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Abstract: This systematic literature review explores the application of the Rasch Model in educational 
measurement, highlighting its role in psychometric validation, DIF detection, and multidimensional 
assessments. The study examines key software tools and diverse research applications, with a focus on 
STEM education and large-scale testing programs. It also reviews the advantages of different Rasch-
based software, including Winsteps, RUMM2030, and ConQuest, in facilitating accurate measurement. 
The findings reveal methodological challenges, including limited cross-cultural validations, inconsistent 
model applications, and insufficient sample representation, which impact the reliability and 
generalizability of Rasch-based assessments. The review identifies gaps in scaling methodologies, 
response category designs, and adaptation processes across different educational contexts. Future 
research should prioritize AI-driven Rasch analysis, comparative model evaluations, and 
interdisciplinary integrations to refine educational assessments. Additionally, expanding real-time 
psychometric evaluations and cross-cultural validations will enhance the applicability of the Rasch 
Model in diverse educational settings. Strengthening methodological rigor and ensuring greater 
transparency in validation procedures are crucial to advancing the field. Addressing these issues will 
promote more equitable, reliable, and innovative measurement frameworks, ultimately improving the 
accuracy and fairness of educational assessments. 

Keywords: AI-driven analysis, Assessment reliability, Differential item functioning, Educational measurement, Large-scale 
testing, Psychometric validation, Rasch Model.  

 
1. Introduction  

Educational assessment plays a fundamental role in shaping academic policies, instructional 
strategies, and student learning outcomes. The effectiveness of assessment tools depends on their ability 
to measure constructs reliably and validly. Over the last decade, the Rasch Model has gained 
prominence in educational measurement as a powerful tool for analyzing and validating assessment 
instruments. The model, which is rooted in item response theory, allows researchers to evaluate the 
properties of test items systematically, ensuring the accuracy and fairness of educational assessments 
[1]. By focusing on individual item performance and person parameters, Rasch analysis offers a 
significant improvement over Classical Test Theory (CTT), which relies heavily on sample-dependent 
statistics [2]. 

The Rasch Model has been widely applied to assess educational instruments, ranging from subject-
specific self-concept inventories to competency assessments in STEM education [3]. One of the key 
advantages of the Rasch Model is its ability to ensure unidimensionality, meaning that a test measures a 
single latent trait, which is crucial for valid educational assessments [1]. Moreover, Rasch modeling 
enables the detection of differential item functioning (DIF), which identifies potential biases in test items 
across different demographic groups, thus promoting fairness in assessment practices [4, 5]. This 
feature is particularly valuable in large-scale educational assessments, where fairness and validity are 
essential. 
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Another critical advantage of the Rasch Model is its capacity for individualized item and person 
parameter estimation, enhancing measurement precision [6, 7]. Unlike CTT, which assumes that 
measurement error is constant across all ability levels, the Rasch Model recognizes that error varies 
depending on the difficulty level of an item and the ability of a respondent. This results in a more 
refined analysis of student performance and instrument effectiveness [8]. Additionally, the 
generalizability of Rasch-based findings makes the model particularly useful in educational research, as 
it minimizes the influence of specific sample characteristics, reducing biases and potential distortions in 
measurement outcomes [2, 9]. 

The practical applications of the Rasch Model in educational research have expanded significantly in 
recent years. For example, the model has been employed to evaluate the psychometric properties of the 
Chemistry Self-Concept Inventory, confirming its suitability for assessing students' perceptions of their 
abilities in science education, particularly during the COVID-19 pandemic [1]. Similarly, it has been 
applied to the development of tools for measuring critical thinking skills in physics education [10] and 
competency assessments in STEM education [3]. These studies underscore the versatility of the Rasch 
Model in assessing a wide range of educational constructs, thereby reinforcing its role in advancing 
psychometric research. 

Furthermore, the increasing integration of digital assessments and technology-enhanced learning 
environments has further expanded the applicability of the Rasch Model. Recent studies highlight the 
model’s relevance in assessing student performance within blended learning frameworks, where 
traditional assessment approaches may fall short in capturing complex learning interactions [11]. The 
ability of the Rasch Model to provide detailed feedback on both item performance and participant ability 
makes it an essential tool in modern education, particularly in the context of digital learning and 
adaptive assessments. 

