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Abstract Research Article

It is often observed that the Rasch model is frequently used in determining
the psychometric properties of measurement tools because the Rasch model
has many advantages in the development and adaptation of measurement
instruments. The aim of this study is to evaluate the theses included in the
National Thesis Center, which examine the psychometric properties of
measurement tools within the framework of the Rasch model, within the
scope of the requirements of the Rasch model. In line with this purpose, the
model of the research is a document analysis research within the scope of
qualitative research. All theses containing the word Rasch in the thesis name
and index were examined, and 24 theses in which the measurement tool was
developed and adapted within the scope of the Rasch model were found. In
order to examine these measurement tools, a coding list was created and the
data was analyzed by applying categorical analysis which is one of the
content analysis methods. According to the results obtained, it was revealed
that in the majority of theses, information was given about
unidimensionality, but in half of the theses, no information was given about
the local independence assumption. There are studies that do not specify
which model is used for polytomous items, and it was observed that model
comparison was not performed. It was determined that item model fit was
generally tested with different approaches in the theses, and item parameters
were generally included. It is among the results that the Person separation
index related to reliability was not reported in all studies, and sufficient
information was not provided in some studies, even though Differential ltem
Functioning analyses were performed. In light of these results, it is seen that
there is no common systematic approach in the development or adaptation of
measurement tools within the framework of the Rasch model in the studies. Received:
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Introduction

It is of utmost significance to assess the psychometric attributes, including validity and
reliability, of the outcomes derived from the employed measurement tools during the
measurement and evaluation process. Validity, which is one of the most important
psychometric properties, is generally defined as the degree to which a measurement tool can
assess the trait to be assessed without confusing it with other traits (Courville, 2004; Ebel &
Frisbie, 1991; Murphy & Davidshofer, 2005) and it is meaningless to make any inferences on
the results obtained from measurement tools that do not have validity (Hubley & Zumbo,
1996). Reliability is defined as the consistency between the scores of individuals taking two
parallel instruments assessing the same characteristics; the consistency between the scores of
the same individuals taking the same instrument at different times; the consistency between
the scores of the same individuals obtained by dividing an instrument into two equivalent
halves; and the internal consistency obtained depending on the covariance of the items in an
instrument (Thorndike, 1982).

Different models are used in the evaluation of these psychometric properties of
measurement tools and one of them is the Rasch model. In this study, the theses in which the
psychometric properties of measurement instruments were studied within the scope of Rasch
model were examined. When both national and international literature is examined, it is seen
that the Rasch model is frequently used in determining the psychometric properties of
measurement tools, because the Rasch model has many advantages in developing and
adapting measurement tools. As Oztuna (2008) states the Rasch model has areas of use in
different situations. These are the development of a new measurement tool, the evaluation of
the psychometric properties of an existing measurement tool, the interpretation of
measurement results obtained with ordinal results by converting them into interval scales, and
the creation of item pools for computer adaptive tests.

In Classical Test Theory (CTT), item parameters are affected by the ability levels of
individuals. When the same items are administered to individuals in different groups, different
item parameters can be obtained, and therefore, it is seen that the obtained item parameters are
group-dependent. However, as in all models within the scope of Item Response Theory (IRT),
in the Rasch model, individuals' ability levels and item parameters are located along a
common axis. Individuals' ability levels are estimated autonomously from the items in the
measurement tool, and item parameters can be computed without being dependent on the

ability levels of individuals within the group (Boone, 2016; DeMars, 2010; Embretson &
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Reise, 2000; Engelhard, 2013; Hambleton & Swaminathan, 1985; Price, 2017; Wei et al.,
2014). Moreover, considering the results obtained at the ranking scale level at the equal
interval level in the CTT, the total score is taken and parametric statistics are used, which may
lead to biased results (Brinthaupt & Kang, 2014). In the Rasch model, the results at the
ordinal scale level are transformed into an equal interval logit scale and these limitations are
overcome (Wright & Masters, 1982). In addition, while collecting the scores related to the
responses given to the items in the CTT, the intervals between the options are considered
equal and analyzed. However, it is known that the intervals between the options are not
always equal (Elhan & Atakurt). These disadvantages are considered important in the
preference of the Rasch model over the CTT.

