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Abstract: This study aims to analyze the quality of daily test items and non-test instruments (questionnaires) on 
Two-Variable Linear Equation Systems in junior high school, in terms of validity, reliability, discrimination power, 
and difficulty level. The method used was descriptive analysis with 64 eighth-grade students (academic year 
2024/2025) as subjects. The findings show that all instruments are valid (essays are very high, multiple-choice 
questions and questionnaires are high), but the reliability of exam questions (essays and multiple-choice 
questions) is still in the moderate category. Further analysis of multiple-choice questions shows a predominance 
of easy difficulty levels (92%) and a number of items (25%) with poor discrimination power, indicating the need 
for item revision. 
Keywords: Validity; Reliability; Distinguishing Power; Level of Difficulty. 
 

Analisis butir soal tes literasi matematika dan efikasi diri peserta didik 
Abstrak: Penelitian ini bertujuan untuk menganalisis kualitas item tes ujian hari dan dan instrumen non-ujian 
(kuesioner) pada materi Sistem Persamaan Linear Dua Variabel di SMP, ditinjau dari aspek validitas, reliabilitas, 
daya diskriminasi, dan tingkat kesukaran. Metode yang digunakan adalah analisis deskriptif dengan subjek 64 
peserta didik kelas VIII (T.A 2024/2025). Temuan menunjukkan bahwa semua instrumen valid (esai tingkat tinggi, 
pilihan ganda dan kuesioner tinggi), namun reliabilitas soal ujian (esai dan pilihan ganda) masih berada dikategori 
sedang. Analisis lebih lanjut pada soal pilihan ganda menunjukkan dominasi tingkat kesulitan yang mudah (92%) 
dan adanya sejumlah item (25%) dengan daya deskriminasi yang tidak baik, mengindikasikan perlunya revisi soal.  

Kata Kunci: Validitas; Reliabilitas; Daya Beda; Tingkat Kesukaran. 

 

INTRODUCTION 

Learning evaluation is a structured, continuous and comprehensive activity to control 

and determine the quality (value and meaning) of learning related to various learning 

elements by considering and using the performance set as an accountability guide in carrying 

out the learning process (Ropii & Fahrurrozi, 2017). Learning evaluation covers all aspects of 

learning, while assessment is the process of determining the value or quantity of an object. 

Retnoningsih (2020) defines assessment as an organized process that gathers, examines, and 

interprets data to determine whether or not student have met learning objectives. The 

assessment’s goal is to gather information that will be utilized to enhance both the learning 

process and the learning that has already been completed. Assessment covers various aspects 

such as cognitive, affective and psychomotor, as well as with various techniques such as tests, 

non tests and portfolios (Badrudin et al., 2024). The assessment that will be carried out is 

applying test techniques and non-test techniques to student learning outcomes.  

http://ojs.unpkediri.ac.id/index.php/matematika
https://doi.org/10.29407/jmen.v11i2.27281
mailto:ekamega.2023@student.uny.ac.id
mailto:kismi@uny.ac.id
mailto:Arlianielly@uny.ac.id


Nanda et al., Item Analysis of Mathematical Literacy Test and... | 308 

 

 

Test technique is an evaluation method using measuring instruments that have 

objective standards, allowing measurement and comparison of psychological conditions or 

individual behavior (Matondang, 2009).  Arifin (2012) states that a test is a tool consisting of 

questions that must be done by students to measure a certain aspect of behavior, so that the 

test becomes a measuring instrument. According to Arikunto (2009), If the test satisfies the 

standards, it can be considered a good measurement tool, namely: validity, reliability, 

objectivity, and practicability. One form of assessment of the test technique that will be 

applied in this study is the assessment of the daily mathematics test of VIII grade students on 

the material of the system of linear equations of two variables using multiple choice questions 

and essay questions.  