Despite its advantages, research on the Rasch Model continues to reveal gaps that warrant further 
exploration. One of the primary limitations is the scarcity of longitudinal studies that examine the 
stability of Rasch-analyzed instruments over time [2]. While many studies validate instruments at a 
single time point, there is a need for research that investigates how these tools perform across different 
testing periods and educational settings. Additionally, there is limited research on the application of the 
Rasch Model in non-traditional learning environments, such as informal education settings and 
culturally diverse classrooms [12]. Given the increasing globalization of education, more studies are 
needed to explore how the Rasch Model can be effectively utilized in varied cultural contexts. 

This systematic literature review (SLR) aims to provide a comprehensive synthesis of existing 
research on the Rasch Model’s application in educational measurement. Specifically, the review seeks to 
identify key trends in Rasch-based assessments, examine methodological approaches, and highlight 
areas for future research. The scope of this review includes studies published over the past decade, with 
a focus on Rasch applications in educational assessments across different disciplines and learning 
environments. The review also considers the role of software tools in facilitating Rasch analysis, given 
the increasing reliance on computational methods in psychometric research. 

The review is structured as follows: The next section outlines the systematic review methodology, 
including search strategies, inclusion criteria, and quality assessment procedures. This is followed by a 
discussion of the theoretical foundations of the Rasch Model, comparing its principles with alternative 
measurement theories. The subsequent section synthesizes findings from recent studies, categorizing 
research trends, methodological approaches, and practical applications. The discussion section then 
interprets these findings, highlighting theoretical and practical implications while identifying research 
gaps. Finally, the review concludes with recommendations for future research directions, emphasizing 
the need for further exploration of the Rasch Model’s applicability in diverse educational contexts. 

By synthesizing current research and identifying gaps, this review contributes to the ongoing 
discourse on educational assessment and psychometric modeling. The insights gained from this analysis 
will inform future studies on how to enhance the validity, reliability, and fairness of educational 
assessments using the Rasch Model. Moreover, it will provide educators, policymakers, and researchers 
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with a deeper understanding of the model’s strengths and limitations, ultimately guiding its application 
in evidence-based educational practices. 
 

2. Methods 
2.1. Systematic Review Framework 

This study follows the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines to ensure methodological transparency and reproducibility [13]. The PRISMA 
framework provides a structured approach to systematic reviews, outlining a 27-item checklist and a 
flow diagram that guides researchers through the stages of identification, screening, eligibility 
assessment, and inclusion [14]. The implementation of PRISMA in educational research has 
demonstrated its adaptability beyond healthcare, enabling structured syntheses in fields such as 
educational technology and pedagogical evaluation [15, 16]. 

This systematic literature review (SLR) focuses on applications of the Rasch Model in educational 
measurement. The review follows a predefined protocol to ensure a rigorous and unbiased selection of 
studies. The research strategy includes a comprehensive search of relevant databases, application of 
strict inclusion and exclusion criteria, and a robust quality assessment process. The methodology is 
detailed below and visually represented in Figure 1 (PRISMA Statement). 
 

 
Figure 1.  
PRISMA Statement. 

 
2.2. Data Sources and Search Strategy 

A systematic search was conducted in major academic databases, ensuring comprehensive coverage 
of relevant studies. The selected databases include Scopus, Web of Science, and ERIC, as these 
platforms offer extensive literature on educational assessments, psychometric methodologies, and 
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applications of the Rasch Model [17]. To maximize retrieval of pertinent studies, Boolean operators 
were applied using the following search strings: 

• ("Rasch Model" OR "Rasch Analysis") AND ("educational assessment" OR "measurement") 

• ("psychometric evaluation" AND "Rasch Model") AND ("instrument calibration" OR "validity") 
Search queries were refined by applying filters to limit results to peer-reviewed journal articles 
published between 2014 and 2024. Additionally, reference lists of relevant papers were screened to 
identify additional sources, ensuring a comprehensive literature search. Studies in multiple languages 
were considered, provided they included English abstracts and were published in reputable journals. 
 