The Rasch model was developed by Georg Rasch in the 1960s and started to be used
to analyze the psychometric properties of dichotomous measurement instruments. It can be
referred to as a 1-parameter logistic model of the IRT by researchers, and there are also
researchers in the literature who advocate that it should be considered as a separate model
from the IRT. While IRT uses a probabilistic distribution to determine ability levels, Rasch
model uses a logistic technique. In addition, while the discrimination and chance parameters
are held constant in the Rasch model, these parameters can change in the IRT. While an
equation is created according to the data set in order to determine the psychometric properties
in IRT, Rasch model requires the data set to fit the model (DeMars, 2010). In the two-
category Rasch model, the likelihood of a correct response is represented as a logistic function
of the disparity between an individual's ability and the item's difficulty, with both expressed in
logit units (log-odds). In other words, it conceptualizes the raw scores obtained as the
difference between item difficulty and an individual's ability and is obtained as the ratio of the
probability of an individual agreeing with an item to the probability of disagreeing with it.
When this probability ratio is transformed using logarithms, values from negative infinity to
positive infinity are obtained and these values are called logits (Elhan & Atakurt, 2005;
Hagquist et al., 2009; Pallant & Tennant, 2007; Tennant & Conaghan, 2007). According to
Rasch, when an individual answers an item, there is a mathematical relationship that shows
the probability of answering that item correctly. He argued that an individual with a higher
level of ability than others should be more likely to answer an item correctly than others; he
also argued that if there are two similar items, one of which is more difficult than the other,
the easier item for any individual is more likely to be answered correctly (Bond & Fox, 2015).

Georg Rasch argued that there are two main causes that affect probabilities; one is the

individual's ability, 8, and the other is the difficulty parameter of the item, 5, and f and @ are
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additive. This means that they are in the same logit unit and range. This value is between -oo
and +oo, but in practice, it is evaluated between +3 and -3 (DeMars, 2010). For multi-category
items, which is an extension of the Rasch model, the "Rating Scale Model (RSM)" was
developed by David Andrich in 1978, and the "Partial Credit Model (PCM)" by Geofferey
Masters in 1982 (Sumintono, 2017). In the RSM, the distance between thresholds is
considered the same for all items. The analysis continues by estimating a single threshold for
each item and adding other thresholds to this threshold value. The difficulty levels of the steps
vary from item to item and the g value shows the average difficulty of a selected item
according to the category thresholds. The PCM was developed for situations where partial
scoring is important in the case of completing different stages in the analysis process or where
the distances between response categories differ from item to item in Likert-type items. One
of the important features of the model is that it is possible to score people with moderate 6
(Koch & Dodd, 1989). Masters defines  parameters as "step difficulty”. The reason for
defining it as step difficulty is that the individual moves on to the next step after successfully
completing one step. The item step difficulty parameter is also referred to as the category
intersection parameter. As a result, the step difficulty parameter is defined as the amount of
difficulty involved in selecting one response category from another response category. In
PCM, there is one less step difficulty parameter than the number of item categories. For
example, there are three step difficulty parameters for an item with four categories (Garrett,
2009). As in all Rasch models, items are assumed to have equal discrimination. Therefore,
there is no item discrimination parameter in the model.

Unidimensionality, local independence and model-data fit are necessary assumptions
for a Rasch model (DeMars, 2010). Unidimensionality is the presence of a single latent trait
that adequately explains the common variance and the observed variables are a function of
only one latent variable (de Ayala, 2009; Embretson & Reise, 2000). Meeting the
unidimensionality assumption also indicates that there is no problem with local independence
(Embretson & Reise, 2000; Hambleton & Swaminathan, 1985; Hambleton et al., 1991; Lord,
1980; Morizot et al., 2007). Local independence means that the items are unrelated to each
other. Although it is stated that if the unidimensionality assumption is met, the local
independence assumption will also be met, it is recommended to examine the local
independence assumption (DeMars, 2010). Violation of the local independence assumption
may occur when the response to one item affects the other item and the measurement tool is
multidimensional. The Q3 statistic, which is expressed as a correlation coefficient for the

residual values between items, is a statistic that shows the dependency between item pairs. In
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order to test the local independence assumption, it is necessary to examine the relationship
between all possible item pairs. Although a criterion of .20 is used in the evaluation of Yen's
Q3 statistic (Christiensen et al., 2017), a criterion of .30 is generally considered (Riazi et al.,
2014; Roe et al., 2014).

