & Harris, 1992), ethnicity (e.g.,
Schmitt & Dorans, 1990), or different language groups (e.g., Ryan & Bachman,
1992).According to Pae (2004), studies that looked at the impact of prior knowledge on test
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performance are extremely rare. In this regard, DIF and DSF investigations for test-takers
from different academic disciplines (e.g., Humanities vs. Sciences) would fill a gap in the
DIF and DSF literature by revealing whether test items and skills function differently for
examinees from different academic backgrounds but are matched to the primary construct

that the test is intended to measure.

English Proficiency Test (EPT) is a test that is used to examine and assess the
competency level of applicants who are interested in taking the Ph.D. exams. Given the
importance of validity, test administrators of universities must guarantee that the test is not
biased against a specific group. Since few studies have focused on academic background
which creates DSF and DIF on different tests (Pae, 2004), test administrators may wonder
whether students' academic backgrounds affect their performance or not. Thus, the purpose of
the present study is to identify items and skills that exhibit DIF and DSF on EPT for
examinees with different academic backgrounds (Humanities versus Sciences) using the Item
Response Theory (IRT) and Mantel-Haenszel (MH) (Mantel & Haenszel, 1959)
methodologies so that its administrators will be able to improve the validity of it for its
applicants. This study examines differential functioning at both the item and skill levels, and
if any disparities in item and skill performance are discovered between two groups, it

attempts to see whether they can be improved.
2. Research Questions
According to the purpose of this study, the researchers try to answer the following questions:

1. Do items of English Proficiency Test (EPT) show Differential Skill Functioning (DSF)
in favor of a particular academic discipline group using Mantel-Haenszel (MH) and Item
Response Theory (IRT) procedures?

2. Do items of English Proficiency Test (EPT) show Differential Iltem Functioning (DIF)
in favor of a particular academic discipline group using Mantel-Haenszel (MH) and Item
Response Theory (IRT) procedures?

3. Do Item Response Theory (IRT) and Mantel-Haenszel (MH) detect similar Differential
Item Functioning (DIF) and Differential Skill Functioning (DSF)?

4. What does the content analysis of DIF items reveal in terms of linguistic differences?
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3. Method
3.1. Participants and Setting

The participants of the present study are 642 post-graduate students with an age range of 24
to 38. They were selected by convenience sampling from universities in Tehran. They were
going to pursue their PhD studies in a variety of academic disciplines including Humanities,
Sciences, and Engineering. Passing EPT is a prerequisite for them to be allowed to sit for the
Ph.D. exam. Based on the academic background, the sample is divided into a reference group
of 468 participants with Sciences and Engineering background and a focal group of 174
participants with Humanities background. The Sciences and Engineering group comprises
students of chemistry, physics, mathematics, biology, mechanical engineering, electrical
engineering, and civil engineering; and the Humanities group consists of students of social
sciences, law, political sciences, management, Persian literature, and foreign languages.
There were both male and female test takers in the sample. Because some studies identified
250 test takers per group as the minimum for adequate power in the MH procedure, a sample
size of 642 test takers was chosen (Giiler & Penfield, 2009; Mazor et al., 1992; Pack &
Wilson, 2011; Rogers & Swaminathan, 1993). When the magnitude of the DIF is large, the
power found in simulation studies with smaller sample sizes (50 or 100 test takers per group)

is only moderately acceptable (Fidalgo et al., 2004; Fidalgo et al., 2007).
3.2. Materials
3.2.1. EPT

English Proficiency Test (EPT) is a high-stakes test of English that is being developed and
administered by English department of the university. It is a prerequisite for master’s degree
holders aiming at participating in Ph.D. exams. It includes three sections with a time limit of
75 minutes. The first section including structure and written expression questions consists of
30 items, the second part includes vocabulary questions with 30 items, and the last section

consists of 60 items including reading comprehension questions.
3.3. Procedures

3.3.1. Data Collection Procedures
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The purpose of this study is to examine academic discipline differences in EPT so that its
administrator will be able to improve the validity of it for its applicants. This study is part of
a large-scale study. As a result, a total of 642 test takers were used for the pursuit of the
research questions and data was collected by administering EPT in October, 2016. According
to Penfield (2001), comparisons are frequently done between a single reference group, which
is the favored group of examinees, and the focal group, which is the disadvantaged group of
examinees, while undertaking a Differential Item Functioning (DIF) analysis (Abbott, 2016).
As a result, the study's researchers divided the participants into two groups based on their
academic discipline: a reference group of 468 students with a Sciences and Engineering
background and a focal group of 174 students with a Humanities background, in order to see
if the academic discipline of students has an impact on their performance. In DIF and DSF
investigations, it is advised that more than one method of DIF or DSF analysis can be used to
obtain more reliable results (Camilli, 2006; Camilli & Shepard, 1994; Pae, 2012; Uiterwijk &
Vallen, 2005). The current study uses two methodologies to support this claim: (a) the
Mantel-Haenszel (MH) model, and (b) the Item Response Theory (IRT) model. This
increased the results' dependability and allowed for a comparison of the degree of
concordance between the two methodologies' outcomes. The data was analyzed using DIFAS

and Winsteps applications in addition to IRT and MH methods.
3.3.2. Mantel-Haenszel Procedures

DIF detection can be done in a variety of ways. The accuracy of them is determined by the
disparities in the groups' ability levels. The initial step in detecting DIF is to match examinees
with similar skill levels (Allalouf & Abramzon, 2008). Matching is difficult when there are
significant differences in ability. Large ability gaps can result in decreased agreement across
various DIF detection systems when it comes to DIF items, for example (as was found by

Hambleton & Rogers, 1989).

The Mantel-Haenszel (MH) DIF detection method is a widely utilized method (see
Holland & Thayer, 1988). Because it has been widely used in a number of studies (e.g.,
Azocar et al., 2001; Roznowski & Reith, 1999; Scheuneman & Gerritz, 1990; Schmitt et al.,
1993), we utilized the Mantel Haenszel chi-square (MH-%2) approach to detect DIF (Mantel
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& Haenszel, 1959). The MH technique was chosen for this investigation because of its

simplicity, consistency across populations, and ease of interpretation.

