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This research aims to detect Differential Item Functioning (DIF) in the 2014/2015
National Examination Questions in mathematics of junior high schools and equivalent-
level schools in the Yogyakarta region as a reference group and the South Kalimantan
region as a focus group using the Likelihood Ratio Test (LRT) method, Area Measure
Raju, and Lord. A sensitivity analysis was conducted to determine the most sensitive
method. The data consisted of 5,465 National Examination papers of the students from
the two regions who worked on type A questions. A sample of 1,000 exam papers for
each region was established using the simple random sampling (SRS) technique, which
was conducted to avoid the effect of sample size. The research results showed that by
using the LRT method, the researchers found 36 items had significant DIF detection,
32 items were significant for Raju Area, and all items had significant DIF detection using
Lotd. Lord Method is the most sensitive method because it can detect most DIF items.
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INTRODUCTION

The education assessment system in Indonesia has undergone significant transformation
over several decades. Starting from the Final Examination (1950-1964), this system was then trans-
formed into the National Examination or Ujian Nasiona/ (UN) in 2005. For 15 years, the UN
became the main measuring tool for assessing the quality of national, regional, and individual
education and the basis for selection to further education (Yamin & Syahrir, 2020). The National
Examination could determine a student's graduation. Implemented in elementary, middle, and high
schools, the National Examination has been a benchmark for student achievement for over a
decade. However, in 2020, the National Examination was officially abolished and replaced with a
new assessment system, namely, the National Assessment or Aseswen Nasional (AN) (Azis, 2015).
This decision was made because the National Examination was considered less effective in
measuring student learning achievement and character (Hadi et al., 2020). The abolition of the
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National Examination marks a new era in educational assessment in Indonesia (Alfarizi, 2019). AN
is designed to provide a more comprehensive picture of the quality of education, with a focus on
measuring literacy, numeracy, and character (Jusmirad et al., 2023; Zukmadini et al., 2021). This
system is expected to produce more comprehensive data to map the quality of education at various
levels and regions and become the basis for developing more targeted education policies (Hidajad,
2019).

To replace the UN, there is a need for a new test device that is valid and consistent (Thsan,
2016). Validity refers to the ability of a test to measure what it is supposed to measure, while
consistency ensures that measurement results are stable and not influenced by external factors
(Gaberson, 1997; Sinha et al., 2013). One indicator of an invalid and consistent test is Differential
Items Functioning (DIF) (French et al., 2019; Kane, 2013). DIF occurs when the performance of
test takers from a certain group (for example, gender, region, ethnicity) differs significantly on
certain items compared to the reference group (Cho et al., 2016; Delgado et al., 2018; Kane, 2013;
Retnawati, 2013). To detect DIF, test participants are divided into two groups: a focus group and
a reference group. The focus group consists of test takers who are suspected of being disadvantaged
by certain test items compared to the reference group (Desjardins & Bulut, 2017). This grouping
can be based on various factors, such as gender, region, and ethnicity. Test items that show DIF
indicate unfairness in the test (Effiom, 2021). These items favor certain groups and cannot object-
tively measure test takers' ability. Therefore, detecting and removing DIF items from new test sets
is important to ensure fair and accurate assessment (Effiom, 2021).

Much research has been carried out regarding the DIF in various contexts. Akour et al. (2015)
detected DIF in the 2006 Program for International Student Assessment (PISA) data using the Net
and Global Differential Items Functioning method and found that five of the six items contained
DIF. Patricia and Aradjo (2012), in their research on DIF in PISA 2009 reading ability items based
on student immigrant status, classified DIF items based on question format, text format, aspect,
type, and text situation. Yildirim (2019) detected DIF in the 2012 PISA mathematics test based on
gender and found three questions containing DIF. Meanwhile, Zampetakis et al. (2017), in their re-
search with survey data measuring the variables entrepreneurial intuition, attitudes towards entre-
preneurship, subjective norms, and perceived behavioral control, found DIF in the sixth item,
"taking time to learn about starting a company" on the latent vatiable entrepreneurial intuition.

