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ABSTRACT 
A test is a statement, task or set of tasks planned to obtain information about educational and psychological 
traits or attributes. The purpose of this research is to see the quality of the science test instrument items that have 
been tested on 8th grade students of SMPN 8 Yogyakarta and describe the results of item analysis related to the 
Differentiation Index (IDB), Difficulty Level Index (ITK), and distractor effectiveness. The type of research 
used in this study is descriptive quantitative with the help of the R program. The test instrument analyzed was in 
the form of 30 multiple choice questions with 4 answer choices (A, B, C and D). The subjects used were 32 
students of class VIII SMPN 8 Yogyakarta. The results showed that the Differentiation Index (IDB) was 5 items 
in the "Good" category, and there were 25 items in the "Not Good" category. The Index of Level of Difficulty 
(ITK) there are 8 items in the "Medium" category, and there are 22 items in the "Easy" category. The 
effectiveness of distractors as many as 3 items have "Good" distractors, as many as 2 items have "Good 
Enough" distractors and as many as 25 items have "Not Good" distractors. Overall, it can be seen that the 
differential power is more dominant in the "Not Good" category as many as 25 items. For the results of the level 
of difficulty is at 0.709 to 1.000 with the category "Easy" as many as 25 items. For the results of the 
effectiveness of distractors, 25 items are dominant in the "Not Good" criteria. 

Keywords: Differentiation Index (IDB), Difficulty Level Index (ITK), Distractor Effectiveness, Descriptive 
Quantitative Research, IPA Test Instrument Analysis. 

 
1) INTRODUCTION 
Assessment of student learning outcomes is a reflection of the quality of education. This evaluation process is 
carried out by measuring the extent to which learning objectives in various disciplines are achieved in 
accordance with the established curriculum. Basically, this evaluation uses measurement tools to assess the 
achievement of learning objectives [1]. For educational decisions to have useful value, the information used 
must be accurate, reliable and appropriate to the problem at hand [2]. When the risk of bias is low, the research 
is considered to be of good quality [3]. Therefore, measurement data is important information for education 
organisers to make decisions related to learners.. 

The importance of evaluation in education is reflected through measurement results that produce grades or 
scores, reflecting students' abilities in a subject. In educational measurement activities, there is a process of 
quantifying phenomena or objects, such as motivation, achievement, and self-view, which are then expressed in 
the form of numbers. The use of measurement tools provides information about a person's position in the 
measured attribute. Therefore, it is important to choose a measurement instrument that has a high level of 
validity and reliability to ensure accurate measurement results. 

One test instrument that is often used to assess student learning outcomes is a question bank. It is important to 
ensure that the question bank used is of good quality so that it can accurately measure students' abilities. An 
effective instrument is one that is able to provide accurate data and precise information, so that the measurement 
results can reflect students' abilities accurately [4]. 
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An evaluation method involves a statement, task, or set of tasks planned to elicit information related to 
educational and psychological traits or attributes. Each element of the question or task in this evaluation method 
has an answer or condition that is considered correct. Grouping of evaluation methods can be done based on the 
form, type, and variation applied [5]. Measurement involves assigning numbers to attributes or characteristics 
possessed by certain people, things or objects according to clearly defined rules or formulations. 

The characteristics of measurement lie in the use of certain numbers or scales, as well as the application of 
special rules or formulas [6]. The decision-making process involves using information obtained through the 
measurement of learning outcomes, using both test and non-test tools. In other words, giving value to the quality 
of something is the essence of evaluation. The link between test, measurement and evaluation is that evaluation 
of learning outcomes can only be done properly and correctly when using information obtained through 
measurement of learning outcomes using test as a measuring tool. 

The various roles of testing, measurement, and assessment in education involve aspects such as selection, 
placement, diagnosis, remedial, feedback, motivation and guidance, curriculum improvement, educational 
programmes, and scientific advancement. Test planning is very important because the meaning of a test can only 
be achieved if it consists of items that test crucial objectives and reflect various domains of knowledge, skills, 
and abilities equally. There are six things to consider in test planning, including sample and item selection, type 
of test to be used, aspects to be tested, item format, number of items, and item difficulty distribution [7]. 