When using the MH procedure to detect DIF, examinees are first grouped according
to an estimate of ability, usually the total test score, and then a two-by-two contingency table
is created for each level of ability, crossing group membership (reference and focal) and item

performance (correct and incorrect) (Penfield, 2001).

Finally, in terms of academic discipline directedness, EPT was evaluated for the
presence of DIF. Mantel Chi-square statistic (Mantel, 1963; Zwick et al., 1993; Zwick et al.,
1997) and Liu-Agresti Cumulative Common Log-Odds Ratio (Liu & Agresti, 1996; Penfield
& Algina, 2003) were obtained and analyzed for presence and direction of DIF in favor of
reference or focal group using Differential Item Functioning Analysis System (DIFAS)

program version 5.0.
3.3.3. Item Response Theory

An alternative approach to the elimination of items could be to investigate if the items that
exhibit DIF genuinely assess the same construct across conditions even if they do so using a
different method (Makransky & Glas, 2013). Such disparities can be modeled using group-
specific item characteristics in Item Response Theory (IRT). This method is only valid if it
can be demonstrated that the responses to the items in both groups are related to the same
latent variable. To put it another way, the construct being measured must be the same in both
groups. This may be demonstrated by examining if the same IRT model applies to the
complete set of response data. This technique is justified by the fact that objects can have
slightly different true parameters in different contexts. When statistical evidence supports the
premise that the items assess the same construct across conditions, these differences can be
modeled (Makransky & Glas, 2013). The study used BILOG-item MG's response theory
(IRT)-based DIF detection approach, which compares latent trait item difficulty metrics

across groups (Geranpayeh & Kunnan, 2007).

The present study was also carried out in the framework of IRT using Winsteps

program. The basic premise of IRT is that each test item is defined by one or more
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parameters, whereas each test taker is defined by a single ability parameter. The chance that a
given test-taker will properly answer a given question is a function of both the item's and the
test taker's factors. The response to one item is independent of the responses to other items if

those requirements are met (Makransky & Glas, 2013).
4. Results
4.1. Results of Question One

The data was analyzed using DIFAS program to see whether DIF and DSF are present in
items of English Proficiency Test across different academic disciplines. With this aim, the
participants of Sciences and Engineering disciplines were taken as reference group (468
members) and the participants of Humanities discipline were taken as focal group (174
members). According to Penfield (2003), critical values of statistics of MH CHI and BD
columns are 3.84 for a Type I error rate of 0.05 and 6.63 for a Type I error rate of 0.01 and a
value greater than 2.0 or less than —2.0 in LOR Z column may be considered as an evidence
of the presence of DIF. MH LOR column also has been explored to identify the direction of
possible DIF in scale items. Positive values indicate DIF in favor of the reference group
(Sciences and Engineering disciplines in this study), and negative values indicate DIF in
favor of the focal groups (Humanities discipline). CDR flags any item for which the Mantel-
Haenszel chi-square or the Breslow-Day chi-square statistic is significant at a Type I error
rate of 0.025, and items that demonstrate DIF are divided into three groups at the Educational
Testing Services (ETS) in the United States: Items with a negligible DIF are in Category A,
items with an intermediate DIF are in Category B, and items with a large DIF are in Category
C (Dodeen & Johanson, 2003). Tables 1, 2, and 3 display flagged items detected by Mantel-
Haenszel theory using DIFAS program.

4.1.1. Grammar Skill Using DIFAS Program

As shown in Tables 1 and 2, items of grammar skill are flagged as DIF. Item 23 (MH CHI=
5.95, MH LOR=0.49, LOR Z=2.51 and BD= 0.00) has been categorized as having moderate
(B) level of DIF and item 26 (MH CHI= 0.09, MH LOR= 0.07, LOR Z= 0.40 and BD=5.12)
has been categorized as having small (A) level of DIF. The value of MH CHI for item 23 is
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more than 3.84 and the value of BD for item 26 is more than 3.84 and both of them show DIF
toward reference group. In order to prove the existence of DIF items in the MH CHI column,
LOR Z column was also studied and it demonstrates item 23 with DIF, because the value of it

1S more than +2.
Table 1

DIF Statistics: Dichotomous Items of Grammar Skill

NAME MH CHI MH LOR LOR SE LORZ BD CDR ETS
Q23 5.9533 0.4905 0.1952 2.5128 0.001 Flag B
Q26 0.0969 0.0751 0.1865 0.4027 5.126 Flag A

4.1.2. Vocabulary Skill Using DIFAS Program
In Tables 2 and 3, items of vocabulary skill are presented as showing DIF.
Table 2

DIF Statistics: Dichotomous Items of Vocabulary Skill

NAME MHCHI MHLOR LOR SE LOR Z BD CDR ETS
Q38 0.3394 -0.1597 0.2337 -0.6834 9.957 Flag A
Q41 6.4622 -0.5441 0.2082 -2.6134 0.983 Flag
Q49 0.9555 0.1962 0.1855 1.0577 6.136 Flag A

Item 38 has been categorized as having small (A) level of DIF (MH CHI= 0.33, MH
LOR=-0.15, LOR Z=-0.68 and BD= 9.95), item 41 (MH CHI= 6.46, MH LOR= -0.54, LOR
Z=-2.61 and BD= 0.98) has been categorized as having moderate (B) level of DIF and Item
49 (MH CHI= 0.95, MH LOR= 0.19, LOR Z= 1.05 and BD= 6.13) has been categorized as
having small (A) level of DIF. The value of BD for items 38 and 49 is more than 3.84 and the
value of MH CHI for item 41 is more than 3.84. MH LOR column was studied to identify the
direction of possible DIF in scale items. Items 38 and 41 show DIF toward focal group,
because they have negative values and item 49 shows DIF toward reference group because it

has positive value. In order to prove the existence of DIF items in the MH CHI column, LOR
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Z column was also studied and it shows that item 41 shows DIF, because its value is less than

