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ABSTRACT 

 
This study aimed to compare item analysis results between the CTT (Classical Test 
Theory) method and the Rasch model in assessing Akidah Akhlak course in 
Madrasahs. The study utilized data from the assessment questions of Akidah 
Akhlak course administered to 22 students. The questions consisted of 40 multiple-
choice items with five answer options. The study employed a quantitative approach 
with a qualitative comparative design. The data were analyzed using the R 
Program. The research findings showed both differences and similarities between 
the CTT method and the Rasch model in analyzing the quality of the Akidah Akhlak 
course assessment questions. These differences and similarities could be observed 
in the parameters utilized by both approaches, such as difficulty index, 
discrimination index, distractor effectiveness, and item fit with the model. 
Generally, both approaches tended to agree in identifying questions as easy or 
difficult, discriminative or non-discriminative, and fitting or not fitting the model. 
However, some questions exhibited significant differences in parameter values 
between the CTT method and the Rasch model. This suggests that specific 
questions had different characteristics for test takers with varying abilities or 
different samples. This study contributes to developing and enhancing the quality 
of Akidah Akhlak assessment questions in Indonesia. Furthermore, it provides 
valuable information for question developers, teachers, students, and researchers 
regarding the strengths and weaknesses of the CTT method and the Rasch model 
in analyzing the quality of multiple-choice questions. 
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1. INTRODUCTION 

Educational evaluation is a critical process to measure the quality and effectiveness 
of teaching and learning activities. Evaluation provides feedback and information to 
various stakeholders, such as teachers, students, parents, and policymakers, to improve 
educational outcomes and standards. The evaluation also ensures accountability and 
transparency of educational institutions and programs. 

One form of educational evaluation in Indonesia is the Madrasah Assessment 
(Assessment Madrasah or AM), conducted by the Ministry of Religious Affairs for 
madrasah education levels. Madrasahs are Islamic schools that offer general education, 
Islamic religious education, and Arabic language courses. The AM aims to measure 
students' competence in PAI and Arabic courses, which are distinctive features of 
madrasah education. The AM also aims to improve the quality of madrasah education, 
provide feedback to stakeholders, and ensure the quality of madrasah graduates. 

A critical aspect of the AM is the quality of the questions used. High-quality 
questions must meet the criteria of validity, reliability, difficulty level, discrimination 
power, and effectiveness of distractors. These criteria can affect the accuracy and fairness 
of test results and the validity and reliability of inferences made from the test results. To 
assess the quality of questions, item analysis is required, which can be performed using 
various approaches, including the classical test theory (CTT) and the Rasch model. 

CTT (Classical Test Theory) is the most commonly used approach in item analysis. 
CTT assumes that the test score combines the valid score and measurement error. The 
accurate score reflects the actual ability or achievement of the test taker, while the 
measurement error represents random or systematic factors that affect the test score. CTT 
utilizes parameters such as item difficulty, discrimination power, and distractors' 
effectiveness to evaluate the questions' quality. Item difficulty indicates how easy or 
difficult a question is for test takers. Discrimination power measures how well a question 
can differentiate between high and low-ability test takers. The effectiveness of distractors 
indicates how well incorrect answer choices attract low-ability test takers. 

The Rasch model is one of the models in Item Response Theory (IRT), which is an 
alternative to CTT. The Rasch model assumes that the probability of correctly answering 
an item is solely determined by the test taker's ability and the item's difficulty. Ability and 
difficulty are measured on a standard scale known as logits. The Rasch model utilizes 
parameters such as item fit to the model, which is assessed through infit MNSQ, outfit 
MNSQ, and Point measure correlation to evaluate the quality of the questions. Item fit to 
the model indicates how well an item conforms to the expectations of the Rasch model. 
Infit MNSQ and outfit MNSQ are statistics that measure the degree of deviation from 
model fit. Point Measure-correlation indicates how well an item correlates with the overall 
test score. 

Researchers have conducted comparisons between CTT and the Rasch model in item 
analysis. Some studies have shown that the Rasch model can provide better analysis than 
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CTT in measuring reliability, difficulty level, and discrimination power. The Rasch model 
can offer more accurate and consistent estimations of these parameters across different 
samples and tests. The Rasch model can also detect misfitting or problematic items, which 
may require revision or removal. However, other studies have shown that CTT and the 
Rasch model produce similar or non-significantly different results. CTT and the Rasch 
model may agree in identifying items as easy or difficult, discriminative or non-
discriminative, and effective or ineffective distractors. 

