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Abstract

This study aims to analyze the application of the Rasch Model in evaluating
reasoning assessment instruments for elementary school students through a
systematic literature review. Reasoning ability is a fundamental component of
Higher Order Thinking Skills (HOTS) and plays an important role in developing
critical thinking and problem-solving skills. This study employed a Systematic
Literature Review (SLR) approach guided by the PRISMA 2020 framework.
Literature was collected from Google Scholar, Scopus, ERIC, and Garuda databases.
The review included peer-reviewed journal articles published between 2020 and
2025 that focused on the application of the Rasch Model in educational assessment,
reasoning assessment, HOTS, and instrument validation. Following the
identification, screening, eligibility, and inclusion stages, 15 articles met the
inclusion criteria and were analyzed using thematic content analysis. The findings
indicate that the Rasch Model provides more objective, valid, reliable, and stable
measurements than Classical Test Theory (CTT). The model effectively evaluates
item validity, reliability, item difficulty levels, person-item maps, and item fit
statistics, thereby improving the accuracy of reasoning assessment. The study
concludes that the Rasch Model is highly relevant for developing HOTS-based
reasoning instruments in elementary education and contributes significantly to
improving the quality of educational assessment and supporting 21st-century
learning evaluation.

Keywords

Rasch Model, Reasoning Assessment, HOTS Evaluation.

© 2026 by the authors. Submitted for possible open access publication under the terms and
conditions of the Creative Commons Attribution-NonCommercial 4.0 International License
(CCBY NC) license (https://creativecommons.org/licenses/by-nc/4.0/).

Published by Institut Agama Islam Sunan Giri (INSURI) Ponorogo; Indonesia

Accredited Sinta 3


https://creativecommons.org/licenses/by-nc/4.0/

The Rasch Approach in the Evaluation of Reasoning Instruments for Elementary ... (Sri Wulan Dewi, et al.)

INTRODUCTION

The quality of education in Indonesia remains a significant concern, particularly in relation
to students” higher-order thinking and reasoning abilities. International large-scale assessments
indicate that Indonesian students continue to face challenges in applying knowledge, reasoning
logically, and solving complex problems. The Programme for International Student Assessment
(PISA) 2022 reported that Indonesian students achieved an average mathematics score of 366,
substantially below the OECD average of 472. In reading and science, Indonesian students scored
359 and 383 points respectively, compared to OECD averages of 476 and 485. Furthermore, only 18%
of Indonesian students reached at least Level 2 proficiency in mathematics, while the OECD average
was 69%, indicating that many students still experience difficulties in applying mathematical
reasoning to real-world situations (PISA, 2022).

The findings of international assessments are consistent with previous evidence from Trends
in International Mathematics and Science Study (TIMSS), which has repeatedly shown that
Indonesian students perform below the international average in mathematics and science
achievement. These results suggest that students’ reasoning, analytical thinking, and problem-
solving abilities require further improvement. The ability to reason effectively is essential because it
enables students to connect concepts, interpret information, evaluate evidence, and construct logical
conclusions in various learning contexts (Mullis et al., 2020).

At the national level, the implementation of the National Assessment has shifted the focus of
educational evaluation from content mastery toward literacy and numeracy competencies. This
policy emphasizes students’ ability to reason, analyze information, and solve contextual problems
rather than merely recalling factual knowledge. The increasing emphasis on literacy and numeracy
highlights the importance of developing assessment instruments capable of accurately measuring
reasoning abilities and higher-order thinking skills in elementary education.

Several studies have also reported that elementary school students still demonstrate
relatively low levels of reasoning and critical thinking skills. Students frequently encounter
difficulties in interpreting information, constructing logical arguments, identifying relationships
among concepts, and solving non-routine problems. Research on HOTS-based learning in
elementary education indicates that many students remain dependent on procedural approaches
and have limited opportunities to engage in analytical and reflective thinking processes. These

findings demonstrate the need for valid and reliable assessment instruments that can accurately
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measure reasoning abilities and provide meaningful information regarding students’ cognitive
development.

Elementary education plays a strategic role in building the quality of human resources as it
serves as the foundational stage for developing students’ intellectual, social, emotional, and
character skills. The elementary school stage is a critical period in children’s cognitive development,
as it is during this phase that students begin to develop the ability to understand concepts, solve
problems, and build logical thinking patterns. 21st-century education prioritizes critical, creative,
collaborative, and communicative thinking as core competencies that students must possess starting
from the elementary level. This shift means that the learning process is no longer solely focused on
mastering subject matter but also on developing higher-order thinking skills (HOTS). These skills
are closely related to the reasoning process, which forms the foundation for understanding
relationships between concepts and making logical decisions. Studies on elementary education
indicate that strengthening critical thinking and reasoning skills from an early age influences
students” readiness to face learning challenges at subsequent educational levels (Syadiah & Hamdu,
2020).

