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Abstract

This study is an investigation of gender equity in the context of the General English Achievement Test developed
and used at Islamic Azad University (Isfahan Branch, IRAN), henceforth IAUGEAT, with test takers majoring in
different fields of study. A sample of 835 students sitting for IAUGEAT was chosen purposively. The test scores
were analyzed by the one-parameter IRT model. A focus group interview (10 test developers and language teachers)
was also used to inquire into their perceptions about the impact of test takers’ gender and major on test equity. The
findings of the DIF analysis indicated a reciprocal action between item type and gender DIF as some items exhibited
DIF across different subgroups. In three subgroups, they favored female students. In one subgroup, they favored
males. In the other two subgroups, they favored males and females alike. The results were further confirmed by the
qualitative data obtained from the focus group interview. In general, our findings strongly suggest that checking
gender equity via a Rasch-model DIF analysis is both eminent and convergent with a qualitative evaluation of test-
takers' performance by test developers and instructors.
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Introduction

Validity is generally considered a yardstick for measuring test effectiveness. Test developers,
consequently, focus on the validation procedure to guarantee the consequential aspects
underlying the appropriacy of the right test or assessment for producing consistent results over
time (for a recent validity argument in language testing, study Chapelle & Voss, 2021 and Winke
& Brunfaut, 2021). It is greatly emphasized that the aftereffects evoked by a particular
assessment or measure must not have any social and societal consequences (Messick, 1998).
Therefore, given the pivotal role of tests used in education and their consequences for both the
test takers and society, all experts in testing and assessment place a high premium on test
developers’ efforts to improve the conditions required for promoting test validity and validation.
Essentially, test score interpretation must be valid because drawing conclusions based on test
scores is a critical issue, so evidence of test validity is highly recommended by language testing
and assessment practitioners (Bejar, 1990; Chapelle, 1999; Embretson, 1994; Kane & Mislevy,
2017).

Every year about two thousand students in IAU (Isfahan Branch) take part in general English
classes and are given the test. Yet, little attempt has been made to standardize a test bank. Other
departments expect the best possible service, and in order to fulfill this expectation and
improvement of IAUGEAT, the current study was done. Although there have been scientific and
operational opportunities for standardization of these tests, they have not gone through the
standardization procedure yet. So most probably, there is a high capacity for promoting the level
of general English assessment and the related instruction and education. Thus in an attempt
toward further standardization of IAUGEAT, the present study investigated whether IAUGEAT
demonstrates significant DIF in favour of a certain gender group with different academic
backgrounds.

Literature Review
Test validation

Test validation plays a pivotal role in the analysis of test fairness, and attempts to improve test
validation or prevent test unfairness has gained considerable momentum in recent years. Notably,
the fact that a measure must measure what it purports to measure has long been recognized as an
essential element in testing of language (Bachman, 2005; Bachman & Palmer, 2010; Chapelle,
Enright, & Jamieson, 2011; Im & McNamara, 2017; Kane, 1992, 2006, 2013; Lado, 1961;
Messick,1989; Nakatsuhara, Taylor & Jaiyote 2018).

Score meaning and the value suggestions of scores serve as one of the major indicators that
signal test validation. A unified perspective of test validity, therefore, requires a thorough
understanding of scientific and ethical influences which govern test interpretation and use,
whereby operational considerations such as content, criteria, and consequences need to be
carefully considered. This can help test developers enhance the validity of the targeted tests since
factors like appropriateness and usefulness of interpretations test score can guarantee
trustworthiness of construct validity (Kane, 2006; Messick, 1995). In the classical model of test
validity, construct validity is considered as significant validity evidence along with content
validity and criterion validity. It is related to the extent a test evaluates what it intends to be
evaluating. Test validation and test fairness theories place a high premium on the evidential bases
supporting the interpretations of test scores. Accordingly, as Bachman and Palmer (2010) rightly
argued, without a robust validation, it would be difficult to justify any decision made on the basis
of test scores' interpretation. As a result, it should come as no surprise that the creation of validity
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theories in language testing has become one of the essential aspects of educational measurement
(Kane, 2006; Messick, 1989).

Among validity theories in language testing, Mesick’s unitary notion of validity proposes two
different but complementary groups of differences required to explain the characteristics of a
given language test. The first group of distinctions deal with the proofs located within the
construct being assessed, and the relatedness between the usefulness of the test and the construct
in question. By contrast, the second group of distinctions are in relation to the test consequences
accommodating the sources affecting the construct being measured, and the impact of the test use
on both the test takers and the society. Not surprisingly, the validity theory established in terms of
test-takers’ performance failed to address the practical guidelines governing test validation,
Consequently, Kane (2006, 2012) proposed an interpretive-argumentative approach to test
validation whereby “the logic, evidence, and rhetoric of arguments for the validity of an
assessment” are of primary importance (Cumming, 2013, p. 3).

