
 

25 (2), 2024, 671-685 
Jurnal Pendidikan MIPA 

e-ISSN: 2685-5488 | p-ISSN: 1411-2531 

http://jurnal.fkip.unila.ac.id/index.php/jpmipa/ 
 

 

Sul Daeng Naba  

*Email: suldaeng.2023@student.uny.ac.id 
DOI: http://dx.doi.org/10.23960/jpmipa/v25i2.pp671-685 

Received: 01 September 2024 

Accepted: 23 September 2024 

Published: 27 September 2024 

 

Development and Validation of Physics Multiple-Choice Tests on the Nature of 

Physics Using Rasch Modelling Analysis                               
 

Sul Daeng Naba 1,* , Edi Istiyono 1, Aris Kurniawan 1, & Nanang Adrianto 2 
1Department of Physics Education, Universitas Negeri Yogyakarta, Indonesia 

2Division of Materials Science, Nara Institute of Science and Technology, Japan       

 

Abstract: Assessment and evaluation of student learning outcomes are crucial aspects of 

education. Effective assessment requires well-designed evaluation test questions, one of them is 

multiple-choice questions. However, the quality of the multiple-choice questions made must be 

high. Quality questions are those that have undergone item analysis to assess the validity and 

reliability of the assessment results for students during the learning process. This study employed 

an evaluative research methodology with a descriptive quantitative approach. The research 

subjects involved 251 tenth grade students from two schools in Bombana Regency, Southeast 

Sulawesi Province. The evaluation was conducted using an instrument consisting of 10 physics 

questions that were created and validated with the assistance of teachers from each school. These 

questions covered the topics of the nature of physics, the scientific method, and work safety. The 

purpose of this study is to analyze the quality of the physics questions to determine whether they 

meet the criteria or not. Data collection was carried out using the QUEST software and analyzed 

using the Rasch model. The analysis results showed that the 10 questions had INFIT MNSQ 

values ranging from 0.77 to 1.33, which are consistent with the Rasch model. Furthermore, the 

OUTFIT t values for all item questions were obtained at values less than or equal to 2.00, 

indicating that the questions can be considered usable and passable. The reliability estimate score 

for the items is 0.98, indicating that this test has high consistency and can be relied upon to 

accurately measure students' learning outcome.         

 

Keywords: cognitive assessment, rasch modelling, Item response theory.    

 

▪ INTRODUCTION 

Physics learning is considered successful and effective when students achieve good 

grades. Learning isn't solely determined by the intended curriculum; it's shaped by 

students' active engagement (Fischer et al., 2024; Goodyear et al., 2021). Learning 

outcomes refer to changes in students' abilities that occur after the learning process 

(Fadlilah et al., 2020; Anh & Phong, 2023). Learning outcomes are the results obtained 

by students after engaging in the learning process (Araujo et al., 2021; Benly et al., 2020). 

Based on these explanations, it can be concluded that learning outcomes are the scores 

given after the learning process to assess changes in students' abilities. However, in 

reality, the assessment of students' physics learning outcomes is not optimal (Chweu et 

al., 2024). Popham (2008), asserts that value assessments in higher education are often 

inadequate, vague, and disorganized.  

Effective learning and student success depend on thorough evaluation and 

assessment (Anderson & Krathwohl, 2001). Quality assessments provide valuable 

insights into student mastery and teaching strategies (Popham, 2008; Kurniawan et al., 

2024). Comprehensive item analysis is key to accurate assessment (Bond & Fox, 2007; 

Kurniawan et al., 2024). Item trials help create high-quality test questions, leading to more 

reliable and accurate measurements.  
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There are several crucial aspects in education, one of which is learning outcomes 

assessment. One crucial aspect of education is evaluating students' learning outcomes, 

which serves to measure how well students understand the taught material (Achadah, 

2019). Effective assessment requires good evaluation tools, one of which is multiple-

choice tests (Hu et al., 2023; Justice et al., 2019). However, the quality of the test items 

used in multiple-choice tests is often not well analyzed, which can impact the validity and 

reliability of assessment results (Hedgeland et al., 2018). Some public school in 

Bombana, although multiple-choice tests are frequently used in assessing physics 

subjects, there have been no systematic efforts to analyze the quality of test items using 

current technology. This is supported by online interview results conducted with physics 

teachers, indicating that the evaluation of physics multiple-choice test items has not been 

done in a modern way by teachers. Typically, teachers only assess the creation of test 

items based on the alignment with the material and learning objectives (Abate & Mishore, 

2024). Especially in physics topics related to broader concepts (Stojanovic & 

Maksimovic, 2022). This aligns with Land (2013), which show that a good grasp of 

physics concepts is related to students' ability to solve physics problems effectively. 