Reasoning skills are a crucial component of elementary students’ intellectual development.
Reasoning can be defined as the cognitive process used to draw conclusions based on facts, data, or
specific logical relationships. In elementary school students, reasoning skills develop through
activities such as observing, comparing, classifying, analyzing, and systematically drawing
conclusions from information. These skills form the foundation for learning mathematics, science,
literacy, and contextual problem-solving. The development of reasoning in elementary school
students must be carried out systematically because these skills are closely linked to critical thinking
skills and the ability to solve problems in daily life. Research on critical thinking among elementary
school students indicates that students’ reasoning abilities still require reinforcement through
appropriate instruction and assessment so that students can understand concepts deeply rather than
merely memorizing information (Purnamasari et al., 2026).

The development of modern curricula encourages the implementation of Higher-Order
Thinking Skills (HOTS)-based learning assessments as an effort to improve educational quality.
HOTS-based assessments emphasize the ability to analyze, evaluate, and create solutions based on
conceptual understanding. Assessment tools used in 21st-century learning must be able to measure

higher-order thinking skills, including students’ reasoning abilities. Good instruments do not
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merely assess memorization but also identify students’ abilities to connect concepts, construct
arguments, and solve problems logically. Developing HOTS-based instruments presents a unique
challenge for teachers and researchers as it requires high levels of validity, reliability, and objectivity.
Research on critical thinking and HOTS instruments indicates that the quality of the instruments
significantly determines the accuracy of measurements of students” abilities (Ocy et al., 2023).

Learning assessment instruments play a crucial role in determining the quality of students’
learning processes and outcomes. A good instrument must provide accurate information regarding
students” ability levels so that evaluation results can serve as a basis for educational decision-
making. Measuring reasoning abilities requires instruments that are valid, reliable, objective, and
capable of accurately distinguishing students” abilities. Errors in instrument development can lead
to measurement bias and result in inaccurate interpretations of student abilities. Therefore,
instrument quality analysis is a crucial step in educational evaluation development. Studies on
educational instrument development indicate that the quality of test items must be comprehensively
analyzed to ensure the instrument truly aligns with the construct of the ability being measured
(Nuryanti et al., 2018).

The evaluation approach widely used in education to date is Classical Test Theory (CTT).
Although this theory is relatively simple and easy to apply, this approach has several limitations in
producing objective measurements. Classical Test Theory is highly dependent on the characteristics
of the respondent group, so the reliability and validity of the instrument may vary when used with
different groups. Furthermore, Classical Test Theory has not been able to distinguish between
individual ability and item characteristics independently. Item analysis in conventional approaches
is also limited because it only produces total scores without providing detailed information
regarding item difficulty levels and student response patterns. Research on educational instrument
analysis indicates that Classical Test Theory has limitations in producing stable and in-depth
measurements, necessitating a more modern evaluation approach (Purba, 2018).

The Rasch model emerges as one of the modern approaches in the analysis of educational
assessment instruments capable of addressing various weaknesses of classical test theory. The Rasch
model is part of Item Response Theory (IRT), which focuses on the relationship between individual
ability and item difficulty levels within a single measurement scale. This approach allows for more
objective analysis because item parameters and respondent ability can be separated. The Rasch

model provides detailed information regarding item validity, instrument reliability, item difficulty
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levels, student response patterns, and the detection of biased items. The use of the Rasch model in
educational evaluation is growing because it is considered more modern, efficient, and offers higher
measurement accuracy compared to conventional approaches. Various studies indicate that the
Rasch model is effective for analyzing Higher-Order Thinking Skills (HOTS), critical thinking, and
students’ reasoning abilities (Prayoga et al., 2024).

The implementation of the Rasch model in elementary education research has yielded
positive results regarding the quality of assessment instruments. Research on the analysis of critical
thinking questions for elementary school students indicates that the Rasch model can identify item-
student fit and student ability in greater detail, enabling teachers to identify weaknesses in the
instruments as well as students” abilities. Other studies also indicate that the Rasch approach is
effective in developing HOTS and literacy instruments as it yields higher validity and reliability.
Furthermore, the use of person-item maps in Rasch analysis helps researchers and teachers
understand the relationship between students” ability levels and item difficulty levels on a single
measurement scale. These factors make the Rasch model relevant for evaluating the reasoning
abilities of elementary school students, a task that requires high precision and objectivity (Wandyka
& Aini, 2025).