Developing fair and unbiased general English tests for university students from different
majors is an issue of great importance. Thus domestic students studying various fields of study in
non-English speaking countries might encounter problems understanding English texts and
lectures because of an absence of English proficiency (Ramsay, Barker, & Jones, 1999). It has
been argued that the main culprit might be related to university students’ failure to cope with the
socio-cultural and psychological dimensions of their English proficiency. As a result, they lack
the necessary English self-confidence in the procedure of sociocultural and psychological
adjustment to academic situations involving the English language (Trice, 2007; Yang, Noels, &
Saumure, 2006).

DIF Studies

These problems may be confounded when the targeted achievement tests do not evaluate what
they claim to evaluate due to both internal and external factors. According to Wright (2007), both
standardized or non-standardized achievement tests are used to determine what a student has
learned, such as vocabulary, grammar, and reading by specifying how much of the teaching
content has been mastered by the targeted learners. What makes such tests really significant is the
fact that they are designed to measure learners’ current levels of knowledge for helping them
advance at a suitable pace. Consequently, validation, equity, and fairness must carefully be
considered in general English achievement tests. The European Federation of Psychological
Association (E.F.P.A) has recently emphasized the necessity of collecting evidence attesting to
the construct validity of high stake tests ( Hope, Adamson, McManus, Chris, & Elder, 2018) and
has maintained that differential item functioning (DIF) as an effective method of evaluating test
quality for measuring the quality of the test, should be used because DIF analysis has a great
bearing on test equity and fairness (Hernandez, Tomas, Ferreres, & Lloret, 2015).

Accordingly, carefully designed quantitative approaches are often utilized to specify whether
the test items or test scores have equivalent meaning for varying groups of test-takers. In other
words, test fairness and equity are important considerations, so test developers must focus on the
examinees’ background characteristics like gender in order to guarantee the validity of test
scores. To this end, differential item functioning (DIF) techniques are used to find biased items
that have an adverse effect on the test validity and may lead to the unfair evaluation of test-
takers’ performance with different personal characteristics but the same language ability (Ozemir
& Alshamrani, 2020).

Mentioning some studies investigating DIF in high stake tests, Barati and Ahmadi (2012) did
research on DIF on the Special English Test of the Iranian National University Entrance Exam.
Grammar, language function, and cloze sections favored females, whereas vocabulary and word
order sections favored males. Both men and women were favored on the reading comprehension
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section equally. Alavi and Bordbar (2018) investigated gender DIF in language proficiency test in
Iran, the National University Entrance Exam for Foreign Languages. The results showed that 40
out of 95 items of the test exhibited DIF, suggesting that the test marks are not free of construct-
irrelevant variance. Darabi, Bazvand, and Ahmadi (2020) examined test fairness, focusing on the
subject-matter section of the Ph.D. The Entrance Exam of ELT held in 2014 in Iran. The results
underscored that the test is biased since the tasks were not fully discussed in the Ph.D. course
objectives, the test was best reliable for high-ability test-takers and 4 items were flagged for
nonnegligible DIF.

In another related study, focusing on the validity of a General English Achievement Test,
Jamalzadeh, Lotfi and Rostami (2021) examined both DIF and differential distractor function
(DDF) items. The findings revealed five moderate-level DIF and ten DDF items indicating an
adverse effect on test fairness. Bordbar (2021) explored the validity and DIF analytics of Iran’s
University Entrance Exam. The test results revealed that the test marks were not without
construct-irrelevant variance and the test’s fairness was not clarified. Mehrazmay, Ghonsooly,
and De La Torre (2021) examined gender DIF in the 15-item reading comprehension section of
the university entrance exam of ELT held in 2017 in Iran. Three items displayed large DIF. The
findings show that women have lower chance of correct answer across all latent profiles.

Several statistical procedures for finding DIF have been proposed. For instance, the Mantel-
Haenszel (MH) procedure (Holland & Thayer, 1988), SIBTEST (Shealy & Sout, 1993), Item
Response Theory (IRT) methods (Camilli & Shepard, 1994), logistic regression (Swaminathan &
Rogers, 1990), and multilevel DIF analysis (Kamata, 2001) are commonly used by the
researchers’ interested item analysis in language testing. Khodi and Karami (2021) investigated
the comparability of findings from three extensively used DIF finding techniques: the Rasch
model, Logistic Regression, and Mantel-Haenszel through the data from 35 item grammar section
of the University of Tehran English Proficiency Test. This study, however, employed the MH,
which can be employed for comparing two cultural groups when the observed item scores are
dichotomous and the sum score represents the targeted latent variable.