Various methods are used to detect DIF, including Factor Analysis, Mantel-Haenszel, Log-
linear model, chi-square, ANOVA, testing item differentiation using point-biserial and partial cor-
relation, testing item difficulty levels using various theoretical transformations, Likelthood Ratio
Test, Lord Chi-Square test, and Raju Area Measure. These methods are generally divided into two
categories: parametric DIF (or DIF based on item response theory) and nonparametric DIF. Para-
metric DIF uses item and individual ability level parameters to detect DIF, while nonparametric
DIF uses only raw items and test scores. Desjardins and Bulut (2017) state that parametric DIF is
better than nonparametric DIF.

Several methods are commonly used in parametric DIF detection, including the Likelihood
Ratio Test (LRT) and Raju Area Measure. LRT was developed by Thissen et al. (1986) and can
detect significant differences in item responses between two groups. The LRT does not require a
variance-covariance matrix parameter estimator, so it is theoretically preferable to the Raju Area
Measure (Thissen et al., 1988). Raju's Broad Measure, developed and refined by Raju (1990), com-
pares the function of item characteristics, namely the Item Characteristics Curve (ICC) (Hambleton
et al., 1991). Various DIF methods produce different estimates, with the intent of finding the best
method. Sensitivity analysis can be used to determine the most sensitive method. This is done by
identifying the method that detects the most DIF. The method that detects the most DIF in the
data used is considered the most sensitive method. Research related to sensitivity analysis based on
the number of DIF items has been carried out.

Mathematics is a scientific discipline that emphasises organized thought patterns, logical
proof, and clear and concise symbolic representation (James et al., 1959). Introduced from an early
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age, mathematics became the basis for studying other sciences. Mathematics material is neatly struc-
tured, so the knowledge and understanding obtained previously become the foundation for study-
ing subsequent material. Mathematics, as one of the basic subjects in education, makes Mathema-
tical ability an important factor in measuring student achievement. Student achievement can be
measured through various measuring tools, including the UN.

Based on the results of the UN in mathematics at the junior high school and equivalent-level
schools in 2015-2019 (Center for Educational Assessment, 2020), the Yogyakarta region con-
sistently shows superior performance compared to the national average score. This can be seen in
Figure 1, where the Yogyakarta area has always been above the national average line for five con-
secutive years. On the other hand, several regions are still below the national average, such as the
South Kalimantan region.

PROVINCE
DI YOGYAKARTA
. 4 SOUTH KALIMANTAN
\ NATIONAL

National Exam Average

5 2016 2017 2018 2019

Mational Exam Year

Figure 1. Average National Examination Score for Middle School in Mathematics

Figure 1 shows that the Yogyakarta region is consistently above the national average score
for the National Examination Mathematics for junior high school and equivalent-level schools
during the 2015-2019 period, while the South Kalimantan region is always below it. In 2015, both
regions showed almost the same scores. The DKI Jakarta region, with an average score of 71.19,
has the highest performance. Differences in National Examination results can be influenced by
various factors, one of which is the fairness of the test equipment (Leiner et al., 2018; Siegrist et
al., 2012). Therefore, it is necessary to test the test equipment (National Examination) by region to
determine whether it is fair for all groups. A fair test set is characterized by the absence of questions
containing DIF.

DIF detection is done by dividing test participants into two groups: a reference group and a
focus group. The Yogyakarta region was chosen as a reference group because of its good quality
of education and because it is a reference for other regions in Indonesia. The Yogyakarta region
also has the highest teacher competency in Indonesia (Turang, 2017; Sitepu & Rahmawati, 2022),
contributing to high student abilities and good National Examination results. In the 2014/2015
Junior high school and equivalent-level schools National Examination Mathematics, the average
score for the Yogyakarta region was 58.66, and only South Kalimantan had a score close to that,
namely 58.05 (Center for Educational Assessment, 2020). This was the reason for selecting South
Kalimantan as the focus group. DIF detection based on region has been carried out in various
studies. Whynes et al. (2013) detected DIF on the health-related quality of life instrument (EQ-5D)
with acute stroke clinical trial data ISRCTN 99414122). The results show that the average service
index score in the United Kingdom is significantly higher than in Asia and elsewhere. Another
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study by Huang et al. (2016) detected DIF by region (United States-Canada, Mainland China-Hong
Kong China, and United States-Mainland China) in PISA data using the Multidimensional Random
Coefficient Multinomial Logit Model (MRCMLM) method. The results showed that the number
of easier questions to do are seven questions for American students, three questions for Canadian
students, 19 questions for Mainland Chinese students, 17 questions for Hong Kong Chinese stu-
dents, 31 questions for American students, and 29 questions for Mainland Chinese students.