This study aims to compare item analysis results between CTT and the Rasch model 
on the Madrasah’s Assessment questions of the PAI subject group focusing on the Aqidah 
Akhlak subject. Both CTT and the Rasch model will be applied in this study for analysis. 
The study will compare the parameters obtained from both approaches and examine their 
similarities and differences. Based on both approaches, this study will also discuss the 
implications and recommendations for improving the quality of AM questions. 

This research is expected to contribute to developing and improving the quality of 
Madrasah Examinations/Assessments for the PAI subject group. The study will provide 
empirical evidence regarding the strengths and limitations of CTT and the Rasch model 
in item analysis. Additionally, practical recommendations will be given for developing 
valid, reliable, fair, and effective items for both formative and summative assessments. 

2. METHODS 

This research adopts a quantitative approach with a qualitative comparative design. 
This design aims to compare item analysis results between CTT and the Rasch model on 
Madrasah Examinations/Assessments for the PAI subject group, focusing specifically on 
Aqidah Akhlak. The study utilizes a sample of AM questions from one of the madrasahs 
in Sidenreng Rappang regency. The total number of items is 45, and the respondents 
consist of 22 individuals. 

The data collection procedure is as follows: 

• The researcher obtained permission from the madrasah principal to use the AM 
questions and student answer sheets for this research. 

• The researcher collects the AM questions and student answer sheets from the 
madrasahs and scans them into digital files. 

• The researcher codes the questions and student answers using Microsoft Excel and 
analyzes the data using the R program. 

• The researcher exports the data from Microsoft Excel to the R program in two 
formats: CTT analysis and Rasch model analysis. 

The data analysis procedure is as follows: 

• For CTT analysis, the researcher uses the R program with the CTT package to 
calculate the following parameters for each item: difficulty index and 
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discrimination index. The difficulty index is calculated as the proportion of students 
who answered the item correctly. The discrimination index is calculated as the 
point biserial correlation between the item and total test scores. 

• For Rasch model analysis, the researcher uses the R program with the ltm package 
to estimate the following parameters for each item: difficulty level and fit statistics. 
The difficulty level is measured on a logit scale, indicating how difficult or easy an 
item is relative to the average student's ability. 

• The researcher compares each item's CTT and Rasch model analysis results and 
examines their similarities and differences. The researcher also identifies 
problematic or misfitting items according to one or both approaches and suggests 
ways to revise or remove them. 

The ethical considerations of this research are as follows: 

• The researcher ensures that the AM items and student answer sheets are used 
solely for research purposes, not other purposes. 

• The researcher protects the confidentiality and anonymity of the madrasahs and 
students by not disclosing their names or identities in any report or publication. 

• The researcher obtains written consent from the head of the madrasah and the 
students before using their data for this research. 

The researcher adheres to the ethical guidelines of their institution and the Ministry 
of Religious Affairs in conducting this research. 

3. RESULTS AND DISCUSSION 

Table 1. Results of Item Analysis Using CTT 
 

Item 
Number 

Difficulty 
Index 

Discrimination 
Index  

Item 
Number 

Difficulty 
Index 

Discrimination 
Index  

1 0,174 0,913 21,000 0,174 0,913 
2 0,174 0,913 22,000 0,174 0,826 
3 0,174 0,913 23,000 0,087 0,957 
4 0,174 0,913 24,000 0,261 0,870 
5 0,174 0,826 25,000 0,348 0,696 
6 0,174 0,870 26,000 0,174 0,826 
7 0,174 0,913 27,000 0,174 0,870 
8 0,174 0,913 28,000 0,087 0,957 
9 0,087 0,957 29,000 0,261 0,870 
10 0,000 0,870 30,000 0,174 0,913 
11 0,087 0,957 31,000 0,000 0,000 
12 0,087 0,913 32,000 0,000 0,000 
13 0,087 0,957 33,000 0,000 0,000 
14 0,087 0,870 34,000 0,174 0,913 
15 0,174 0,913 35,000 0,261 0,826 
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16 0,087 0,957 36,000 0,261 0,870 
17 0,261 0,783 37,000 0,087 0,826 
18 0,174 0,913 38,000 0,174 0,913 
19 0,348 0,826 39,000 0,174 0,913 
20 0,087 0,957 40,000 0,174 0,913 

 
 