Purpose of the Study

General English tests are commonly classified as high-stakes tests because the marks are often
used as crucial indicators in determining students’ future academic accomplishments. In the
Iranian academic scene, a large number of students take part in general English classes and are
tested at the end of the semester. Evidently, no serious attempt has been made to standardize the
general English test banks. Although there have been many scientific and operational
opportunities for standardization of these tests, they have not gone through the standardization
procedure considering viral factors like the role of test takers’ gender and major type on the
quality of test equity and test fairness. The significance of investigating test equity by identifying
any sources of bias in different academic contexts is vitally important in language testing where
interpretation of test scores may have a great bearing on students’ educational and professional
opportunities. Unfortunately, in the majority of studies addressing test equity, the concerned
practitioners have neglected the cumulative impact of both gender and major type on the validity
of general English achievement tests.

Thus, in an attempt toward further standardization of IAUGEAT, the present study
investigated whether IAUGEAT shows substantial DIF in favour of gender groups with specific
majors. To this purpose, the following research questions were raised:
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RQ1: To what extent does the examinees’ field of study influence any possible gender-based
DIF?

RQ2: What are the attitudes and subjective analyses of any possible gender bias in the test
according to language instructors and educators at IAU?

Method

With adopting a convergent mixed parallel design method integrating quantitative and
qualitative gathering, grouping, interpreting, and analyzing the related data, an attempt was made
to examine the items exhibiting potential gender DIF in IAUGEAT. The main purpose of this
design is to set up the requirements needed to best understand or develop a more complete picture
of the research problems by obtaining different but complementary data. In fact, the method helps
collect and analyze two independent strings of quantitative and qualitative data simultaneously in
a single phase. By prioritizing the methods equally, maintaining the data analysis independently,
and mixing the results during the overall interpretation, the method paves the way for discovering
convergence, divergence, contradictions, or relationships of two sources of data.

In the quantitative stage, Mantel- Haenszel DIF detection was applied to the data related to
different subgroups under scrutiny. In the qualitative stage, however, a focus group interview was
used where a limited number of EFL teachers were randomly selected from the sample teachers
teaching general English during the semester were randomly selected and asked about their
opinion or perceptions about the validity and fairness of the test. By creating an interactive
environment where the participants were able to freely discuss the possible causes of DIF and
suggest solutions for improving the items on the test.

Participants
Test Takers

The data for this study was collected from 835 male and female undergraduate students in
different majors at Isfahan Azad University (IAU), Iran. They had all sat for the IAUGEAT
administered in the fall of the 2018-2019 academic year. Table 1 presents the participants’ major.
Notably, 63% of the test takers were females and 37% were males.

Table 1

Test Population in Terms of Gender

Subgroup Total Fe male Male
Para medicine 80 55 25
Educational Sciences 227 197 30
Humanities 148 78 70
Agriculture 143 92 51
Physical Education 45 24 21
Engineering 109 31 78
Architecture 83 47 36
All Subgroups 835 524 311

Focus Group Participants

The researcher asked the language instructors and educators at the English department at
IAU, Isfahan branch, to take part in the focus group and share their ideas on the possible cause of
DIF and suggest ways to improve the items. Only ten of them participated in the focus group.
Details of the focus group are summarized in Table 2.

Table 2
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Focus Group Details

No. Female Male Age Education Teaching Experience
10 5 5 35-50 Ph.D. 10-25 years

Data Collection

In general, the students taking IAUGEAT answer the questions manually. After grading the
answer sheets, the teachers deliver them to the examination office. We obtained official
permission from the university authorities in order to use the answer sheets as their source of data
on the condition of confidentiality exclusively for this research project.

Instruments
IAUGEAT

Generally, students are required to take a general English course and pass the related exam as
one of the mandatory modules in the undergraduate program. The assessment tool used for
measuring students’ knowledge of English is a general English achievement test. Therefore, the
IAUGEAT used for assessing students from different majors in the autumn semester of 2018-
2019 academic year was the instrument chosen for the DIF analysis. The test was organized into
four sections: Vocabulary (25 questions), Grammar (15 questions), Cloze Test (10 questions),
and Reading Comprehension (10 questions).

We employed jMetrik software in order to appraise the reliability from a single test
administration. It computed Huynh’s raw agreement and kappa statistics. Table 3 summarizes the
result of the analysis.