Non-test techniques are alternative assessment methods that can be used to describe 

various aspects of learning and student development. Authentic assessment with non-test 

techniques in elementary schools can measure the honesty, responsibility, and discipline of 

students at home and at school (Bisri & Ichsan, 2015). To optimize overall educational 

outcomes and provide a comprehensive assessment of learner competencies across cognitive, 

emotional, and psychomotor domains, non-test evaluation methodologies must be developed 

(Anshari et al., 2024). One of the non-test assessments that will be applied in this study is a 

learner self-efficacy questionnaire. 

One of the processes of going over test questions to find ones that can be used is item 

analysis  (Nasir, 2015). Item analysis must accommodate the entire curriculum and ensure that 

basic competencies and competency standards are met. It is expected that item analysis will 

provide results regarding whether the questions given are functional or not (Nuswowati et al., 

2010). According to Immanuel et al. (2024) with item analysis, teachers can find out the 

pattern of students' answers, identify the difficulties faced by students and assess which 

concepts have been understood by students. So that item analysis is an important aspect of 

learning. In addition to determining whether or not students have grasped to topic. Teachers 

can also determine the challenges that students face during the learning process, which aids 

in establishing a conductive learning environment and achieving positive outcomes.  

A test can be considered good for several reasons. First, the validity of the test which is 

determined by how well the test questions can measure certain abilities. The Second is the 

test’s dependability, which demonstrates its accuracy. The third factor is the question’s 

difficulty level, which is determined by dividing the number of test takers who properly 

answered by the total number of participants. The last factor is the differential power, which 

is the question’s capacity to identity whether or not student have understood the topic (Nur 

& Palobo, 2018). 

Earlier research has consistently identified serious issues regarding the quality of 

mathematics evaluation instruments. The urgency for this study stems from the findings of 

Hamimi et al. (2020), which revealed that most exam questions were declared invalid because 

their item validity levels were still classified as very low and low. Furthermore, the test 

questions were considered unusable as they fell into the category of low reliability.  



309 | Jurnal Math Educator Nusantara, Vol. 11 No. 2, November 2025, pp. 307-318    

 

This fundamental problem with the quality of measurement tools is reinforced by 

the findings of (Tilaar & Hasriyanti, 2019), which quantitatively demonstrated the low quality 

of the evaluation instruments used. In their study, only 5 multiple-choice questions were 

categorized as very good, while 16 questions needed to be revised and 9 questions had to be 

discarded, indicating a systemic failure in item construction. Further specific findings 

supporting the need for extensive revision were presented by Halik et al. (2019),  Their item 

analysis results indicated critical issues, particularly with the questions’ differentiating power, 

where three things were categorized as really dreadful and twelve as bad. Additionally, the 

effectiveness of the alternatives was poor for three of the items. Collectively, these findings 

underscore the high urgency for conducting a comprehensive evaluation and fundamental 

improvement of the assessment instruments currently in use. 

Based on several previous studies related to the item analysis of the final semester 

mathematics exam that has been made, it is not fully in the good category. Previous research 

discusses the analysis of school final exam items and daily test questions. While the research 

that will be conducted by researchers is the analysis of daily test items and self efficacy 

questionnaires for junior high school students in grade VIII.  

Unlike previous studies, which mostly focused on large-scale summative instruments 

such as final exam questions, this study specifically evaluated the quality of daily test 

questions, which are routine formative evaluation instruments, and analyzed self efficacy 

questionnaire instruments. The quality of the evaluated based on four main criteria: validity, 

reliability, discriminating power and item difficulty level.  

METHODS 

With data sources of mathematics daily exam questions on the content of the System 

of Linear Equations of Two Variables (SPLDV) class VIII and the student answer keys, this study 

employs data gathering approaches in the form of documentation. To ascertain the problem’s 

validity, reliability, distinction, and degree of complexity, item analysis is done. 64 junior high 

school students in grade VIII during the 2024/2025 academic year participated in this study. 

The sampling technique used in this study was purposive sampling, which is a sampling 

method where individuals are selected based on certain predetermined criteria (Cochran & 

Wiley, 1977). The purpose of purposive sampling is to ensure that the selected group meets 

certain criteria relevant to the study.  

The questions for the math daily test assessment in class VIII are questions made by 

the author. The problem consists of two types of questions, namely multiple choice and essay. 