The quality of an item does not depend solely on its form or type, but is rather determined by how well or poorly 
constructed each item is. Whether objective or descriptive, both can be effective instruments for measuring 
learning success, depending on the level of quality of their respective item construction [8]. In fact, in some 
circumstances, description items carry a higher level of risk than objective items. The difference lies in the fact 
that the quality of description items depends not only on the student's ability to answer the question, but is more 
influenced by the skill and objectivity of the question maker in assessing the exam results. Meanwhile, objective 
question items can be analysed with more accuracy and responsibility, allowing for more precise identification 
of weaknesses. 

Objective questions can be used repeatedly, provided they are not in the same test set. Therefore, there is an 
advantage or usefulness of item analysis, which is then revised so that poorly constructed items can be corrected 
[9]. Finally, the items that have been tested will be obtained, and they will provide an accurate measurement of 
the learning outcomes to be measured. 

There are several reasons why item analysis is needed. [10] say these reasons include: a. To find out the 
strengths and Item analysis serves several key purposes in the context of test development and evaluation. 
Firstly, through the identification of weaknesses in test items, the selection and revision process can be 
conducted more effectively. Secondly, the provision of comprehensive item specifications provides valuable 
guidance to question makers in constructing sets of questions that meet the needs of examinations in different 
areas and levels. Thirdly, quickly identifying problems in items, such as ambiguities, misplaced answer keys, 
questions that are too difficult or too easy, or questions with low differentiation, allows question makers to make 
timely decisions regarding the removal or revision of problematic items as well as determining student scores. 
Fourth, item analysis is used as a tool to assess the difficulty or ease of questions. Fifth, it is used to evaluate 
items to be stored in the question bank. Sixth, by obtaining information about items, it enables the construction 
of multiple sets of parallel questions, which is very beneficial for retesting or assessing the ability of different 
groups of examinees at different times. 

Analysis of instrument quality can be done through three main factors, namely the index of Level of Difficulty 
(ITK), the Index of Distinction (IDB), and the effectiveness of distractors [11].The Index of Level of Difficulty 
(ITK) helps in grouping questions into medium, easy, or difficult categories. The Index of Distinction (IDB) or 
discrimination is used to distinguish between participants who have high abilities and low, while the 
effectiveness of distractors is used to assess the extent to which the available answer choices function properly 
[12]. 

One application that can help in analyzing test instrument items is R Studio. This application can automatically 
analyze the Index of Level of Difficulty (ITK), Index of Distinction (IDB), and the effectiveness of distractors 
on each test item [13]. The results of the analysis can help identify the weaknesses and strengths of each item, 
making it easier to make the necessary improvements. In its use, this program has many advantages, some of 
which are effective data handling and deviation facilities, graphical facilities for analysis and data display, and 
the programming language is well developed and simple. However, most programs written in R are basically 
temporary, and are written for one data analysis [14]. 

In light of the preceding explanation, the aim of this research is to evaluate the effectiveness of mathematics test 
instruments and provide a comprehensive overview of the outcomes of item analysis concerning reliability, 
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Differentiation Index (IDB), Level of Difficulty Index (ITK), and the effectiveness of distractors. The subject of 
analysis is a science test instrument previously administered to eighth-grade students at SMPN 8 Yogyakarta. 
The evaluation of the test instrument's quality is conducted as a strategic initiative to enhance the overall quality 
of evaluation tools utilized for assessing students' proficiency in science. 

2) METHODS 
This study applied a quantitative descriptive method with the main objective of assessing the quality of the 
instrument and explaining the results of item analysis of the test used, especially related to the Differentiation 
Index (IDB), the Index of Difficulty Level (ITK), and the effectiveness of distractors. The research participants 
were 32 grade VIII students from SMPN 8 Yogyakarta. The data collection technique used was the 
documentation technique, in which the data collected were students' responses to the science test instrument. 
The mathematics test instrument consisted of 30 items in the form of multiple choice without labelling A, B, C, 
or D at the end of each answer. 