After testing the unidimensionality and local independence assumptions of the Rasch
model, model-data fit should be tested with chi-square fit statistics. The chi-square fit statistic
compares the difference between expected values and observed values between groups called
class intervals, which represent different levels of ability along the trait to be measured
(Tennant & Conaghan, 2007). The analysis programs used for the Rasch model usually report
the fit statistics as two chi-square ratios, which are called the Infit MNSQ and Outfit MNSQ
statistics (Wright & Linacre, 1994). The Infit value is sensitive to the individual's responses to
items at a similar level of difficulty and provides centralized information. The Outfit value, on
the other hand, is more sensitive to the unexpected responses of the individual to items that
are more difficult or easier (Eckes, 2009). While Infit is more sensitive to responses to items
that are close to the individual's ability level (Boone, 2016), Outfit is more sensitive to
unexpected responses to items that are relatively easy or very difficult for individuals
(Linacre, 2002). Infit and Outfit take values ranging from 0 to oo, but the value indicating
perfect fit is 1.00 (Eckes, 2009). However, it is difficult to find a perfect fit between the model
and the data (Brentari & Golia, 2008). These two values are evaluated together and a value
between 0.50 and 1.50 indicates that model-data fit is achieved (Linacre, 2015). Concordance
statistics above 1.50 indicate that individuals gave extreme answers contrary to the item, that
the answers given to the item were out of the expected or that the item was caused by the fact
that the item did not belong to the structure formed by the other items. A concordance statistic
of 0.50 and below indicates that the item is too compatible to be true, which means that
individuals gave the same answers to the items (Elhan & Atakurt, 2005; Tennant &
Conaghan, 2007; Maindal et al., 2009; Mallinson, 2007). Infit and Outfit values can also be
standardized to have an expected value of 0 and reported as standardized Infit (ZSTD Infit)
and standardized Outfit (ZSTD Outfit) (Wright & Masters, 1982). When the model and data
are compatible, the mean of the Z values is expected to be close to 0 and the standard
deviation to be close to 1. In the studies, Z values greater than +2 and less than -2 are
considered less compatible with the model than expected. Negative Z values indicate less
differentiation than expected (all easy questions answered correctly, all difficult questions
answered incorrectly and similar situations), while positive values indicate more

differentiation than expected (such as more random answer patterns) (Bond & Fox, 2015).
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Two reliability estimates can be obtained through the Rasch model: individual
reliability and item reliability. Reliability indicates the repeatability of scores or predictions
rather than their accuracy. The reliability coefficients obtained reflect the characteristics of the
results rather than the measurement tool itself. High individual reliability means that
individuals with a high level of ability are more likely to succeed than individuals with a low
level of ability. Item reliability is a measure of the extent to which the item difficulty ranking
obtained from the current sample can be repeated (Linacre, 2015). As with other reliability
coefficients, it is known that the closer it is to 1.00, the higher the reliability. It is used to
evaluate the appropriateness of the responses to the overall measurement tool (de Ayala,
2009). As with Cronbach's alpha internal consistency coefficient, it is recommended to take
.70 as a criterion for the reliability index obtained from the Rasch model (Walker et al.,
2012). Along with reliability estimates, separation values are also estimated for individuals
and items. Like reliability coefficients, separation coefficients are an indicator of the
repeatability of item and individual parameters. The individual separation coefficient is used
to categorize individuals and when this coefficient takes a value less than 2.00, it is
interpreted that the test items are not sensitive enough to distinguish between low and high
performing individuals and that more items are needed. The item discrimination coefficient is
used to verify the hierarchy of items, and when this coefficient is less than 3.00, it means that
the sample is not large enough to verify the item hierarchy (Linacre, 2015).

