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This research evaluates the psychometric properties of a test using
Classical Test Theory, focusing on difficulty level, discrimination
power, distractor effectiveness, and reliability with ITEMAN 4.3.
Researchers analyzed 149 student answers taken using Cluster
Random Sampling in the Arts and Culture subject at one of the junior
high schools in Sleman, Yogyakarta, Indonesia. The analysis
technique used is the level of difficulty, differential power, distractor
effectiveness, and reliability. From the analysis of 20 questions, it can
be concluded that this test shows an almost equal level of difficulty,
with 12 questions at the medium level and eight questions at the easy
level. The majority of questions have excellent discrimination, with
their ability to effectively differentiate between students who
understand the material well and those who do not. However, there
is variation in the effectiveness of distractors, with some distractors
being less effective in attracting the attention of students who do not
understand the material. The reliability of this test is very good, with
an Alpha value of 0.892, indicating high internal consistency in
measuring the same concept. This research provides a
comprehensive picture of the quality of evaluation instruments used
in the context of measuring student abilities.
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1.

INTRODUCTION

Education forms a foundational pillar in human development, enabling individuals to cultivate
character, refine skills, and expand their worldviews (Beghetto, 2023; Ramadhani & Retnawati, 2024).

Beyond academic achievement, education fosters moral and ethical growth, nurturing individuals with
integrity and a strong sense of societal responsibility (Holden et al., 2021; Poitras Pratt & Gladue, 2022).
This process is deeply interwoven with broader social, economic, and cultural factors, creating a dynamic
ecosystem that shapes individuals and communities alike (Mansilla & Wilson, 2020; Purwani & Arvianti,
2020; Sulastri, 2023). High-quality education is essential for fostering an intelligent, critical, and

competitive society, equipping individuals to contribute meaningfully to national development and
global progress (Rumawatine, 2023; Zafrullah et al., 2023). Schools, as core institutions within the
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educational system, play a crucial role in this endeavor, and the quality of exams administered is pivotal
to assessing and enhancing student learning outcomes. In this context, optimizing question quality in
junior high school exams is fundamental to ensuring accurate assessments. By applying Classical Test
Theory (CTT) and leveraging tools like ITEMAN 4.3, educators can rigorously evaluate and improve test
item quality, creating fair and reliable assessments that support meaningful educational advancement.

Schools are a key element in the education sector, which plays an important role in shaping the
nation's next generation (Hasanah et al., 2023; Zafrullah et al., 2024). Apart from providing academic
knowledge, schools also shape students' character, social skills and moral values. School quality is the
main factor in ensuring that every student gets the best education that suits their needs and potential
(Chankseliani et al., 2021; Tien et al., 2022; Ulwiyah, 2023). Through these institutions, children gain
guidance, knowledge, and experience that help them develop into competent and responsible individuals
(Firmansyah et al., 2024; Susmayati et al., 2024; Zafrullah & Zetriuslita, 2021). Therefore, attention to the
quality and accessibility of schools must continue to be increased so that all levels of society can enjoy the
benefits of quality education (Heibo et al., 2024; Okada et al., 2024; Zafrullah et al., 2024). Apart from that,
it is also important to create a conducive learning environment and provide adequate educational
resources, so that every student has the same opportunity to achieve success. To achieve these results, it
is important for schools to continue to flow the learning process and student development regularly. This
evaluation functions as a tool to measure the effectiveness of the education provided and as a reference
in improving teaching methods, so that each student can reach their maximum potential.

Evaluation at the end of learning is a crucial stage in the educational process, because through this
evaluation, students' progress and understanding of the material being taught can be measured
objectively (Fan & Zhong, 2022; Sewang & Halik, 2020). Evaluation at the end of learning has an important
function in assessing the effectiveness of the teaching methods used and evaluating the extent to which
learning objectives have been achieved (Chang et al., 2024; Rasul et al., 2023). Positive end-of-learning
evaluations can provide constructive feedback for students, helping them identify strengths and areas for
improvement (Rumahlewang et al., 2023; Schellekens et al., 2021). Apart from that, evaluation at the end
of learning is also important for teachers and educational institutions in designing better teaching
strategies in the future. Thus, this evaluation not only functions as a measurement tool, but also as a means
to continue to improve the quality of education and ensure that each student receives optimal education
according to his abilities and potential (Sokhanvar et al., 2021). One type of evaluation that is often used
is using multiple choice questions.

