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ABSTRACT

The purpose of the current study is to determine the general trends in postgraduate theses written
on Differential Item Functioning (DIF) in the field of Educational Measurement and Evaluation in
Tirkiye from 2012 to 2022. To this end, the theses were examined in terms of the type of theses,
publication year, which data set was used, according to which variable DIF was examined, which
school subjects were used, what the examined school subjects were, which country’s data were
used, which DIF detection methods were used and the type of data used. Within the study, a total
of 66 graduate theses written in Tlrkiye from 2012 to 2022 were analyzed. As a result of the
analysis, it was determined that the theses related to DIF were mostly written in 2019, with
master’s and doctoral theses peaking in 2019 and 2016 respectively, that PISA data were frequently
used, that the studies predominantly focused on the detection of DIF in relation to the gender
variable, that mathematics data were commonly used, and after Turkiye, the United States data
were used the most, that the Mantel-Haenszel (MH) method was predominantly used for the
detection of DIF and that the studies were conducted using two-category data.

Keywords: Measurement and evaluation, Differential item functioning, research trends, content
analysis.
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INTRODUCTION

Measurements are performed to determine to what extent objects and individuals have certain qualities and
characteristics. Therefore, two characteristics related to the measuring tool must be provided to allow the
information obtained from different measurement tools to be used in practical situations for studies with
different purposes. Validity and reliability are the two most fundamental attributes soughtin measurement tools.
Reliability refers to the degree to which measurement results are free from random errors (Turgut & Baykul,
2010). Validity is the process of obtaining evidence showing that the test provides accurate results for the
evaluation decisions to be made (Messick, 1995). As for validity, expressed as the degree to which the
measurement tool serves its purpose (Tekin, 1993; Turgut, 1983; Turgut & Baykul, 2010), all test items prepared
are expected to effectively discriminate between individuals (Nunnally & Bernstein, 1994). Validity is not related
to measurement results but to inferences made from measurement results. It is noted that when validity studies

are not conducted, the inferences drawn from measurement results will be meaningless (Zumbo, 1999).

The validity of a test is influenced by systematic errors. Systematic error is a type of error that varies in quantity
and direction from one measurement to another and has an identifiable source (Turgut, 1983). Bias, which refers
to systematic error in measurement results against a particular group (Camilli & Shepard, 1994; Osterlind, 1983;
Reynolds & Suzuki, 2003), affects all measurement results in the same direction, altering measurement results
in favor of or against a specific group (Osterlind, 1983). In this case, bias has a negative impact on validity, and
validity is affected by systematic errors. Since any item in the test providing an advantage to one group adversely

affects validity, item bias is one of the issues that should be considered in test validity.

Zumbo (1999) defines item bias as the likelihood of one group giving a correct response to an item more than
the other group due to the item’s characteristic features or test conditions that are not suitable for the test’s
purpose. DIF is required, but not sufficient, for item bias. Angoff (1993) defines item bias as a type of invalidity

that affects one group more than the other group.

When two groups of the same ability level take a test, but the probability of one group answering an item
correctly differs from the other group due to characteristics of the test items or test conditions, students’ test
scores can be biased. In other words, even when individuals have equivalent levels of the measured trait (such
as academic achievement or ability), their test scores may be biased due to variables such as culture, gender,
school type, socioeconomic status, ethnic background, and others, which are unrelated to the intended construct
being measured (Shepard et al., 1981; Zumbo, 1999). Therefore, it is important for psychological measurements
or test scores to be unbiased and to measure the same construct for each individual. Therefore, conducting DIF
analyses is important in the test development process and for ensuring validity (Walker, 2011). Determination
of item bias begins with the determination of whether there is DIF in the item. For an item to be biased, it is
necessary for the item to exhibit DIF. If individuals from different groups taking the test, matched for the ability
being measured by an item, have different probabilities of success on that item, DIF occurs (Clauser & Mazor,

1998). However, for an item to be considered biased, exhibiting DIF alone is not sufficient. If DIF is detected in
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an item, further investigation is needed to determine whether item bias is present or not (Zumbo, 1999). After
potential causes of DIF have been identified by experts, a decision is made regarding whether the item is biased
or not (Camilli & Shepard, 1994). In comparisons made based on test results, determining whether test items
exhibit DIF in relation to the relevant variable is crucial for making more valid comparisons and ensuring less
biased measurements. Additionally, this will provide test developers and practitioners with more favorable

conditions.