Although various studies have discussed the use of the Rasch model in educational
assessment, research specifically addressing the Rasch approach in evaluating reasoning
instruments for elementary school students remains relatively limited. Most previous studies have
focused more on the development of specific instruments without conducting a comprehensive
synthesis of the Rasch model’s effectiveness in measuring the reasoning abilities of elementary
school students. Other studies tend to discuss the use of the Rasch model at the secondary and higher
education levels, so the context of elementary education has not been studied in depth. This situation
indicates a research gap that needs to be addressed through a literature review to gain a
comprehensive understanding of the implementation of the Rasch model in the evaluation of
elementary school students’” reasoning instruments. Based on these conditions, this study aims to
analyze the Rasch approach in the evaluation of elementary school students’” reasoning instruments
through a literature review by examining the concept of reasoning, evaluation instruments, the basic
principles of the Rasch model, and its implementation in the development of HOTS-based learning

assessments.
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METHOD

This study employed a Systematic Literature Review (SLR) approach guided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) framework (Page et al.,
2021). The PRISMA framework was adopted to ensure a transparent, systematic, and reproducible
process in identifying, screening, selecting, and synthesizing relevant studies concerning the
application of the Rasch Model in evaluating reasoning assessment instruments for elementary
school students.
Data Collection

The literature search was conducted from January to February 2025 using four scientific
databases, namely Google Scholar, Scopus, ERIC, and Garuda. The search process employed
combinations of the keywords “Rasch Model”, “reasoning ability”, “reasoning assessment”,
“Higher Order Thinking Skills (HOTS)”, “assessment instrument”, and “elementary school
students”. The review focused on studies published between 2020 and 2025 to ensure that the
selected literature reflected recent developments in educational assessment and Rasch measurement
applications.

Table 1. Results of Literature Search Across Databases

Database Records Identified
Google Scholar 28
Scopus 12
ERIC 10
Garuda 12
Total 62

Article Selection

The selection of articles followed predefined inclusion and exclusion criteria. Studies were
included if they: (1) were published between 2020 and 2025; (2) were peer-reviewed journal articles;
(3) discussed the application of the Rasch Model in educational assessment, instrument validation,
reasoning assessment, critical thinking, HOTS, literacy, or learning evaluation; (4) were available in
tull-text form; and (5) contained empirical findings relevant to the research objectives. Studies were
excluded if they: (1) were conference abstracts, editorials, proceedings papers, book reviews, or
opinion articles; (2) did not apply the Rasch Model; (3) were unrelated to educational assessment;
(4) contained incomplete methodological information; or (5) were duplicate publications retrieved

from multiple databases.
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Table 2. Inclusion and Exclusion Criteria

Criteria Inclusion Criteria Exclusion Criteria
Publication 2020-2025 Before 2020
Year
Publication Peer-reviewed journal articles Editorials, proceedings, book
Type reviews

Research Topic Rasch Model, reasoning, HOTS, critical Unrelated topics
thinking, educational assessment

Accessibility Full-text available Full-text unavailable

Methodology =~ Empirical studies and instrument Conceptual papers without
development studies empirical findings

Context Educational assessment and learning Non-educational contexts
evaluation

The identification stage yielded 62 records consisting of 28 articles from Google Scholar, 12
articles from Scopus, 10 articles from ERIC, and 12 articles from Garuda. After removing 8 duplicate
records, 54 articles remained for title and abstract screening. During the screening stage, 24 articles
were excluded because they did not directly address the Rasch Model, reasoning assessment,
educational evaluation, or HOTS-related constructs. The remaining 30 full-text articles were
assessed for eligibility. Subsequently, 15 articles were excluded because they lacked sufficient
empirical evidence, did not meet the inclusion criteria, or provided inadequate information
regarding Rasch-based instrument evaluation. Finally, 15 articles fulfilled all eligibility requirements
and were included in the qualitative synthesis. The article selection process is presented in Figure 1

following the PRISMA 2020 framework.
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Figure 1. PRISMA Flow Diagram

Data Analysis

Data extraction was conducted by documenting the author(s), publication year, research
objectives, research design, instrument characteristics, Rasch analysis indicators, and key findings
from each selected study. The extracted data were analyzed using thematic content analysis to
identify recurring themes, patterns, similarities, differences, and research trends concerning the
effectiveness of the Rasch Model in evaluating reasoning assessment instruments. The synthesis
focused on four major themes: (1) instrument validity, (2) instrument reliability, (3) item difficulty
and person-item mapping, and (4) the contribution of the Rasch Model to Higher Order Thinking
Skills (HOTS) and reasoning assessment in elementary education. This thematic synthesis enabled
a comprehensive understanding of how Rasch analysis contributes to improving the quality,

objectivity, and accuracy of educational assessment instruments.