Multiple choice is a form of evaluation that is often used at various levels of education because of its
ease in preparation and assessment (Akimov & Malin, 2020; Guangul et al., 2020). Multiple choice is an
effective tool for measuring students' understanding of the material that has been taught, because it is
able to cover various aspects of knowledge in one set of questions (Harahap, 2024; Immanuel et al., 2024;
Pramana et al., 2024). In addition, multiple choice can test students' ability to think critically and make the
right decisions in a relatively short time. Multiple choice is important in providing a general idea of the
extent to which students have mastered certain concepts, as well as assisting teachers in identifying topics
that may require further explanation (Tian et al., 2024; Zhang et al., 2024). Thus, although multiple choice
is not the only evaluation method, its existence still plays a vital role in the education system, especially
in providing fast and accurate feedback regarding student academic achievement (Kubiszyn & Borich,
2024). There are two types of multiple-choice question assessment, namely Classical Test Theory (CTT)
and item response theory (IRT). Classical Test Theory focuses on analyzing the number of correct and
incorrect answers and the overall difficulty of the questions, while Item Response Theory goes more in-
depth by considering the characteristics of the individuals answering the questions, such as their level of
ability in solving certain questions. In this study, researchers focused on classical test theory.

Classical test theory is an evaluation method that focuses on simple statistical analysis of exam
results, including calculating the number of correct and incorrect answers and the overall level of
difficulty of the questions (Baharuddin et al., 2024; Yu, 2020). This theory has long been used in the world
of education to evaluate student learning outcomes and measure the level of teaching effectiveness.
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Classical test theory plays an important role in providing a general idea of how well students understand
the material being taught and the extent to which they can apply itin exam situations (Ananda & Pratama,
2024). Classical test theory remains relevant as a basic evaluation tool that helps assess and improve the
learning process. However, few people use classical test theory today because not many people
understand its complexity and limitations in providing accurate in-depth information about individual
abilities.

The benefit of classical test theory is the ability to provide a simple but effective analysis of student
exam results, including calculating correct and incorrect answers and the level of difficulty of the
questions. The use of classical test theory allows educators to assess students' understanding of the
material and the effectiveness of teaching in an easily accessible way. Thus, classical test theory plays an
important role in educational evaluation because it provides useful information for improving the
learning process and adapting teaching strategies according to student needs. One application that can
help analyze questions on classical test theory is ITEMAN.

The ITEMAN application is software used to carry out test analysis based on classical test theory,
this is proven by several studies involving ITEMAN as a data analysis application (Ningsih & Istiyono,
2023; Triono et al., 2020). ITEMAN is important because it makes it easy to calculate basic statistics such
as reliability, difficulty of questions, and distinguishing power of questions in a test (Hanifah, 2023;
Wahab et al., 2023). ITEMAN advantages include ease of data input using Microsoft Excel, analysis results
that are easy to understand, as well as an attractive appearance and various versions (Hodiyanto &
Saputro, 2018). With these features, ITEMAN is very beneficial for teachers because it simplifies the
question evaluation process, allows them to analyze question performance effectively and understand the
results clearly. This helps teachers organize and adapt questions to better suit students' abilities, thereby
improving the quality of evaluation and teaching effectiveness. By using ITEMAN, users can identify the
weaknesses and strengths of each question in the test, as well as analyze the level of difficulty and
effectiveness in measuring students' understanding of the subject matter. Therefore, ITEMAN becomes a
practical application for teachers and researchers in developing better tests and improving the overall
quality of educational evaluation.