Understanding concepts is a crucial skill for students and must be mastered. By 

understanding concepts, students can expand their learning abilities and apply the 

concepts learned to real-life situations (Pennington, 2010). Conceptual understanding is 

a vital component of learning. It enables students to construct a more intricate cognitive 

structure and student learning outcome, facilitating the connection between concepts 

(Ozarslan & Cetin, 2018). One of these topics in the X grade physics material includes 

the nature of physics, scientific methods, and work safety. The importance of producing 

high-quality test items is one of the driving factors for students to be able to answer and 

evaluate the material that has been studied optimally (Ibnu et al., 2019). One supporting 

software for checking the quality of test items is QUEST software (Samila et al., 2019). 

Item Response Theory (IRT) has proven to be an effective tool in item analysis as 

it can provide more detailed and accurate information compared to classical methods 

(Osterlind, 2006). IRT is a theoretical framework used to design, analyze, and assess the 

quality of tests and assessment instruments. In contrast to classical theory that focuses on 

total scores, IRT focuses on the relationship between individual abilities and question 

item characteristics (Hambleton et al., 1991). IRT is based on several important 

assumptions, they are unidimensionality, local independence, and parameter invariance 

(Baker & Kim, 2004). Rasch model is one popular model in IRT, which provides a strong 

framework for analyzing item characteristics. The model assumes that the probability of 

a correct answer depends only on the difference between individual ability and item 

difficulty (Rash, 1960; Embretson & Reise, 2013). The Rasch model is one of the simplest 

and most frequently used IRT models. In the context of grain quality analysis, the model 

provides important information such as item difficulty and item match to the model (Bond 

& Fox, 2007). 

Previous research has employed the Rasch model to examine item bias in physics 

tests. DIF analysis using Rasch can identify biased items and inform the development of 

fairer assessments (Glamočić et al., 2022). Kurniawan et al (2024), found that the Rasch 

model was an effective tool for analyzing items measuring conceptual understanding in 

the domain of electromagnetic waves. Vera et al (2023), demonstrated the effectiveness 

of the Rasch model in developing an assessment instrument for electromagnetic wave 
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problem-solving skills. Rahman et al (2023), found that the Rasch model was effective in 

determining the characteristics of the PABMMSB instrument. Zaidi et al (2023), showed 

the effectiveness of the Rasch model, using Winsteps software, to measure students' 

literacy abilities in the topic of global warming. Additionally, the Rasch model has been 

used to validate measurement instruments for computational thinking skills in physics 

education (Purnami et al., 2023; Hofer & Rubin, 2017). Research has shown the Rasch 

model's effectiveness in identifying non-compliant items and providing insights into 

student understanding (Planinic et al., 2010; Syadiah & Hamdu, 2020). The Rasch model 

has also been used to assess the quality of test items and detect bias in gender and domicile 

(Nisa et al., 2023; Tarigan et al., 2022). Based on several previous studies, none have 

conducted an evaluation assessment of the learning outcome test instrument on the 

material of the nature of physics, scientific methods, and occupational safety using the 

Rasch model with the support of QUEST software. 

This study utilized the Rasch model to examine the learning outcome test for 

physics, scientific methods, and occupational safety. The Rasch model's ability to provide 

objective and reliable measurements made it ideal for analyzing student achievement. The 

model effectively differentiates item difficulty from student ability, offering a clearer 

understanding of students' conceptual grasp (Maulana et al., 2023). Additionally, the 

Rasch model excels in diagnostic analysis, as demonstrated by Wright maps, which 

visually represent student ability and item difficulty, enabling the identification of 

knowledge gaps (Popham, 2008; Sumintono & Widhiarso, 2015). 