Multiple choice questions consisting of 10 items with four answer choices and essay questions 

consisting of 3 items and a questionnaire of students' self-efficacy. This research begins with 

collecting questions, answer keys, and answers from students. After that, give a score or 

assessment of the answer to the question. Furthermore, the researcher entered the students' 

answers and answer keys into the Anbuso 8.0 program after the results came out, the 

researcher analyzed the data so that he would get the results of the differential power and 

the level of difficulty of the items. 
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Data Analysis 

Data analytical techniques are used to assess the questions’ validity, reability, 

uniqueness and level of difficulty. The validity analysis in this study used Microsoft excel, while 

the reliability analysis used R studio software and the differentiation of questions and the 

difficulty level of questions using Anbuso 8.0 software. 

Validity Analysis 

All types of questions, namely multiple choice, essay and student questionnaire were 

tested for validity using Microsoft excel. Decision criteria according to Sutama (2014) as 

follows. 

Table 1. Criteria for Validity Coefficient 

Validity Criteria Description 

0,79 < 𝑉𝐶 ≤ 1,00 Very High 

0,59 < 𝑉𝐶 ≤ 0,79 High 

0,39 < 𝑉𝐶 ≤ 0,59 Medium 

0,19 < 𝑉𝐶 ≤ 0,39 Low 

0,00 < 𝑉𝐶 ≤ 0,19 Very Low 
 
Reliability Analysis 

The word "reliability" refers to the degree of dependability of measurement results. A 

measurement result can be regarded reliable if it is conducted on the same group of subjects, 

gave results that are essentially the same, and the features of the issue that were measured 

have not changed Matondang (2009). 

Table 2. Reliability for Validity Coefficient 

Reliability Coefficient Description  
𝑟 ≤ 0,20 Very Low 

0,20 < 𝑟 ≤  0,40 Low 

0,40 < 𝑟 ≤  0,60 Medium 

0,60 < 𝑟 ≤  0,80 High 

0,80 < 𝑟 ≤ 1,00 Very High 

 
Distinguishing Power   

Differentiating power is the capacity to distinguish between students with high and 

low ability. The function of the distinguishing power is to find out individual differences in 

detail (Iskandar & Rizal, 2018). If an item’s index of distinguishing power is low, it will not be 

able to differentiate between students with high and low ability levels. When using Content-

Referenced Measures in test analysis, the item discriminating power index is not considered 

to be very significant as long as it is not negative (Ebell & Friesbie, 1991). 

Table 3. Criteria for Distinguishing Power 

Criteria Description 
0,40 –1,00 Good 

0,30 – 0,39 Medium  

0,20 – 0,29 Good Enough 

Negatif – 0,19 Poor 
     Source:Iskandar & Rizal (2018) 
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Level of Difficulty 

The level of difficulty of the question is a numerical description of the difficulty level of 

a question (Fietri et al., 2021). Correcting students’ answers sheets is one way to determine 

the items in multiple choice questions. Whereas the incorrect response receives a value of 0, 

the right response receives a value of 1. The difficulty index number is calculated using formula 

(1): 

                    𝑃𝑖 =
Σ𝑋𝑖

𝑁
                    (1) 

Description: 
 𝑃𝑖 : the level of difficulty of the question item  
Σ𝑋𝑖  : number of students answering correctly 
𝑁 :  number of all students 
The table 4 displays the requirements for the degree of difficulty. 

Table 4. Criteria for Level of Difficulty  
Hardness Criteria  Category 

𝑝 < 0,30 Difficult 

0,30 ≤ 𝑝 ≤ 0,70 Moderate 
𝑝 > 0,70 Easy 

           Source: Iskandar & Rizal (2018)  

Good questions are those that are neither too easy nor too difficult. If the question is 

too difficult, students will be lazy to do it and not motivated to do it again because it is 

impossible to achieve (Ambarwati & Ismiyati, 2022).  

RESULT AND DISCUSSION  

Research Result 

Results and discussion in this study by collecting question data, questionnaires and 

student answers. Each data is reviewed and processed using the help of excel, R Studio and 

Anbuso, so that the results obtained will be detailed below. 