I Iteman, Version 4.3.0.3 - a *
File
Iteman 4 3 License Status
b Demo Only License
Classical item analysis
Copyright © 2013 - Assessment Systems Corporation
Files \ Input Format 1 Scoring Options Output Options I
Data matrix file: ‘

I~ Data matrix file includes an Iteman 3 Header

Item control file: ‘

Output file: ‘
I™ Use external score file: ‘
Run title: [UserTest 1

Help

Figure 1. Initial Display of ITEMAN 4.3

Findings from observations at one of the junior high schools in Sleman, Yogyakarta, Indonesia, show
that art and culture subject teachers cannot yet know the exact qualities of their students. Therefore, it is
important to evaluate the quality of the questions in order to obtain a clearer picture of students' abilities
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and understanding of arts and culture material. The results of previous research also show that ITEMAN
analysis can help teachers evaluate question performance and student performance (Himawan &
Nurgiyantoro, 2022; Kustati & Amelia, 2023). By carrying out this analysis, it is hoped that this research
can provide important implications, namely as an evaluation for teachers in creating more effective
questions. This will help teachers prepare questions that are more appropriate to students' abilities so that
they can increase students' understanding and achievement of learning outcomes in arts and culture
subjects.

2. METHODS

This research is descriptive quantitative research that focuses on questions using the ITEMAN 4.3
application. Quantitative research is a research method that uses an approach to collect and analyze
numerical or quantitative data, which in this context is used to measure various parameters (Mertens,
2023; Mohajan, 2020; Strijker et al., 2020). In this research, the parameters measured include the level of
difficulty, differentiation, and reliability of the 8th grade Arts and Culture exam questions in junior
high schools in Sleman, Yogyakarta, Indonesia, in 2024. Research parameters such as difficulty,
discrimination, reliability, and distractor effectiveness are important for evaluating the quality of test
questions because each parameter provides in-depth information about the extent to which the
questions can accurately measure students' abilities, distinguish between different levels of
understanding, and ensure that the questions have consistency and is not misleading. Thus, this
research aims to provide a clear and measurable picture of the quality of the questions used in the test.

Data collection was carried out using tests that had been prepared previously and given to 149
students who were the research samples determined by Cluster Random Sampling. Students answer
the test according to the instructions given, and the results are used as data for further analysis. The
data analysis techniques used include evaluating the level of difficulty of the questions to find out how
difficult the questions are, measuring the power of differentiation to assess how well the questions can
differentiate between students with different abilities, evaluating the effectiveness of distractors to
identify the most interesting answer choices other than the correct answer, as well as calculations.
Reliability is to determine how consistent the test results are if repeated measurements are made. The
criteria for levels of difficulty and different strengths can be seen in Table 1 and Table 2. To evaluate
the criteria for distractor effectiveness, ITEMAN 4.3 uses the proportional endorsement method, which
helps in assessing how often answer choices other than the correct one are chosen by students.
Meanwhile, to ensure good reliability, the expected reliability value is above 0.70, in accordance with
the standards suggested by Cho & Kim (2015).

Good questions are questions with a difficulty level that is in the range of 30% to 70% so that they
are not too easy or difficult for students (Bano, 2023). The question must also have a differential power
of at least 0.30, which shows its ability to differentiate between students who have good understanding
and those who have less. In addition, the effectiveness of the distractor must be high, that is, the
incorrect answer option must be convincing enough to test the student's understanding and reduce the
possibility of random guessing (Amalia & Widayati, 2012).

Table 1. Difficulty Level Classification

Difficulty Level Description
0.00-0.30 Hard
0.31-0.70 Medium
0.71-1.00 Easy

Source: Istiyono (2020)
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Table 2. Discrimination Power Criteria

Criteria Description
D <£0.1999 Bad
0.200 — 0.299 Fairly good (Needs Revision)
0.300 — 0.399 Medium (No need to revise)
D > 0.400 Very Good

Source: Istiyono (2020)

3.  FINDINGS AND DISCUSSION

The aim of this analysis is to assess the quality of questions in the 8th grade Arts and Culture
subject using ITEMAN 4.3 software, which allows detailed evaluation of various parameters such as
difficulty level, different power, distractor effectiveness, and question reliability. First, the author
interprets the Summary Statistics in Table 3.