Differential Item Functioning (DIF) is one of the factors affecting model fit in Rasch
model. DIF is the matching of individuals according to their abilities in terms of the variable
to be measured and then statistically determining that these individuals in different groups
have different probabilities of answering the item (Camilli & Shepard, 1994; Clauser &
Mazor, 1998; Roever, 2005; Zumbo, 1999). If an item shows DIF, individuals in different
groups with similar 0 levels will not be equally likely to give a certain response to that item
(Embretson & Reise, 2000). In other words, DIF occurs when different individuals with equal
0 respond differently to a certain item (Tennant & Conaghan, 2007). There are two types of
DIF: uniform and non-uniform DIF. When uniform DIF exists, the difference between the
item characteristic curves for the focal and reference group is uniform (Finch & French, 2007,
Jodoin & Gierl, 2001; Walker, 2011). Non-uniform DIF occurs when the difference between
item characteristic curves is not constant (Walker et al., 2001). As a result of statistical
analysis, items are labeled in categories A (insignificant/insignificant DIF), B (moderate DIF)
and C (high DIF) (Zieky, 1993).
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In the Rasch model, testing the psychometric properties of the measurement tool is
completed after the assumptions of unidimensionality and local independence are met,
followed by model-data fit, reliability, and DIF analyses as described above. In recent years,
there has been an increase in the number of scale development studies in particular, and this
has led to low-quality studies. For this reason, studies discussing the psychometric properties
of measurement tools are also increasing. Many of these studies examine measurement tools
within the scope of the CTC (Acar Giivendir & Ozer Ozkan, 2015; Sengiil Avsar & Baris
Pekmezci, 2022; Baris Pekmezci & Ayan, 2020; Ciim & Kog, 2013; Delice & Ergene, 2015;
Dogan 2009; Erkus, 2007; Erol & Eskici, 2022; Fidan, 2021; Gl & Sozbilir, 2015; Giiler &
Ayan, 2020; Hinkin, 1995; Slavec & Drnovsek, 2012; Soycan & Babacan, 2019; Tavsancil et
al., 2014; Tosun & Taskesenligil, 2015; Worthington & Whittaker, 2006). In the studies
conducted within the scope of IRT (Kili¢ et al., 2022), scale development articles were
examined and suggestions were made especially on assumptions. There are many studies on
why the Rasch model should be used. In this study, the theses in the National Thesis Center,
in which only the psychometric properties of measurement tools were examined within the
scope of the Rasch model, were evaluated within the scope of the requirements of the Rasch

model.

Method

This section includes information on the research model, documents, data collection

tool, and data analysis process.

Research Model

In this study, the psychometric properties of the measurement tools were examined
within the scope of the requirements of the Rasch model. To this end, the model of the
research is a document review study within the scope of qualitative research. Corbin &
Strauss (2015) define document review as a research model in which both printed and
electronic materials are systematically analyzed to obtain empirical information about a
phenomenon. Document analysis aims to reach a synthesis that will reveal certain situations
or views by finding and analyzing relevant documents (Bowen, 2009; Maxwell, 1996).
O'Leary (2017) also explains document review as a research model that aims to collect,
examine, question and analyze various written materials as a source of primary research data.

In this study, within the scope of document review, theses containing measurement tools
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developed and adapted within the scope of the Rasch model were examined within the scope

of the requirements of the Rasch model.

Documents

In this study, all the theses in the National Thesis Center Database of the Council of
Higher Education that included the term 'Rasch’ in their title and index were reviewed, and 24
theses (Appendix 1) in which the measurement tool was developed and adapted within the
scope of the Rasch model were identified. In this context, no restriction was made and all

theses were examined. Information about these theses is given in Table 1.

Table 1

Distribution of Thesis in Research According to Some Variables

Year Thesis Development/ Scope
Adaptation

1 2019 Specialist thesis Adaptation Department of Physical Medicine and Rehabilitation
2 2022 Doctoral thesis Development Department of Biostatistics
3 2018 Master thesis Adaptation Department of Teaching in Nursing
4 2015 Master thesis Development Department of Biostatistics
5 2019 Master thesis Development Department of Educational Sciences
6 2021 Specialist thesis Adaptation Department of Public Health
7 2013 Doctoral thesis Development Primary Education Department
8 2019 Master thesis Development Physiotherapy and Rehabilitation Program
9 2021 Master thesis Adaptation Occupational Therapy Program
10 2023 Doctoral thesis Adaptation Physiotherapy and Rehabilitation Program
11 2022  Specialist thesis Adaptation Child and Adolescent Mental Health and Diseases
12 2015 Master thesis Adaptation Internal Medicine Nursing
13 2020 Specialist thesis Adaptation Department of Public Health
14 2018 Master thesis Development Department of Physical Education and Sport
15 2019 Master thesis Adaptation Department of Nursing
16 2023 Master thesis Development Department of Biostatistics
17 2022 Doctoral thesis Development Department of Child Health and Diseases Nursing
18 2018 Master thesis Adaptation Department of Teaching in Nursing
19 2017 Master thesis Adaptation Department of Nursing
20 2022 Master thesis Adaptation Department of Speech and Language Therapy
21 2013 Master thesis Adaptation Department of Public Health
22 2019 Master thesis Adaptation Department of Mathematics and Science Education
23 2017  Master thesis Adaptation Department of Teaching in Nursing
24 2020 Master thesis Adaptation Department of Nutrition and Dietetics

As seen in Table 1, the theses examined are between 2013 and 2023. Sixteen of the
theses are master's theses, four are specialization theses, four are doctoral theses, eight are
measurement tool development studies and 16 are adaptation studies. When the fields are
examined, it is seen that the measurement tools within the scope of Rasch are developed
mostly in the field of health.