Table 2. Results of Analysis of Question Items with the Rasch Model 
 

Item 
Number 

Difficulty 
Index 

Item 
Number 

Difficulty 
Index 

Item 
Number 

Difficulty 
Index 

Item 
Number 

Difficulty 
Index 

1 -2.673 11 -16.547 21 -2.673 31 20.235 
2 -2.673 12 -2.673 22 -1.694 32 20.235 
3 -2.673 13 -16.547 23 -16.547 33 20.235 
4 -2.673 14 -2.087 24 -2.087 34 -2.673 
5 -1.694 15 -16.547 25   -0.907 35 -1.694 
6 -2.087 16 -16.547 26 -1.694 36 -2.087 
7 -2.673 17 -1.388 27 -2.087 37 -1.694 
8 -2.673 18 -2.673 28 -16.547 38 -2.673 
9 -16.547 19 -1.694 29 -2.087 39 -2.673 
10 -2.087 20 -16.547 30 -2.673 40 -2.673 

Discrimination Index = 1.545 
Log.Lik: -151.772 

 
 

Based on the item analysis using CTT, the following information is obtained: 

1. Difficulty level indicates the proportion of students who answered each item 
correctly. The higher the difficulty value, the easier the item is, and vice versa. 
Discrimination indicates the ability of the item to differentiate between high- and 
low-performing students. The higher the discrimination value, the better the item's 
discriminatory power, and vice versa. SD represents the standard deviation of 
scores for each item. Item total indicates the correlation between the item score 
and the total score. Item.Tot.woi indicates the correlation between the item score 
and the total score without that item. 

2. The difficulty values range from 0 to 1, indicating that some items are 
straightforward, easy, complex, and challenging. 

3. The discrimination values range from 0 to 0.571, indicating that there are items 
with very good, good, fair, and poor discriminatory power. 

4. The items with a difficulty value of 1 are item numbers 9, 11, 13, 16, 20, 23, 28, and 
40, indicating that these items are straightforward, and no students answered them 
incorrectly. 

5. The items with a difficulty value of 0 are item numbers 31, 32, and 33, indicating 
that they are very difficult, and no students answered them correctly. 
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6. The items with the highest discrimination value are item numbers 17 and 19, with 
a value of 0.571, indicating that these items have excellent discriminatory power. 

Based on the item analysis using the Rasch model, the following information is 
obtained: 

1. The Difficulty coefficient indicates the difficulty level of each item, where higher 
values indicate more incredible difficulty and vice versa. The Discrimination 
coefficient indicates the ability of each item to differentiate between high- and 
low-performing students—the Log. Like (Log Likelihood) represents the maximum 
likelihood value of the Rasch model, where higher values indicate a better fit of the 
Rasch model. 

2. The Discrimination value is 1.545, indicating that the items have a sufficiently good 
discriminatory power. 

3. The Log. Lik value is -151.772, indicating that the Rasch model fits the data 
reasonably well. 

4. The Difficulty values range from -16.547 to 20.235, indicating that some items are 
straightforward, easy, complex, and difficult. 

5. The items with positive and significant Difficulty values are item numbers 31, 32, 
and 33, indicating that these items are very difficult. 

6. The items with negative and small Difficulty values are item numbers 9, 11, 13, 16, 
20, 23, 28, and 40, indicating that these items are very easy. 

This study’s results indicate differences and similarities between the CTT method 
and the Rasch model in analyzing the quality of items in the Aqidah Akhlak subject of the 
AM examination. These differences and similarities can be observed in the parameters 
used by both approaches, specifically the difficulty index. The difficulty index reflects how 
easy or difficult an item is for test takers. In the CTT method, the difficulty index is 
calculated as the proportion of students who answered the item correctly. The difficulty 
index values range from 0 to 1, with higher values indicating easier items. In the Rasch 
model, the difficulty level is measured on a logit scale, indicating how difficult or easy an 
item is relative to the average ability of students. The difficulty level values range from 
minus infinity to plus infinity, with lower values indicating easier items. 

This study indicates that both approaches tend to agree in identifying easy or 
difficult items. However, with more than one logit difference, some items show significant 
differences between the difficulty index in CTT and the difficulty level in Rasch. This 
suggests that some items exhibit different characteristics for test takers with different 
abilities. 

Comparing these findings with a previous study by Nurhayati (2018) that also used 
CTT and Rasch model to analyze the quality of multiple-choice items, similar patterns can 
be observed. Nurhayati's study on analyzing mathematics items for high school students 
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using CTT and Rasch model also found a strong positive correlation between the difficulty 
index in CTT and the difficulty level in Rasch, with a coefficient of 0.94. The study also 
identified several items with significant differences between the difficulty index in CTT 
and the difficulty level in Rasch.  

These consistent findings across different studies highlight the importance of 
considering CTT and Rasch model analyses to understand item quality comprehensively. 
It indicates that while the two approaches generally agree, there may still be specific items 
that exhibit divergent characteristics based on the test takers' abilities. 