Table 3

Huynh’s Raw Agreement Index Statistics
Vocabulary Grammar Cloze Test Reading Total
0.90 0.81 0.82 0.90 0.92

Clearly, the grammar section of the test has the lowest value of reliability. Vocabulary and
reading comprehension parts, however, have the highest reliability values. Overall, the test total
reliability is equal to 0.92, showing an acceptable level of reliability.

Focus Group Interview

As already mentioned, ten of the language instructors handling general English courses at
IAU, Isfahan branch, volunteered to participate in the focus group interview. The main objective
was to find out their opinions on the possible causes of DIF and suggest ways to improve the test
items. The information concerning the participating language teachers for the focus group
interview is summarized in Table 4.

Data Processing
Detecting DIF

DIF exists when one specific group of test takers has a distinct expected item score than
similar test takers from a different group. The condition suggests that certain items are evaluating
something beyond the purported construct (Angoff, 1993; Pae, 2012; Meyer, 2014). Osterlind
(1983) introduced five procedures for detecting possible bias in test items: By analysis of
variance (ANOVA), transformed item difficulties (TID), chi-square (x2), item characteristic curve
(ICC), and distractor response analysis. Chi-square (¥2) was used as the main strategy for
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detecting possible test item bias in this study. To do so, jMetrik software was applied for
psychometric analyses. First, 835 test takers’ scores were loaded into an excel file. Then, they
were converted into a notepad file required for jMetrik. Additionally, for testing statistical
significance, common-odds ratio, ETS delta statistic, and the standardized mean difference
(SMD) for describing practical significance, Cochran-Mantel-Haenszel (CMH) statistic was
utilized. Notably, the analysis was separately done for each of the subgroups.

Assumptions Underlying Rasch model

There are two statistical suppositions; unidimensionality and local independence.
Unidimensionality signifies that the test consists of items that make use only of one dimension. In
other words, in this model, there is a single © for each testee, and other factors that might be
influencing the item response are treated as a random error or nuisance dimensions. These factors
are considered to be item-specific in that every item is unique and independent from other test
items (DeMars, 2010).

A principle specific to Rasch model is that the comparison between the characteristics of any
two testees should be equal no matter what subset of items is used for the comparison, and the
comparison between the properties of any two items should be equivalent without regard to
which subset of individuals is used for the comparison. This principle is known as specific
objectivity. (Andrich & Marais, 2019; Bond & Fox, 2013; Rasch, 1977). In order to meet the
assumption of uni-dimensionality in the Rasch model, the test was divided into its different parts
and the analysis was repeated for each of these parts independently.

Alternatively, the assumption of local independence is, in reality, a provision in jMetrik which
acts as an option for checking the assumption of local independence with Yen’s Q3 statistic,
defined as the correlation of residuals for a pair of items (Yen, 1984, cited in Meyer, 2014). By
performing a correlation analysis, it was found out that no extreme values were present and the
supposition of local independence was also supported.

CMH Chi-Square Statistic

Cochran—Mantel-Haenszel test (CMH) is a test employed in the investigation of stratified or
matched categorical data. It helps the researcher to test the connection between a binary predictor
and a binary outcome such as case or control status while taking into conideration the
stratification. This procedure aims to test the formulated null hypothesis based on item scores
providing every examinee is an independent member of the targeted group. By stratifying
examinees in terms of matched scores and evaluating the difference between the observed and
expected item scores pooled over all strata, it is possible to test the target hypothesis. In case the
difference existing between matched scores is not due to chance factors, the null hypothesis will
be rejected.

ETS DIF Classification Levels

According to Meyer (2014), ETS DIF classification levels could be described by ETS rules
regarding the common odds ratio related to the magnitude of DIF. There are three types of rules
labeled as A items, B items, and C items. “A” items have a CMH p-value larger than 0.05, that
means the common odds ratio is strictly between 0.65 and 1.53. “B” items, on the other hand,
have a common odds ratio lower than 0.53 and the upper bound of the 95% confidence interval
for the common odds ratio is less than 0.65. That is, the common odds ratio is larger than 1.89
and the lower bound of the 95% confidence interval is larger than 1.53.

Results
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In the quantitative phase, the data related to the comparative research whose main objective
was to grant a comprehensive representation of the evidential bases regarding the targeted
research questions, will be displayed and then will continue with a qualitative phase whereby an
interview was used to further explore the importance of equity and test fairness in the
interpretation of test scores.