2.
4.1.3. Reading Comprehension Skill Using DIFAS Program

Out of 60 items of reading, 5 items are flagged as DIF. Item 64 (MH CHI= 8.20, MH LOR= -
0.55, LOR Z= -2.90 and BD= 4.64) has been categorized as having moderate (B) level of
DIF, item 68 (MH CHI= 1.54, MH LOR= 0.25, LOR Z= 1.32 and BD= 6.47) has been
categorized as having small (A) level of DIF, item 72 (MH CHI= 0.24, MH LOR= 0.13, LOR
7= 0.60 and BD= 7.73) has been categorized as having small (A) level of DIF, item 86 (MH
CHI= 0.55, MH LOR= -0.21, LOR Z= -0.87 and BD= 5.84) has been categorized as having
small (A) level of DIF and item 90 (MH CHI= 11.51, MH LOR= -0.65, LOR Z= -3.50 and
BD= 0) has been categorized as having moderate (B) level of DIF. As shown in Table 3, the
value of MH CHI for items 64 and 90 is more than 3.84 and the value of BD for items 68, 72,
and 86 is more than 3.84. In MH LOR column, items 64, 86, and 90 have negative values and
show DIF toward focal group but items 68 and 72 have positive values and show DIF toward
reference group. In order to prove the existence of DIF items in the MH CHI column, LOR Z
column was also studied and it shows item 41 with DIF, because the value of it is less than -

2. LOR Z column shows 2 items with DIF, both of them were less than -2.
Table 3

DIF Statistics: Dichotomous Items of Reading Skill

NAME MHCHI MHLOR LOR SE LOR Z BD CDR ETS
Q64 8.2091 -0.5598 0.1927 -2.905 4.646 Flag B
Q68 1.5466 0.2574 0.1946 1.3227 6.471 Flag A
Q72 0.2468 0.1394 0.2308 0.604 7.732 Flag A
Q86 0.5549 -0.2146 0.2465 -0.8706 5.841 Flag A
Q90 11.5106 -0.6513 0.1859 -3.5035 0 Flag B

Looking back at Tables 1, 2, and 3 and considering that 2 items of grammar skill
(items 23 and 26), 3 items of vocabulary skill (items 38, 41, and 49) and 5 items of reading
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skill (items 64, 68, 72, 86, and 90) have been flagged as DIF, it is noticed that although the
number of DIF items in reading section is more than other skills, this skill does not show
DSF, because out of 40 items belonging to reading skill, just 5 items have been flagged as
DIF and three of these items indicate that focal group (Humanities academic discipline) is
advantaged and two of them indicate that reference group (Sciences and Engineering
academic disciplines) is favored. Therefore, it is concluded that items of EPT do not show
DSF in favor of a particular academic discipline group using Mantel-Haenszel (MH)

procedure.

In order to assess the presence of DIF and DSF by implementing IRT method,
Winsteps was used. Two DIF detection methods are used in Winsteps (a Rasch analysis
software program): (1) the Welch t-test and (2) the Mantel-Haenszel method (Linacre, 2010).
The outcomes of these two methods are used to classify items using the ETS DIF Categories.
The interest group is the focal group, whereas the reference group serves as a comparison
group (Camilli & Shepard, 1994; Dorans & Holland, 1993). For this study, the participants of
Sciences and Engineering disciplines were taken as the reference group (468 members) and
the participants of Humanities discipline were taken as the focal group (174 members).
Generally, the reference groups are expected to have the perceived advantage while the focal

groups have the disadvantage.

Person Class (PC) is the indicator of the group which the participants belong to. PC1
belongs to Sciences and Engineering students (reference group) and PC2 belongs to
Humanities students (focal group). DIF measure is the difficulty of item in person class. The
hypothesis in the Welch probability column is that each item has the same difficulty for both
the reference and focal groups, and it depicts the likelihood of observing the amount of DIF
contrast by chance. As a result, values less than 0.05 indicate DIF. Welch t is a Welch's t-
statistic that calculates the DIF significance (Runnels, 2013). Both the amount of the
difference in logit units between the groups and the statistical significance of the difference
should be considered when performing DIF Analysis in a Rasch context (Linacre, 2010). The
DIF Contrast measure, according to Runnels (2013), depicts the difference between the item

measures, or the difference in item difficulty between the two groups (a difference of at least
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0.5 logits is required for the DIF to be noticeable). The DIF Contrast statistic represents the
amount and direction of the difference in difficulty estimations between the reference and
focal groups. Negative values imply that the item is more difficult for the focal group,
whereas positive values suggest that the item is more difficult for the reference group

(Runnels, 2013).

The ETS DIF Categories have been in operation for over 25 years and are assigned
based on the direction, size, and relevance of the DIF statistics (Linacre, 2010). To “avoid
recognizing items that demonstrate practically insignificant but statistically significant DIF,”
the three categories were devised (Clauser & Mazor, 1998). All items are sorted into the DIF
categories as described in Table 4 (Zwick, 2012).

Table 4

ETS Differential Item Functioning Categories from WINSTEPS

ETS DIF Category Requirements

Class A (Negligible DIF) |DIF Contrast| < 0.43

Class B (Slight to Moderate DIF) Doesn’t meet the requirements for A or C
Class C (Moderate to Large DIF) |DIF Contrast[> 0.64

Tables 5, 6, and 7 demonstrate the results of IRT analysis for different academic
discipline groups and their performance on different skills of EPT. Note that, due to space

limitation, only DIF-flagged items are presented.
4.1.4. Grammar Skill Using Winsteps Program

In Table 5, 3 items are presented as showing DIF detected by IRT method. They are items 8§,
20, and 23. Item 8 (DIF contrast=-0.38, Welch t=-2.04 and Welch prob. =0.04) and item 23
(DIF contrast=-0.47, Welch t=-2.51 and Welch prob. =0.01) show DIF in favor of Sciences
and Engineering groups and item 20 (DIF contrast= 0.44, Welch t= 2.28 and Welch prob. =
0.02) shows DIF in favor of Humanities group. The value of item 8 in DIF contrast column is

less than 0.43; therefore, it has been categorized as having small (A) level of DIF. In items 20
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and 23, the value of DIF contrast is more than 0.43 and less than 0.64, therefore they show
moderate (B) DIF.

