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1. Introduction

The transformation of educational assessment from standardized testing to classroom based activities

The activities that a teacher performs during the day are both multidimensional and varied. When we consider
them dimensionally, the legal regulations to be followed and the routine operations within the school come to
the fore. Especially when we look at the activities within the school, teachers have many duties such as
carrying out teaching activities, accompanying students' social and cultural activities, maintaining discipline
within the school and being a behavioral model for students. In addition to these, another task of teachers is
to evaluate students' achievements in exams, in class and in terms of various performances. Each of these
activities is valuable individually. The focus of this study is on the assessment of students. Accurate
assessment is first and foremost a part of healthy communication and a prerequisite for effective feedback
(Mertler, 2016). As a matter of fact, it is very important for students to receive regular feedback about their
products, exams and performances in the process of developing themselves. In addition, this feedback that
they can receive with regularity will support them to be more intrinsically motivated as a stimulus (Ryan,
Connell, & Deci, 1985). On the contrary, when students receive inaccurate feedback, it affects their emotional
state, attitudes and enthusiasm towards the course, school and teachers (Brookhart & McMillan, 2020).
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The process of student assessment involves, first of all, gathering information from many different sources,
which is shaped by the expected goals and objectives of the lesson or activity. This information is then
synthesized and interpreted by teachers and used to make decisions Airasian (2000). This decision can be in
the form of revision of classroom practices or it can be used to determine the student's transition to the next
level. The information gathering process of this process can be carried out through standardized tests or
through a variety of classroom assessment activities. In general terms, classroom assessment is used to refer
to the activities carried out to determine the objectives that are intended to be achieved within the scope of the
course and the extent to which these objectives are met. These activities are very important to support the
decisions to be taken as part of a large assessment system (Mertler, 2016). The accuracy of these decisions
depends on the data coming from different sources. Soland (2013) stated that an effective assessment system
depends on the information coming from different sources at the decision-making stage. Therefore, teachers
should not use data from a single assessment source to make judgments about a student's learning, attitudes
or dispositions. Judgments should always be made by considering multiple sources.

Indeed, Stiggins & Bridgeford (1985) described the importance of informal observation, which often takes
place spontaneously, information obtained from verbal questions asked during class lectures and observations
of classroom activities, in the decision-making process about students. This approach is also based on the
view that assessment and instruction are inseparably part of a holistic process (Graue, 1993),

This holistic understanding of instructional activities and the assessment process as inseparable has also
changed the traditional understanding of the concept of assessment. Especially with the increasing adoption
of the constructivist learning approach, classroom assessment has been broadened in terms of its role in
instructional processes rather than being summative learning (Penuel & Shepard, 2016). Accordingly, the
assessment process has become integrated with the instructional processes in the classroom and transformed
into a supportive activity to help students learn and improve teaching. With this transformation, the concept
of classroom assessment has come to the fore.

Classroom assessment is an approach that focuses on student development, such as identifying students'
strengths and weaknesses, taking the necessary measures to compensate for deficiencies, and providing
feedback to both students and parents while teaching activities continue (McMillan, 2013). Classroom
assessment methods can be very formal or very informal. Whether the assessment is formal or informal is
related to the spontaneous/random nature of the assessment (Oosterhof, 1999). Formal assessment methods
are planned before the assessment is carried out. This is not the case with informal assessment.

Although classroom assessment has been discussed so far, generally implying the level of knowledge in
academic subjects, in fact students' affect is also an important part of their academic and social emotional
development. It is important to identify these other factors involved in the learning process because only in
this way it is possible to design an appropriate curriculum and improve students' academic outcomes
(Zeegers, 2004). One of the main determinants of the teaching process is students' attitudes towards teachers,
school, teaching methods and course content (Green et al. 2012). Affective factors are as important as ability
for the effectiveness of education (Steiner & Sullivan, 1984). Pell and Jarvis (2001) stated that attitudes have an
impact on students' attention, consistency and behavior in the classroom. For example, Mao et al. (2021) found
a statistically significant and strong positive relationship between students' attitudes towards science and their
academic achievement in science. In other words, by determining student attitudes, it is possible to predict
students' declining interest in a course and to take some measures in this direction. In other words, there is a
need for valid measurement tools to determine students' attitudes for all kinds of courses, in-class activities
and even instructional models that involve instructional processes.