Results of the quantitative stage

DIF analysis was used for each subgroup of testees from different majors taking the test. In
particular, each of the Agriculture and Engineering subgroups had one item classified as “C”
showing a large amount of DIF. In the Agriculture subgroup, item 1 was qualified as C+, but in
the Engineering subgroup item, 30 was qualified as C+. Notably, in other subgroups, certain
items showed B magnitude of DIF which will be explained below.

Educational Sciences DIF analysis evaluated eight items (13.33%) showing a moderate
magnitude of DIF. Four items (i.e., items 10, 17, 19, and 34) were classified as B- and was in the
favor of the reference group (i.e., female students) (6.66%), whereas items 21, 42, 43, and 51

: Item ee

Item Chi- e Item Difficult Item
No. Subtest Square P-value Class %iﬂTc)ulty ( Rasch) Y Discrimination
10 \ 4.46 0.03 B- 0.64 -0.31 0.46
17 \% 6.43 0.01 B- 0.60 -0.09 0.24
19 \ 4.22 0.04 B- 0.66 -0.42 0.63
21 \ 9.38 0.00 B+ 0.82 -1.47 0.47
34 G 7.85 0.01 B- 0.44 0.71 0.30
42 C 4.40 0.04 B+ 0.52 0.33 0.44
43 C 4.93 0.03 B+ 0.67 -0.45 0.50
51 R 3.86 0.05 B+ 0.74 -0.90 0.41

were classified as B+ and favored the focal group or male students (6.66%). The Characteristics
of these items are shown in Table 4.

Table 4
Items exhibiting DIF in Educational Sciences

As indicated in Table 5 the highest percentage of DIF for the subgroup in Educational
sciences belongs to the cloze test and favors females. Similarly, the Reading section of the test
also favors females. The vocabulary and grammar parts of the test, however, favor males. The
cloze and reading comprehension parts were basically related to comprehension check and
female students in Educational sciences outperformed males in answering contextualized
language items which need a more holistic view of the text. However, males were good at
decontextualized language items.

Table 5

Percentage of DIF in Different Test Parts in Educational Sciences Subgroup
Test Part Vocabulary Grammar Cloze Test Reading
DIF Favoring Males 12% 6.66% 0% 0%
DIF Favoring Females 4% 0% 20% 10%
Total DIF 16% 6.66% 20% 10%

In the Para-medicine subgroup DIF analysis, six items (10%) exhibited moderate DIF
magnitude. Five items were qualified as B- favoring male students (8.33%) and one item
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qualified as B+ favoring female students (1.66%). Items 2, 18, 21, 44, and 51 were classified as
B- favoring the reference group (i.e., males), and item 29 was identified as B+ favoring the focal
group or females. The characteristics of these items are depicted in Table 6.

Table 6

Items exhibiting DIF in Para-medicine Subgroup

Item . It(_em_ Itgm_ Item
No Subtest  Chi-Square P-value Class  Difficulty Difficulty Discrimination
' (CTT) (Rasch)

2 \ 4.77 0.03 B- 0.58 -0.02 0.47

18 \ 3.19 0.01 B- 0.95 -1.35 0.30

21 \ 5.27 0.05 B- 0.99 -2.83 0.005

29 G 4.59 0.03 B+ 0.81 0.23 0.30

44 C 4,57 0.03 B- 0.75 0.63 0.45

51 R 3.85 0.02 B- 1.00 -4.05 0.30

It is clearly observed that in the para-medicine subgroup, the highest percentage of DIF
belongs to the vocabulary section and is in favor of males. The results related to both cloze test
and reading sections favor males, while the grammar part favours students. It seems that the items
favoring males or females change for different subgroups. Likewise, Table 7 provides a summary
of the DIF analysis for the para-medicine subgroup.

Table 7

Percentage of DIF in Different Test Parts in Para-medicine Subgroup

Test Part Vocabulary  Grammar Cloze Test Reading
DIF Favoring Males 12% 0% 10% 10%
DIF Favoring Females 0% 6.66% 0% 0%
Total DIF 12% 6.66% 10% 10%

The analysis of the test items in the Physical Education subgroup identified four items
(6.66%) as exhibiting a moderate magnitude of DIF. Two items were in favor of male students
(3.33%) and two items were in favor of females (3.33%). Items 45 and 55 were qualified as B-,
favoring the reference group (i.e., the male students), while items 33 and 57 qualified as B+
favoring the focal group or females. The characteristics of these items are displayed in Table 9.