A classical test theory framework was employed to analyze the characteristics of items, encompassing the 
Differentiation Index (IDB), Index of Difficulty Level (ITK), and the effectiveness of distractors. R Studio 
served as the analytical tool for scrutinizing the instrument items. Student responses were processed using the 
application to manage the acquired data. The results of the analysis were translated into numerical indices and 
subsequently compared with predefined standards derived from the classical approach in test theory. These 
analysis outcomes were then interpreted to elucidate the distinctive features of each question within the 
instrument, including the Differentiation Index (IDB), the Index of Difficulty Level (ITK), and the efficiency of 
distractors. 

A. Index of Distinction (IDB) 
The discriminating power (discrimination) of a test item is the ability of an item to distinguish between high- 
ability and low-ability test takers [15], providing the criteria for the Discriminating Power Index (IDB) as 
follows: 

Table 1: Index of Distinction (IDB) 
Distinguishing Power Index Criteria 

>0.40 Very Good 
0.30-0.39 Good, little or no revision required 
0.20-0.29 Fairly good, items require revision 

<0.19 Not good, item should be discarded 

The discrimination of a test item is the ability of the item to distinguish between high and low ability test takers, 
providing a criterion for assessing the effectiveness of the item in measuring differences in participant ability. 

B. Index of Difficulty (ITK) 
The difficulty index is the proportion of test takers who answer correctly [16]. One of the most prevalent and 
uncomplicated indicators of question difficulty often utilized to evaluate the difficulty index of a question is the 
ratio of correct answers, also known as the proportion correct [17]. The following are the criteria for the Index 
of Difficulty (ITK). 

Table 2: Index of Level of Difficulty (ITK) 
Index of Level of Difficulty Criteria 

>0.70 Easy 
0.30-0.70 Medium 

<0.30 Difficult 
The difficulty index is the proportion of test takers who answer correctly. The most common and simple indicator 
of question difficulty used to assess the difficulty index is the correct answer ratio, also known as the proportion of 
correct answers. 

C. Distractor Effectiveness 
Effectiveness of distractors assesses how well the incorrect options succeed in misleading individuals taking the 
test without knowledge of the correct answer. The quality of a distractor in concealing the correct choice 
improves as more test takers opt for it [18]. [19] states that distractors are said to be good if at least 5% of the 
test participants choose them. Meanwhile, [20] states that distractors are said to be effective if selected by at 
least 2% of the respondents. 

Table 3: Distractor Effectiveness 
Distractor Criteria 

≥ 2% Effective 
< 2% Not Effective 
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Exposure effectiveness assesses how well the wrong answer option manages to mislead test takers who do not 
know the correct answer. the quality of an exception increases when more test takers select it. an exception is 
said to be good if it is selected by at least 5% of test takers and effective if it is selected by at least 2% of 
respondents. 

3) RESULTS 
The study initiated by collecting the responses given by students to a science test instrument. The test consisted 
of 30 items in a multiple-choice format, offering four answer options labeled A, B, C, and D. This test 
instrument was distributed to 32 eighth-grade students at SMPN 8 Yogyakarta. Subsequently, the data 
pertaining to students' responses to the test instrument underwent analysis using the classical approach, with the 
assistance of R Studio. 

Index of Distinction (IDB) 

The outcomes of the examination of the discriminatory capability of questions utilizing R Studio employed the 
classical test theory (CTT) methodology, specifically through the analysis of biserial point scores. The findings 
from the analysis of differentiation parameters using R Studio are presented in Table 4. 

Table 4: Distinguishing Power Parameters with Rstudio 
Item 
No. 

Distinguishing Power Item 
No. 