Moreover, in classroom situations, teachers need to make sure that tests or other assessment tools are able to
measure students' attitudes effectively in the assessment process. Therefore, an important part of the
classroom assessment process is the monitoring of students' affective characteristics. For these reasons,
classroom activities are nowadays designed to include attitudes and various techniques have been proposed
(Angelo & Cross, 2012). One of the methods of measuring attitudes is the use of measurement tools.
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Rasch Modeling: a brief introduction

As with any measurement tool used in education and psychology, the measurement tools of attitude surveys
that can be used in classroom assessment need to be valid and reliable. Traditionally, factor analysis is
performed to assess the validity of a measurement instrument (Mesi¢ et al., 2019). gTo assess reliability,
Cronbach alpha internal consistency coefficient and test-retest are used to assess the stability of the
measurement. On the other hand, it is known that modern approaches such as Item Response Theory are
widely used in the process of measurement instrument development/revision. Since it is beyond the scope of
this article to provide comprehensive theoretical information about Item Response Theory, interested readers
are recommended to review Reid et al. (2007). Rasch models, one of the important models within the scope of
item response theory, come to the forefront in the process of scale development and adaptation.

As it is known, in most attitude surveys, students are presented with a set of statements as a stimulus and
asked to express their opinions about the statements. In order to express their opinions, they are usually asked
to mark the most appropriate option on a Likert scale ranging from strongly disagree to strongly agree.
However, when the scales are developed, the scale is considered at the interval level in the analysis phase. But
in fact Likert scales are ordinal. Therefore, this assumption is not acceptable in the process of calculating total
scores. In this process, it is inevitable that the statistical analysis will give erroneous results. For this reason,
the use of Rasch models has become widespread because Rasch models make it possible to convert ordinal
scales into interval-level data. The Rasch model (Rasch, 1960) is one of the most recognized approaches within
item response theory (IRT). It provides a method for calibrating ordinal data onto a common measurement
scale while testing key assumptions such as unidimensionality, linearity, and local independence (Wright,
1996). Unlike factor analysis, which focuses on reducing data into a few latent factors, the Rasch model
emphasizes the detailed interaction between individuals and items (Reckase, 1997). This method makes it
possible to convert ordinal data into interval-level measurements, allowing for more nuanced insights into
item behavior across diverse respondents and contributing to the overall reliability of the resulting scale. In
the context of the Rasch model, different formulations are available to estimate response probabilities, and
these models vary depending on the structure of the item characteristic function. This function serves as a
model for understanding the relationship between an individual's item responses and their underlying ability
level (Bond & Fox, 2015).

The Rasch model also enables researchers to assess reliability for both at person level and at item level. The
item reliability index indicates how stable item difficulty estimates remain when the same items are
administered to a comparable population. The item discrimination index reflects how well the items
differentiate along the latent trait being measured. Likewise, the person reliability index gauges the
consistency of individuals’ standings on a parallel form of the assessment. Finally, the person discrimination
reliability provides insight into how effectively respondents can be distinguished based on the construct being
evaluated.

At the same time, another output that can be obtained from Rasch modeling is the Wright map. This map is
a tool used to predict the difficulty levels of test items and to express a student's performance based on these
test item difficulty levels. The Wright map allows researchers to assess how well test items describe a variable.
The Wright map help researchers in comparing the predicted order of item difficulty with the real order of
item difficulty and thus assess the theoretical appropriateness of the measurement.

Aim of the study

The aim of this review is to review the studies in which Rasch analysis was used while developing, revising
or evaluating the psychometric properties of measurement tools used in measuring attitudes, which have an
important place for classroom assessment practices. It also aims to draw the attention of practitioners who will
be developing measurement tools for classroom assessment practices and to provide them with an outline for
this process. the theoretical appropriateness of the measurement.

2. Methodology

This study was conducted as a review because it includes an overview on the use of Rasch modeling for scale
development/revision purpose by providing theoretical knowledge and recent empiricalstudies. Considering
the inclusiveness of many different databases, all article searches were conducted through Google Scholar
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search engine. While conducting the search, the criteria of developing/revising the scale with the Rasch model
or examining the psychometric properties were taken into consideration. During the search, some concepts
such as course interest, which are synonyms/close synonyms of attitude, were not taken into consideration
and the search process continued by considering only the keyword attitude. Since attitude is a general concept
in the instructional context, there was no restriction in this direction as there could be attitudes towards the
school, attitudes towards the course or attitudes towards a specific subject within the course. At the same time,
although classroom assessment is generally used more intensively in the early years of education, it is also
used at higher education level, so no filtering based on educational levels was made. The articles that used
only other parametric IRT models or that don’t use Rasch models for an aim other that scale
development/revision were excluded from the study. Since the findings are summarized and evaluated in
accordance with the flow of this study, some of the articles found in the literature are included in a way to
preserve diversity. All in all, a total of thirteen article was included in the current review. The shoudl note
that, only a smally number of articles were included due to the redundance of articles in the literature. The
table 1 include the summary of articles.