The use of QUEST software in item analysis is a progressive step that can assist 

teachers and researchers in evaluating and enhancing the quality of their assessment 

instruments (Safitri & Retnawati, 2020; Nugraha et al., 2020). QUEST is software 

designed for item analysis using the Rasch model, a model within the Item Response 

Theory (IRT) that provides a more in-depth and accurate approach compared to classical 

models (Pratama, 2020; Hofer & Rubin, 2017). The Rasch model enables the 

identification of invalid items, determines the difficulty level of items, and ensures that 

the test is reliable and valid (Ashraf & Author, 2020). At its core, the Rasch model is 

capable of evaluating both the items comprising a measurement instrument and the 

individuals being measured (Khairani & Razak, 2015; Matore, 2018). Through this 

model, teachers gain several benefits including aiding in proving the validity of the 

instrument used and providing more accurate measurements of students' abilities (Amelia 

et al., 2021; Bond & Fox, 2007; Simonetto, 2011). The lack of proper item analysis at at 

some public school in Bombana results in a lack of accurate information about the quality 

of test items and students' abilities. This has a negative impact on the effectiveness of 

assessment and efforts to improve learning because teachers cannot determine which 

items are too difficult or too easy, and which items may not measure physics concepts 

well. 

The use of QUEST software and the Rasch model can provide a comprehensive 

solution to address this issue (Yilmaz, 2019) With detailed item analysis, teachers can 

obtain more accurate feedback on the quality of questions and students' abilities (Meyer 

& Zhu, 2013). This analysis also aids in developing better test items, which ultimately 

can improve the quality of physics learning at some public school in Bombana. This study 

aims to analyze the quality of multiple-choice physics questions on the topics of the nature 

of physics, scientific methods, and work safety for X grade students at some public school 
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in Bombana using the Rasch model with the assistance of QUEST software. By 

conducting this analysis, it is expected to provide a clear overview of the quality of the 

test items used, identify items that need revision, and provide recommendations for future 

improvements.       

 

▪ METHOD 
Participants 

The population of this study consists of all 10th-grade students in public high 
schools in Bombana. A random sampling technique was employed to select two classes 
as the sample: 10th grade at SMA Negeri 1 Bombana and 10th grade at SMA Negeri 3 
Bombana. A total of nine classes, comprising 251 students, were included in the sample. 
With a student population distribution that is more heavily skewed towards females than 
males.  

 
Research Design and Procedure 

This study used an evaluative research methodology with a descriptive quantitative 
approach. Descriptive research with a quantitative approach aims to explain phenomena 
by systematically collecting and analyzing numerical data (Ali et al., 2022). The test 
instrument development process followed a modified version of the models proposed 
(Mardapi, 2008; Mahfudi & Istyono, 2024). The steps involved in creating the test 
instrument included designing the test, validating its content, conducting a trial run, and 
analyzing the collected data.  

 
Instrument 

The instrument used was a cognitive test with multiple choice format to measure 
students' learning outcomes on the topics of the nature of physics, scientific methods, and 
laboratory safety. The instrument consisted of 10 multiple-choice items. The instrument 
was validated by three content experts, and all test items were found to be valid. The 
result of the content validation are presented in Table 1. 

 
Table 1. Content expert validation analysis 

Item Soal 
Validator 

V Kategori 
I II III 

Item 1 5 5 4 0.92 Extremely high 

Item 2 5 5 4 0.92 Extremely high 

Item 3 4 3 4 0.67 High 

Item 4 5 5 5 1 Extremely high 

Item 5 4 4 4 0.75 High 

Item 6 5 5 5 1 Extremely high 

Item 7 5 5 5 1 Extremely high 

Item 8 4 4 4 0.75 High 

Item 9 5 5 5 1 Extremely high 

Item 10 4 5 4 0.83 Extremely high 

 
The blueprint of the developed instrument, specifically the cognitive assessment 

item matrix, can be showh in Table 2.  
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Table 2. Indicators and cognitive level for test items 