Table 3. Summary Statistics on the Results of Question Item Analysis with ITEMAN 4.3
Score Items  Mean SD Min Score Max Score Mean P Mean Rpbis

Scored Items 20 13.919 5.133 2 20 0.696 0.505
Source: ITEMAN 4.3, Data analyzed on June 23, 2024

The results of item analysis show that of the 20 questions tested, the average score obtained by
students was 13.919 with a Standard Deviation (SD) of 5.133. This high Standard Deviation indicates
significant variation in student scores around the mean, meaning there are large differences in students'
understanding and ability of the material tested. A large Standard Deviation indicates that there are
students who get very low scores, such as 2, and there are also students who get the highest score,
namely 20. This reflects a gap in student mastery of the material, where some students do not master
the material at all. , while others are able to master the material very well.

In addition, the average value of the proportion of correct answers (Mean P) is 0.696, which means
that around 69.6% of all questions were answered correctly by the average student. This shows that
most of the questions are at a medium level of difficulty. The average point-biserial correlation (Mean
Tppis) is 0.505, indicating that the items have good discrimination and are able to differentiate between
students who have a high and low understanding of the material. These results indicate that these
questions are quite effective in measuring students' abilities accurately and can be relied upon as
learning evaluation instruments in Arts and Culture subjects.

3.1 Difficulty Levels

Researchers conduct difficulty level analysis because it is important to know how difficult or easy
the questions are for students. Difficulty levels play a role in ensuring that the questions are appropriate
to student abilities, assist in identifying areas that need improvement in teaching, and ensure that each
question effectively measures student understanding.

Difficulty Level Result

0,906 0,926
1 0,792
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Figure 1. Chart Regarding Difficulty Levels for 20 Numbers analyzed with ITEMAN 4.3
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The results of the difficulty level analysis show that of the 20 questions analyzed, the majority of
the questions are in the medium and easy categories. There are 12 questions that are categorized as
medium, namely questions number 1, 4, 5, 6, 8,9, 11, 12, 13, 16, 17, and 19, with a difficulty level ranging
from 0.530 to 0.698. This shows that most of the questions have a medium level of difficulty and can be
answered well by most students.

Apart from that, there are 8 questions that fall into the easy category, namely questions number 2,
3,7, 10, 14, 15, 18, and 20, with a difficulty level between 0.705 to 0.926. These questions showed that
they were easier for students, with a large proportion of students being able to answer them correctly.
The overall distribution of difficulty levels shows variation in question difficulty, with more questions
being at medium difficulty compared to easy questions.

3.2 Different Power

The difference power analyzed by researchers aims to measure the extent to which each question
item is able to differentiate between students who have high and low understanding of the subject
matter. This analysis is important to ensure that the questions used in the test can effectively highlight
differences in student ability levels, so that the test results can provide an accurate picture of the
distribution of abilities in the group of students being tested.

Different Power Result

0,8 0.687 0,619
0527 0,540,533 0,557 0,562 05 0516 0,519
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0,328 0,372 0,40
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Figure 2. Chart of Differential Power Results on 20 Questions Analyzed with ITEMAN 4.3

The results of the differential power analysis showed that of the 20 questions analyzed, the
majority of questions had very good differential power (Very Good). The questions with very good
differential power range from 0.401 to 0.687, which includes most of the questions, such as questions
number 1, 3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 16, 17, 18, and 19. This indicates that these question items are
very effective in distinguishing students with good and poor understanding of the subject matter.

Apart from that, there are several questions that have different strengths in the medium and fairly
good categories. The questions with moderate power differences are questions number 2, 15, and 20,
with values ranging from 0.318 to 0.372. Meanwhile, the question with a fairly good difference is
question number 7, with a value of 0.245. Although these questions still function in differentiating
students' levels of understanding, their effectiveness is not as strong as questions that have very good
discrimination. This analysis is important to ensure that all questions in the test can effectively assess
and differentiate student abilities.