3. Findings

In this part, the studies included in ths current research were summarized and discurred in terms of the Rasch
outputs they provide and contribution these outputs to the readers/test users. The detailed summary of these
studies can be find in Table 1

The first study (Alasgarova, 2022) examined the psychometric properties of the "Primary School Students'
Coding Attitudes Questionnaire” developed to assess primary school students' attitudes towards coding using
Rasch modeling. This scale consists of 23 items. In addition, the scale consists of 5 different sub-dimensions of
attitudes towards coding. In this study, each dimension was analyzed separately. It was concluded that the
construct validity of the scale was at a sufficient level, especially by evaluating the item fit in the perspective
of Rasch analysis. No incompatibility was found for any of the scale items. Therefore, it was concluded that
this scale has high psychometric properties in assessing attitudes towards coding. Finally, considering that
data obtained from multinational assessment exams are used extensively in the relevant literature, it can be
said that this study is valuable in terms of focusing on a specific learning area.

In another study conducted with secondary school students, Suryadi et al. (2023) sought evidence for the
validity of the Attitudes Towards Science questionnaire used to assess the attitudes towards science of
secondary school students studying in Indonesia by examining its psychometric properties. In addition,
differential item functioning was examined to assess whether there were any items that caused bias in terms
of gender and academic level of the students. Although the scale consisted of four subscales, analyses were
conducted to assess whether it was unidimensional. The final sample group consisted of 223 students. As a
result of the analyses based on the Rasch model, it was concluded that the attitude towards science instrument
was not unidimensional and it was understood that two dimensions could be combined. As a result, the
existence of a three-dimensional structure was finally confirmed. In addition, it was determined that the
reliability of the sub-dimensions was quite high, but it was concluded that the reliability of the measurement
tool was relatively lower in the dimensions of expectation and perception towards scientists. In other words,
the attitude towards science scale provides less information about individuals with positive and negative
perceptions of scientists and therefore fails to differentiate students based on their attitudes. In addition, the
researchers concluded that two items of the scale showed gender bias and made suggestions to reduce the
items and warned the practitioners at this point. Considering that attitude towards science is an important
affective factor that can determine students' interest and success especially in science courses, it is thought that
this study can make important contributions in terms of making more precise and reliable measurements of
attitude towards science.

172



Table 1. Summary of the Articles Included in the Study

Authors

Scales Used

Types of Rasch Analysis Outputs

Alasgarova, G. A. (2022)

Suryadi, A., Fawaiz, S.,
Kurniati, E., & Swandi, A.
(2023)

Siegel, M. A., & Ranney, M.
A. (2003)

Huang, L., Huang, F., Oon,

Student Coding Attitudes Survey
(SCAS)

Modified Attitudes Toward
Science Scale (MATYS)

Changes in Attitude About the
Relevance of Science (CARS)
Student Attitudes Toward

Item difficulty, person ability estimates, item fit,
reliability indices, category thresholds

Differential item functioning (DIF), item-person
map, item fit statistics, reliability indices

Item difficulty, reliability indices, person-item
maps, fit statistics
Dimensionality analysis, item difficulty, person

Science Scale
Student Interest in Mathematics
Learning (SIML) Scale

P.T., & Mak, M. C. K. (2019) reliability, fit statistics

Item-person map, reliability indices, item fit
statistics, threshold analysis

Factor analysis integration, item difficulty,
reliability indices, category thresholds

Psychometric improvement analysis,

Muhammad, I, et al. (2023)

Sukri, A., et al. (2022) Green Character Instrument

Oon, P. T., & Fan, X. (2017) Science Attitude Rating Scales dimensionality, item difficulty, reliability indices,
fit statistics

Sabah, S., Hammouri, H., &
Akour, M. (2013)

Pey Tee, O., &

Subramaniam, R. (2018)

Cross-country DIF, item fit statistics, person-item
maps, reliability indices
DIF analysis across countries, item fit, person