Validity Analysis  

Validity Test of Multiple Choice Questions 

Table 5. Test Results Decision Criteria 

Aiken Index 0,646 
 

Description High Validity   

Table 5 shows that in order to earn a high validity category, the Aiken index of the 
validity test of multiple choice questions received a value of 0.646.  
 

Validity Test of Essay Questions  

Table 6. Result of the Essay Question Validity Test 

Aiken Indek 0,917 

Description Very High Validity 

According to table 6, the essay question can be classified as having very high validity 
because the Aiken index achieved is 0.917. 
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Validity Test of Student Self Efficacy Questionnaire  

Table 7. Questionnaire Validity Test Results 

Aiken Indek 0,656  

Description  High Validity  

 

Table 7 indicates that the students’ self efficacy questionnaire yielded an Aiken index 

of 0.656, indicating that the questionnaire’s validity falls into the high range. 

Reliability Analysis  

Table 8 displays the reliability test result for the multiple choice questions with the help of  

Excel. 

Table 8. Multiple Choice Problem Reliability Test Results 

Number of Variants 3,615079 

Total Variant 1,541667 

Decision  0,625686 

 
Table 8 shows that the decision criterion is 0.62, indicating that it is classified as fairly reliable.  
R studio software was used to acquire the findings of the essay question reliability test and 
the srudents’ self efficacy questionnaire, which are described in full below.   
 

Table 9. Results of Essay Problem Reliability Test 

Test raw_alpha 

Cronbach  alpha 0,65 

 
Table 9 shows that the reliability test for the essay question yielded a result of 0.65, indicating 
that the value falls into the high reliability group.   

 

Table 10. Reliability Test Results of Self Efficacy Questionnaire 

Test  raw_alpha 

Cronbach  alpha 0,7 

 

Table 10 shows that the reliability test of the students' self efficacy questionnaire obtained a 

result of 0.7, which means that the value is in the high reliability category. 

 

Mathematical Literacy Test Analysis  
Distinguishing Power  

The following differentiated power findings are obtained from the data analysis of the 

math daily test scores for the eighth grade on the content of the system of linear equations of 

two variables.  
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Table 11. Results of Differentiability Analysis of Multiple Choice Questions 

No Item Distinguishing Power 

Coefficient Description 

(1) (2) (3) 

1 0,596 Good 
2 0,313 Good 

3 0,396 Good 
4 0,460 Good 
5 0,286 Good Enough 
6 0,117 Not Good 
7 0,000 Not Good 
8 0,218 Good Enough 
9 0,313 Good 

10 0,069 Not Good 
11 0,374 Good 
12 0,220 Good Enough 

Table 11 shows that accepted questions are good, with a total of 6 items (50%), quite good 

questions totaling 3 items (25%), and bad questions totaling 3 items (25%). The findings of the  

analysis of the  class VIII daily test questions’ distinguishing power for the 2024/2025 academic 

year are shown in Figure 1. 

 
Figure 1. Distinguishing Power of Multiple Choice Questions 

 

Table 12. Results of Differentiability Analysis of Essay Questions 

Item 
No. 

Distinguishing Power  

Coefficient  Description 

(1) (2) (3) 

1 0,459 Good  

2 0,411 Good 

3 0,507 Good 

 

Based on table 12 shows that the three questions are accepted as good (100%). The diagram 

of the results of the analysis of the differentiability of the essay questions of the 8th grade 

daily test on the material of the System of Linear Equations of Two Variables (SPLDV) in the 

2024/2025 school year can be seen in Figure 2.  
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Figure 2. Differentiability of Essay Questions 

 

Diffuculty Level 

Table 13. Results of Analysis of the Level of Difficulty of Multiple Choice Questions 

Item No. Level of Difficulty 

Coefficient Description 

(1) (4) (5) 

1 0,938 Easy 

2 0,813 Easy 

3 0,875 Easy 

4 0,781 Easy 

5 0,938 Easy 

6 0,844 Easy 

7 1,000 Easy 

8 0,469 Medium 

9 0,813 Easy 

10 0,844 Easy 

11 0,844 Easy 

12 0,781 Easy 

 

Table 13 indicates that 11 items (92%) fall into the easy group, while 1 item (8%), falls into the 

medium category. Figure 3 shows the findings of the analysis of the multiple choice question 

difficulty level on the class VIII daily test of the System of Liniear Equations of Two Variables 

(SPLDV) material for the 2024/2025 academic year.  