Distinguishing Power 
pbis Description pbis Description 

1 NA Not good 16 0.521 Good 
2 NA Not good 17 0.537 Good 
3 NA Not good 18 0.224 Not good 
4 -0.372 Not good 19 -0.163 Not good 
5 -0.199 Not good 20 0.122 Not good 
6 -0.044 Not good 21 -0.117 Not good 
7 0.166 Not good 22 -0.090 Not good 
8 0.042 Not good 23 0.408 Good 
9 0.065 Not good 24 -0.252 Not good 
10 -0.032 Not good 25 0.028 Not good 
11 0.204 Not good 26 0.388 Good 
12 -0.061 Not good 27 -0.034 Not good 
13 0.028 Not good 28 0.156 Not good 
14 0.083 Not good 29 0.368 Good 
15 -0.090 Not good 30 NA Not good 

The R Studio software was utilized to compute the differential power for each item in this instrument, resulting 
in a summary of the differential power values presented in Table 4. The analysis of 30 items using R Studio 
software yielded the differentiation parameter values for each item. According to Table 4, five items fall into the 
"Good" category, specifically item numbers (16, 17, 23, 26, and 29). Conversely, there are 25 items categorized 
as "Not Good," identified by item numbers (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 18, 19, 29, 21, 22, 24, 
25, 27, 28, and 30). 

 

Index of Difficulty (ITK) 

RStudio's application facilitates a more in-depth exploration of information associated with the difficulty level, 
including the proportion of participants capable of answering correctly and the number of participants 
encountering challenges in responding to a question. Within this software, the difficulty level is observable 
through rspP. This examination offers valuable perspectives for comprehending the efficacy and precision of the 
questions posed in the test. The outcomes of the analysis regarding the difficulty level of questions using 
RStudio are presented in Table 5. 

Table 5. Difficulty Level Parameters with Rstudio 
Item 
No. 

Difficulty Level Item 
No. 

Difficulty Level 
Coefficient Description Coefficient Description 

1 1.000 Easy 16 0.838 Easy 
2 1.000 Easy 17 0.709 Easy 
3 1.000 Easy 18 0.645 Medium 
4 0.870 Easy 19 0.516 Medium 
5 0.903 Easy 20 0.709 Easy 
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6 0.967 Easy 21 0.967 Easy 
7 0.838 Easy 22 0.774 Easy 
8 0.806 Easy 23 0.580 Medium 
9 0.774 Easy 24 0.580 Medium 
10 0.645 Medium 25 0.967 Easy 
11 0.709 Easy 26 0.516 Medium 
12 0.935 Easy 27 0.709 Easy 
13 0.709 Easy 28 0.870 Easy 
14 0.354 Medium 29 0.483 Medium 
15 0.709 Easy 30 1.000 Easy 

The RStudio software was employed for the computation of difficulty level parameters. Out of the 30 items 
scrutinized using RStudio, the resulting parameter values for the difficulty level of each item indicate that eight 
items fall into the "Medium" category, identified by item numbers (10, 14, 18, 19, 23, 24, 26, and 29). These 
particular items exhibit coefficients ranging from 0.354 to 0.645. Additionally, there are 22 items categorized as 
"Easy," corresponding to item numbers (1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 20, 21, 22, 24, 27, 28, and 
30). These items display coefficients ranging from 0.709 to 1.000. 

Distractor Effectiveness 
The analysis of distractor effectiveness in RStudio closely mirrors the approach used in Iteman, entailing the 
scrutiny of available information for each item and consideration of pertinent metrics. The term rspP, denoting 
"relative selected proportion P," signifies the proportion of learners opting for a specific answer choice, 
encompassing the correct option. A higher rspP value suggests an elevated preference for that answer choice 
among learners. The outcomes of the analysis on the effectiveness of distractors using RStudio are presented in 
Table 6. 