Table 8

Items exhibiting DIF in Physical Education Subgroup

Item . Itgm_ Ite_zm_ Item

No. Subtest  Chi-square  P-value Class  Difficulty Difficulty Discrimination
(CTT) (Rasch)

33 G 7.05 0.01 B+ 0.89 -0.16 0.30

45 C 3.85 0.05 B- 0.47 1.29 0.31

55 R 5.12 0.02 B- 0.76 1.07 0.59

57 R 6.10 0.01 B+ 0.87 0.10 0.30

In the Physical Education subgroup, the highest percentage of items exhibiting DIF belonged
to the reading test section favoring both males and females equally. The vocabulary part showed
no DIF, whereas the grammar part favored females, and the cloze test favored males. Percentages
of items exhibiting DIF in the Physical Educational subgroup for each test part for males and
females are depicted in Table 9.
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Table 9

Percentage of DIF in Different Test Parts in Physical Educational Subgroup

Test Part Vocabulary Grammar Cloze test Reading
DIF Favoring Males 0% 0% 10% 10%
DIF Favoring Females 0% 6.66% 0% 10%
Total DIF 0% 6.66% 10% 20%

The analysis of the Architecture subgroup revealed that four items (6.66%) had DIF. One item
favored male students (1.66), and three items favored female students (5%). Item 42 was
qualified as B- and items 14, 51, and 53 as B+. The characteristics of these items are depicted in
Table 10.

Table 10

Items Exhibiting DIF in Architecture Subgroup

Item . Ite_:m_ Ite_:m_ Item

No Subtest  Chi-square  P-value Class  Difficulty Difficulty Discrimination
' (CTT) (Rasch)

14 \% 7.12 0.01 B+ 0.58 0.37 0.49

42 C 3.91 0.05 B- 0.49 0.85 0.35

51 R 3.94 0.05 B+ 0.79 -0.97 0.51

53 R 5.63 0.02 B+ 0.79 -0.83 0.51

As can be seen, the highest percentage of items exhibiting DIF was related to the Reading
part, and these items favored female students in general. While the Vocabulary part favored
females, the cloze test favored males. The grammar part showed no DIF. All in all, the point that
there is a lack of a fixed pattern for items favoring males and females was confirmed by going
through the details of this subgroup too. Table 11 reports DIF percentages for the Architecture
subgroup.

Table 11

Percentages of DIF in Different Test Parts in Architecture Subgroup

Test Part Vocabulary Grammar Cloze Test Reading
DIF Favoring Males 0% 0% 10% 0%

DIF Favoring Females 4% 0% 0% 20%
Total DIF 4% 0% 10% 20%

Similarly, the analysis of the Agriculture subgroup revealed three items (5 %) having DIF.
Item1 was classified as C+ and items 4 and 37 were classified as B+. These items were in favour
of the focal group or females. The characteristics of these items are depicted in Table 12.

Table 12
Items Exhibiting DIF in Agriculture Subgroup
Item . Ite_)m_ Itt_em_ Item
No Subtest  Chi-square  P-value Class  Difficulty Difficulty Discrimination
' (CTT) ( Rasch)
1 \Y 7.81 0.01 C+ 0.83 -1.23 0.24
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4 Vv 7.30 0.01 B+ 0.58 0.33 0.34

37 G 4.39 0.04 B+ 0.65 -0.08 051

Clearly, the highest percentage of DIF was in the vocabulary part favoring female students.
The Grammar part also favored female students. Cloze test and reading parts showed no DIF.
Once again, an absence of a fixed pattern for items favoring males and females was confirmed by
going through the details of the subgroup.

Table 13

Percentage of DIF in Different Test Parts in Agriculture Subgroup

Test Part Vocabulary  Grammar Cloze Test Reading
DIF Favoring Males 0% 0% 0% 0%

DIF Favoring Females 8% 6.66% 0% 0%
Total DIF 8% 6.66% 0% 0%

The analysis of the items for the Engineering subgroup indicated that two items (3.33%)
exhibited DIF. One of the items was in favour of female students (1.66%) and the other one
favored male students (1.66%). In fact, item 30 exhibited C magnitude of DIF and favored female
students, and item 45, exhibiting B magnitude of DIF, favored the male students. The
characteristics of these items are depicted in Table 14.

Table 14
Items Exhibiting DIF in Engineering Subgroup
Item . Itgm_ It?m. Item
No Subtest  Chi-square  P-value Class  Difficulty Difficulty Discrimination
' (CTT) ( Rasch)
30 G 8.99 0.00 C+ 0.36 1.41 0.25
45 C 4.61 0.03 B- 0.42 1.11 0.05

It is clearly observed that in the Engineering subgroup, the highest percentage of DIF
belonged to the cloze test, which favoured male students. The grammar part of the test favored
female students only, while the vocabulary and reading parts exhibited no DIF. The result of the
DIF analysis for the engineering subgroup is summarized in Table 15.