No. Indicator 

Item Numbers at Each 

Cognitive Level 
Total 

Question 
C1 C2 C3 C4 

1 
Explaining the concept of physics as a 

process, product, and attitude. 
1. 4. 5    3 

2 
Applying physics concepts in the 

appropriate context. 
 6. 9   2 

3 
Analyzing the steps of the scientific 

method accurately. 
  3. 8  2 

4 
Identifying and explaining safety 

procedures in physics. 
   2. 7. 10 3 

 
Data Analysis Techniques 

The data analysis technique used the QUEST software with the Rasch model in 
Item Response Theory. Data analysis was conducted using the QUEST software, and the 
questions were considered to be of good quality if they met the criteria for item 
evaluation, which included the following stages: 1) item fit estimation; 2) difficulty level 
estimation; 3) item fit (conformity) estimation; and 4) reliability estimation (Hanna & 
Retnawati, 2022). According Heri Retnawati (2016), the stages of this research involved 
eight steps: 1) deciding how the instrument will be prepared; 2) finding theories relevant 
to the subject matter; 3) preparing item indicators for the instrument; 4) composing 
instrument items; 5) validating the instrument; 6) revising the instrument based on 
validator feedback; 7) conducting a test trial with respondents; and 8) performing the 
analysis. 
 

▪ RESULT AND DISSCUSSION 

The Content of Each Assessment Item that was Developed 

The stages of this research have been conducted in steps 1-4, then continued to step 

5 with validation by three validators. Step 6 involves revision based on feedback from 

validators and calculation of the item validity index (Aiken). Based on the Aiken index 

calculation, the research instrument shows moderate validity for the 10 test items used. 

The results of this calculation are interpreted using the criteria that the item validity index 

between 0.6-1 high to very high validity  (Retnawati, 2016). Based on the Aiken V 

analysis, it can be concluded that all test items are highly suitable for assessing students' 

cognitive abilities. 

Development of a multiple-choice cognitive test instrument to measure students' 

learning outcomes on the material of the nature of physics, the scientific method, and 

laboratory safety. The test consists of 10 items with cognitive levels ranging from C1 to 

C4. Items 1, 4, and 5 are at the C1 cognitive level with the indicator of explaining the 

concept of physics as a process, product, and attitude. Items 6 and 9 are at the C2 cognitive 

level with the indicator of applying physics concepts in the appropriate context. Items 3 

and 8 are at the C3 cognitive level with the indicator of analyzing the steps of the scientific 

method accurately. Meanwhile, items 2, 7, and 10 are at the C4 cognitive level with the 

indicator of identifying and explaining safety procedures in physics. Based on the 

explanation, it can be concluded that the 10 test items fulfill the indicators of cognitive 
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levels C1 to C4 with an even distribution across these levels. This finding aligns with 

Istiyono's (2020) assertion that cognitive levels C1 to C4 are designed to assess students' 

knowledge, comprehension, application, and analysis. Furthermore, cognitive assessment 

can be utilized to identify students' strengths and weaknesses. As Kolmos and Holgard 

(2007) suggest, feedback is crucial in the learning process. Consequently, the assessment 

results can be used to improve the quality of instruction. 

 

Validity Analysis Using Rasch Modelling 

Subsequently, in step 7, a trial was conducted with students. The data collection for 

this test item was carried out through a Google Form distributed to students via their 

respective class WhatsApp groups. The research was conducted with a sample of 9 classes 

consisting of 251 respondents, who were X grade students from SMAN 1 Bombana and 

SMAN 3 Bombana. Using QUEST software, the Rasch model was employed to evaluate 

response patterns of the respondents. The Rasch model was used to estimate variables 

such as item suitability, difficulty level, item fit, and reliability, with the aim of 

determining the quality within the Rasch model. 

 

Estimation of Item Fit 

As stated by Setyawarno (2017), INFIT MNSQ can be used to compare the 

determination of each item or item with model criteria where if the INFIT MNSQ value 

falls in the score range >1.33, it is considered irrelevant to the Rasch model, 0.77-1.33 is 

relevant to the Rasch model, and a value <0.77 is not relevant to the Rasch model. This 

range of values is used to assess item fit with the Rasch model using the QUEST software 

(Suryani, 2018; ). Figure 1 shows the summary of the QUEST program's results for INFIT 

MNSQ values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Item recapitulation 



Jurnal Pendidikan MIPA, 25 (2), 2024, 671-685  677 

 

In the previous description, it was explained that items relevant to the Rasch model 

and meeting the requirements fall within the range of INFIT MNSQ values between 0.77 

and 1.33. Based on the analysis results, it is observed in Figure 1 that all item scores meet 

the requirements for the Rasch model. Another way to assess the fit of item scores with 

the Rasch model is illustrated in Figure 2, which shows the item fit map of the Rasch 

model.  