Table 6. Results of Answer Distribution with Rstudio 
Question 

No. 
Distribution of Student Answers Question 

No. 
Distribution of Student Answers 

A B C D A B C D 
1 NA NA NA* NA 16 0.000 0.838* 0.000 0.161 
2 NA NA* NA NA 17 0.290 0.290* 0.000 0.000 
3 NA NA NA* NA 18 0.129 0.000 0.645* 0.225 
4 0.967 0.870* 0.000 0.322 19 0419 0.516* 0.032 0.032 
5 0.096 0.903* 0.000 0.000 20 0.129 0.709* 0.161 0.000 
6 0.032 0.000 0.000 0.967* 21 0.032 0.000 0.967* 0.000 
7 0.096 0.000 0.838* 0.645 22 0.225 0.000 0.774* 0.000 
8 0.806* 0.193 0.000 0.000 23 0.064 0.129 0.225 0.580* 
9 0.225 0.000 0.000 0.774* 24 0.960 0.580* 0.161 0.161 
10 0.645* 0.032 0.258 0.064 25 0.000 0.000 0.967* 0.032 
11 0.709* 0.129 0.000 0.161 26 0.161 0.129 0.516* 0.193 
12 0.322 0.935* 0.000 0.322 27 0.000 0.000 0.709* 0.258 
13 0.322 0.967* 0.000 0.000 28 0.129 0.000 0.000 0.870* 
14 0.654 0.000 0.354* 0.000 29 0.194 0.064 0.483* 0.258 
15 0.709* 0.000 0.129 0.161 30 NA* NA NA NA 

Utilizing RStudio software for the analysis of distractor effectiveness in each item of this instrument yields a 
summary indicating that a majority of the questions exhibit a quality classified as "Not Good," totaling 25 items, 
specifically item numbers (1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 19, 20, 21, 22, 24, 25, 27, 28, and 30). For 
questions categorized as "Good Enough," there are 2 items, specifically question numbers (16 and 17). 
Furthermore, for questions categorized as "Good," there are 3 items, namely question numbers (23, 26, and 29). 
This data highlights that the distractors or incorrect answer choices do not effectively serve their purpose, 
leading to the classification of many questions as "Not Good" based on the applied assessment criteria. 

4) DISCUSSION 
The examination of the Index of Difficulty (ITK) using RStudio revealed variations in the difficulty levels of the 
assessed questions. It was observed that 8 questions fell within the "Medium" category, indicating a well-
balanced level of difficulty—neither excessively challenging nor overly straightforward. This balance is crucial 
as it provides learners with diverse abilities the opportunity to assess their comprehension of the tested material. 
Additionally, there were 22 questions categorized as "Easy," implying that these questions are perceived as 
more manageable for learners. In this context, these easily answered questions can serve as a confidence boost 
for learners when confronting the science exam. 
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Derived from the outcomes of the ITK analysis, it can be inferred that the science test exhibits diversity in the 
difficulty levels of questions, encompassing both easy and medium categories. The presence of questions with 
varying difficulty levels contributes to a holistic assessment of students' comprehension and proficiency in the 
science material under examination. In the process of test development, it becomes crucial to reassess the 
difficulty levels of questions to achieve a more balanced distribution. The objective is to ascertain that the 
challenge aligns with the learners' capabilities, fostering enhanced understanding of the science material. 

The analysis of the Differentiation Index (IDB) using RStudio reveals diverse assessments of item quality. Five 
items were classified as "Good," signifying their efficacy in effectively distinguishing between learners with 
varying levels of ability. Nonetheless, there is potential for enhancing the quality of these items. Conversely, 25 
items were categorized as "Not Good," indicating limitations in their ability to differentiate learners' abilities. 
Items falling into this category are deemed ineffective and merit consideration for potential removal from the 
assessment. 

Conclusively, the outcomes of the Differentiation Index (IDB) analysis indicate the necessity for revising 
several items rated as "good" to attain elevated quality standards. Simultaneously, items receiving unfavorable 
ratings should undergo corrections or be excluded from the test instrument. The aim is to enhance the accuracy 
of results and foster a more effective differentiation of students' abilities through improvements or removal of 
these items in the science test instrument. 