2.3. Inclusion and Exclusion Criteria 

Inclusion and exclusion criteria were established to maintain the relevance and quality of the 
selected studies. These criteria were formulated based on best practices in psychometric research [18, 
19]. 

Inclusion Criteria: Studies published between 2014 and 2024, empirical research applying the Rasch 
Model in educational measurement, articles discussing psychometric validation of educational 
assessments, studies published in peer-reviewed journals, and research with sufficient methodological 
detail to allow for quality appraisal. 

Exclusion Criteria: Studies without clear psychometric analysis or validation focus, papers that only 
provide theoretical discussions without empirical data, research that does not apply Rasch modeling in 
education-related contexts, non-peer-reviewed publications such as conference papers, book chapters, 
and unpublished theses, and articles without an abstract in English, limiting accessibility. 
 
2.4. Data Extraction 

Extracted data included study characteristics such as author, year, journal, and country of study, 
methodological details including sample size, instrument type, and Rasch model variant used, key 
findings relating to psychometric properties assessed and major conclusions, and software utilized such 
as Winsteps, RUMM2030, and ConQuest. This standardized approach enhances the reliability and 
consistency of the review process. The findings from the extracted data are synthesized and discussed in 
subsequent sections, providing insights into research trends and methodological advancements in 
Rasch-based educational measurement. By implementing rigorous search, screening, and quality 
assessment procedures, this study ensures the selection of high-quality literature that contributes to a 
comprehensive understanding of Rasch Model applications in educational research. The next section 
discusses the theoretical underpinnings of the Rasch Model, comparing it with alternative psychometric 
frameworks and highlighting its strengths in instrument calibration and assessment accuracy. 
 

3. Theoretical Framework and Background 
3.1. Rasch Model in Modern Test Theory 

The Rasch Model is a probabilistic measurement model that has gained prominence in modern test 
theory due to its advantages over Classical Test Theory (CTT). While CTT relies on aggregate 
statistics such as total test scores and assumes that measurement error is constant across all ability 
levels, the Rasch Model provides a more precise estimation of item and person parameters by employing 
a logistic function [2]. This item response theory (IRT)-based approach enables a more individualized 
assessment, reducing dependency on sample-specific characteristics and improving measurement 
precision. 

A key advantage of the Rasch Model is its ability to ensure measurement invariance, meaning that 
item parameters remain consistent across different groups of test-takers. This feature makes it a 
valuable tool for evaluating differential item functioning (DIF), allowing researchers to detect biases in 
assessment items [20]. Unlike CTT, which does not rigorously account for individual variations in 
response behavior, the Rasch Model provides a framework for fairer assessments by ensuring that test 
items measure the intended construct equally across diverse populations. 
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The Rasch Model has been widely applied in large-scale educational assessments, such as the 
Programme for International Student Assessment (PISA) and Trends in International Mathematics and 
Science Study (TIMSS) [6]. These large-scale assessments benefit from Rasch’s robust linking 
methods, which allow for the calibration of item difficulty across different test administrations and 
diverse populations. Additionally, the model supports adaptive testing environments, where item 
difficulty can be dynamically adjusted based on a respondent’s ability, further enhancing test validity 
[21]. This adaptability underscores the growing importance of the Rasch Model in contemporary 
educational measurement and evaluation. 
 
3.2. Variants of the Rasch Model 

Different variations of the Rasch Model have been developed to accommodate diverse assessment 
needs. These include dichotomous, polytomous, and rating scale models, each designed to handle 
different response formats and enhance measurement precision. 
 
3.2.1. Dichotomous Rasch Model 

The dichotomous Rasch model is the simplest form, applied in assessments where responses are 
binary (e.g., correct/incorrect, true/false). This model is widely used in standardized testing and 
multiple-choice assessments, where it helps evaluate item difficulty and person ability with minimal 
estimation bias [6]. It ensures that test items contribute equally to the measurement of the underlying 
construct, making it a preferred choice for objective educational assessments. 
 