 

 
Figure 2. Fit map model rasch 

 

Figure 2 shows that the points on the left lead to a value of 0.77 and the points on 

the right lead to a value of 1.33. Figure 2 shows that the points on the left lead to a value 

of 0.77 and the points on the right lead to a value of 1.33. These two points show the 

limits of suitability of the items included in the Rasch model. It can be noticed that none 

of the items cross the bricks of these points, and none are even in the same position as 

these boundary points. This shows that the item values that have fit the Rasch model are 

all 10 item values. This is because all item items are in the INFIT MNSQ value range. 

 

Difficulty Level Estimation 

The difficulty level of item scores can be measured using the QUEST software 

(Sarmila et al., 2019; Suyata et al., 2014). The range of criteria for checking the 

appropriateness of the difficulty level ranges from -2.0 to 2.0. An item score will be 

indicated as easy if the range value or student distribution is less than -2.0. Conversely, if 

the item score distribution is greater than 2.0, the item can be classified as difficult. The 

distribution of item difficulty levels is shown in Figure 3. 

Figure 3 shows that the two most difficult item scores are questions numbers 9 and 

7, while questions number 6 is the easiest item score but still falls within the moderate 

category. To determine the difficulty level of items using the QUEST program, you can 

refer to the range of item estimate thresholds  (Pratama, 2020). he threshold value criteria 

are as follows: if b > 2 it is considered as very difficult criteria; if 1 < b ≤ 2 2 it is 

considered as difficult criteria, -1 < b ≤ 1 2 it is considered as moderate criteria, -1 < b 

"≥"  -2 2 it is considered  as easy criteria and  b < -2 2 it is considered a very easy criteria 

(Heru & Suparno, 2019). The overall summary of the difficulty level for each item based 

on these criteria is shown in Table 3. 
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Table 3. Recapitulation of difficulty level in rasch model 
Item Threshold Value Interpretation 

1 -0.76 Moderate 

2 -0.17 Moderate 

3 -0.30 Moderate 

4 -0.59 Moderate 

5 -0.44 Moderate 

6 -0.96 Moderate 

7 2.04 Very difficult 

8 -0.76 Moderate 

9 2.25 Very difficult 

10 -0.30 Moderate  

 

Based on Table 3, which contains a summary of the difficulty level in the Rasch 

model, we can interpret the level of difficulty for each item based on the calculated 

threshold values. These threshold values depict the relative difficulty level of each item 

in the test, with higher values indicating more difficult items. In this table, most items 

have negative threshold values, interpreted as a "moderate" difficulty level. Items with 

threshold values of -0.76, -0.17, -0.30, -0.59, -0.44, -0.96, and -0.76 are all categorized as 

having moderate difficulty, indicating that these items are relatively easier for test takers. 

However, two items stand out with significantly positive threshold values, namely item 7 

and item 9, with threshold values of 2.04 and 2.25, respectively. Both of these items are 

interpreted as “very difficult”. This indicates that these items are significantly more 

challenging compared to others and require further review to ensure they align with the 

test's objectives and the test-taker population. Extreme difficulty in item questions can 

influence the overall test results, and it’s important to adjust them to be more balanced 

with other items in the test. 
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Estimation of Passed (Fit) Items 

The t OUTFIT value in the QUEST program is used to assess whether items in the 

test conform to the expected model. According to the research by (Langenfeld et al., 

2020), an item is considered successful if the t OUTFIT value is less than or equal to 2.00, 

and fails if the t OUTFIT value is greater than or equal to 2.00. In Figure 1, the t OUTFIT 

values for each item are displayed. The fit components based on the t OUTFIT values are 

summarized as seen in Table 4. The use of these criteria ensures that the items in the test 

have sufficient validity to measure students’ conceptual understanding abilities. 

 

Table 4. Item fit recapitulation 
Item OUTFIT t Value Description 

1 -1.1 Passed 

2 -0.7 Passed 

3 -0.0 Passed 

4 -0.0 Passed 

5 -1.1 Passed 

6 -0.2 Passed 

7 1.9 Passed 

8 -1.8 Passed 

9 -0.7 Passed 

10 -2.1 Passed 

 

Table 4 shows a summary of t OUTFIT values for 10 items in the test, along with 

their descriptions. All items in the table are labeled “Passed,” indicating that each item 

meets the passing criteria based on the t OUTFIT value. According to the standards 

mentioned earlier, an item is considered to pass if the t OUTFIT value is less than or equal 

to 2.00. The data shows t OUTFIT values for items ranging from -2.1 to 1.9. For example, 

item 1 has a t value of -1.1, item 2 has -0.7, item 3 has -0.0, and so on, with the highest t 

value at item 7 being 1.9. Although the t value for item 7 approaches the upper limit of 

2.00, all items still meet the passing criteria. (Hidayatullah et al., 2022; Putri et al., 2016), 

indicating that all items in the test have good fit with the Rasch model, suggesting that 

these items are valid and sufficiently accurate for use. 