FINDINGS AND DISCUSSION
Findings
1. The Concept of Reasoning in Elementary School Students
Reasoning ability is a crucial aspect of elementary school students’ cognitive development.
Reasoning can be understood as the logical thinking process individuals use to draw conclusions

based on facts, concepts, experiences, and specific relationships. In the context of elementary
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education, reasoning ability is closely linked to students” capacity to understand cause-and-effect
relationships, connect information, analyze situations, and systematically solve problems. These
abilities form the primary foundation for the development of higher-order thinking skills (HOTS).
Research on elementary education indicates that students with strong reasoning skills tend to grasp
abstract concepts more easily and are able to apply their knowledge in daily life. Developing
reasoning skills starting in elementary school also influences critical thinking and problem-solving
abilities in subsequent educational levels (Saraswati & Agustika, 2020).

Elementary school students’ reasoning develops in accordance with the stages of children’s
cognitive development. Based on the developmental characteristics of elementary school-aged
children, students tend to be in the concrete operational stage, so logical thinking skills begin to
develop through real-world experiences and contextual activities. At this stage, students begin to be
able to classify, group, sequence, and draw simple conclusions based on direct observation. The
development of reasoning is influenced by the learning environment, learning strategies, and
students” experiences in solving problems. Exploration- and problem-solving-based learning
activities have been proven to enhance students’ reasoning abilities because they provide
opportunities for students to actively develop their thinking processes. Research on elementary
school students’ critical thinking skills indicates that Higher-Order Thinking Skills (HOTS)-based
learning activities can help students develop logical and argumentative reasoning abilities (Maylia
et al., 2024).

The types of reasoning that develop in elementary school students include inductive and
deductive reasoning. Inductive reasoning is the ability to draw general conclusions based on specific
facts, while deductive reasoning involves applying general concepts to specific situations. Both types
of reasoning are crucial in mathematics, science, and literacy education because they help students
understand patterns, relationships, and concepts more deeply. Inductive reasoning typically
develops earlier through observation and pattern recognition, while deductive reasoning develops
through practice in analyzing and solving more complex problems. Research on the development of
reasoning skills in elementary school students indicates that the use of contextual and Higher-Order
Thinking Skills (HOTS) -based problems can enhance students” ability to draw logical conclusions
and construct arguments systematically (Anggraeni et al., 2022).

The urgency of developing reasoning skills in elementary school students is increasing in

line with the demands of 21st-century education. Reasoning skills form the foundation for the
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development of critical thinking, creativity, communication, and collaboration. Students with strong
reasoning skills tend to be more adaptable in the face of change and capable of solving problems
effectively (Anggraini et al., 2020). The development of reasoning skills also supports improvements
in numeracy literacy and rational decision-making abilities. These factors necessitate that schools
develop learning and assessment strategies capable of measuring and enhancing students’ reasoning
skills optimally.

2. Reasoning Assessment Instruments

An evaluation instrument is a tool used to gather information about students’ abilities in
specific areas. In educational evaluation, instruments play a crucial role as they form the basis for
determining the level of students’ learning outcomes. Reasoning evaluation instruments are
designed to measure students” ability to think logically, analyze information, draw conclusions, and
solve problems. The development of reasoning assessment instruments must consider the cognitive
developmental characteristics of elementary school students so that the measurement results truly
reflect students’ abilities objectively. Research on learning assessment indicates that a good
instrument must be able to measure students’ thinking abilities in depth and not merely focus on
rote memorization (Natoil, 2021).

Characteristics of a good assessment instrument include validity, reliability, objectivity,
practicality, and discriminative power. Validity indicates the instrument’s accuracy in measuring
the intended ability, while reliability relates to the consistency of measurement results. Objectivity
indicates that evaluation results are not influenced by the evaluator’s subjectivity. Reasoning
assessment instruments must also have a difficulty level appropriate to students” abilities so they
can accurately distinguish between high- and low-ability students. Research on the development of
HOTS instruments shows that the quality of the instrument significantly determines the accuracy of
interpreting students’ learning outcomes. An invalid instrument can produce measurement bias,
leading to errors in educational decision-making (Antari et al., 2021).

Forms of reasoning assessment instruments can include essay questions, HOTS-based
multiple-choice questions, diagnostic tests, or problem-based assessments. HOTS-based
instruments are designed to encourage students to analyze, evaluate, and synthesize information,
thereby allowing reasoning abilities to be measured more comprehensively. Reasoning questions
are typically framed within real-life contexts so that students can connect learning concepts to

concrete situations. The use of contextual instruments has been proven to help students develop
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critical thinking and logical reasoning skills. Research on HOTS-based assessment shows that
contextual questions are more effective in measuring higher-order thinking skills than conventional
questions that merely assess concept recall (Sabir et al., 2021).