3.2.2. Polytomous Rasch Model 

The polytomous Rasch model extends the dichotomous approach by accommodating multiple-
graded responses, making it useful for assessments that involve partial credit scoring or categorical 
response scales. This model is particularly valuable in STEM education, where assessments of problem-
solving skills and conceptual understanding often require nuanced grading [1]. Its ability to capture 
varying levels of proficiency allows for a more detailed analysis of student performance beyond binary 
correctness. 
 
3.2.3. Rating Scale Model 

The rating scale model is a specialized form of the polytomous Rasch model, designed to handle 
ordinal data, such as responses on Likert scales. This model is commonly applied in educational 
psychology and humanities research, where attitudes, perceptions, and self-efficacy beliefs need to be 
measured reliably [20]. In studies on teaching efficacy and student motivation, the rating scale model 
has been instrumental in ensuring that survey instruments provide valid and comparable data across 
different respondent groups [22]. 
 
3.2.4. Applications of Rasch Model Variants in Educational Assessment 

The flexibility of Rasch Model variants has led to their widespread use across educational 
disciplines. In STEM education, polytomous Rasch models have been utilized to assess critical thinking 
skills in physics and e-learning readiness among students [5]. Similarly, in humanities and social 
sciences, rating scale models have been applied to evaluate student attitudes toward learning 
environments and teacher effectiveness [22]. 

The selection of an appropriate Rasch Model variant depends on the nature of the assessment and 
the data type being collected. For assessments involving binary responses, the dichotomous model is 
preferred, whereas evaluations of subjective constructs or multi-level competencies benefit from 
polytomous and rating scale models [23]. Researchers also consider statistical and psychometric 
requirements, ensuring that the chosen model aligns with the theoretical framework of the construct 
being measured [24]. 
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Overall, the adaptability and rigor of Rasch Model variants make them indispensable in educational 
assessment, ensuring measurement accuracy, fairness, and applicability across diverse learning contexts. 
The next section of this review explores recent research trends and methodological advancements in 
Rasch-based educational assessment. 
 

4. Review of Themes and Findings 
4.1. Trends in Publication and Research Focus 

Over the past decade, research on the Rasch Model has experienced significant growth, reflecting an 
increasing interest in its applications across various fields, particularly in educational measurement. 
Studies have shown that the Rasch framework has been widely used to validate assessment instruments, 
improving their psychometric properties in disciplines such as STEM and humanities [25, 26]. Recent 
research has expanded beyond traditional applications, incorporating innovative uses such as 
developmental screening tools [27] cognitive assessments [28] and multimedia-based testing [29]. 
Figure 2 presents a WordCloud based on Scopus keywords, illustrating the dominant themes and 
concepts in Rasch-based research. 

In terms of global contributions, developed countries dominate the research output on the Rasch 
Model, often focusing on advanced methodologies and large-scale assessments like those associated with 
PISA and TIMSS [30, 31]. Meanwhile, researchers in developing countries increasingly adopt the 
Rasch Model but tend to prioritize basic psychometric validation and local adaptation of existing tools 
[26]. This contrast reflects disparities in research infrastructure, access to advanced statistical software, 
and differing educational priorities. Figure 3 illustrates the year-wise publication classification, while 
Figure 4 and Figure 5 provide insights into country-wise contributions to Rasch Model research. 
 

 
Figure 2.  
WordCloud Based on Keywords from Scopus. 
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Figure 3.  
Publication of Article. 

 

 
Figure 4.  
Country of research. 
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Figure 5.  
Country Classification. 

 
4.2. Contexts of Rasch Model Application 

The Rasch Model has been extensively applied across diverse educational settings, particularly in K-
12 education, higher education, and vocational training. However, it is most frequently utilized in 
higher education and large-scale K-12 assessments. Within higher education, the Rasch Model plays a 
crucial role in the psychometric evaluation of entrance exams and course assessments, ensuring their 
validity and reliability for diverse student populations [32]. In K-12 settings, its application is 
prominent in formative assessments and standardized testing programs, which aim to improve 
educational accountability and learning outcomes [33]. Figure 6 visualizes the context classification of 
Rasch Model applications across different educational settings. 