4.1.5. Vocabulary Skill Using Winsteps Program

As Table 6 demonstrates, 3 items of vocabulary skill have been flagged as DIF. They are item
39 (DIF contrast= 0.36, Welch t= 1.91 and Welch prob. = 0.05), item 41 (DIF contrast= 0.39,
Welch t=1.93 and Welch prob. = 0.05), and item 58 (DIF contrast= 0.61, Welch t= 2.44 and
Welch prob. =0.01).

All DIF items have positive values in DIF contrast column and show DIF toward
focal group (Humanities students). Items 39 and 41 have a value less than 0.43 in DIF
contrast column and they have been categorized as having a small (A) level of DIF but the
value of DIF contrast for item 58 is more than 0.43 and less than 0.64, so it has been

categorized as having a moderate (B) level of DIF.
Table 5

DIF Flagged Items of Grammar Skill Detected by IRT Model

Name PC1 PC2 DIF Contrast Welch t Welch prob.
DIF Measure DIF Measure
Q8 -1.41 -1.04 -0.38 -2.04 0.0421
Q20 0.46 0.02 0.44 2.28 0.0233
Q23 -0.35 0.12 -0.47 -2.51 0.0126
Table 6

DIF Flagged Items of Vocabulary Skill Detected by IRT Model

Name PC1 PC2 DIF Contrast Welch t Welch prob.
DIF Measure DIF Measure
Q39 0.23 -0.13 0.36 1.91 0.0565
Q41 0.68 0.29 0.39 1.93 0.0547
Q58 1.54 0.93 0.61 2.44 0.0152
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4.1.6. Reading Comprehension Skill Using Winsteps Program

As shown in Table 7, two items of reading skill display DIF. Item 64 (DIF contrast= 0.48,
Welch t= 2.55 and Welch prob. = 0.01) and item 90 (DIF contrast= 0.58, Welch t= 3.21 and
Welch prob. = 0.00) have positive values in DIF contrast column and show DIF toward the
Humanities group. Both of them show greater values than 0.43 and fewer values than 0.64 in

DIF contrast column. Therefore, they have been categorized as having a moderate (B) level

of DIF.

Referring back to Tables 5, 6, and 7 and considering that three items of grammar skill
(items 8, 20, and 23), three items of vocabulary skill (items 39, 41, and 58) and two items of
reading skill (items 64 and 90) have been flagged as DIF, it is noticed that the number of DIF
detected items in grammar and vocabulary sections is more than reading section; but because
out of 30 items, only 3 items showed DIF in these sections, it is concluded that items of EPT

do not show DSF in favor of a particular academic discipline group using IRT procedure.
Table 7

DIF Flagged Items of Reading Skill Detected by IRT Model

Name PC1 PC2 DIF Contrast Welch t Welch
prob.

DIF Measure DIF Measure
Q64 -0.96 -1.44 0.48 2.55 0.0112
Q90 -0.15 -0.73 0.58 3.21 0.0015

4.2. Results of Question Two

To investigate DIF in this study across academic disciplines, the data was analyzed by
DIFAS program. With this aim, the participants of Sciences and Engineering disciplines were
taken as the reference group and the participants of Humanities discipline were taken as the

focal group. As shown in Table 8, of all 100 items, ten items show DIF.

DIF detected items include item 23 (MH CHI= 5.95, BD= 0.00), item 26 (MH CHI=
0.09, BD= 5.12), item 38 (MH CHI= 0.33, BD= 9.95), item 41 (MH CHI= 6.46, BD= 0.98),
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item 49 (MH CHI= 0.95, BD= 6.13), item 64 (MH CHI= 8.20, BD= 4.64), item 68 (MH
CHI= 1.54, BD= 6.47), item 72 (MH CHI= 0.24, BD= 7.73), item 86 (MH CHI= 0.55, BD=
5.84), and item 90 (MH CHI= 11.51, BD= 0). The value of MH CHI for items 23, 41, 64, and
90 is more than 3.84 and the value of BD for items 26, 38, 49, 64, 68, and 86 is more than
3.84.

These items are from different skills. Items 38, 41, 64, 86, and 90 in MH LOR column
have negative values, so they demonstrate DIF in favor of the focal group and items 23, 26,
49, 68, and 72 have positive values and manifest DIF in favor of the reference group. Items
23, 41, 64, and 90 have been categorized as having a moderate (B) level of DIF and items 26,
38, 49, 68, 72 and 86 have been categorized as having a small (A) level of DIF. In order to
prove the existence of DIF items in the MH CHI column, LOR Z column is also studied and
it shows 4 items with DIF, one of them (item 23) is more than +2 and three of them (items
41, 64, and 90) are less than -2. As shown in Table 8, five positive and five negative values in
MH LOR column indicated a good balance between the reference and focal groups directed

items.
Table 8

DIF Detected Items of EPT Using Mantel-Haenszel Procedure

NAME MH CHI MH LOR LOR SE LORZ BD CDR ETS
Q23 5.9533 0.4905 0.1952 2.5128 0.001 Flag B
Q26 0.0969 0.0751 0.1865 0.4027 5.126 Flag A
Q38 0.3394 -0.1597 0.2337 -0.6834 9.957 Flag A
Q41 6.4622 -0.5441 0.2082 -2.6134 0.983 Flag B
Q49 0.9555 0.1962 0.1855 1.0577 6.136 Flag A
Q64 8.2091 -0.5598 0.1927 -2.905 4.646 Flag B
Q68 1.5466 0.2574 0.1946 1.3227 6.471 Flag A
Q72 0.2468 0.1394 0.2308 0.604 7.732 Flag A
Q86 0.5549 -0.2146 0.2465 -0.8706 5.841 Flag A
Q90 11.5106 -0.6513 0.1859 -3.5035 0 Flag B
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Table 9 demonstrates the results of IRT analysis for different academic discipline
groups and their performance on different items of EPT by Winsteps program. For simplicity,

only items displaying DIF are presented.

As shown in Table 9, of all 100 items, 8 items show DIF. DIF detected items include
items 8, 20, 23, 39, 41, 58, 64, and 90. These items are from different sections of EPT. Of all
these items, items 8 and 23 have negative values in DIF contrast column and they show DIF
in favor of Sciences and Engineering groups. Items 20, 39, 41, 58, 64, and 90 have positive
value, so they manifest DIF in favor of Humanities group. Among these items, the value of
items 8, 39, and 41 in DIF contrast column is less than 0.43; therefore, they show small (A)
DIF. The value of DIF contrast for other items is more than 0.43 and less than 0.64; so
according to Table 4.4, they show moderate (B) DIF.