Detecting DIF on National Examination test equipment based on region is very important
because Indonesia's education quality is not evenly distributed. Fair testing tools for all students in
Indonesia are needed to ensure fairness in achievement assessments. The results of this DIF
detection will be used to evaluate the creation of a new test device, which is expected to be better
and fairer. Thus, this research aims to detect DIF on National Examination test equipment using
various methods, reveal the most sensitive method for detecting DIF on National Examination
test equipment, and reveal which items containing DIF tend to be more beneficial for students in
which areas.

METHOD

This research uses UN data from two regions: Yogyakarta and South Kalimantan. The
research population consisted of 51,010 junior high school/equivalent students in the Yogyakarta
area and 56,852 junior high school students in South Kalimantan (Center for Educational
Assessment, 2020). The research sample was established randomly without replacement using the
stratified random sampling method. Stratification was carried out based on region to avoid the
influence of sample size (Scott et al., 2009). From each region, 1,000 students were taken to work
on type A questions. Moreover, the research participants were anonymized to maintain confiden-
tiality, and the data obtained were used only for research purposes.

The variables used in this research include region and the 2014/2015 National Examination
(UN) questions in mathematics for junior high school/equivalent-level schools, from number 1 to
40. The regional variable identifies the school location of junior high school/equivalent-level stu-
dents in the research sample. This study has two scores for the regional variable: the Yogyakarta
region and the South Kalimantan region. Meanwhile, the question item variables, from numbers 1
to 40, each have one column in the research data. Each column contains a dichotomous score,
where a score of 0 indicates an incorrect answer, and a score of 1 indicates a correct answer. Model
fit analysis and assumption testing were used to select the best-fitting model for both data. Further-
more, DIF analysis was carried out to detect the presence of DIF in the test items in the data used.
DIF analysis was carried out using the LRT, Raju, and Lord Methods. The method that detects
most DIF is the most sensitive. The data analysis process was carried out using R Studio Open-
Source software.

FINDINGS AND DISCUSSION
Findings
Model suitability and assumptions

In this study, the best model selection was based on the model with the most suitable items
and the model with the smallest AIC, BIC, and AICc values, as shown in Table 1.

Table 1. Comparison of the Number of Suitable Test Items in Data for the Yogyakarta and
South Kalimantan Regions

Rasch 1PL 2PL 3PL
South South South South
Yogyakarta Kalimantan Yogyakarta Kalimantan Yogyakarta Kalimantan Yogyakarta Kalimantan
10 5 9 5 28 18 32 23
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Table 1 shows that the 3PL. model is the most suitable for data from the Yogyakarta and
South Kalimantan regions because it has the largest number of suitable items. In addition, it is
necessary to look at the goodness of fit for each model, using AIC, BIC, and AICc.

Table 2. The Goodness of Fit in Each Model in Each Data

Model Region AIC BIC AlICc
Rasch Yogyakarta 37691.85 37893.07 37695.45
1PL Yogyakarta 37692.28 37893.50 37695.88
2PL Yogyakarta 37025.18 37417..80 37039.28
3PL Yogyakarta 36375.80 36964.73 36408.84
Rasch South Kalimantan 47540.17 47741.39 47543.77
1PL South Kalimantan 47540.17 47741.39 47543.77
2PL South Kalimantan 46403.83 46796.45 46417.93
3PL South Kalimantan 45955.39 46544.32 45988.43

Table 2 shows that the 3PL. model in the data for the Yogyakarta region and the South
Kalimantan region has the lowest AIC, BIC, and AICc values, so it can be concluded that the best
model for these two data is the 3PL. model. Therefore, in the next analysis, the 3PL. model was
used. Based on testing the unidimensional assumption, factor analysis using 40 variables (test
items), the factor analysis the eigenvalues were obtained, which were then plotted in an ordered
manner (scree plot) because the ordered eigenvalues number 11 onwards tend to be the same
(constant). Then, the 10 highest-ordered eigenvalues were displayed. In the scree plot, the amount
of variance explained by the eigenvalues is displayed, and the data for the Yogyakarta Region can
be seen in Figure 2a and for the South Kalimantan Region in Figure 2b.