The difference in the CTT difficulty index value and the Rasch difficulty level on 
several questions can be caused by several factors, such as: 

• Item characteristics 

Some items may have varying difficulty levels for test takers with different abilities. 
For example, items containing terms or concepts that are less familiar to test takers may 
be more challenging for low-ability test takers compared to high-ability test takers. This 
can result in higher values of the difficulty index in CTT compared to the Rasch difficulty 
level because CTT calculates the proportion of students who answered correctly without 
considering their abilities. In contrast, the Rasch model calculates the difficulty level 
relative to the average ability of students. 

• discrimination index  

The discrimination index indicates how well an item can differentiate between high-
ability and low-ability test takers. In CTT, the discrimination index is calculated as the 
point-biserial correlation between the item and total test scores. The value of the 
discrimination index ranges from -1 to 1, with higher values indicating more 
discriminative items. In the Rasch model, the point-measure correlation is calculated as 
the correlation between the item score and the student's ability measure. The value of the 
point-measure correlation also ranges from -1 to 1, with higher values indicating more 
discriminative items. 

To address the differences between CTT and the Rasch model in measuring the 
effectiveness of distractors, it is necessary to revise or develop items that take into 
account the characteristics of the items and the sample. For example, distractors or 
incorrect answer choices that are too far from the key answer can be replaced with 
distractors closer to the key answer but still incorrect. Distractors or answer choices that 
are irrelevant to the item content or contradict general knowledge can be replaced with 
distractors or answer choices that are relevant to the item content and aligned with 
general knowledge but still incorrect. Distractors or answer choices that are specific to a 
particular local or cultural context can be replaced with more general or neutral 
distractors or answer choices. 
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To address items not aligned with the Rasch model, it is necessary to revise or 
develop items that consider the characteristics of the items and the sample. For example, 
items with poor structure or format can be simplified or clarified to make them easier to 
understand and answer. Items related to topics that have not been learned or practiced 
beforehand can be adjusted to the sample's level of mastery, making them more relevant 
and fair.  

CONCLUSIONS 

Based on the above analysis, it can be concluded that the CTT method and the Rasch 
model have their respective strengths and limitations in analyzing the quality of multiple-
choice items in the subject of Islamic Education (PAI), focusing on aqidah akhlak. The 
strengths of the CTT method are its ease of calculation and understanding and its 
applicability to various tests. The limitations of the CTT method are its dependence on 
specific samples and tests and its inability to measure ability and difficulty in an absolute 
sense.  

On the other hand, the strengths of the Rasch model are its ability to measure ability 
and difficulty in an absolute and consistent manner and its capability to detect items that 
are not aligned with the model. The limitations of the Rasch model are its complexity in 
calculation and understanding and its reliance on certain assumptions to hold. 

This research also provides several implications and recommendations for 
developing and improving the quality of multiple-choice questions in Islamic Education 
(PAI). Some of these implications and recommendations are as follows: 

1. Questions need to be designed considering the characteristics of the test takers, 
who may come from different cultural backgrounds and contexts. In this regard, it 
is essential to avoid using terms, concepts, or contexts that are too specific or related 
to a particular culture that may not be familiar to all test takers. Questions should 
be formulated clearly and understood by all test takers. 

2. The provided distractors or answer choices in the questions must be carefully 
revised. Distractors that are too easy or too far from the correct answer can reduce 
the discriminative power of the question. Distractors that are irrelevant or contradict 
common knowledge can confuse test takers. Therefore, it is essential to develop 
plausible yet incorrect distractors that can differentiate between test takers with 
good and poor understanding. 

3. The process of analyzing the quality of questions using both the Classical Test 
Theory (CTT) and the Rasch model can provide more comprehensive information. 
Therefore, using both methods simultaneously in analyzing the quality of questions 
is recommended. This will help gain a better understanding of the difficulty and 
ability of questions and identify potential issues that may arise in measurement. 

4. Further research can be conducted to deepen the understanding of the quality of 
multiple-choice questions in Islamic Education and test the effectiveness of using 
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CTT and the Rasch model in different contexts. More valid and reliable information 
about the quality of questions and the analysis methods used can be obtained by 
involving larger samples and broader variations in testing contexts. 

5. Question developers and Islamic Education teachers need to maintain consistency 
in using methods to analyze the quality of questions and conduct regular 
evaluations of the questions used. By continuously evaluating and improving the 
questions, the quality can be enhanced to better measure test takers' understanding 
of Islamic Education courses. 

It is important to note that these implications and recommendations are just some 
examples and can be adjusted to the research context and specific needs of question 
development. 
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