Attitudes Toward Science Scale

TIMSS 2011 Attitudinal Data . . .
reliability, scale psychometric properties

Item difficulty, reliability indices, item fit, person-
item maps

Rating scale analysis, item difficulty, reliability
indices, fit statistics

Students' Attitudes Toward
Science Scale

Survey of Attitudes Toward
Statistics

Zain, A. N. M., et al. (2010)

Akour, M. M. (2022)

Papanastasiou, E. C., &
Schumacker, R. (2014)

Rati 1 lysis, di ionality, item fit
Attitudes Toward Research Scale a mg scale .ana.t y51§ Tmensmna ity, ttem fi

statistics, reliability indices
Spanish adaptation of School
Attitude Assessment Survey-

Revised

. Multidimensional Rasch analysis, item fit, person-
Veas Iniesta, A, et al. (2023 . ey 1s .
eas fniesta etal. ( ) item maps, reliability indices, DIF analysis

In another study (Siegel & Ranney, 2003), which measured students' attitudes towards science and used Rasch
modeling, a new scale was developed rather than evaluating an existing scale and Rasch modeling was used
for this purpose. In addition, since this study aimed to examine the effects of different curricula on students'
attitudes, equivalent forms were also developed based on the findings obtained from Rasch modeling. From
this perspective, it can be said that Rasch modeling has the potential to produce equivalent forms that can be
used in classroom assessment processes. In this way, in this study, the extent to which innovative teaching
activities supported students' science attitudes using traditional and Rasch modeling techniques was
evaluated.

Another study (Huang et al., 2019) includes a total of 1,133 middle and high school students from China were
reached in a study based on the Asian Students' Attitudes Towards Science Course. In this study, the data
were examined in terms of compliance with the Rasch model, which requires invariant and consistent
response category functioning.

In a study conducted by Muhammad et al. (2023), it was aimed to collect information about mathematics
teaching students' interest in learning mathematics by using an augmented reality environment. In this study,
20 mathematics teaching students identified by purposive sampling method were included. The data were
collected using a student interest inventory consisting of 18 statement items analyzed using the Rasch model.
The high logit value obtained at the end of the study was interpreted as high student interest in mathematics.
As can be seen, Rasch analysis was used in this study to determine item difficulty levels.

In addition, Sukri and his collegues (2022) aims to develop and validate a green character measurement tool
that aims to determine students' environmental behavior and awareness. This study is rich in that it includes
different statistics and analyses compared to other studies using Rasch analysis and shows that the analyses
based on the Rasch model are inferentially rich. This scale comprises 40 statement items divided into five
dimensions: private pro-environmental behavior, public pro-environmental behavior, environmental
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knowledge, environmental values, and environmental attitudes. The dataset includes responses from 1,398
students from various universities across Indonesia. In the process of examining the construct validity, the
results of explanatory and confirmatory factor analyses were also included in addition to the use of the Rasch
model. As a result of these analyses aimed at examining construct validity, six items were eliminated and
thirty-four items belonging to five sub-dimensions were included in the final measurement tool. The
researchers defined the final measurement tool as being easily understood by the participants and having a
good item difficulty level. In addition, the assessment of item bias (Iseppi et al., 2021) shows that the items in
this study were able to measure the green character of both male and female students. In addition, reliability
levels were examined within the scope of the study and evidence was obtained to prove that the scale was
reliable. Furthermore, in addition, Wright's map analysis was conducted to determine the difficulty level of
the items (Scoulas et al., 2021), followed by rating scale analysis to assess the clarity and ease of interpretation
of the response set in the instrument (Kim & Kyllonen, 2006), and results were obtained to support the
psychometric properties of the scale, which were considered adequate.

Students' attitudes towards science is a prominent research area in science education literature. At the same
time, there has been a growing interest in examining the measurement tools developed for science from a
Rasch perspective. Many studies of attitudes towards science have used alternative expressions such as
confidence, enjoyment or importance of science to examine this construct. Since the relationship between these
statements and attitude is based on subjective judgment, these types of studies were not considered in the
present study.

When the related literature is examined, it is seen that there are studies conducted using multinational data.
Especially in large-scale international assessments such as TIMSS (Trends in International Mathematics and
Science Study) and PISA (Program for International Student Assessment), the inclusion of items to determine
students’ science attitude levels has been a determinant of the preferences in the studies. However, it was
observed that the number of studies conducted in the related literature was not sufficient. However, it is clear
that these studies provide statistical advantages since it is possible to work with large sample groups.