Disciplinary applications of the Rasch Model also vary widely. In STEM fields, it is commonly used 
to analyze problem-solving skills in physics and mathematics, allowing for deeper insights into student 
comprehension and learning trajectories [34]. Conversely, in humanities and social sciences, the Rasch 
Model is frequently employed to evaluate student attitudes, moral reasoning, and metacognitive 
awareness [35]. These variations highlight the model’s adaptability in measuring both cognitive and 
affective constructs within educational research. Figure 7 presents an overview of theory classifications 
in Rasch-based studies, demonstrating the broad theoretical foundations utilized. 

Emerging interdisciplinary trends suggest an increasing convergence of Rasch analysis with 
qualitative methodologies to provide richer interpretations of student engagement and learning 
behaviors [36, 37]. Additionally, technological advancements, including game-based assessments and 
online adaptive testing, have contributed to the expansion of Rasch-based research, facilitating 
personalized learning experiences [34, 37]. 
 



2011 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 6: 2003-2022, 2025 
DOI: 10.55214/25768484.v9i6.8310 
© 2025 by the authors; licensee Learning Gate 

 

 
Figure 6. 
Context Classification. 

 

 
Figure 7. 
Theory classification. 

 
4.3. Methodological Approaches 

The most prevalent research designs in Rasch-based studies include survey research and mixed-
methods approaches, while experimental designs remain relatively rare. Surveys are widely used to 
collect data on student knowledge, attitudes, and competencies, whereas mixed-methods approaches 
integrate quantitative Rasch analysis with qualitative insights to provide a comprehensive 
understanding of educational phenomena [38, 39]. Figure 8 and Figure 9 illustrate the classification of 
research methods and research design types commonly employed in Rasch studies. 

Data collection strategies have evolved significantly, particularly with the rise of digital assessments 
and online surveys, increasing accessibility and participant responsiveness [27, 40]. The incorporation 
of technology-enhanced tools has allowed researchers to collect more reliable and extensive datasets, 
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fostering improved psychometric analysis and validation. Figure 10 presents an overview of data 
collection methods used in Rasch Model research. 
Statistical methods commonly employed in Rasch Model-based research include: 

• Goodness-of-fit statistics – To evaluate how well items align with the Rasch Model’s 
assumptions. 

• Item difficulty calibration – To measure how challenging each test item is for respondents. 

• Reliability estimates – To determine the consistency and accuracy of test scores. 
Additionally, differential item functioning (DIF) analysis is frequently applied to examine fairness 

across demographic groups, ensuring that assessment instruments are free from bias [41]. These 
methodological approaches collectively reinforce the validity and reliability of Rasch-based educational 
assessments [33, 34]. 

This review of themes and findings highlights the increasing prominence of the Rasch Model in 
educational research, its broad applicability across multiple disciplines and settings, and the evolution of 
methodological approaches enhancing its effectiveness. Future research should explore longitudinal 
applications of the Rasch Model, particularly in assessing learning progression over time and evaluating 
technological advancements in educational measurement. Moreover, further investigation is needed into 
cross-cultural adaptations of Rasch-based assessments to enhance their global applicability and fairness 
in diverse educational contexts. 
 

 
Figure 8.  
Method of classification. 
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Figure 9.  
Research design. 

 

 
Figure 10.  
Data Collection. 

 
4.4. Impact of Rasch-Based Software 

The selection of Rasch-based software plays a crucial role in determining the accuracy, validity, and 
reliability of educational assessment studies. Various software packages provide unique features and 
analytical capabilities tailored for specific research needs. Winsteps, for example, is widely recognized 
for its user-friendly interface and extensive reporting functionalities, making it a popular choice in K-12 
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educational assessments [38]. RUMM2030, on the other hand, is favored for its flexibility in analyzing 
polytomous data and supporting multiple Rasch model frameworks, making it a preferred tool in 
advanced psychometric research [25]. ConQuest is particularly suited for handling large-scale 
assessments like PISA, given its robust modeling capabilities and support for complex, 
multidimensional datasets [32]. 

The distribution of Rasch-based software usage is illustrated in Figure 11, showing that Winsteps 
leads with 31.8%, followed by R Package (20.5%) and RUMM2030 (15.9%). These preferences highlight 
researchers' inclinations towards software that balances ease of use with analytical sophistication. 