3.3 Distractor Effectiveness

Due to the limited number of words, the researcher only took one question each at a medium level
of difficulty, and it was easy to analyze the effectiveness of the distractors. This aims to obtain a
representative picture of how each answer choice (distractor) functions in two different difficulty
categories, so as to provide more focused and in-depth insight into the quality and effectiveness of
questions in measuring student understanding.
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Figure 3. Details of Wrong Questions in the "Easy” Category in ITEMAN 4.3

Analysis of the distractor's effectiveness on questions in the easiest category shows that option A
is the key to the correct answer, with an answer proportion of 0.926 and a point-biserial correlation
(Tppis) of 0.245. A positive 7,,;s value for option A indicates that students who choose this answer tend
to have a higher overall score, indicating that this answer is effective in differentiating between students
who understand the material well and those who do not. In contrast, the other distractor options (B, C,
and D) had negative 7,5 values (-0.133, -0.147, and -0.157), meaning students who chose these answers
tended to have lower overall scores. The proportion of answers choosing options B, C, and D was very
low (0.020, 0.007, and 0.047), indicating that these distractors were less effective because they were
rarely chosen by students. This indicates that the distractor option was not successful in attracting
students who did not understand the material.
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Seq (ID Kev |Scored Num Options Domam |Flags
17 ITEMIT |C Yes + 1

Item statistics
N P Total Total Rbis Alpha
Rphbis wio
149 0.5330 (0516 0.643 0.887

Ovption statistics
Option N Prop. |Rphis |Rbis Alean SD Color

A 14 0094 |-0.379 |-0639 |T714 2164 |Maroon

B 21 0141 |-0.408 |-0636 (8324 3995 |Green

C 79 03530 |0.516 (0648 16734 3773  |Blue AR Y
D 35 0235 |w0.012 |-0016 |13.286 4528  |Oleve

Omut 0

Not Admm |0

Figure 4. Details of Wrong Questions in the "Medium" Category in ITEMAN 4.3

Analysis of the distractor's effectiveness in one of the medium category questions shows that
option C is the key to the correct answer, with an answer proportion of 0.530 and a point-biserial
correlation (,p;s) of 0.516. A high r,,,,;; value in option C indicates that students who chose this answer
had a higher overall score, indicating that this answer effectively differentiates between students who
understand the material well and those who do not. In contrast, the other distractor options (A, B, and
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D) had negative 7,5 values (-0.379, -0.408, and -0.012), meaning students who chose these answers
tended to have lower overall scores. The proportion of responses selecting options A, B, and D (0.094,
0.141, and 0.235) indicates that although some students were interested in these distractors, they were
less effective in separating students based on their level of understanding.

When compared with the results in the previous easy question category, it can be seen that both
questions show a similar pattern where the answer key has a significant positive 1,;s, indicating
effectiveness in differentiating student abilities. However, in the previous easy question, the proportion
of students who chose the correct answer (0.926) was much higher than in this question (0.530),
indicating that this question was more difficult. Additionally, the distractors on these more difficult
questions (A, B, and D) had larger negative 7,,;; values and more evenly distributed proportions than
the previous easy questions, indicating greater variation in student choices and the need for revision to
increase effectiveness these distractors in assessing student understanding accurately.

Based on the results of the distractor effectiveness analysis, there are several answer options with
negative results. So, it can be suggested to improve the quality of distractors in the easiest category
questions by increasing the attractiveness and relevance of incorrect answer options. A distractor with
a negative ;s value and a very low proportion of answers indicates that the option is not effective in
testing student understanding. To increase the effectiveness of distraction, the wrong option should be
designed to be more convincing and relevant to the material being tested, so that it can attract the
attention of students who do not understand the material and differentiate them from students who
really master the material. Thus, effective distractors can help improve the ability of questions to
measure students' level of understanding more accurately.

3.4 Reliability Results

Apart from the effectiveness of distractors, the author also analyzes reliability, which aims to
ensure the consistency and reliability of test results when measuring students' abilities repeatedly.

Table 3. Overall Reliability Results on Question Items analyzed with ITEMAN 4.3

Score Alpha SEM Split-Half Split-Half Split-Half S-B S-B First- S-B Odd-
(Random) (First-Last) (Odd-Even) Random  Last Even
Scored items 0.892 1.684 0.816 0.729 0.809 0.899 0.844 0.894