Especially in recent years, science education researchers have developed a wide variety of attitudinal
instruments, conducted validity and reliability studies, and these studies are used today. Within the scope of
these studies, many data were collected with different statistical techniques, the data were analyzed and the
findings were published. The results based on these publications have ultimately influenced public policies,
educational practices, and the opinions and actions of many other stakeholders. Unfortunately, most science
education tools have been developed using a theoretical measurement framework as a guide.

The first other study to be mentioned from studies derived from multinational assessment programs is the
study conducted by Oon and Fan (2017). This study sought to illustrate the use of Rasch analysis in obtaining
psychometric insights into rating scales designed to measure attitudes toward science. The analyses were
conducted using a ready-made dataset collected as part of the Trends in International Mathematics and
Science Study (TIMSS) (2011), which aims to assess students' attitudes towards science. This data set consists
of a 20-item scale of attitudes towards science. The participants of the study were all eighth grade students
from Hong Kong and Singapore (N = 9942). As a result of these analyses, features such as the invariance
measurement of the attitude scale, the unidimensionality of its structure towards science, the optimal use of
rating categories, and the item difficulty hierarchy in the scale were examined, and in light of these findings,
suggestions were made on how the items of the attitude scale could be better designed. As can be seen, it is
not possible to obtain these analyses with the traditional psychometric approach, and Rasch analysis has
provided information that contributes to the measurement of attitude towards science with the advantages it
provides.

In another similar but richer study (Sabah et al. 2013), a validity study was conducted based on TIMSS 2007
dataThe researchers aimed to offer insights and recommendations for other scholars studying attitudes toward
science. They applied the Rasch measurement model to evaluate the scale's validity and reliability and to
compare its performance across different countries. To ensure diverse data representation, the study included
data from three top-performing countries (Singapore, Taiwan, and Japan), three low-performing countries
(Qatar, Botswana, and Ghana), and three mid-performing countries (Australia, Scotland, and Italy). To assess
the scale's construct validity, various statistics were calculated using the Rasch model. It was observed that
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the majority of the items fit the Rasch model. They also used these statistics to eliminate the items that did not
fit. They also repeated the analysis with the remaining items. This study is valuable in showing that Rasch
analysis can be used for validation and item elimination of attitude scales. Also, the comparison of successful
and unsuccessful countries is meaningful to see how the psychometric properties of the scale may change at
different levels.

In another study (Pey Tee & Subramaniam, 2018), secondary school students’ attitudes towards science were
conducted as a comparison study involving three countries: England, Singapore and the U.S.A. The
researchers stated the reason for choosing these countries as a comparison of east and west. The data sets
obtained from TIMSS 2011, which were adjusted for missing data, were used. In the study covering these three
countries, data of 20,246 students were finally included in the study. Rasch model was used to analyze the
data. Within the scope of the studies, evidence was sought for the validity and reliability of the scale of
attitudes towards science and a comparison of the countries was made in certain aspects. Differential item
functioning analyses revealed that some negative items may cause bias and some suggestions were made to
the TIMMS developers in this direction. Furthermore, evidence for the unidimensionality of the measurement
tool was obtained and its reliability level was reported to be adequate.

In another study (Zain et al., 2010) conducted in Malaysia to determine students' attitudes towards science
learning in different secondary schools with a predominance of low-achieving students, the researchers
reached 214 students and collected data using a survey. Using Rasch analysis, the findings of the study showed
that students in low-performing schools believed that science was useful for society and found learning science
interesting. On the other hand, in contrast, they had less positive self-concept about science and had
insufficient awareness of science as a field that would benefit their future careers. Based on these findings,
suggestions on how science teaching should be designed were presented.

Although relatively fewer, there are studies examining the psychometric properties of scales developed for
this population by taking into account the negative attitudes of university students towards courses. In the
first study (Akour, 2022), a questionnaire developed to measure university students' attitudes towards
statistics was examined using Rasch modeling. The researchers stated that this questionnaire is widely used
and that they conducted their study to accurately determine attitudes towards statistics. The study included
423 university students. The data collected within the scope of the research were collected by convenient
sampling method. Using the Rasch rating scale model, this study aimed to determine the dimensionality, the
fit of the items to the Rasch model, the item and person reliabilities, the functionality of the response categories,
and how the items of this scale measuring students' attitudes towards statistics are distributed along the
continuum of attitudes towards statistics. The findings showed that the items of the scale had excellent item
agreement. At the same time, the researcher examined the interrater reliability and again found results that
supported the high psychometric properties of the instrument. At the same time, Rasch analysis confirmed
that the scale showed a unidimensional structure. In addition, it was found that the response categories
functioned well. On the other hand, it was suggested that some items in some sub-dimensions could be
changed in terms of content and some items could be completely removed from the scale. In addition, it was
observed that the items were not well distributed across the ability spectrum and some suggestions were made
to add new items to the measurement tool to make this distribution more homogeneous. Finally, in order to
have a more effective rating scale, it was suggested that the number of response categories should be reduced
to five instead of seven.