The choice of software significantly influences research outcomes by affecting the precision of item 
calibration, person ability estimation, and model fit statistics. For instance, while Winsteps provides 
comprehensive fit indices suitable for basic Rasch analysis, ConQuest accommodates complex 
multidimensional constructs, offering superior analytical flexibility for large-scale evaluations [42]. 
This distinction is particularly important for researchers working with hierarchical datasets and 
adaptive learning models. 

Emerging trends indicate an increasing integration of machine learning techniques and real-time 
data processing functionalities into Rasch-based software [41]. There is also a growing emphasis on 
user-friendly platforms to facilitate access for researchers with limited statistical expertise, promoting 
the democratization of Rasch analysis tools [39]. The expansion of software applications across fields is 
shown in Figure 12, where educational research leads with 63.5%, followed by health sciences (25.5%) 
and psychology (11.4%). Additionally, the classification of Rasch model types in Figure 13 highlights 
that Unidimensional Rasch Models dominate at 81.8%, with limited but notable applications of 
Multidimensional and Mixture Rasch Models. 
 

 
Figure 11.  
Software Classification. 
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Figure 12.  

Research Fields. 
 

 
Figure 13. 
Rasch model types. 

 
4.5. Citation Impact and Key Contributions 

The influence of Rasch Model research is reflected in citation metrics, highlighting the most 
significant contributions in both theoretical and practical advancements. One of the most cited studies, 
"Psychometric Properties of the Montreal Cognitive Assessment (MoCA)" by Freitas, et al. [32] set a 
benchmark for cognitive assessment in neuropsychology through its comprehensive Rasch validation. 
Similarly, Finbråten, et al. [43] made a significant impact in health literacy research, employing Rasch 
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analysis to develop a validated short version of the HLS-Q12 survey. These studies exemplify the 
practical applications of Rasch modeling in educational, health, and psychological assessments. 

A detailed breakdown of top-cited authors is presented in Table 1, where Finbråten, et al. [43] lead 

with 78 citations, followed by Herrmann‐Abell and DeBoer [44] with 64 citations for their study on 
learning progressions in science education. Citation trends also demonstrate the growing prominence of 
Rasch-based research in high-impact journals. As seen in Table 2, BMC Health Services Research and 
Journal of Research in Science Teaching rank among the most influential Q1 journals publishing Rasch 
Model studies. 

Theoretical advancements in Rasch measurement have been significantly influenced by Primi [25] 
who combined many-facet Rasch measurement with cognitive psychology to refine creativity 

assessments. Similarly, Herrmann‐Abell and DeBoer [44] contributed to the understanding of learning 
progressions, applying Rasch analysis to track cognitive development in science education. 

From a practical perspective, top-cited studies have enhanced psychometric validity in multiple 
disciplines, providing frameworks for developing robust assessment tools. For example, Antonietti, et 
al. [30] explored technology integration in education, helping educators adopt evidence-based 
strategies for digital learning assessment. These contributions demonstrate the continued relevance of 
Rasch Model applications in shaping educational policies, cognitive evaluations, and cross-disciplinary 
psychometric research. 

Overall, the findings underscore the widespread influence of Rasch-based software in assessment 
research, as well as the substantial impact of highly cited studies in advancing theoretical and applied 
psychometric methodologies. Future research should explore the integration of AI-driven Rasch 
analysis tools and further assess the scalability of Rasch-based assessments across diverse cultural 
contexts, ensuring continued innovation in measurement science and educational evaluation. 
 
Table 1. 
Author citation. 