HOTS-based evaluation is a key approach in modern education because it encourages
students to think critically and creatively. Implementing HOTS evaluation in elementary education
requires high-quality instruments to ensure accurate measurement results that can serve as a basis
for improving learning. Teachers must understand techniques for developing reasoning instruments
that align with the characteristics of elementary school students to ensure evaluations are neither
too difficult nor too easy. Additionally, the development of reasoning instruments must be
supported by systematic item quality analysis to ensure the validity and reliability of the
instruments. These factors make modern analytical approaches, such as the Rasch model, essential
in the development of HOTS-based assessment instruments.

3. Basic Concepts of the Rasch Model

The Rasch model is one of the modern measurement approaches used in the analysis of
educational instruments. This model was developed by Georg Rasch and falls under the category of
Item Response Theory (IRT). The Rasch model is used to analyze the relationship between
individual ability and item difficulty on a single measurement scale called the logit. This approach
allows for more objective measurement because student ability and item characteristics are analyzed
separately. The use of the Rasch model in educational evaluation is growing because it produces
more accurate and stable measurement data compared to classical test theory approaches (Purba,
2018).

The basic principle of the Rasch model states that the probability of a student answering an
item correctly is determined by the difference between individual ability and item difficulty. The
higher the student’s ability relative to the item’s difficulty, the greater the likelihood of the student
answering correctly. This approach allows researchers to obtain detailed information about student
ability and item quality simultaneously. The Rasch model also incorporates the principle of
unidimensionality, which emphasizes that an instrument must measure a single specific construct
for measurement results to be valid. In the context of evaluating elementary school students’
reasoning skills, the Rasch model is used to ensure that the instrument truly measures reasoning
ability in accordance with learning objectives (Ramadhan & Handayani, 2025).

Analysis within the Rasch model includes several key indicators such as item fit, person and
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item reliability, the separation index, item difficulty levels, and the person-item map. Item fit values
are used to assess how well items align with the measurement model, while reliability indicates the
instrument’s consistency in measuring student ability. The separation index is used to determine the
instrument’s ability to distinguish between students” ability levels. Item difficulty level analysis
helps researchers understand the distribution of questions ranging from easy to difficult categories.
Meanwhile, the person-item map is used to illustrate the relationship between student ability and
item difficulty levels on a single measurement scale. Research on educational instrument analysis
indicates that these indicators are highly beneficial for developing more objective and high-quality
instruments (Prayoga et al., 2024).

The advantage of the Rasch model over classical test theory lies in its ability to produce
measurements that are independent of the sample and the items. In classical test theory,
measurement results are heavily influenced by the characteristics of the respondent group, so the
reliability of the instrument can vary when used with different groups. Conversely, the Rasch model
allows for more stable measurements because item parameters and student ability are analyzed
separately. The Rasch model is also capable of detecting biased items, analyzing patterns of unusual
responses, and producing more precise interval data compared to the ordinal scores in classical test
theory. These factors have led to the Rasch model being increasingly used in the development of
evaluation instruments based on Higher-Order Thinking Skills (HOTS) and the reasoning abilities
of elementary school students.

Table 3. Comparison of Classical Test Theory and the Rasch Model

Analysis Aspects Classical Test Theory Rasch Model
Measurement Basis Total score Response Probability
Sample Dependency High Low
Item Analysis General Details
Difficulty Level Relative to the group Objective
Reliability Depends on the respondents More stable
Item bias detection Limited More accurate
Data Type Ordinal Interval
Analysis of Individual Limited In-Depth
Abilities

The table shows that the Rasch model has significant advantages over classical test theory in
producing objective and in-depth measurements. Rasch analysis allows researchers to obtain
detailed information regarding item quality and student ability, thereby making evaluation

instruments more valid and reliable.
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4. Implementation of the Rasch Approach in Reasoning Assessment

The implementation of the Rasch model in elementary education evaluation is growing,
particularly in the development of instruments for Higher-Order Thinking Skills (HOTS), critical
thinking, and mathematical reasoning among elementary school students. The use of the Rasch
model helps researchers objectively evaluate instrument quality through item validity and reliability
analysis. Instruments analyzed using the Rasch model generally have better measurement quality
because each item is evaluated based on its fit to the measurement model. Research on HOTS
instrument development indicates that the Rasch model is effective for improving item quality and
enhancing the accuracy of student ability measurements.

Validity analysis in the Rasch model is conducted using the outfit mean square and infit
mean square values. Items with values outside the ideal range are considered inconsistent with the
model and thus need to be revised or removed. This approach helps researchers ensure that each
item truly measures reasoning ability in accordance with the established construct. Reliability
analysis is conducted through person reliability and item reliability to determine the instrument’s
consistency and the stability of measurement results (Prayoga et al., 2024). Research on Rasch-based
educational instrument analysis indicates that instruments with high reliability tend to produce
more consistent and accurate measurements.