Scree plot Scree plot

40~ 30-

26.1%
32.6%

Percentage of variance explained
N w
3 8
;

o
v

Dimensions Dimensions

@) (b)
Figure 2. (a) Scree Plot on Yogyakarta Data, (b) Scree Plot on South Kalimantan Data

Figure 2a and Figure 2b show that one dimension is very dominant over the other dimen-
sions, and there is an elbow point from dimension one to dimension two so that the unidimensional
assumption is met. The local independence assumption is met because the unidimensionality as-
sumption is met. Testing the assumption of parameter invariance was carried out by dividing stu-
dent data into two groups: 500 student data in odd order and 500 student data in even order. After
that, it was estimated using the 3PL. model, obtaining parameter estimates a (discriminant), b (diffi-
culty level), and g (Pseudo-Guessing). Figure 3a and Figure 3b are invariance plots of parameter a,
Figure 4a and Figure 4b are invariance plots of parameter b, Figure 5a and Figure 5b are invariance
plots of parameter g, and Figure 6a and Figure 6b are ability invariance plots (8). The invariance
assumption is met because the points follow a straight line, as seen in all the invariance plot figures.
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Figure 6. Invariance of competency parameters in data from (a) Yogyakarta Region and (b) South
Kalimantan Region

Differential Items Functioning

In this study, the researchers used three methods to detect DIF: the Likelihood Ratio Test
Method, the Raju Area Measure Method, and the Lord Method. The results of DIF detection using
the Likelihood Ratio Test Method can be seen in Table 3. In LRT, the calculated values are com-
pared with a table of degrees of freedom m, where m is the difference in the number of parameters
estimated between the compact and augmented models. In this study, the compact model consisted
of 39 questions, and the augmented model consisted of 40 questions. The number of parameters
estimated in the compact model is 117 (three parameters in each item), and the number of para-
meters in the augmented model is 120 (three parameters in each item). Therefore, the degree of
freedom m is equal to 3. Items can be said to have DIF detected if the statistic is greater than 7.81.
The results of DIF detection using the Likelihood Ratio Test Method showed that 36 items had
DIF detected; only items 8, 21, 26, and 34 were not detected by DIF.

Table 3. LRT Method DIF Detection Results

"Il:lsltr;;)eerrn Statistics ~ P-Value Category Tl‘sfltn{;)eerf Statistics ~ P-Value  Category
1 16.68 0.0008 DIF 21 4.76 0.1906 Not DIF
2 8.28 0.0405 DIF 22 9.45 0.0239 DIF
3 19.89 0.0002 DIF 23 66.16 0 DIF
4 37..84 0 DIF 24 8.79 0.0322 DIF
5 15.4 0.0015 DIF 25 11.34 0.01 DIF
6 31.02 0 DIF 26 7..81 0.0501 Not DIF
7 9.92 0.0193 DIF 27 399.88 0 DIF
8 5.24 0.1549 Not DIF 28 17..51 0.0006 DIF
9 124.19 0 DIF 29 144.86 0 DIF
10 29.27 0 DIF 30 16.96 0.0007 DIF
11 75.57 0 DIF 31 62.15 0 DIF
12 29.38 0 DIF 32 49.42 0 DIF
13 11.77 0.0082 DIF 33 83.4 0 DIF
14 146.4 0 DIF 34 212 0.5476 Not DIF
15 29.24 0 DIF 35 29.57 0 DIF
16 28.15 0 DIF 36 25.66 0 DIF
17 62.3 0 DIF 37 23.71 0 DIF
18 15.67 0.0013 DIF 38 21.85 0.0001 DIF
19 60.37 0 DIF 39 79.53 0 DIF
20 75.92 0 DIF 40 129.75 0 DIF
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The results of DIF detection using the Lord Method are shown in Figure 7. Where items
detected by DIF have a value of more than 5.99 («=0.05), items outside the line are colored red,
while items that do not contain DIF are shown in black. Figure 7 shows that all the items are red
and outside the line. Therefore, DIF detection using the Lord Method concludes that significantly
all items contain DIF.