As a matter of fact, in a study (Papanastasiou & Schumacker, 2014), university students had negative attitudes
towards research methods courses and for this reason, data were collected using a measurement tool that
measures attitudes towards research. Afterwards, the data were analyzed and the psychometric properties of
the scale were examined. In particular, it is important to include the variable of attitude towards research
because attitude towards research is critical to university students' success and learning in many different
contexts and courses. In addition, this study can provide valuable information for academics who provide
research methods courses and more effective learning can be realized. Finally, the researchers concluded that
this measurement tool, which consists of thirty items, is valid and reliable and that there is a need to increase
students' attitudes.
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Although classroom assessment is a process that takes into account educational activities, when we consider
this assessment process in a contextual way, it can be said that another determinant general attitude that
includes educational activities is the attitude towards the school. Ultimately, if the student develops a negative
attitude towards the school in which he/she is enrolled, the function of classroom assessment activities at the
course or subject level will be limited. In this direction, this section finally includes a study (Veas Iniesta et al.,
2017) that examines the psychometric properties of a measurement tool developed to measure attitude
towards school based on Rasch modeling. The revised version of the School Attitude Evaluation Questionnaire
was used in the study. The researchers stated that the purpose of this study was to verify the dimensionality
of the scale using multidimensional Rasch modeling. The data used in the study were obtained from 1398
students attending different high schools. The difficulty parameter and the ability parameter based on the data
was obtained after calibration. As a result of the analyses, the model fit levels of ten items were found to be
insufficient and they were removed from the scale. In addition, the differential item functioning analysis
showed that the scale did not reveal a gender bias. Finally, it was concluded that the scale is reliable with a 7-
category structure, compatible with the Rasch model, and has measurement precision. This study differs from
other studies in the related literature in terms of using the multidimensional Rasch model and showing how
the qualities of the scale can be improved with such a modeling.

4. Discussion, Conclusion and Recommendations

The literature review shows that the psychometric properties of many different attitude scales used in
instructional processes have been examined using Rasch models. It is seen that parameter estimation, which
is the first step of Rasch analysis, was performed in all of the measurement tools. Considering these
parameters, the level of "difficulty” of the measurement tool was determined. Furthermore, in one article
(Akour, 2022), it was interpreted whether the items homogeneously represent the ability spectrum. No such
inference was found in other articles. Particular attention should be paid to this issue in scale development
studies conducted to determine the final items.

In addition, in articles, item removal was generally recommended (Akour, 2022) or realized (Veas Iniesta et
al.,, 2017) based on item agreement statistics. Although there is a statistical framework in classical test theory
when deciding to remove items, the Rasch model, which is a model and probability-based approach, offers a
broader decision framework when considered together with the other statistics it provides at this point.

In addition, some studies quantified differential item functioning at the item level (Suraydi et al., 2023; Pey
Tee & Subramaniam, 2018; Veas Iniesta et al., 2017). In all of these studies, differential item functioning was
examined in terms of gender variable and bias was evaluated according to this variable. On the other hand,
only one study (Pey Tee & Subramaniam, 2018) observed a problem due to gender bias. Although it is not
necessary to use Rasch models to test differential item functioning, the availability of such a possibility in the
Rasch family of analyses enriches the analyses conducted in this direction.

Moreover, studies also vary in terms of sample sizes. Especially studies conducted with data from
multinational benchmark tests can reach large data sets by taking advantage of the large sample sizes in these
benchmark programs. On the other hand, since Rasch analyses are the simplest of the probabilistic analyses,
large samples are not needed. In the articles reviewed, it was seen that Rasch modeling can be performed with
a sample size of 200. This is an achievable number for many practical situations.

In conclusion, even though the traditional objective testing movement and modern classroom assessment
techniques seem to be opposites, classroom assessment practices should use objective attitude tests to some
extent. There are many different statistical models for the development of objective tests in the modern era.
These models can provide solutions that allow for unbiased measurement of high precision with far fewer
items. There are also many more sophisticated models based on item response. For this reason, there is a need
for future studies to examine these models and to compile their benefits in the development and revision of
attitude scales.
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