Item difficulty levels in the Rasch model are analyzed using logit values. This analysis helps
researchers understand the distribution of items ranging from easy to difficult categories, allowing
the instrument to be structured proportionally according to the abilities of elementary school
students. Additionally, the Rasch model provides a person-item map analysis that illustrates the
relationship between student ability and item difficulty on a single measurement scale. This map
helps teachers understand whether the instrument aligns with students’ abilities or requires
revision. The use of person-item maps in evaluating elementary school students’ reasoning is
considered effective for identifying gaps between student ability and instrument characteristics
(Purnamasari et al., 2026).

The development of reasoning instruments based on the Rasch model makes a significant
contribution to improving the quality of elementary education assessment. Instruments developed
using the Rasch approach tend to have better construct validity, high reliability, and a more accurate
level of measurement objectivity. The use of the Rasch model also helps teachers and researchers

systematically revise items based on empirical analysis results. These conditions indicate that the
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Rasch model is highly relevant for use in developing HOTS-based reasoning assessment instruments

for elementary school students and 21st-century learning.

Table 4. Summary of Previous Research on the Implementation of the Rasch Model

No Researcher Research Focus Key Findings
1.  Uli Sihombing et Analysis of science literacy using the Rasch Item reliability is excellent and
al., (2020) model the instrument fits the model
2. Oktavianietal.,  Validity and reliability of the coping strategy The Rasch model is effective
(2021) instrument for analyzing the validity and
reliability of the instrument
3. Afandietal, Development of a digital literacy instrument ~ Person reliability and item
(2025) reliability are classified as good
4.  Ahmadetal, Development of an elementary school Item difficulty levels can be
(2021) mathematics learning outcome instrument objectively measured using
Rasch
5. Supriyadietal,  Validation of the critical consciousness scale ~ The instrument’s reliability is
(2026) very high based on Rasch
analysis
6.  Piliyang et al., Implementation of the Rasch model for Rasch produces a more
(2025) modern test evaluation objective and systematic test
evaluation
7. Qadriyyahetal, Analysis of the validity and reliability of Rasch is capable of identifying
(2025) psychological instruments item fit and instrument
reliability
8. Chanetal, Analysis of statistical reasoning ability Rasch effectively maps
(2024) students’ reasoning abilities
9. Pratama & Measuring students’ reading ability using the The Rasch model effectively
Husnayaini, Rasch model maps students' abilities and
(2020) the quality of reading test
instruments
10. Ramdani etal,, Validation of the academic resilience scale The instrument has good
(2020) construct validity
11.  Sadhu & Development of an assessment of critical The instrument is valid and
Laksono, (2021)  thinking and chemistry literacy reliable based on Rasch
analysis
12.  Aminudinetal., Development of a Rasch-based multitiered Rasch is effective in detecting
(2021) instrument student misconceptions
13. Difa, (2026) Development of a self-efficacy scale Rasch improves the accuracy
of scale development
14. Bondetal, Fundamental measurement in the human Rasch produces more objective
(2020) sciences measurements
15. Wandyka & Linking Rasch-scaled tests Rasch provides high

Aini, (2025)

measurement stability
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Based on the results of the aforementioned review of previous research, the implementation
of the Rasch model demonstrates consistent findings that this approach is capable of improving the
quality of educational assessment instruments through the objective analysis of validity, reliability,
item difficulty levels, and the mapping of students’ abilities. Most studies affirm that the Rasch
model is superior to classical test theory approaches because it is capable of producing stable
measurements that are independent of sample characteristics. The use of the Rasch model in
evaluating reasoning and HOTS in elementary education is becoming increasingly relevant because
it supports the development of 21st-century learning assessments that demand critical thinking,
logical reasoning, and comprehensive problem-solving skills.

Discussion
1. The Effectiveness of the Rasch Model in Instrument Evaluation

The Rasch model is highly effective for evaluating educational instruments because it yields
measurements that are more objective, accurate, and stable than classical test theory approaches.
Rasch analysis allows researchers to separate student ability from item characteristics, ensuring that
measurement results are not overly influenced by respondent group characteristics. These
conditions make the Rasch model more relevant for evaluating the reasoning abilities of elementary
school students, which requires high measurement precision. Various studies indicate that the Rasch
model can enhance instrument quality through analyses of validity, reliability, item difficulty levels,
and the identification of items inconsistent with the measurement construct. Research by Syadiah &
Hamdu, (2020) shows that Rasch analysis of STEM-based critical thinking questions can produce
more valid and reliable instruments for elementary school students. Additionally, the Rasch model
helps researchers understand students’ response patterns in greater detail, allowing instruments to
be developed systematically and empirically.