When the literature is reviewed, it is seen that research articles on item bias and DIF are quite common both
nationally and internationally. In addition, there are some studies on the trends in postgraduate theses in the
field of Measurement and Evaluation in Education. However, no study conducted in Tirkiye on differential item
functioning (DIF) and item bias in the field of Measurement and Evaluation has been found. In this regard, Berrio
et al. (2020) analyzed studies that used simulation data under various conditions to investigate DIF. Analyzing
recent studies in the field is important for identifying the trends in topics, approaches, methods, etc., evaluating

the development of the field, and providing recommendations and predictions for the future.

It is argued that descriptive content analyses categorizing studies conducted in a specific time frame in a specific
field have contributed very little or even not at all to the field. However, studies conducted at intervals of 5 to
10 years can reveal gaps or excessive burdens in the research field (Dinger, 2018). It is thought that identifying
research trends in the subjects of item bias and differential item functioning in the field of measurement and
evaluation, which is related to the feedback element of the open and societal system of education and all areas
of education, will be beneficial to researchers in this field. This systematic review aims to determine the current

state of the measurement and evaluation field in relation to DIF.

The current study aims to examine master’s and doctoral thesis studies on Differential Item Functioning
published in the Higher Education Council (YOK) National Thesis Centre (YOKTEZ) database between 2012 and
2022 from various aspects. The reasons for choosing this thesis from 2012 to 2022 are to determine current

trends and to observe changes over the past 10 years. To this end, answers to the following questions were

sought:
1. What is the distribution of the theses by type?
2. What is the distribution of the theses by publication year?
3. What data are used for DIF in the theses?
4. What variables are used for DIF in the theses?
5. Which school subjects/fields are examined for DIF in the theses??
6. Which countries are examined in DIF studies?
7. What are the DIF detection methods used in DIF studies?
8. What is the distribution of data types used in DIF studies?
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METHOD

Research Model

This study is a systematic review study. Systematic review studies are conducted using three methods: meta-
analysis, meta-synthesis, and descriptive content analysis. A systematic review is a structured and
comprehensive synthesis of a large number of studies conducted with similar methods by experts in the field to
determine the best available research evidence (Karagam, 2013). Systematic reviews include the processes of
defining selection criteria, conducting a search for relevant studies, critical evaluation, data analysis, and
synthesis (Dyba & Dingsgyr, 2008). This study employs a descriptive content analysis to examine the theses
published in the YOKTEZ database between 2012 and 2022 according to the specified criteria and to reveal the

trend in terms of the examined criteria (Calik & Sozbilir, 2014).

Population and Sample

The population of this study consists of the theses written on DIF and found in the Higher Education Council
(YOK) National Thesis Centre. The sample of this study consists of 66 graduate theses written on DIF and found

in the Higher Education Council (YOK) National Thesis Centre between 2012 and 2022.

Data Collection and Analysis

In line with the aim of examining the postgraduate theses written on Differential Item Functioning (DIF) in
Tiirkiye, a search was conducted in the Higher Education Council (YOK) National Thesis Centre database under
the “Advanced Search” section in the “Search” tab for each of the following keywords in English and Turkish:

” o« ” o« ” u

“Differential item functioning”, “madde yanli VEYA madde yanhhg”, “madde islev farkli”, “madde islev farkhhgi”,
“degisen madde fonksiyonu”, “item bias” and “test bias”. In the “Search Field” section, “All” was selected. The
year range was filtered as 2012-2022, and “permitted” theses were searched. As a result of the search, a total
of 218 theses were found, including recurrent theses. After removing the recurrent theses, 119 theses were
obtained. Out of these theses, 12 were not related to the field of Education and Instruction, 3 were prepared
outside Tirkiye (abroad) and 18 were not related to DIF, so they were not included in the analysis. Thus, a total

of 66 postgraduate theses were included in the analysis. The 66 theses included in the study were tabulated

using percentages and frequencies in accordance with the research questions.

A specific analysis form tailored to the study was created by the researcher for examining the theses. The
developed form includes areas for descriptive information about the theses (thesis number, year, etc.), thesis
title, subject area, methods and techniques used for data analysis, software packages used for data analysis, and
so on. After the information about each thesis was added to the analysis form, the data were transferred to a

Microsoft Office Excel file. The data were then organized, grouped, and presented in a numerical format.
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In the analysis of the data, categorical and frequency analysis, which are types of content analysis, were used.
Content analysis is “the objective and systematic classification of the meaning and/or grammar of the message
contained in verbal, written and other materials, the conversion of it into numbers and making inferences about
it” (Tavsancl & Aslan, 2001). The current study followed the stages of content analysis, including data
preparation, defining the unit of analysis, developing coding schemes and categories, testing the coding scheme,
conducting all coding, evaluating coding consistency, defining categories or themes, and reporting the results

(Tavsancil & Aslan, 2001; Yildirim & Simsek, 2011).