Table 9

DIF Detected Items of EPT Using IRT Procedure

Name PC1 PC2 DIF Contrast Welch t Welch
prob.
DIF Measure DIF Measure
Q8 -1.41 -1.04 -0.38 -2.04 0.0421
Q20 0.46 0.02 0.44 2.28 0.0233
Q23 -0.35 0.12 -0.47 -2.51 0.0126
Q39 0.23 -0.13 0.36 1.91 0.0565
Q41 0.68 0.29 0.39 1.93 0.0547
Q58 1.54 0.93 0.61 2.44 0.0152
Q64 -0.96 -1.44 0.48 2.55 0.0112
Q90 -0.15 -0.73 0.58 3.21 0.0015

4.3. Results of Question Three

Four items flagged as DIF by IRT, have been flagged by Mantel-Haenszel method using
DIFAS program. They are items 23, 41, 64, and 90. Items 64 and 90 show moderate (B) DIF

in favor of Humanities group, item 23 shows moderate (B) DIF and it advantaged the
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reference group (Sciences and Engineering) by MH and IRT analyses using DIFAS and
Winsteps, respectively; and finally, item 41 has been categorized as having small (A) DIF in
favor of Humanities group using IRT procedure and having moderate (B) DIF in favor of
Humanities group using MH procedure. Items 26, 38, 49, 68, 72, and 86 are DIF items
detected only by MH method using DIFAS program. Among these items, items 49, 68, and
72 show small (A) DIF in favor of Sciences and Engineering groups; items 38 and 86, show
small DIF in favor of Humanities group and item 26 has been categorized as having moderate
(B) DIF in favor of Sciences and Engineering groups. Items 8, 20, 39, and 58 are items

flagged as DIF by IRT procedure using Winsteps program.
Table 10

DIF Items Detected by Mantel-Haenszel and IRT

Item DIF Size by MH/advantaged group DIF Size by IRT/advantaged group

Q8 - - A Sciences & engineering
Q20 - - B Humanities

Q23 B Sciences & engineering B Sciences & engineering
Q26 B Sciences & engineering - -

Q38 A Humanities - -

Q39 - - A Humanities

Q41 B Humanities A Humanities

Q49 A Sciences & engineering - -

QS8 - - B Humanities

Q64 B Humanities B Humanities

Q68 A Sciences & engineering - -

Q72 A Sciences & engineering - -

Q86 A Humanities - -

Q90 B Humanities B Humanities

Item 8 shows small (A) DIF in favor of Sciences and Engineering groups, items 20
and 58 have been categorized as having B DIF in favor of Humanities group and item 39

shows A DIF and advantaged the Humanities group. Table 10 illustrates the DIF size of items

37



Applications of Language Studies Vol.2, No.2 (2024)

and the group has been advantaged by each item; it also shows whether flagged items as DIF
have been detected by both methods or not. In order to see whether there is any correlation
between these two methods, SPSS is used and as shown in Table 10, p<0.05 and it is proved

that there is a positive correlation between MH and IRT methods.
Table 11

Correlation between IRT and MH Methods

IRT MH
Pearson Correlation 1 -.548"
IRT  Sig. (2-tailed) 043
N 14 14
Pearson Correlation -.548" 1
MH  Sig. (2-tailed) 043
N 14 14

*correlation is significant at the 0.05 level (2-tailed)

4.4. Results of Question Four

In order to investigate whether DIF items are biased or not, the researchers used content
analysis. Item 8 belongs to part one of grammar section. It is an incomplete sentence and

students have to choose the one word that best completes the sentence.

Item 8. Usually strokes happen ... .......... a combination of factors, such as certain medical
conditions, inherited characteristics or unhealthy sounds.

A. for

B. of

C. because of
D. because

The value of Welch probability for this item is 0.04 using IRT method. It is less than
0.05 and flagged as DIF. It is considered as having a small level of DIF because the value of
DIF Contrast is -0.38 and according to Table 4, it is less than 0.43. Its negative value also
indicates that the item favors Sciences and Engineering groups. Content analysis showed that
this item has been related to Sciences groups and because of this, the Humanities group found
it harder to choose the best word. Therefore, it can be concluded that DIF item constitutes

bias and items function differently for two groups of test takers because they are biased.
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Items 20, 23, and 26 belong to the grammar section related to written expressions.
The participants have to identify the one underlined word phrase that must be changed in
order for the sentence to be correct.

Item 20. The information on the Iranian panther is too limited since this animal is regarded
A B C D
as very shy in the wildlife.

This item detected as DIF, only by IRT method. The value of DIF contrast for this
item is 0.44 and it is more than 0.43 and less than 0.64, so it demonstrates moderate DIF and
positive value in DIF contrast column shows that this item is in favor of Humanities group,
although the content of this item is more related to Biology courses. So, this DIF item does
not demonstrate bias and it functions differently for two groups of test takers simply because
they differ in their ability.

Item 23. Stars in our universe vary in temperature, color, bright, size, and mass.
A B C D

This item demonstrates DIF using MH and IRT methods by DIFAS and Winsteps
program; but using DIFAS program, the value of MH CHI is 5.95 and it is more than 3.84,
and ETS, flagged it as moderate DIF. The positive value in MH LOR column shows that it is
in favor of Sciences and Engineering groups. Using IRT, it shows moderate DIF in favor of
Sciences and Engineering groups (Welch prob. = 0.01 and DIF contrast= -0.47). Content
analysis showed that this item is more related to Physics and Geology courses belonging to
Sciences academic discipline and because it detected as DIF using both methods, it can be
concluded that item 23 displays bias.

Item26. Dependence on the text messaging has spread rapid since mobile phones invaded

A B C D.
the market at the end of the last century.