257



Journal of Human and Social Sciences (JOHASS), 2023, 6(2), 249-275.

Data Collection Instrument

A coding list was developed to examine the measurement tools developed and adapted
within the scope of the Rasch model. The coding list that has been developed consists of two
main sections. The first section includes preliminary information about the theses (year, thesis
type, field, sample size, number of items, number of dimensions, number of response
categories, software used). The second section includes information about the requirements of
the Rasch model in line with the main purpose of the study (unidimensionality and local
independence assumption check, item data fit check, item parameter estimation method and
item parameter reporting status, item and test information functions reporting, reliability and
DIF analyses testing status). In this section, response categories of yes, no and partially were
used for some categories and yes, no and partially for others. After the coding list was created,
it was submitted to the opinions of three experts who are academicians in the field of
measurement and evaluation. After the necessary arrangements were made, the final version

of the form was decided.

Data Analysis

The data obtained within the scope of the research were analyzed by applying
categorical analysis, which is one of the content analysis methods. Accordingly, the
frequencies of each category were calculated. Tavsancil & Aslan (2001) express that there are
two approaches to following the category system in categorical analysis: theoretical
categorization process and applied categorization process. In this study, categories were
created based on the theoretical basis of the Rasch model. When the thesis review process
started, there were changes in the categories created. Therefore, both deductive and inductive
approaches were adopted. The findings were presented in the form of frequency/percentage
tables. Two researchers coded seven theses independently of each other for the reliability of
the coding on the form. The coding reliability of the data obtained from both coders was
determined by the coding reliability formula (Coding reliability = Agreement / (Agreement +
Disagreement)) proposed by Miles & Huberman (1994). As a result of the coding, the

agreement between the codings was found to be 92%.

Findings

Information on the sample sizes, number of items, number of dimensions, number of

categories and the statistical program used in the theses are given in Table 2.
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Table 2

Sample Sizes, Number of Items, Number of Dimensions, Number of Category and Software of

the Studies

Sample Number of items  Number of Dimensions Number of  Software

size Category
1 179 10 2 Dimensions 5 RUMM 2020
2 308 21 Unidimensional 2 RUMM 2030
3 254 18 3 Dimensions 5 RUMM Version 5.3.
4 300 32 2 Dimensions 5 RUMM 2020
5 102 32 Unidimensional 2 Winsteps
6 110 9 2 Dimensions 5 Winsteps
7 502 16 2 Dimensions 2 -
8 370 44 3 Dimensions 2 RUMM 2020
9 101 25 7 Dimensions 4 -
10 100 10 Unidimensional 2 RUMM 2020
11 298 10 Unidimensional 8 RUMM 2030
12 130 22 Unidimensional 5 Winsteps
13 210 13 2 Dimensions 5 Winsteps
14 722 45 Unidimensional 2 -
15 367 33 2 Dimensions 2 SAS 9.4,
16 668 24 3 Dimensions 2 R
17 390 33 Unidimensional 2 Winsteps
18 296 16 2 Dimensions 5 RUMM Version 5.3.
19 499 39 6 Dimensions 4 RUMM Version 5.3.
20 71 24 4 Dimensions 7 Winsteps
21 150 25 4 Dimensions 5 RUMM 2020
22 250 20 4 Dimensions 3 Facets 3.65.0.
23 504 36 3 Dimensions 5 RUMM Version 5.3.
24 314 27 7 Dimensions 5 Winsteps

As seen in Table 2, the lowest sample size was 71 and the highest sample size was
722. The average sample size for 24 theses was 299.79. The number of items varied between
9 and 45, and the average number of items was 24. Seven of the measurement instruments
were unidimensional, seven bi-dimensional, four three-dimensional, three four-dimensional,
one six-dimensional and two seven-dimensional. Therefore, it was determined that the
measurement tools were multidimensional in the majority of the studies. When the number of
categories is analyzed, it is seen that the measurement tools have five-response categories in
10 studies and two-response categories in nine studies. In addition, there are measurement
tools with three, four, seven and eight response categories. The programs used were RUMM,
Winsteps, SAS, R and Facets, but it is seen that the RUMM program is mostly preferred.
Three studies did not provide information on the program used. The results of testing the

assumptions of the Rasch model are given in Table 3.
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Table 3