Table 15

Percentage of DIF in Different Test Parts in Engineering Subgroup

Test Part Vocabulary  Grammar Cloze Test Reading
DIF Favoring Males 0% 0% 10% 0%

DIF Favoring Females 0% 6.66% 0% 0%
Total DIF 0% 6.66% 10% 0%

Clearly, DIF analysis of the test items belonging to the Humanities Subgroup demonstrated a
negligible, A-level DIF. Table 16 presents the percentage of items favouring males and females.

Table 16

Percentage of Items Favoring Females and Males in Each Subgroup

Subgroup  Education Para- Physical ~ Architectur Agriculture  Engineerin  Humanitie
al medicin  Education e g S

Sciences e
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Males 6.66% 8.33% 3.33% 1.66% 0% 1.66% 0%
Females 6.66% 1.66% 3.33% 5% 5% 1.66% 0%
Total 13.32% 9.99 6.66% 6.66% 5% 3.32% 0%

Looking at the DIF analysis of the items answered by testees from different subgroups
indicates that some of the items on the test under scrutiny favored males while others favored
females. Overall, females were more favored than males in Grammar and Reading, while in the
Vocabulary and Cloze subsections of the test, males were more favored than females. The related
percentages are reported in Table 17.

Table 17
Number and Percentage of Items Favoring Females and Males in Each Test Part
Test Part Females Males Females Males Total DIF
Vocabulary 4 6 16% 24% 40%
(25 items)
Grammar 4 1 26.6% 6.66% 33.26
(15 items)
Cloze Test 2 4 20% 40% 60%
(10 items)
Reading (10 items) 4 2 40% 20% 60%

As can be seen, items comprising the targeted test defy test equity and fairness and behave
differently for different genders from different major types.

Results of the qualitative stage
The results of the focus group interview are presented in Figure 1.

Figure 1
Results of the Focus Group interview
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The interview directed under the guidance of the researcher brought to the surface a number of
causes that adversely affected test fairness and equity. It was admitted that the construction of
high-stakes general achievement tests required carefully designed plans considering all aspects of
test bias.

The majority of the respondents who were interviewed felt that the targeted list of factors
causing DIF might have a great bearing on the so-called rest equity and fairness. Comparing the
results obtained from the two phases of the study, it was seen that the overall response to the
questions posing the causes of DIF supported the experimental evidence overwhelmingly.

Discussion

This study aimed to apply DIF analysis to identify the possible threat to test validity by
examining whether the items used in a given test function differentially among distinct sub-
populations of the testees across different fields. We applied DIF analyses to find the biased
items in a 60 item, multiple choice General English Achievement Test administered at IAU in
Iran in order to examine the extent to which the examinees’ field of study influence possible
gender-based DIF. To achieve the predicted objectives, a two phase study plan comprising a
quantitative and a qualitative phase was devised to investigate the validity of the test and its
fairness. In the first phase, the main objective was to determine the extent to which the
examinees’ field of study influenced any possible gender-based DIF and to identify whether the
items on the targeted test exhibited DIF in different subgroups or majors. The results of the
quantitative phase, the gender-based DIF analysis of the test items, revealed that the examinees’
field of study had a considerable effect on their overall test scores.

The findings are consistent with Ryan and Bachman (1992) who applied gender-based DIF
analysis to examine the test performance of male and female test takers on TOEFL and FCE tests.
The results revealed that four items favored males and two of them were biased toward females
in the TOEFL test, whereas only one of the items favored males and one was in favor of the
females in the FCE test.
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The results were also in agreement with Barati and Ahmadi’s (2012) findings based on
gender-based DIF analysis showed that certain items in the grammar, language function, and
cloze sub-sections of the Iranian National University Entrance Exam subtest favored females,
while some of those in the vocabulary and word order sections favored males. It is encouraging to
compare the results of the study with those found by Alavi and Bordbar (2018), who used
gender-based DIF analysis to investigate test fairness in an lIranian high stake language
proficiency test named the National University Entrance Exam for Foreign Languages
(NUEEFL). The results revealed that 40 items out of the 95 items on the test contained irrelevant
construct variance adversely affecting test equity.

The current findings also accord with the observations reported by Ravand, Firoozi, and
Rohani in 2019. The results demonstrated that about half of the DIF items identified in the
general English section of the university entrance exam for the English Master Program were
contaminated with gender bias. Likewise, the findings of the study are consistent with those
reported by Yoon (2020), and Geramipour (2020) who used DIF analysis reading comprehension
and the findings of the studies indicated the presence of ten DIF items with a large size effect.