Before starting the analysis, five theses were randomly selected from the graduate theses, and they were
independently coded by a different researcher to assess the reliability of the coding. To ensure consistency
among the researchers, five theses were independently examined by both researchers. The obtained data were
used to estimate reliability in terms of consistency, following the approach suggested by Miles and Huberman
(1994).

Number of Agreements

Reliability = x 100

Number of Agreements+Number of Disagreements

The reliability coefficient between the researchers was calculated to be 0.95. This shows that the consistency
between the researchers is high (Tavsancil & Aslan, 2001). In addition, the Krippendorf Alpha coefficient was
analyzed. Krippendorf Alpha coefficient is used to determine the agreement between two or more raters. The
Krippendorf alpha coefficient was found to be 0.94 and this indicates that the inter-rater agreement is high. The

data were analyzed using Microsoft Office Excel and IBM SPSS Statistics 28.0 software programs.

FINDINGS

Findings are presented in the order specified by the research questions.
Data on the distribution of the theses by publication year are presented in Table 1.

Table 1. Distribution of the Theses by Publication Year

Publication Year f %
2012 4 6.1%
2013 5 7.6%
2014 4 6.1%
2015 7 10.6%
2016 7 10.6%
2017 4 6.1%
2018 3 4.5%
2019 11 16.7%
2020 6 9.1%
2021 8 12.1%
2022 7 10.6%
Total 66 100%
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When the distribution of theses on DIF by publication year is examined, it is seen that the highest number of

theses was written in 2019 (f=11) and the smallest number of theses was written in 2018 (f=3).

Table 2. Distribution of Different Types of Theses by Publication Year

Thesis Type Master’s Doctoral
Publication Year f % f %
2012 2 5.1% 2 7.4%
2013 2 5.1% 3 11.1%
2014 2 5.1% 2 7.4%
2015 3 7.7% 4 14.8%
2016 2 5.1% 5 18.5%
2017 1 2.6% 3 11.1%
2018 2 5.1% 1 3.7%
2019 10 25.6% 1 3.7%
2020 3 7.7% 3 11.1%
2021 6 15.4% 2 7.4%
2022 6 15.4% 1 3.7%
Total 39 100.0% 27 100.0%

When the distribution of different types of theses written on DIF by publication year is examined, it is seen the
highest number of master’s theses was written in 2019 (f=10), followed by 2021 (f=6) and 2022 (f=6) and the
smallest number of master’s theses were written in 2017 (f=1). The highest number of doctoral theses was
written in 2016 (f=5), followed by 2015 (f=4) while the smallest number of doctoral theses was written in 2018

(f=1), 2019 (f=1), and 2022 (f=1).

Table 3. Distribution of the Data Used in the Theses

Data Used f %
ABIDE 3 4.4%
Open High School (ALS) Exams 1 1.5%
Public Personnel Selection Exam (KPSS) 1 1.5%
University Placement Exam (LYS) 1 1.5%
Central Exams 1 1.5%
High School Entrance Exam 11 16.2%
Tests developed by the teacher 4 5.9%
Free Boarding and Scholarship Exam (PYBS) 1 1.5%
PISA 24 35.3%
Simulation 11 16.2%
Verbal Reasoning Aptitude Test 1 1.5%
TIMSS 5 7.4%
Attitude Scales 3 4.4%
Intelligence Test 1 1.5%

When the distribution of data used in the theses is examined, it is seen that in studies on DIF, PISA data were

used the most (f=24), followed by data from the High School Entrance Exams (f=11) and simulation (f=11).