Source: ITEMAN 4.3, Data analyzed on June 23, 2024

The findings of this study reinforce and expand upon prior research on the psychometric
properties of multiple-choice assessments in educational settings. Notably, studies such as those
conducted by Kastrara et al. (2024) have demonstrated that many multiple-choice tests, particularly in
subjects like Citizenship Education (PKn), exhibit a medium level of difficulty, with overall
discrimination power in the medium range and good reliability, as indicated by an Alpha value of
0.854. Such psychometric properties align with the expected performance of assessments based on
Classical Test Theory (CTT), which emphasizes the need for balanced levels of difficulty and high
discrimination power to distinguish student ability effectively (Fan, 1998; Crocker & Algina, 2006). The
present study, focused on the Arts and Culture subject for junior high school students, similarly shows
a balanced level of difficulty across items, with 12 questions categorized as medium and eight as easy,
supporting the assertion that well-structured assessments achieve a range that accommodates varying
student abilities. Furthermore, the discrimination power observed in this study aligns with high
expectations for effective assessments, where most items effectively differentiate between students who
understand the material well and those who do not. This alignment with previous findings underscores
the reliability and appropriateness of CTT methods in assessing junior high school exams (DeMars,
2010).
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A crucial aspect of the study is the examination of distractor effectiveness, a feature often
underexplored in test evaluations. While the overall discrimination was strong, indicating effective
differentiation among students, there was notable variability in distractor effectiveness. Research
indicates that distractors play a key role in enhancing item validity and reliability by challenging
students’ comprehension and discouraging guesswork (Tarrant, Ware, & Mohammed, 2009; Downing,
2006). However, in this study, some distractors failed to capture the attention of students who did not
fully understand the material, which could limit the assessment's capacity to measure nuanced levels
of student comprehension. These findings resonate with prior research that has highlighted distractor
quality as an area for improvement in many educational assessments (Haladyna & Downing, 1993).
Ineffective distractors can skew student performance data, suggesting a need for careful review and
revision of items where distractors do not fulfill their intended purpose. Improving distractor quality
could help ensure that items more accurately reflect a student’s understanding and avoid common
pitfalls, such as overly predictable or unengaging answer options (Rodriguez, 2005).

The study's reliability measure, with an Alpha value of 0.892, demonstrates high internal
consistency, suggesting that the test items are well-aligned in assessing the same underlying concept
of student understanding in the Arts and Culture subject. This result indicates that the test is a cohesive
tool for measuring student knowledge and skills within the targeted content area (Taber, 2018). In
comparison to other studies, where reliability scores hover in the lower 0.8 range, this higher reliability
indicates that the test may provide more stable and consistent results over repeated administrations.
Such high reliability is essential in educational testing, as it helps educators make informed decisions
based on assessment outcomes that are genuinely reflective of student capabilities (Field, 2013).

This research underscores the significance of applying CTT methods, supported by software like
ITEMAN 4.3, in refining educational assessments to meet rigorous psychometric standards (Ruch,
2014). For future studies, exploring the potential of item response theory (IRT) as a complementary
approach to CTT could provide additional insights, particularly in understanding the functionality of
distractors and enhancing the discrimination power of test items (Embretson & Reise, 2000). Moreover,
expanding the research scope to include other subjects and diverse school environments could offer a
broader understanding of test item quality across various educational contexts. By prioritizing the
continuous improvement of question quality, especially in terms of distractor effectiveness, educators
can design assessments that more accurately measure and support student learning and development
(Downing & Haladyna, 2006).

4. CONCLUSION

This research aims to analyze the quality of exam questions for class VIII Arts and Culture subjects
in junior high schools in Sleman, Yogyakarta, using the ITEMAN 4.3 application to measure the
difficulty, differentiation, reliability, and effectiveness of distractors. Research findings show that the
test has a difficulty level that is almost balanced between the medium and easy categories, good
discrimination, and very high reliability with an Alpha value of 0.892. However, there is variation in
the effectiveness of distractors, with some distractors being less effective in attracting students'
attention. The educational implications of these findings suggest that although these tests are generally
reliable and accurate, improvements in distractor effectiveness are needed to improve test quality and
ensure fairer evaluations. Recommendations for improvement include item revisions to improve
distractor quality and further testing to ensure that each item can better differentiate between students
with different understandings. Limitations of this study include the sample being limited to one
geographic location and certain types of subjects, so the results may not fully represent conditions in
other areas or subjects. For future research, it is recommended to expand the scope of research to
include different subjects and locations, as well as use additional evaluation methods to obtain a more
comprehensive picture of the quality of exam questions.
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