Lord's )52
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Figure 7. Result of Lord Method DIF Detection

The results of DIF detection using Raju Area Measures (SA method) can be seen in Figure
8. The grains detected by DIF are outside the parallel lines in the value range of -1.96 to 1.96. Items
that are outside the line are colored red, while items that do not contain DIF are colored black.
This shows that only test items number 2, 4, 6, 11, 22, 27, 35, and 38 do not contain DIF.
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Figure 8. Result of Raju Method DIF Detection

DIF Sensitivity Level

In this research, DIF was analyzed using three methods, namely Likelihood Ratio Test, Raju,
and Lord. The analysis results show that the Lord Method produces the highest number of DIF
items, namely 40 items, followed by the Raju Method with 32 items and the Likelihood Ratio Test
Method with 36 items. This shows that Lord Method is the most sensitive in detecting DIF in the
2015 Middle School National Examination mathematics data compared to the Yogyakarta and
South Kalimantan regions. The percentage comparison of DIF detection results with various
methods can be seen in Figure 9.
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These findings indicate that the Lord Method can be used more effectively to identify items
on the 2015 Middle School National Examination Mathematics, which shows differences in func-
tion between the reference and focus groups. This is important to ensure the fairness and validity
of the National Middle School National Examination mathematics test so that the test results can
more accurately reflect the abilities of students from various regions.

Percentage

DIF Detection Method

120%

100%
80%
60%
40%
20%

0%

90%

Test

80%

Likelihood Ratio

Raju

100%

Lord

Figure 9. Comparison of DIF Detection Results with Various Methods

Probability of a Student’s Correct Answer Based on Regions

Items that previously contained significant DIF were analyzed using ICC to see the proba-
bility of students answering correctly based on region, as shown in Figure 10 and Figure 11.
Yogyakarta region is shown in a black line, while South Kalimantan region is shown in a red line.
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Figure 10 shows that the students from the Yogyakarta Region have the opportunity to
answer correctly items 1, 3, 5,7, 8,12, 13, 14, 15, 16, and 20. In items 9, 10, and 17, it can be seen
that the interval is divided into three, and they can be classified into low, medium, and high ability.
Students from the Yogyakarta Region with low and high abilities are superior and have a higher
chance of answering questions correctly than students from the South Kalimantan Region. For
Items 18 and 20, the interval is divided into two: low and high ability. Students from the South
Kalimantan Region with a low ability level have a greater chance of answering questions correctly
than students from the Yogyakarta Region. However, students from the Yogyakarta Region have
a high chance of having a high ability level.

ICC for items 21 to 40 can be seen in Figure 11. Items 21, 24, 26, 28, 30, 32, 33, 34, and 36
show that the ability of students from the Yogyakarta Region is better in answering a test item cot-
rectly than students from the South Kalimantan Region. However, the opposite is shown in Items
29 and 40, where students from the South Kalimantan region are more likely to answer questions
correctly at all levels of ability: low, medium, and high. In Items 23, 25, 31, 35, and 37, the interval
is divided into two, which can be classified into low and high ability. Students from the Yogyakarta
Region with high ability have a greater chance of answering questions correctly than those from
the South Kalimantan Region. In contrast, students from the South Kalimantan Region only have
a high chance of answering questions correctly at a low ability level.
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Figure 11. ICC between Yogyakarta Region and South Kalimantan Region in Items 21-40
Detected by DIF
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Discussion

The results of the analysis show that there are still many items that contain DIF. In this study,
the total number of items that significantly contained DIF in the 2014/2015 National Examination
(UN) mathematics questions for junior high school/equivalent level, from numbers 1 to 40, was
quite large. A total of 36 items that significantly contained DIF were detected using the Likelihood
Ratio Test Method, 32 items that significantly contained DIF using the Raju Broad Measure
Method, and 40 items or all items contained DIF through detection using the Lord Method. This
result is quite worrying because the items detected are UN items. Previously, research on DIF con-
ducted by Sudaryono (2017) also found the same thing in the national mathematics examination
questions for senior high schools in Tangerang for the 2008/2009 academic year. Research by Hadi
etal. (2021) also shows the same thing. DIF still detected many items on the 2014/2015 high school
level mathematics national examination test using the Rasch method based on region. However, in
contrast to research by Galli et al. (2011), which stated that only eight out of 30 items detected DIF
based on the region using the Likelihood Ratio Test Method on a mathematics test device (not the
National Examination) which was tested on participants who did not have a mathematics back-
ground. Even though there are differences in number, questions containing DIF should still be
given special attention. Our findings show that the National Examination test equipment still has
many shortcomings, especially in making questions. It is recommended that question-making
should pay more attention to the socio-demographic conditions and abilities of test takers in each
region so that the questions can be fair. It is also necessary to look more closely at the national
scale test development process so that the test items do not contain DIF.