The effectiveness of the Rasch model is also evident in its ability to generate interval data
through logit scores. Interval data allows for a more precise interpretation of student ability
compared to the ordinal scores used in classical test theory. The use of the Rasch model in the
development of educational instruments helps teachers and researchers objectively understand the
distribution of student ability and empirically determine item difficulty levels. Purba, (2018)
research on Rasch model analysis in achievement test instruments demonstrates that the Rasch
approach yields more consistent and in-depth measurement results compared to conventional

analysis. These findings indicate that the Rasch model functions not only as a statistical analysis tool

394



The Rasch Approach in the Evaluation of Reasoning Instruments for Elementary ... (Sri Wulan Dewi, et al.)

but also as a modern evaluation approach capable of supporting the comprehensive development
of HOTS-based learning assessments.

A synthesis of various studies indicates that the Rasch model is effective for developing
reasoning instruments because it can identify items that are too easy, too difficult, or do not fit the
model. This information is crucial for designing evaluation instruments for elementary school
students, as students” abilities at this level develop gradually and require a proportional distribution
of item difficulty levels. Research by Prayoga et al., (2024) explains that the use of the Rasch model
helps researchers understand the instrument’s construct more deeply, thereby improving the
instrument’s quality through item revisions based on empirical analysis results.

2. The Relevance of the Rasch Model to Measuring Elementary School Students’ Reasoning

Elementary school students’ reasoning ability is a complex skill that cannot be optimally
measured through conventional, memorization-based assessments. Reasoning requires logical,
analytical, and reflective thinking processes; therefore, assessment instruments must be able to
objectively capture these abilities. The Rasch model is relevant for measuring elementary school
students” reasoning because it maps the relationship between student ability and item difficulty on
a single measurement scale. Through the person-item map, teachers can determine whether the
difficulty level of the questions aligns with students” abilities or requires adjustment. This insight
helps teachers develop more adaptive assessment instruments that align with the cognitive
development of elementary school students. Research by Purnamasari et al., (2026) demonstrates
that the validation of a Rasch-based critical thinking instrument provides a more detailed
understanding of students’ abilities in solving Higher-Order Thinking Skills (HOTS) questions.

The relevance of the Rasch model to measuring elementary students’ reasoning is also
evident in its ability to support 21st-century learning assessment. Modern education emphasizes the
development of HOTS, which includes critical thinking, creativity, and problem-solving skills.
Measuring these abilities requires instruments that can truly identify students” thinking skills in
depth. The Rasch model supports this process through item fit and reliability analysis, ensuring the
quality of the instrument before it is used in learning evaluation. Research by Ocy et al., (2023) on
the development of a HOTS-based mathematical abstraction ability instrument demonstrates that
the Rasch model is effective in ensuring instrument quality and enhancing the accuracy of

measuring students’ thinking abilities.
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The characteristics of elementary school students, who are still in the concrete operational
stage, necessitate that reasoning assessments be designed contextually and aligned with children’s
cognitive development. The Rasch model helps ensure that the items used are truly appropriate for
students” ability levels. Analyses of item difficulty levels and person reliability allow researchers to
determine whether the instrument is too difficult or too easy for students. Research by Ahmad et al.,
(2021) on the development of elementary school mathematics achievement instruments shows that
the Rasch model can help researchers produce instruments that are more proportionate and
appropriate for the characteristics of elementary school students.

3. Advantages of the Rasch Model Over Conventional Approaches

The classical test theory approach has several limitations in educational evaluation,
particularly in measuring higher-order thinking skills such as reasoning. Evaluation scores in
classical test theory are heavily influenced by respondent group characteristics, so the reliability and
validity of the instrument may vary when used with different groups. The Rasch model serves as a
modern approach capable of addressing these weaknesses through more objective and sample-
independent analysis. The primary advantage of the Rasch model lies in its ability to separate
individual ability from item characteristics, resulting in more stable measurement outcomes.
Research by Uli Sihombing et al., (2020) demonstrates that Rasch analysis of science literacy tests
yields instruments that better fit the model and exhibit higher reliability compared to conventional
approaches.

The Rasch model also excels at detecting biased items and unusual response patterns.
Conventional approaches typically only produce total scores without providing detailed
information about item quality. In contrast, the Rasch model can identify items that do not align
with the measurement construct, allowing for more systematic instrument revision. Item fit analysis
in the Rasch model helps researchers determine which items should be retained, revised, or
removed. Research by Nuryanti et al., (2018) on the development of critical thinking instruments
demonstrated that the Rasch model significantly improves item quality compared to standard item
analysis.