Rasch Assumption Check

Reporting Assumptions of Rasch

Unidimensionality assumption Local independence assumption
Status

f % f %
Yes 17 %70.83 12 %50
No 7 %29.17 12 %50

As can be seen from Table 3, 17 studies provided information on the
unidimensionality assumption. In 13 of these studies, Principal Component Analysis was used
to meet the unidimensionality assumption. In two studies, it was stated that unidimensionality
was also met since local independence was ensured. In two studies, it was stated that
unidimensionality was accepted because the infit and outfit values were in the desired range,
and in one study it was stated that the measurement tool had a unidimensional structure
because the infit and outfit values were in the range of 0.70 and 1.30, and in the other study
because they were in the range of 0.50 and 1.50. In seven studies, there was no information
regarding the unidimensionality assumption. As can be remembered from Table 2, 17 of the
measurement tools have a multidimensional structure. Therefore, the unidimensionality
assumption should be tested separately for each dimension. However, only two of the studies
specifically emphasized this information. Information on the variance explained by the items
in the measurement tools was found in nine theses. In half of the theses, information on the
assumption of local independence was given. The need to examine the relationship between
all possible item pairs to check the assumption of local independence was tested with Yen's
Q3 statistic. In six of the theses, the criterion of .30 was taken into consideration within the
scope of this statistic. The assumption of local independence was interpreted by considering
the criterion of .32 in four studies, .40 in one study and .50 in one study. In 12 studies, no
information about local independence was given. The results of the Rasch model, item fit and

item parameters are presented in Table 4.

Table 4

Utilized Rasch Models, Item Fit and Item Parameter

Utilized Rasch Models Item Fit Item Parameter
f % Reporting f % Reporting f %
Status Status
Dichotomous 9 %375 Yes 23 %95.83 Yes 20 %83.33

Partial Credit Model 6 %25.0 No 1 %4.16 No 4 %16.16
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No information 9 %375

As seen in Table 4, the Dichotomous Rasch Model was used in nine of the theses and
the Partial Credit Rasch Model was used in six of them. As can be recalled from Table 2, the
measurement instruments had two response categories in nine of the theses; thus, the
Dichotomous Rasch Model was preferred. No comparisons were made with other Rasch
models that could be used for multiple response categories in any of the studies. The reason
why the Partial Credit Model was used was not included in the studies comparatively. Nine
studies did not provide information about the model used. Only one thesis did not provide
information on item model fit. In ten theses, Infit values, which provide more central
information, and Outfit values, which are more sensitive to unexpected responses, were given
for all items in the measurement tool. These two values were evaluated together and it was
interpreted that the items with values between 0.50 and 1.50 provided model fit. In five
studies, standardized Infit and Outfit values were reported and it was stated that the items fit
the model if they were in the range of £2.5. In nine studies, since the chi-square values were
higher than the Bonferroni corrected p value, it was stated that all items in the test fit the
model. In five studies, overall goodness-of-fit statistics were given and it was stated that the
mean of item fit statistic and individual fit statistic being close to 0.00 and standard deviation
being close to 1.00 were the criteria for model-data fit. In only one of the theses examined,
information on the estimation method was given and it was stated that the weighted likelihood
estimation method was used. In 20 studies, it was determined that b values for items and
standard errors for b values were calculated. In five of the instruments with multiple response
categories, the threshold values of the items were given and it was checked whether the step
transitions were regular. In one of these studies, it was determined that the threshold values of
an item were not ordered and category merging was performed for the related item. Point
Biserial values of the items were also included in two studies. Four studies did not include
item parameters. Information on Item-Information Function, Test-Information Function and

other maps are given in Table 5.

Table 5

Item-Information Function, Test-Information Function, Other Maps

Item-Information Function Test-Information Function Other Maps
Reporting  f % Reporting f % f
Status Status
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Yes 0 %0 Yes 1 %4.16 Person-ltem Threshold Distribution 1
No 17 %70.83 No 23 %95.83 Person-Item Location Distribution 3
Partial 7 %29.17 Partial 0 %0 Person-ltem Map 7

Item-Information Function is a mathematical function that describes the relationship
between an individual's response to an item and his/her ability, usually logistically. Table 5
shows that seven studies included Item-Information Function for sample items rather than all
items. In one study, expected and observed item characteristic curves were included, and the
expected and observed probabilities were found to be compatible. Only one of the studies
included the Test-Information Function. Two of the theses included Person-ltem Threshold
Distribution and three included Person-Item Location Distribution. Person-ltem map was
given in seven theses. The Person-ltem map, which is also called Wright Maps, shows the
distribution of item difficulties and the distribution of individuals' responses, and the left side
of the graph shows the graph of individuals' ability estimates, while the right side shows the
distribution of items according to their difficulties. The results related to reliability and

Changing Item Function in the theses analyzed are given in Table 6.