The analysis results also show that the method that produces the most items containing DIF
is the Lord Method, which is the most sensitive. These results are in line with those found by
Langer (2008) that the Wald test, a variation of the Lord Method, performed better in detecting
DIF. In addition, Soysal and Kogar (2021) also showed the same thing, that the LLord Method was
the most sensitive in detecting DIF, especially when considering the effect of item position. This
was further supported by Sudaryono (2017), who found that the Lord Method outperformed other
methods, including Mantel-Haenszel and Scheuneman's Chi-square, in detecting DIF. On the other
hand, previous studies on DIF detection have identified various key factors that can affect the
performance of detection methods. Ugurlu and Atar (2020) found that sample size and percentage
of items with DIF significantly impact the performance of Multiple Indicators, Multiple Causes,
and Logistic Regression methods. Similarly, Basman (2023) and Ukanda et al. (2019) both highlight
the importance of sample size, DIF ratio, and test length in the efficacy of DIF detection methods,
with the Logistic Regression and Mantel-Haenszel methods showing the lowest Type I error rates
and the highest power levels. Berrio et al. (2019) further emphasize the need for model fit and the
impact of sample size ratios on the power of the Difficulty Parameter Difference procedure. These
findings underscore the importance of considering these factors in designing and implementing
DIF detection methods. Therefore, DIF in the questions can be detected accurately. These results
differ from research by Effendi (2011), which stated that the Likelihood Ratio Test Method was
the most sensitive. In his research, which used National Examination data for high school level
chemistry in 2008, 12 items had significant DIF based on gender using the LRT method, eight
items based on the Raju Method, and seven items based on the Lord Method. The detection of
DIF in all items in this study using the Lord Method also occurred in research conducted by Celik
and Ozkan (2020). Celik and Ozkan (2020) research detected the presence of DIF in PISA 2015
data based on regions in Turkey using the Rasch model method. The results of their research
showed that all items had significant DIF detected. According to Ozdemir and Alshamrani (2020),
detecting and overcoming DIF is crucial to preventing biased assessments.

We also analysed the probability of students answering questions correctly based on their re-
gion of origin by using ICC on items containing DIF, detected using the Raju area measure method.
The analysis results show that only two items are profitable for students from the South Kalimantan
Region (focus group): Items 29 and 40. Other items are more profitable for students from the
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Yogyakarta Region (reference group). The form of the questions in these two items can be seen in
Figure 12 for item 29 and Figure 13 for item 40. These two images show that these questions have
a distinctive characteristic: answering them requires only one step. For Item 29, participants can
answer only one theory; for Item 40, participants can answer only one probability theory.

29. O.bserve Fhe imagel 29 Perhatikan gambar!
Line AE is... Garis AE adalah .... -

A. median A. garis berat —~—0

B. bisector B. garis bagi \

C. altitude C. gards tinggi e c
D. Axis D. garis sumbu 8,*,\,--)'5

Figure 12. Test Item No. 29
40. Dalam kegiatan gerak jalan santai yang diikuti oleh 150 peserta, panitia menyediakan

hadiah 3 bush sepeda. Peluang setiap peserta untuk mendapatkan hadiah adalah ..

AL 0,02

B. 0,03

C. 020

D. 030

40. In the leisure walking event attended by 150 participants, the committee provided 3
bicycles as prizes. The probability of each participant winning a prize is ....

A.0.02
B. 0.03
C.0.20
D. 0.30

Figure 13. Test Item No. 40

CONCLUSION

Based on the results of the analysis, it is concluded that of the 40 items analyzed, all of them
have the potential to contain DIF. Analyzed by using the Likelihood Ratio Test Method, 36 items
were detected to contain DIF; by using the Raju Area Measure Method, 32 items were detected, and
the Lord Method showed that all items contained DIF. Thus, of the three methods used, the Lord
Method is the most sensitive DIF detection method. Of the 40 questions, 38 favoured students
from the Yogyakarta region, and only two favoured students from the South Kalimantan region. As
a recommendation for future research, it is necessary to detect DIF by looking at other factors such
as gender, school location, and other factors that might cause DIF in test items.
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