Table 4. Distribution of the Variables Used in the Theses

Variable f %
Mother’s education level 1 1.0%
Father’s education level 1 1.0%
Gender 35 35.4%
Geographical region 1 1.0%
Experimental weighted scoring 1 1.0%
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Language 7 7.1%

Four-variable 1 1.0%

State of having a computer/tablet at home 1 1.0%
Two-variable 7 7.1%

Statistical regional units 1 1.0%

Living in an urban or rural area 1 1.0%
Type of booklet 2 2.0%

Having or not having a chronic disease 1 1.0%
Culture 9 9.1%

Item format 1 1.0%

Item subject area 1 1.0%

Ordering of items by difficulty level 1 1.0%
Graduated department 1 1.0%

School type 6 6.1%

School district 1 1.0%

Adequacy of the student’s pocket money 1 1.0%
Disability status 2 2.0%

Amount of the student’s weekly pocket money 1 1.0%
State of having had a serious illness 1 1.0%
Grade level 1 1.0%
Socio-economic level 2 2.0%
One-variable 2 2.0%

Expert judgement 1 1.0%
Three-variable 3 3.0%

Country 4 4.0%

Place of residence 1 1.0%

When Table 4 is examined, it is seen that the gender variable (f = 25) is the variable used most when determining
whether there is DIF in the items, followed by the culture variable (f=9). Since the presence of Differential Item
Functioning (DIF) in items was investigated in relation to more than one variable in some of the analyzed theses,

the total number of variables used exceeds the total number of theses.

Table 5. Distribution of the School Subjects/Fields Used in the Theses

Course/Subject Area f %
Religion and Ethics 1 1.3%
Science 19 25.0%
General Aptitude Exam 3 3.9%
English 4 5.3%
Mathematics 21 27.6%
Reading Skills 5 6.6%
Social Studies 2 2.6%
History of Republican Reforms and Kemalism 2 2.3%
Attitude/Intelligence 12 15.8%
Turkish 7 9.2%

In Table 5, it is seen which school subjects/fields were used in determining the presence of DIF in items. As seen
here, mathematics is the school subject most used in the investigation of the presence of DIF in items (f=21),
followed by science (f=19). Moreover, the fields of attitude and intelligence (self-efficacy scales, attitude
guestionnaires, and intelligence scales, etc.) are among the popular fields used to investigate whether there is

DIF in items (f=12).
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Table 6. Distribution of the Countries Analysed in the Theses

Country f % Country f %
America 11 11.7% Kazakhstan 1 1.1%
Germany 1 1.1% Korea 1 1.1%
Albania 1 1.1% Costa Rica 1 1.1%
Australia 4 4.3% Mexico 1 1.1%
UK 3 3.2% Portugal 1 1.1%
Finland 2 2.1% Singapore 1 1.1%
France 3 3.2% Shanghai-China 1 1.1%
England 3 3.2% Chile 1 1.1%
Ireland 1 1.1% Tobago 1 1.1%
Sweden 1 1.1% Trinidad 1 1.1%
Japan 1 1.1% Tirkiye 51 54.3%
Canada 1 1.1% New Zeeland 1 1.1%

Table 6 shows which countries’ data were used in the postgraduate theses related to DIF. As seen in Table 6, the
highest number of theses used the data from Tirkiye (f=51), followed by data from America (f=11), Australia
(f=4), the UK (f=3), England (f=3) and France (f=3).

Table 7. Distribution of DIF Determination Methods Used in Theses

Used Method f %
Field indexes 1 0,6%
ANOVA 1 0,6%
b parameter difference 2 1,3%
BILOG MG DIF 1 0,6%
Cox B 1 0,6%
Multilevel mixture item response theory 1 0,6%
DINA-DMF 1 0,6%
Generalized Progressive Linear Modelling (GPLM) 2 1,3%
Generalized Mantel Haenszel (GMH) 1 0,6%
Mixed Logistic Regression Method 1 0,6%
Mixed Rasch Model 1 0,6%
Partial Point Model 1 0,6%
Likelihood Ratio-LR 1 0,6%
Liu- Agresti Statistics 1 0,6%
Logistic Regression (LR) 27 17,2%
Logistic Regression Likelihood Ratio Method 1 0,6%
Lord's y2 Test Method 4 2,5%
LORDIF 2 1,3%
Item Response Theory - Likelihood Ratio Analysis 11 7,0%
Mantel Test 5 3,2%
Mantel-Haenszel (MH) 36 22,9%
Multiple Indicators Multiple Causes 4 2,5%
Ordinal Logistic Regression (OLR) 3 1,9%
Latent Class Analysis 2 1,3%
poly-SIBTEST 6 3,8%
Raju's area measurement methods 4 2,5%
Rasch Tree Method 2 1,3%
Rasch Model 6 3,8%
Ordered Logistic Regression 2 1,3%
Simultaneous Item Bias Test (SIBTEST) 24 15,3%
Standardization-DMF (ST-DMF) 2 1,3%

When Table 7 is examined, it is seen that DIF detection methods were used according to both Classical Test

Theory and Item Response Theories. From among these methods, Mantel-Haenszel (MH) (f=36) one of the
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classical test theory methods, is the method most frequently used method in the theses, followed by Logistic

Regression (f=27) and Simultaneous Item Bias Test (f=24).