The analysis outcomes pertaining to the efficacy of distractors revealed that among the 30 items assessed, 25 
items had answer choices categorized as "Not Good." Two items featured answer options in the "Good Enough" 
classification, while three items had answer options falling into the "Good" category. This data underscores that 
the distractors or incorrect answer choices do not perform effectively, leading to the classification of a 
significant number of items as "Not Good" based on the applied assessment criteria. 

The inefficacy of distractors or answer options in items may adversely affect the validity and reliability of 
science test instruments. Inadequate answer options can diminish the instrument's capacity to precisely gauge 
learners' comprehension and skills. Hence, there is a need to modify items featuring subpar answer options. It is 
crucial to give careful consideration and ensure that each answer choice effectively challenges learners lacking 
understanding of the material, while the correct answer remains clear and easily discernible for those who 
comprehend the material. Through the enhancement of distractors or answer options, science test instruments 
can evolve into more dependable tools for evaluating learners' comprehension of the tested science material. 

The findings from this analysis underscore the necessity to revise and enhance items exhibiting suboptimal 
quality. Enhancements should be guided by careful consideration of criteria within the difficulty index, the 
differentiation index, and the effectiveness of distractors. Through suitable improvements, test instruments have 
the potential to achieve heightened validity and reliability in assessing students' abilities and comprehension of 
the material under examination. 

5) CONCLUSION 
The research and analysis conducted using rstudio on the science test instrument for 8th-grade students at smp 
negeri 8 yogyakarta yielded several significant findings. Firstly, in the examination of differential power, there 
were 5 items categorized as "good" and 25 items in the "not good" classification. Items meeting the criteria for 
"good" require revision, while those falling under "not good" cannot be utilized and should be discarded. 
Secondly, concerning the analysis of difficulty levels, there were 8 items classified as "medium" and 22 items in 
the "easy" category. Thirdly, 25 items in the science test instrument had alternative answers categorized as "not 
good," with 2 items in the "good enough" category and 3 items in the "good" category. Based on these findings, 
it can be concluded that the science test instrument items for 8th-grade students at smp negeri 8 yogyakarta 
necessitate revision and improvement to enhance their quality. 
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7) RECOMMENDATION 
From the results of the research and analysis using RStudio on the science test instrument of class VIII students 
of SMP Negeri 8 Yogyakarta, there are several recommendations that can be considered. First, it is important to 
make in-depth revisions to the items that are rated "Good" in order to improve their quality, while the items 
categorized as "Not Good" need to be thoroughly repaired or even deleted if they cannot be repaired. Second, in 
setting the level of difficulty of the questions, it is recommended to adjust the distribution of difficulty between 
8 items in the "Medium" category and 22 items in the "Easy" category to achieve a better balance. Third, the 
items that have "Not Good" answer alternatives as many as 25 items, with only 2 items in the "Good Enough" 



 
Annisa Fitriani, Sa’adatul Ulwiyah, Widihastuti , Harun 

Library Progress International| Vol.44 No.3 | Jul-Dec 2024                                                 8743 

category and 3 items in the "Good" category, indicate the need for in-depth improvement of these answer 
choices to improve the validity and quality of the science test instrument as a whole. By making careful 
revisions and comprehensive improvements according to these findings, it is hoped that the science test 
instrument for class VIII students of SMP Negeri 8 Yogyakarta can provide a more accurate measure of 
students' understanding of the science material being tested. 

After improvements are made, it is important to conduct revalidation by teachers or experts in the science 
subject area to ensure the expected quality improvement. In addition, before widespread use, a pilot test of the 
improved instrument on a small sample of students needs to be conducted to evaluate the effectiveness of the 
implemented improvements. Finally, periodic maintenance of the test instrument is highly recommended to 
maintain its relevance and quality, including monitoring student responses and periodic item updates. By taking 
these steps, it is expected that the science test instrument for grade VIII students of SMP Negeri 8 Yogyakarta 
can significantly improve its quality. 
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