No Author Year Title Journal Citation 

1 Freitas, et al. [28] 2018 Establishing the HLS-Q12 
short version of the European 
Health Literacy Survey 
Questionnaire latent trait 
analyses applying Rasch 
modelling and confirmatory 
factor analysis 

BMC Health 
Services Research 

78 

2 Herrmann‐Abell and 
DeBoer [44] 

2017 Investigating a learning 
progression for energy ideas 
from upper elementary 
through high school 

Journal of Research 
in Science Teaching 
Journal of Research 
in Science Teaching 

64 

3 Antonietti, et al. [30] 2023 
Development and validation 
of the ICAP Technology 
Scale to measure how 
teachers integrate technology 
into learning activities 

Computers & 
Education 

45 

4 Freitas, et al. [32] 2014 Psychometric Properties of 
the Montreal Cognitive 
Assessment (MoCA)  An 
Analysis Using the Rasch 
Model 

The Clinical 
Neuropsychologist 

39 

5 McKendrick, et al. [41] 2019 Theories and Methods for 
Labeling Cognitive 
Workload  Classification and 
Transfer Learning 

Frontiers in Human 
Neuroscience 

32 



2017 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 6: 2003-2022, 2025 
DOI: 10.55214/25768484.v9i6.8310 
© 2025 by the authors; licensee Learning Gate 

 

6 Peters, et al. [45] 2021 Construction and validation 
of a game-based intelligence 
assessment in minecraft 

Computers in 
Human Behavior 

23 

7 Rausch, et al. [46] 2016 Reliability and validity of a 
computer-based assessment 
of cognitive and non-
cognitive facets of problem-
solving competence in the 
business domain 

Empirical Research 
in Vocational 
Education and 
Training 

23 

8 Ding [47] 2017 Progression Trend of 
Scientific Reasoning from 
Elementary School to 
University  a Large-Scale 
Cross-Grade Survey Among 
Chinese Students 

International 
Journal of Science 
and Mathematics 
Education 

21 

9 Förster, et al. [48] 2015 Assessing the financial 
knowledge of university 
students in Germany 

Empirical Research 
in Vocational 
Education and 
Training 

15 

10 Blum, et al. [49] 2016 Task difficulty prediction of 
figural analogies 

Intelligence 14 

 
Table 2. 
Top cited journal. 

No Journal Tier Citation Year 

1 BMC Health Services Research Q1 78 2018 
2 Journal of Research in Science Teaching Journal of Research in Science 

Teaching 
Q1 64 2017 

3 Computers & Education Q1 45 2023 

4 The Clinical Neuropsychologist Q1 39 2014 

5 Frontiers in Human Neuroscience Q2 32 2019 

6 Computers in Human Behavior Q1 23 2021 
7 Empirical Research in Vocational Education and Training Q3 23 2016 

8 International Journal of Science and Mathematics Education Q1 21 2017 

9 Empirical Research in Vocational Education and Training Q3 15 2015 

10 Intelligence Q1 14 2016 

 

5. Discussion and Implications 
5.1. Interpretation of Findings 

The findings of this systematic review confirm the growing application of the Rasch Model in 
educational assessment and psychometric validation. Studies have increasingly employed Rasch analysis 
to ensure measurement invariance and differential item functioning (DIF) assessments, which contribute 
to more equitable and reliable educational measurements [4]. For example, Werner, et al. [1] 
demonstrated how Rasch analysis facilitated the evaluation of the Chemistry Self-Concept Inventory, 
ensuring appropriate item fit and psychometric effectiveness. Similarly, studies integrating DIF 
analysis, such as Rodríguez, et al. [20] have reinforced the importance of rigorous validation processes 
in educational measurement. 

Despite these advancements, gaps persist in methodological rigor and validation consistency across 
studies. Some research has displayed insufficient validation steps, including the absence of fit statistics 
reporting and inadequate item calibration [24]. Such limitations underscore the need for greater 
transparency and consistency in Rasch-based studies to enhance the reliability of educational 
assessments. Furthermore, discrepancies in sample size and representativeness remain a recurring issue, 
potentially biasing estimates of item difficulty and person abilities [50]. 
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5.2. Theoretical Contributions 
Theoretical advancements in Rasch measurement theory have significantly contributed to refining 

psychometric frameworks, particularly in addressing multidimensional constructs and measurement 
invariance. Rodríguez, et al. [20] highlighted the potential of multidimensional Rasch models in 
assessing complex educational constructs, moving beyond traditional unidimensional approaches. These 
theoretical developments offer new perspectives on Rasch applications, allowing researchers to better 
account for latent traits and underlying response structures. 