Table 6

Reliability and Differential Item Functioning

Reliability Differential Item Functioning
Reporting Status f % f Reporting Status f %
Yes 22 %91.67  Person seperation index 18 Yes 10 %41.67
No 2 %8.33 Cronbach alfa 10 No 14 %58.33
Test retest 6
KR-20 3
Split-half 1

As seen in Table 6, 22 of the theses tested the reliability of the results obtained from
the measurement tools. Two studies did not provide information on reliability. In 18 studies,
the Person separation index value used within the scope of the Rasch model was given and the
criterion of 0.70 was taken into account while interpreting. In 10 studies, Cronbach's alpha
value, one of the reliability estimates based on the CTQ, was reported and in three studies
only Cronbach's alpha value was given. Six studies reported test-retest reliability and three
studies reported KR-20 internal consistency coefficient. In one of these studies, only KR-20
was reported as a reliability estimation. In one study, split-half reliability estimation was also

included. In three of the theses, findings related to item reliability, indicating the extent to
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which the item difficulty ranking obtained from the current sample can be repeated within the
context of the Rasch model, were also included. In addition, in four theses, information on the
individual dissociation index used to separate individuals and the item dissociation index used
to verify the hierarchy of items were also provided. When the Changing Item Function results
were examined, it was found that 10 studies examined whether the items showed DIF or not,
but in most of these studies, it was not explained that DIF determination method was used.
One study reported that Mantel-Haenszel Chi-square DIF determination method was used,
and three studies reported that DIF was determined by ANOVA. None of these studies
commented on the size of the DIF and did not go through the item bias process. In 14 studies,

DIF for items was not studied.

Discussion and Results

In this study, 24 theses in which the psychometric properties of measurement tools
were examined within the scope of the Rasch model were reached and evaluated within the
scope of the requirements of the Rasch model. Although all of the theses analyzed were
published in the last decade, the majority of them are master's theses and unique to the field of
health. However, 16 of them, the majority of studies, are adaptation studies.

When the sample sizes reached in the theses were analyzed, it was found out that the
sample size was below 500 in 20 theses. Although there are researchers (de Ayala, 2009;
DeMars, 2010) who state that the sample size should be at least 500 in IRT analyses, there are
also different opinions on the appropriate sample size for parameter estimation (Hambleton &
Swaminathan, 1985). It is stated that the Rasch model requires a smaller sample size than
other IRT models and that the minimum sample size for a 20-item test can be 200 people
within the scope of the Rasch model, and it was determined that the sample size was below
200 in eight of the theses examined. Unlike the findings of this study, Kilig et al. (2022) state
in their study in which they examined articles within the scope of IRT that more than half of
the articles reached 500 for the sample size. In 17 theses, which constitute the majority, it was
determined that the measurement tools were multidimensional and generally had five
response and binary response categories. Although the RUMM program is generally preferred
for Rasch analysis, there are also theses where program information is not provided.

When the assumptions of the Rasch model are analyzed, it is seen that most of the
theses provide information on unidimensionality. However, there are also studies stating that

unidimensionality is also ensured since local independence is ensured. However, it was also
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observed that there were studies stating that unidimensionality was accepted because the infit
and outfit values were within the desired range. Brown (2015) states that factor analysis is the
most commonly used method to check the unidimensionality assumption of measurement
instruments. Unlike the findings of this study, Kili¢ et al. (2022) state that the
unidimensionality assumption was not met in more than half of the articles. In this study,
information on the variance explained by the items in the measurement tools was found in ten
theses. Azrilah et al. (2013) state that the data may be unidimensional if the percentage of
variance explained for the Rasch model is at least 40% and the percentage of variance in the
first opposite structure is less than 15%. Therefore, the reported variance explained is
considered important. Half of the theses do not provide information on the local independence
assumption. The residual correlation matrix was used and the criteria that were addressed
differed from each other in all of the theses where information was provided. Although the .30
criterion is generally used, .32, .40 and .50 criteria are also used, and it is interpreted that there
may be dependence between item pairs with values above these values. Marais (2009) and
Yen (1993) state that if the local independence assumption cannot be met, it may affect the
parameter estimates based on individuals and the reliability and validity results of the results
obtained from the measurement tool. Kilig et al. (2022) state that only 68% of the studies
examined in their study controlled for unidimensionality and 30% controlled for local
independence.