The thematic interpretation of the interview with the selected general English teachers based
on the prespecified themes by the researcher in the second phase of the study demonstrated that
there were possible sources of threat to validity and test fairness in the targeted general English
test. During the focus group discussions, almost two-thirds of the participants (64%) pointed to
and agreed with several causes of DIF. A common theme emerging out of the discussion was the
case of topic familiarity for males in the cloze subsection in the test. Approximately half of those
surveyed commented that the content of the text used in reading and cloze sub-parts of the test
was responsible for the emergence of DIF. They stated that the questions in the cloze test could
have been answered using general knowledge and they were biased towards males due to the text
content and topic familiarity. They emphasized that the selection of content for reading
comprehension and cloze subsections of the test should be chosen with utmost care and
sensitivity.

Some items like item 1 in which there is a male proper name, or item 2 in which the item stem
includes the word “brother” cause DIF because they point to a specific gender and such words or
proper names could influence the perception and recall of things and events. Item 1 with the
proper name” Reza” in the Agriculture subgroup analysis with a large magnitude of DIF
functioned to the advantage of females. Similarly, item 2 with the word” brother” functioned to
the advantage of males in the Para-medicine subgroup. Replacing the stem of such items using
short dialogues with male and female speakers was suggested for removing DIF in such items. In
response to the causes of DIF for items favoring females, 70 % of those interviewed said that the
reason for the higher percentage of DIF favoring females was that test developers were also
females and they enjoyed the same cognitive learning style and a common perspective on the
world as the female testees. Another reason was that obtaining a higher score has been of higher
importance for females and this likely led to putting more effort even in the exam session and has
consequently caused more response validity for females.

Overall, the results obtained from the interpretation of the comments in the focus group
interview revealed that the majority of those in the interview (90%) completely agreed with
prespecified causes of DIF and suggested that there was a great need for finding more effective
methods of constructing general English tests where the items are bias-free only measuring the
construct under scrutiny. It is observed that the results of this study corroborate the findings of a
great deal of the previous work in the field of testing, where the application of DIF analysis could
practically improve the quality of test validation (Bank, 2009; Belzak & Bauer, 2020; Chen Liu
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& Zumbo, 2020; Mckeown & Oliveri, 2017; Paulsen et al. 2020; Zhu & Aryadoust, 2020, among
many others).

Conclusion

The present study aimed at examining the effect of gender on test-takers seating for a general
English achievement test at IAU. It was found that the items on the test exhibited DIF in different
subgroups. It revealed that three subgroups favored female students more than male students
(Architecture, Agriculture, and Humanities), however, one subgroup favored males more than
females. (Para-medicine) and two subgroups favored males and females equally (Educational
Sciences and Engineering).) Regarding the test parts, in Grammar and Reading, females were
more favored than males, while in Vocabulary and Cloze Test males were more favored than
females. The findings of this study may bring about certain implications regarding gender DIF in
IAUGEAT. The results may be advantageous to test developers by providing information
concerning the influence of gender on the performance of test-takers. By identifying items free of
DIF and modifying or eliminating those violating the validity of test, test developers should have
a bank of tests in which the items are purely bias-free. Considering the scarcity of the DIF
research on general English achievement tests, the present research could be insightful to the
practitioners in this field and used as a platform for further studies in this regard. The results of
the present study could also be helpful to teachers and learners. The results of the study have
important implications for developing bias-free general English achievement tests. Validity is a
multifaceted phenomenon that should be the main focus of test construction. However, to clearly
understand the true nature of the influence of gender and testees’ type of major on the
interpretation of test scores, more research needs to be undertaken. More DIF studies focusing on
the interaction effect of field of study with other factors can be very enlightening and will deepen
understanding of the DIF and its possible causes. The evidence from this research suggests that
more research is required to fathom out the true nature of test validity and test fairness. It was
stated that of numerous methods available for detecting DIF, just one method was used in the
present study for analysis and this could be regarded as one of the limitations of the study. The
results of the current study were based on a limited item pool of 60 items; therefore, it needs to be
repeated with larger samples of test items. Furthermore, the focus group was managed without
the presence of the testees taking the targeted test. Their absence made the researcher’s chance of
reaping the benefits of the insider perspective, where those belonging to the study were not
provided with the opportunity to express their own ideas. Taken together, the findings of this
study pave the ground for implementing projects at the national level through the collaborative
work of concerned researchers, shedding light on the factors causing item DIF and contaminating
test fairness.
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