Table 8. Distribution of the Types of Data Used in the Theses

Type of Data f %
Multi-category data 9 13.6%
Two-category data 52 78.8%

Two-category and Multi-category data 5 7.6%
Total 66 100%

According to Table 8, two-category data (f = 52) is the most frequently used data type in the theses on DIF,

followed by multi-category data (f=9) and both two-category and multi-category data (f=5).

CONCLUSION and DISCUSSION

A total of 66 postgraduate theses were found to have been written on DIF between 2012 and 2022. These theses
were prepared within the universities that give postgraduate education in the field of Measurement and
Evaluation in Education. The highest number of theses on DIF was written in 2019. In the bibliometric analysis of
the years in which more articles on DIF were published, the highest number of articles was in 2019 and 2021.

The research finding is similar to this finding (Eminoglu-Ozmercan, 2023).

When the type of postgraduate theses and the year they were published were examined, it was determined that
the most postgraduate theses were written in 2019 and the least in 2017. It was also determined that doctoral
theses were written most in 2016 and least in 2018, 2019, and 2022. Accordingly, in this study, it can be said that
the tendency to study DIF is shifting towards master’s theses from doctoral theses and that the tendency to study

DIF in doctoral theses is gradually decreasing.

It was determined that in the theses examined, larger-scale tests that were easier to access were used as data
sets. In addition, some studies using simulation data also used real data. Since both simulation and real data
were used in two of the theses examined, the total number of data used is more than the total number of theses.
It can be said that PISA data were preferred most because it is a large-scale test, it provides access to a lot of
data about the participants and it offers the opportunity to work with more than one form. Gender was found
to be the variable most frequently examined in the postgraduate theses. It was also seen that many different
variables were used while conducting a DIF analysis. In studies, while it can be determined whether there is DIF
in items based on only one variable, different variables can be used besides this one variable. In some of the

theses, two, three, or four variables were used to examine their interaction.

In the postgraduate theses examined, mathematics and science were found to be the school subjects most
preferred. It can be said that this is due to the fact that the main theme of each application is different in the

applications of large-scale tests such as PISA and TIMSS, which are carried out at regular intervals.
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Since the theses examined were written in Tirkiye, it can be seen that they were mostly conducted with many
different data from Turkey. The second most used data were from America. The reason why countries such as
the USA, Australia, and the UK were used more than once is because international large-scale tests such as PISA
and TIMSS, administered in different years, were evaluated. Almost all the other countries were used once. The
reason for this may vary depending on the purpose of the thesis, or it may be that a country being compared was
not wanted to be compared again because it had been compared before. Since in some studies, more than one
country was examined, the total number of the countries used in the theses is higher than the total number of

the theses.

When the methods used to determine whether items exhibit DIF were examined, Mantel-Haenszel (MH) was
found to be the most frequently used method. This finding is similar to the finding that the Mantel-Haenszel
(MH) method is prominent and widely used in detecting DIF (Diaz et al., 2021; Gomez-Benito & Navas-Ara, 2000;
Guilera et al., 2013). At the same time, Wainer and Sireci (2005) stated that the Mantel-Haenszel (MH) method
is one of the most frequently used methods in DIF detection. After the Mantel-Haenszel method, Logistic
Regression and Simultaneous Item Bias Test methods are the most commonly used methods. Logistic Regression
is one of the most effective and recommended methods among various DIF detection methods (Camilli and
Shepard, 1994). Also, Berrio et al. (2020) stated that Mantel-Haenszel and Logistic Regression methods are the
most widely used methods using simulated data under various conditions. In addition, the reason for using these
methods may be that they are frequently used as a DIF detection method and can be used with two-category

data.

In the theses on DIF, two-category data was most frequently used. It can be said that the reason for this may be

that the data are in the form of 1-0 and the partially scored items are mostly converted into 1-0 data and used.

SUGGESTIONS

Within the current study, postgraduate theses on Differential ltem Functioning (DIF) were examined. The theses
used were from the theses open to access at the YOK National Thesis Centre. Studies carried out between 2012
and 2022 but not accessible through the YOK National Thesis Centre could not be included in the analysis process
of the study. On the other hand, it is clear that research on DIF is not limited to postgraduate theses. It is possible
to conduct a broader study by including conference proceedings and articles published in domestic and

international journals.
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