Since nine of the theses were instruments with two response categories, the two-
category Rasch model was used. Partial Credit Model was preferred for measurement tools
with multiple response categories. However, no model comparison was made in any of the
studies. There are advantages of using the Partial Credit Model. Krishnan & Idris (2018)
ention this point in their study entitled Using the Partial Credit Model to Improve the Quality
of an Instrument. However, despite these advantages, a model comparison will provide more
detailed information. This finding is similar to Kili¢ et al. (2022), who explain that model
comparison was conducted in only one study. When the model-data fit was analyzed, it was
determined that only one thesis did not provide information on item model fit. Although there
are different approaches to test item-model fit in studies, Infit and Outfit values are generally
interpreted. Bond & Fox (2015) state that fit statistics always take positive values and when
the fit statistic values are 1.00, they indicate excellent model-data fit. Furthermore, they
express that the fit statistic criterion may change according to the characteristics and purpose
of the measurement tool used. However, although the theses examined were in different

fields, it was determined that the range of 0.50 and 1.50 was used. Again, unlike the findings
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of this study, Kili¢ et al. (2022) state that item fit was not tested in the majority of the studies.
At the same time, within the scope of this research, only one thesis provided information
about the estimation method. As stated by Hambleton & Swaminathan (1985), Marginal
Maximum Likelihood is the most commonly used estimation method, but Joint Maximum
Likelihood, Conditional Maximum Likelihood and Bayesian Estimation method are also
among the estimation methods used. It is among the results obtained that there is a lack of
information about these estimation methods in the theses. In this study, it was revealed that
item parameters were given in 20 theses. Sixteen of the theses had multiple response
categories, but only five studies gave threshold values and checked whether the step
transitions were regular. Point Biserial values of the items were also included in two studies.
In parallel with the findings of this study, Kili¢ et al. (2022) also state that item parameters
were given in 79% of the studies.

It was determined that none of the theses examined in this study included all the item
information functions, only sample items. In one study, expected and observed item
characteristic curves were included and it was determined that the expected and observed
probabilities were compatible. Apart from this, it is also among the results that comments
were made on the Person-ltem map in seven theses. Linacre (2008) stated that these maps,
also called Wright Maps, are informative in showing the distribution of item difficulties and
individuals' responses. Again, unlike the findings of this study, Kili¢ et al. (2022) stated that
almost half of the studies included item information functions and test information functions.

Nearly all of the theses examined presented results on reliability, but the Person
separation index, which should be given within the scope of the Rasch model, was not
included in six studies. While two of these studies did not provide any information on
reliability, four of them provided reliability estimates based on the CTT. Walker et al. (2012)
argue that .70 should be taken as a criterion for the reliability index obtained from the Rasch
model as in internal consistency coefficients. The criterion of .70 was also taken into
consideration in the studies. In addition, in four theses, information was also provided with
the individual dissociation index used to separate individuals and the item dissociation index
used to verify the hierarchy of items. When the Changing Item Function results were
analyzed, 10 studies examined whether the items showed DIF, but in most of these studies,
which DIF determination method was used was not explained and no information was given
about the DIF size in the studies. It was also found that expert opinion on item bias was not

taken. Kili¢ et al. (2022) also explain that in the articles they examined within the scope of
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IRT, Marginal Reliability value was given in almost half of the studies, and the item with DIF
was removed from the measurement tool only in one study.

Although this research has some findings, it also has some limitations. In this study,
only theses in the National Thesis Center in Turkey were analyzed. Although there are some
studies in which measurement tools are scrutinized within the scope of CTT, there are a
limited number of studies in which measurement tools are examined within the scope of IRT.
Since there is no study that only evaluates within the scope of Rasch model, it is thought that
this study will be informative for researchers who will develop measurement tools using
Rasch model. For this reason, it is recommended to evaluate the articles in which only the
measurement tools related to the Rasch model are examined. In line with the results obtained,
it is unraveled that there is no common systematic in terms of developing or adapting
measurement tools within the scope of Rasch model. Therefore, it is suggested that more

studies explaining this systematic in detail should be conducted.
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