The value of BD for this item is estimated as 5.12 by MH method using DIFAS
software and it displays moderate amount of DIF. The positive value for MH LOR column
indicates that this item has DIF in favor of Sciences and Engineering groups. Content
analysis showed that this item is free from bias because it depends on no academic discipline

and it functions differently, simply because two groups of test takers differ in their ability.
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Items 38, 39 and 41 are related to part one of vocabulary skills. In these items, some
words have been underlined. Four choices, marked (A), (B), (C), and (D), have been
suggested as their synonyms and participants have to choose one of these choices that is the

most appropriate synonym for the underlined word.

Item 38. Presumably desolate desert and tundra areas actually harbor many forms of life.

A. favor

B. halt
C. generate

D. shelter

This item flagged as DIF only by MH estimated by DIFAS program. The value of BD
for this item is 9.957 and it is more than 3.84. According to ETS, it has been categorized as
small DIF. The value of MH LOR is -0.15 and it shows that this item is in favor of
Humanities group. It has been shown in content analysis that this item is more related to

Geography courses belonging to Humanities academic discipline, so it constitutes bias.

Item 39. Due to large deposits of debris left by glaciers, the Mid western plain of United
States is an extremely fertile area for farming.

A. level

B. rich

C. spacious

D. arid

The value of Welch prob. for this item is 0.05 using IRT method, so it is flagged as a
DIF item. According to Table 4, the value of 0.36 in DIF Contrast column indicates that this
item has been categorized as having small DIF, because it is less than 0.43. The positive
value of DIF Contrast for this item shows that it is in favor of Humanities group. It means
that this item is hard for Sciences and Engineering groups. Content analysis showed that the
content of this item is related to Geography and Humanities academic discipline, therefore, it
can be concluded that item 39 constitutes bias and because of this, it was easier for the

Humanities group.
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Item 41. Poorly constructed dwellings cannot withstand severe storms.

A. Houses
B. Piers
C. Boats

D. roads

This item demonstrates DIF using MH and IRT method by DIFAS and Winsteps
program, but the value of MH CHI is 6.46 using DIFAS program and it is more than 3.84,
and ETS, flagged it as moderate DIF. The negative value in MH LOR column shows that it is
in favor of Humanities group. Using IRT, it displays small DIF in favor of Humanities group
(Welch prob. = 0.05 and DIF contrast= 0.39); however, content analysis showed that it is
related to Engineering academic discipline. Therefore, it can be concluded that this item does

not display bias and it functions differently just because the two groups differ in their ability.

Items 49 and 58 belong to part two of the vocabulary section, one word is removed
from questions and four choices have been suggested for it in these items. The participants

have to choose the best option.

Item 49. A law that __ tobacco advertising in newspapers and magazines has just been
made public.

A. prohibits

B. recycles

C. surrenders

D. overcomes

This item was detected as DIF only by MH method using DIFAS program. The
amount of BD for this item is 6.13 and it is more than 3.84. The ETS column shows that this
item has been categorized as having a small level of DIF. The value of MH LOR for this item
is 0.19 and it indicates that the Sciences and Engineering group is advantaged; although the
content analysis indicated that this item is more related to Law courses and Humanities

academic discipline, it can be said that this DIF detected item does not display bias.
Item 58. We can the power of the wind to generate electricity.
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A. harness

B. justify
C. engender

D. obey

The value of Welch prob. for this item is 0.01 using IRT method. The value of DIF
contrast for this item is 0.61 and it displays a moderate amount of DIF. Its positive value in
DIF contrast columns indicates that the item favors Humanities group. It means that Sciences
and Engineering group find it harder to choose the best option; however, the content of this
item is more related to Engineering academic discipline. So it can be concluded that this item

does not show bias.

Items 64, 68, 72, 86, and 90 belong to the reading comprehension section. These
items are related to different passages. In these items, the participants have to read passages

and answer the following questions. Item 64 belongs to passage one.

Item 64. The word "vogue" in line 14 is closest in meaning to...........

A. tendency
B. prevalence
C. challenge

D. marvel

Using DIFAS and Winsteps program, this item demonstrates DIF for both methods.
But the value of MH CHI is 6.46 and it is more than 3.84 using DIFAS program. It is flagged
as moderate DIF. The negative value in MH LOR column shows that it is in favor of
Humanities group. Using IRT procedure with Winsteps program, it shows moderate DIF in
favor of Humanities group (Welch prob. = 0.01 and DIF contrast= 0.48). Content analysis
showed that the content of the first passage is about Arabic language and it is related to
Humanities academic discipline and because of this, item 64 is easier for Humanities students
rather than Sciences and Engineering students. Therefore, it can be concluded that this item

constitutes bias. Items 68 and 72 are related to passage two.
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Item 68. What is the main point of the first paragraph?

A. The waves created by ocean currents are very large.
B. Despite the strength of the wind, it only moves surface water.
C. Deep ocean water is seldom affected by forces that move water.

D. The tides are the most powerful force to affect the movement of ocean water.

The value of BD for this item is 6.47 using MH method by DIFAS and it is more than
3.84. This item is flagged as small DIF. The positive value of MH LOR for this item indicates
that it is toward Sciences and Engineering group. It means that this item is hard for the
Humanities group. Content analysis indicated that the passage to which this item belongs is
more related to Physics and Geology belonging to Sciences academic discipline, so this item

constitutes bias.

Item 72. The word “configuration” in line 19 is closest in meaning to..............

A. unit
B. center
C. surface

D. arrangement

The value of BD for this item is 7.73 using MH method by DIFAS and it is more than
3.84. This item is flagged as small DIF. The positive value of MH LOR for this item indicates
that Sciences and Engineering group is advantaged. Analyzing the content of this item
showed that the text to which this item belongs is more related to Physics and Geology
belonging to Sciences academic discipline, so this item constitutes bias. Item 86 belongs to

passage four.

Item 86. The phrase “occupy the spotlight” in line 23 is closest in meaning to

A. receive the most attention
B. go the furthest
C. conquer territory

D. lighten the load
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Using MH method done by DIFAS program, the value of BD for this item is
estimated as 5.84 and because it is more than 3.84, this item is flagged as DIF. The value of
MH LOR for this item is -0.21 and according to ETS column, it has been categorized as
having a small level of DIF. Content analysis indicated that this item must be in favor of the
Sciences group because it is more related to Sciences courses but its negative value in MH
LOR showed DIF in favor of the Humanities group. Therefore, it can be concluded that this

item does not constitute bias. Item 90 belongs to passage five.