 

Reliability Estimation 

The QUEST program was used to calculate the reliability values in the Rasch 

model. Figure 4 shows the reliability estimation for the items. According to Langenfeld 

et al., (2020), reliability is a measure of the consistency of the results obtained from a test. 

A high reliability value indicates that the items in the test provide stable and dependable 

results when repeated under the same conditions (Ghazali, 2016). This estimation is 

crucial to ensure that the test instrument accurately measures the intended abilities 

without being influenced by external factors. 

The data in the figure shows the analysis results of cognitive assessment using item 

estimation in the Rasch model. With a sample of 251 and 10 probability levels, this 

analysis provides an overview of the distribution and reliability of items in the cognitive 

test. The average (Mean) of item estimation is 0.00, indicating that overall the difficulty 

level of items in this test has been measured well and balanced around the average. The  
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Figure 4. Reliability of item estimate 

 

standard deviation (SD) of 1.16 indicates variation in the difficulty levels of items in the 

test, reflecting diversity in the abilities measured by each item. The adjusted standard 

deviation (SD adjusted) is 1.14, which is almost the same as the original SD, indicating 

that the adjustment made did not significantly alter the original distribution of those items. 

Most importantly, the estimation reliability is very high, at 0.98. 

According to Gleason et al. (2010) and Marambaawang et al. (2023), a reliability 

value approaching 1 indicates that the items in this test are highly consistent and reliable 

in measuring students' cognitive abilities. This high level of reliability suggests that the 

test has strong validity and that its results can be trusted for use in educational or 

psychological decision-making. In conclusion, this analysis demonstrates that the 

cognitive test used has items with varying but balanced difficulty levels and is highly 

reliable. With a high reliability value, it can be said that this test provides a consistent and 

accurate measure of the cognitive abilities of the test participants. This research aligns 

with previous findings by (Alfarisa & Purnama, 2019; Sinta et al., 2020), which 

emphasize the importance of reliability in measuring abilities through the Rasch model, 

ensuring that the measurement tools used provide consistent and valid results.  

 

▪ CONCLUSION 

This study aims to develop multiple-choice items for assessing students' learning 

outcome and to analyze the quality of multiple-choice physics items using the QUEST 

software with the Rasch model. Based on the results of the Aiken's V index analysis, the 

validity of the instrument for 10 items was categorized as high to very high. Therefore, it 

can be stated that all items are valid based on the assessment of content experts. 

Meanwhile, it was found that item fit estimation revealed that all items have INFIT 

MNSQ values within the appropriate range for the Rasch model, indicating that all items 

fit well with the model. All item scores fall within the range suitable for the Rasch model. 

Furthermore, based on the Rasch model's fit map analysis, no item scores exceed the 

boundaries of the Rasch model's range. This indicates that the item scores are in line with 

the Rasch model. Moreover, difficulty level estimation revealed that most items fall into 

the "moderate" difficulty category within the threshold value range of -0.17 to -0.96, with 

some items categorized as "very difficult" which indicated that most items have a 

moderate difficulty level. However, these very difficult items require special attention to 

ensure they do not compromise the overall validity of the test. Item fit estimation revealed 
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that all item scores met the passing criteria of OUTFIT t-values indicating that these items 

have sufficient validity for use in the test. Reliability estimation revealed a very high item 

estimation, indicating that this test has high consistency and can be relied upon to 

accurately measure students’ learning outcome. This research provides evidence that the 

use of QUEST software and the Rasch model in item analysis is an effective method to 

enhance the quality of assessment instruments. Through in-depth and systematic analysis, 

teachers and researchers can obtain more accurate feedback regarding the quality of items 

and students’ learning outcome, as well as make necessary improvements to ensure that 

the tests used are truly valid and reliable. These results are expected to contribute to the 

development of better item questions in the future.    
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