Additionally, this review aligns with recent discussions on cross-cultural validation, which is critical 
for ensuring assessment fairness and comparability across diverse educational settings. As global 
assessments increasingly rely on Rasch modeling (e.g., PISA and TIMSS), the model's adaptability in 
different cultural contexts remains a vital consideration for future research and policy implementation 
[51, 52]. 
 
5.3. Practical Implications for Educational Research 

The findings from this review provide actionable recommendations for educators, policymakers, and 
researchers aiming to implement Rasch-based assessments effectively. Studies emphasize the necessity 
of adopting rigorous validation processes by incorporating DIF analysis, item fit statistics, and person 
reliability measures to enhance assessment precision [4]. Institutional collaboration among universities 
and educational organizations is essential for developing and validating Rasch-based instruments, as 
such partnerships improve psychometric quality and enhance generalizability [53]. With the increasing 
prevalence of online assessments and digital learning platforms, embedding Rasch analysis within 
adaptive testing frameworks will enable educators to track student progress dynamically and tailor 
instructional interventions accordingly [50]. Additionally, policies should encourage the cross-cultural 
adaptation of Rasch-based assessments to minimize bias and mitigate cultural discrepancies in test 
performance, ensuring fair and equitable assessment outcomes for diverse populations [51]. 
 
5.4. Study Limitations 

Despite the valuable insights gained from this review, several methodological constraints and biases 
should be acknowledged. A recurring limitation across reviewed studies is the lack of representative 
samples, which may limit the generalizability of findings [50]. Some studies fail to report model fit 
indices, making it difficult to assess the adequacy of Rasch model applications [54]. Issues related to 
response category inconsistencies and subjective judgments in self-reported assessments present 
additional sources of bias [55]. Furthermore, the choice of Rasch software, such as Winsteps, 
RUMM2030, or ConQuest, may influence study outcomes since different programs offer varying model 
specifications and data processing capabilities [32]. Addressing these limitations in future research will 
be critical to enhancing the credibility and applicability of Rasch-based educational assessments. 
 
5.5. Future Research Directions 

Future research should expand on the integration of AI-driven Rasch analysis and cross-cultural 
validation to improve measurement accuracy and assessment fairness. Leveraging machine learning 
algorithms to automate DIF detection, item calibration, and adaptive assessment designs will enhance 
the efficiency and scalability of Rasch applications [32]. Additional research is needed to examine how 
Rasch Model applications perform across different linguistic and cultural groups, ensuring fair and 
equitable assessment interpretations [52]. Comparative studies should evaluate the effectiveness of 
unidimensional, multidimensional, and mixture Rasch models in different educational assessment 
contexts, helping to determine which modeling approach best fits various learning environments [20]. 
Expanding Rasch-based research into emerging fields, such as game-based learning assessments and 
cognitive neuroscience applications, can further optimize assessment methodologies and contribute to 
innovative psychometric applications [53]. 
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6. Conclusion  
This systematic literature review highlights the growing adoption of the Rasch Model in 

educational measurement and psychometric research. The findings demonstrate its effectiveness in 
ensuring measurement validity, detecting differential item functioning (DIF), and supporting 
multidimensional assessments. The review also identifies key software tools, including Winsteps, 
RUMM2030, and ConQuest, emphasizing their impact on research outcomes. Additionally, the study 
underscores the increasing application of the Rasch Model in STEM education, social sciences, and 
large-scale assessments like PISA and TIMSS. 

Despite these advancements, several challenges persist. Notably, methodological inconsistencies, 
limited cross-cultural validation studies, and variability in model application remain critical concerns. 
Many studies lack robust sample representation and fail to report model fit indices, which raises 
concerns about generalizability and measurement precision. 

Future research should focus on AI-driven Rasch modeling, cross-cultural validation, and 
comparative analyses of Rasch model variants to enhance educational assessment frameworks. 
Expanding interdisciplinary applications and integrating real-time psychometric evaluations will 
further optimize the Rasch Model's utility in diverse educational settings. Addressing these gaps will 
ensure the continued evolution of equitable, reliable, and innovative assessment methodologies. 
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