Item 90. What aspect of drama does the author discuss in the first paragraph?
A. The reason drama is often unpredictable

B. The seasons in which dramas were performed

C. The connection between myths and dramatic plots

D. The importance of costumes in early drama

This item has been flagged as DIF using MH and IRT methods by DIFAS and
Winsteps software. Using DIFAS program, the value of MH CHI is 11.51 and it is more than
3.84, and ETS, flagged it as moderate DIF. The negative value in MH LOR column shows
that it is in favor of the Humanities group. Using IRT and MH procedures with Winsteps
program, we can show moderate DIF which indicates that Humanities group is advantaged
(Welch prob. = 0.00 and DIF contrast= 0.58). Content analysis indicated that the passage to
which this item belongs is more related to Literature belonging to Humanities, so this item

displays bias.
5. Discussion

In this study, we examined the EPT for DIF attributable to academic disciplines. A two-step
approach was used: First, the test items were examined for DIF, and second, the items that
were flagged were subjected to content analysis by the researchers. In following sections, the

overall findings of DIF/ DSF analysis are discussed.

Out of 100 items, 10 items were flagged as DIF in the statistical analysis. Among
these, 2 items belonged to the grammar section, 3 items belonged to the vocabulary section,

and 5 items belonged to the reading sections. The number of DIF items in the reading part is
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more than the two other parts, but because only 5 items out of 40 were flagged as DIF
(12.5%) and out of these 5 items, three of them indicated that the Humanities group is
advantaged and two of them indicated that the Sciences and Engineering group is advantaged,
it is concluded that items of EPT do not show DSF in favor of a particular academic

discipline by using MH procedure.

As shown in Tables 5, 6, and 7, three items of grammar skill (10%), three items of
vocabulary skill (10%), and two items of reading skill (5%) have been flagged as DIF.
Among these three DIF detected items belonging to grammar skill, 2 items advantaged
Sciences and Engineering group and one item advantaged Humanities group. Hence, 10% of
grammar items show DIF and these items were not in favor of a particular academic
discipline and cancel out each other, it can be concluded that grammar skill does not show
DSF. Although all DIF detected items of vocabulary skill advantaged Humanities group, 3
items out of 30 are too small to consider this skill as having DSF. Several researchers
examined the potential effects of DIF and DSF cancellation at test level in this regard (See
e.g., Drasgow, 1987; Maller, 2001; Nandakumar, 1993; Roznowski, 1987; Roznowski &
Reith, 1999). Investigating research question one, it may suggest that there existed some
cancellation effects at test level because the expected score differences for the Humanities
and Sciences were rather small in comparison to the number of items identified as indicating

DIF for or against each academic category (Drasgow, 1987).

Investigating research question two, ten out of 100 items of EPT (10 percent)
exhibited DIF by academic discipline. Out of these, fifty percent showed DIF in favor of the
Humanities group and fifty percent showed DIF in favor of the Sciences and Humanities
groups. Five items exhibited moderate (B) DIF and the others showed small (A) DIF.
Therefore, it is concluded that the items of EPT show DIF in favor of a particular academic
discipline group using Mantel-Haenszel procedure. However, previous research suggests that
approximately one-third to one-half of personality test items show potential DIF. Waller et al.
(2000) discovered potential DIF by race (Black vs. Caucasian) on 38% of the MMPI
questions, while Sheppard et al. (2006) discovered potential DIF by race/culture (Chinese vs.
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American) on 58% of the items in the Revised NEO Personality Inventory's

conscientiousness scale (NEO-PI-R).

IRT identified 8 out of 100 items with DIF. Among these, twenty five percent
indicated DIF in favor of the Sciences and Engineering group and seventy five percent
advantaged the Humanities group. Five of these DIF detected items (62.5%) exhibited
moderate (B) DIF and three of them (37.5%) exhibited small (A) DIF. As a result, it can be
concluded that the EPT which was the object of this investigation shows DIF toward a
particular group included in this study using IRT procedure. Since no studies to date have
identified DIF in the EPT, the findings of this study have limitations in comparison across
studies and require further investigations. For example, reviewing these items by gender and
academic discipline as well as querying the students qualitatively may assist in understanding
the differences between the group performances; However, as the first DIF study on the EPT,
it is important to describe for future explanation that there were fourteen DIF items in the
EPT across academic disciplines in the context of universities in Tehran. Thus, the revision or
elimination of DIF items should be done with caution because they can represent important
content for the future test construction. Using SPSS, it was found that there was a positive

correlation between MH and IRT procedures.

For test development, DIF analysis is a useful tool. When significant amounts of DIF
are found and eliminated from tests, they are more likely to be valid and less biased.
According to the results of the content analysis across the two subscales, items dealing with
science-related issues were differentially easier for the Sciences, whereas items addressing
human interactions were differentially easier for the Humanities. Items 8 and 39 showed
small (A) DIF using IRT method. Item 8 advantaged Sciences and Engineering group and
item 39 advantaged Humanities group. They are also detected as DIF items by content
analysis. Items 38, 68, and 72 were detected as small (A) DIF using MH procedure. The first
one was in favor of Humanities group and the last two items belonging to passage two of the
reading section, indicated DIF in favor of the Sciences and Engineering group. The content of
the text is about tides and waves in the sea and the ocean which is more related to Physics

and Geology belonging to Sciences academic discipline, so this item shows bias. Items 23,
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64, and 90 exhibited moderate (B) DIF using IRT and MH procedures. Item 23 advantaged
Sciences and Engineering group and the last two items belonging to passage one and passage
five of the reading section, advantaged Humanities group. The content of the passage one is
about Arabic language and the content of passage five is about drama. Hence, both of them
are related to Humanities courses, it is concluded that these items display bias and it is better
to modify them. This pattern contrasts with findings from gender DIF research, which found
that females performed better than a matched group of males on reading items pertaining to
human connections, but males were more likely to outperform a comparable group of females
on science-related issues (e.g., Carlton & Harris, 1992; Curley & Schmitt, 1993; Lawrence &
Curley, 1989; Lawrence et al., 1988; Maller, 2001; O'Neill & McPeek, 1993; O'Neill et al.,
1993; Scheuneman & Gerritz, 1990).