Another advantage of the Rasch model lies in its ability to produce interval-scaled
measurements using logit units. The use of interval data provides more accurate interpretations
compared to ordinal scores in classical test theory. The Rasch model also supports the development

of adaptive assessment and competency-based measurement, which are demands of modern
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education. Research by Ramdani et al., (2020) on the validation of the academic resilience scale
shows that the Rasch model yields better construct validity and instrument reliability, allowing the
instrument to be used more widely and consistently.
4. Challenges in Implementing the Rasch Model

Although the Rasch model has various advantages, its implementation in elementary
education still faces a number of challenges. One of the main obstacles is the limited understanding
of teachers and researchers regarding Rasch analysis. The use of the Rasch model requires statistical
skills and proficiency in specialized software such as Winsteps, Ministep, or R- and Python-based
applications. This situation causes some teachers to still prefer using conventional approaches,
which are considered simpler. Research by Piliyang et al., (2025) indicates that using Python-based
Rasch models requires specific technical skills to ensure optimal analysis.

Another challenge relates to the development of HOTS-based instruments suitable for the
characteristics of elementary school students. The development of reasoning questions requires
teachers to have the ability to design contextual items capable of measuring students” logical
thinking skills. In practice, some teachers still face difficulties in developing HOTS-based questions
because they are accustomed to using memorization-based questions. Research by Sabir et al., (2021)
indicates that the implementation of HOTS questions still faces challenges regarding the formulation
of indicators and the alignment of questions with students” abilities.

The availability of a sufficient number of respondents also poses a challenge in implementing
the Rasch model. Rasch analysis requires a certain amount of data to ensure stable and valid
measurement results. In some elementary schools with limited student populations, the analysis
process becomes less than optimal. Additionally, technological facilities and access to analysis
software remain obstacles in some regions. These conditions highlight the need for training and
mentoring for teachers, as well as support from educational institutions, to develop Rasch-based
assessment more broadly.

5. Implications for Elementary Education

The implementation of the Rasch model in elementary education assessment has significant
theoretical and practical implications. Theoretically, the Rasch model reinforces the modern
assessment paradigm that emphasizes the objectivity, validity, and reliability of measurement. This
approach supports the development of Higher-Order Thinking Skills (HOTS)-based instruments

capable of measuring students’ critical thinking and reasoning abilities more deeply. The use of the
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Rasch model also demonstrates that educational assessment serves not only to assign scores but also
as a diagnostic tool to comprehensively understand students” abilities. Research by Syadiah &
Hamdu, (2020) indicates that Rasch analysis helps teachers identify the strengths and weaknesses of
assessment instruments, thereby enabling systematic improvements to the learning process.

Practically, the Rasch model helps teachers and researchers develop higher-quality
assessment instruments that align with the characteristics of elementary school students. Analysis
of item difficulty levels and person-item maps allows teachers to design more proportionate
questions, making evaluations fairer and more objective. Additionally, the use of the Rasch model
supports the implementation of diagnostic assessments that can be used to identify students’
reasoning abilities on an individual basis. Research by Wandyka & Aini, (2025) demonstrates that
the Rasch model is effective in the development of science process skills instruments because it
produces valid and reliable instruments.

Another implication is evident in the enhancement of 21st-century learning quality in
elementary schools. Rasch-based assessment enables the development of instruments that are better
aligned with the needs of higher-order thinking skills (HOTS) and numeracy literacy. These
conditions support improvements in the quality of learning oriented toward critical thinking,
problem-solving, and logical decision-making. Therefore, the implementation of the Rasch model
needs to be continuously developed through teacher training, the development of modern

assessment tools, and further research on the assessment of elementary school students’ reasoning.

CONCLUSION

The Rasch approach in evaluating elementary school students’ reasoning instruments
demonstrates a significant contribution to improving the quality of learning assessment. The Rasch
model is capable of producing evaluation instruments that are more objective, valid, reliable, and
stable compared to the classical test theory approach because it can separate student ability and item
characteristics independently. Rasch analysis also provides deeper insights into item difficulty
levels, instrument reliability, item fit to the model, and the relationship between student ability and
instrument characteristics through the person-item map. Findings from various studies indicate that
the implementation of the Rasch model is effective in developing instruments based on Higher-
Order Thinking Skills (HOTS), critical thinking, literacy, and reasoning skills for elementary school

students, thereby supporting a more comprehensive and accurate 21st-century learning assessment.
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The implementation of the Rasch model in elementary education also has significant
implications for the development of more modern and adaptive learning assessments. The use of
the Rasch model helps teachers and researchers design assessment instruments aligned with the
cognitive developmental characteristics of elementary school students and supports the
enhancement of critical thinking and problem-solving skills. However, the implementation of the
Rasch model still faces challenges, including limited teacher understanding of Rasch analysis, the
need for proficiency in statistical software, and technological infrastructure limitations in some
educational institutions. Therefore, training, mentoring, and the development of teachers’
competencies in modern assessment are necessary so that the Rasch model can be more widely
applied in elementary education assessment. Future research is expected to develop Rasch-based
reasoning instruments across various subjects and learning contexts so that the quality of elementary

education assessment continues to improve.
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