However, some items were not consistent with the DIF pattern, which may limit the
generalization of the findings. Items 20 and 58 indicated moderate (B) DIF in favor of the
Humanities group using IRT method, although content analysis showed that these items are
more related to Sciences courses and it is better to say that they are in favor of the Sciences
group. Items 49 and 86 detected as small (A) DIF using MH procedure. The result of DIF
procedures is not consistent with the result of content analysis. The content of item 49 is
about law belonging to the Humanities group, but using MH, this item advantaged the
Sciences group. Item 86 belongs to passage four which is related to diseases and medicine, so
it is better to say that this item is in favor of the Sciences group but using MH, it has been
shown that this item advantaged the Humanities group. Item 41 was detected as moderate (B)
DIF and small (A) DIF using MH and IRT, respectively. Using DIF procedures, this item
advantaged the Humanities group, although content analysis showed that the text of this item
is related to Engineering academic discipline. Content analysis of item 26 indicated that this
item is not in favor of a particular academic discipline but it was detected as moderate (B)
DIF in favor of Sciences and Engineering group by using MH procedure. As numerous
studies have argued, DIF items that deviate from the conventional DIF pattern demonstrate
that content analysis alone is not a reliable means of detecting DIF (e.g., Engelhard et al.,
1990; Plake, 1980; Rengel, 1986; Sandoval & Miille, 1980). However, a fair evaluation is

necessary to make judgmental analyses of items that stereotype and under-represent a

47



Applications of Language Studies Vol.2, No.2 (2024)

particular population of examinees, because those items may cause the subgroup to be less

motivated to do well on the test (Clauser & Mazor, 1998; Tittle, 1982).

In a similar vein, Scheuneman and Gerritz (1990) found that item content alone is not
a reliable predictor of DIF direction, implying the inclusion of other unknown elements that
lead to DIF. A large DIF value indicates the presence of additional structures that may
function differently across the reference and focal groups because DIF approaches are based

on comparable examinees.
6. Conclusion

This study investigated academic discipline differences in the English Proficiency Test (EPT)
among 642 post-graduate students who were going to pursue their Ph.D. studies in a variety
of academic disciplines including Humanities, Sciences, and Engineering. The results
revealed that there were fourteen DIF items (4 grammar items, 5 vocabulary items, and 5
reading comprehension items) in the EPT across academic disciplines with Humanities group
reporting a higher grade than Sciences and Engineering groups using Mantel-Haenszel (MH)
and Item Response Theory (IRT) procedures. Four items (items 23, 41, 64, and 90) have been
flagged as DIF by MH and IRT procedures, 6 items detected as DIF using only MH
procedure (items 26, 38, 49, 68, 72, and 86) and 4 items have been flagged as DIF items only
by IRT method (items 8, 20, 39, and 58). Six items have been categorized as having moderate
(B) DIF (items 20, 23, 26, 58, 64, and 90), seven items have been categorized as having small
(A) DIF (items 8, 38, 39, 49, 68, 72, and 86) and one of them which is flagged as DIF by both
procedures, showed small DIF by IRT and moderate DIF by MH method (item 41). Winsteps
and DIFAS software were utilized in this study to detect DIF using IRT and MH procedures,
respectively. This study showed that the items of EPT do not show DSF in favor of a
particular academic discipline using both MH and IRT methods.

SPSS was used to determine Mantel-Haenszel and Item response theory procedures
correlate with each other and the result showed that there is a positive correlation between

IRT and MH.
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To see whether DIF detected items are biased or not, the researchers did content
analysis. Interpreting DIF items in educational assessment is not an easy task, and as our
attempt to find an explanation in the content analysis illustrates, it is even more difficult in
the context of second language testing. Nonetheless, because test content and the types of
tasks posed by particular test items are invariably major determinants of test performance, we
believe that a closer analysis of the relationships between item content and DIF is one way
for conducting future research. The result of the content analysis showed that out of 14 items,
8 items (items 8, 23, 38, 39, 64, 68, 72, and 90) are biased and 3 of these items were flagged
as DIF using MH and IRT methods. Content analysis showed that 6 items are not biased; the
content of item 26 is not related to a particular academic discipline, so it is free from bias, but
the content analysis of 5 other items showed a different advantaged group from the one
determined by the statistical procedures. So it cannot be explained precisely whether these
items constitute bias or not, but it can be concluded that they are not biased and they function

differently because the two groups differ in their abilities.

To summarize, the goal of a DIF analysis is to guarantee that test equity or fairness is
met. The statistical identification of items that show signs of DIF is a critical step in
achieving this goal. Because tests are inherently multidimensional, and multidimensionality is
the main cause of DIF, a better understanding of test dimensionality and the effects of these
dimensions on DIF could lead to a more accurate test score interpretation, greater control
over the influence of relevant auxiliary dimensions, and a reduction in the influence of
unintended and irrelevant nuisance dimensions. Using the DIF detection approach, this study
has made a first contribution to the issue of test fairness for all test takers, regardless of their
academic subject. Although it needs to be replicated with different samples, preliminary
content analysis of those items flagged for DIF reveals that DIF may be connected with
content characteristics particular to group membership (e.g., science-related topics or human
issues). It should be emphasized that the preliminary content analysis described in this study
was based on the researchers’ subjective opinion rather than that of a panel of content
experts, and thus could be subject to misclassification. To make the measurement procedure
as precise as feasible, this study identifies the need for regular evaluation and revision of

tests. The researchers’ main recommendation is for test developers and designers. Test

49



Applications of Language Studies Vol.2, No.2 (2024)

developers play critical roles in the assessment process. They should be aware of the negative
effects of DIF and DSF on test validity and test results so as to design and construct tests
which do not advantage any groups by considering as many factors as possible. The results of
this study offer test developers and designers to develop tests free from bias and pay attention
to choice of test topics so that as far as possible no academic discipline group is clearly
disadvantaged. It is also recommended that the items displaying significant DIF be analyzed

and revised.
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