 
Figure 3. Level of Difficulty of Multiple Choice Questions 
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Table 14. Results of Analysis of the Level of Difficulty of Essay Questions 

Item No  Level of Difficulty 

Coefficient  Description 

(1) (4) (5) 

1 0,547 Medium 
2 0,443 Medium 

3 0,479 Medium 

Table 14 shows that each item’s essay questions fall into the medium group in terms of 

difficulty.  Figure 4 displays the findings of the analysis of the essay questions’ degree of 

difficulty on the class VIII daily assessments covering the System of Linear Equations of Two 

Variables (SPLDV) for the 2024/2025 academic year.  

 
Figure 3. Level of Difficulty of Essay Questions 

 

Discussion 

 According to the aforementioned data analysis, the author’s question items were 

still in a low state. This is consistent with the findings of  Lestari et al. (2023), the analysis of 

the discriminating power has a index that states that it is lacking, so that the three questions 

are not suitable for use and must be revised so that thet can be used.  

 Research conducted by Balau et al. (2021), Test validity indicates that most questions 

do not meet the expected validity standards. The discriminatory power shows that there are 

22 questions in the poor category, meaning they cannot distinguish between students' 

abilities. There are still a lot of question in the easy and medium difficulty categories  and none 

of them are challenging. The test questions created by teachers at Matabulu State Junior High 

School are still not in good shape and need to be revised. 

The student self efficacy questionnaire receives a score of 0.65 with a high validity 

category, essay questions receive a score of 0.91 with a very high validity category, and 

multiple choice questions receive a score of 0.64 with a high validity category. Multiple choice 

questions receive a medium category reliability score 0f 0.62, essay questions receive a 

medium category reliability score of 0.65, and the questionnaire’s reliability receives a high 

category score of 0.7. These positive findings stand in stark contrast to previous research that 

has highlighted pervasive quality issues. For instance Hamimi et al. (2020) reported that most 

prior exam questions were declared invalid due to very low item validity and low reliability, 

rendering them unusable.  
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The items at numbers 1, 2, 3, 4, 9 and 11 have strong distinguishing power, whereas 

the items at numbers 5, 8, and 12 have pretty good differentiating power. This means that the 

questions in the good and good enough category on the differentiating power of the questions 

have been able to distinguish the level of differentiating power of students whose knowledge 

is high and low. In question items number 6, 7, and 10 are categorized as not good so that 

these items should not be used again for testing or further tests. According to Iskandar & Rizal 

(2018) in their research found that in terms of differentiating power there are 4 items (5%) 

that have very good differentiating power which means that the item can distinguish between 

students who are good and less good, 20% who have differentiating power in the good 

category, 11 items (13.75%) have good enough differentiating power which means they have 

to go through the improvement stage so that they can be reused, and 49 items (61.25%) have 

poor differentiating power so they must be discarded. 

This Positive finding directly contrasts with research such a Halik et al. (2019), who 

found as substantial number of item (3 really dreadful and 12 bad) in their test to possess low 

differentiating power. Althought item 6, 7, and 10 were categorized as ‘not good’ and should 

be revised or excluded, the overall hight performance of the instrument indicates that the 

majority of the developed items are effective and functional.  

Because the multiple choice choices were so complicated, there was only question in 

the medium category and eleven in the easy category. As for the essay items, it was found 

that 3 essay questions were in the medium category. Hanna & Retnawati (2022) revealed that 

good test questions should not have questions with the lowest or highest difficulty levels. A 

good question is one that is neither too simple noor too complex. Therefore, analyzing the 

quality of the items needs to be done to determine the feasibility of items to be used in tests 

or in research. 

CONCLUSIONS

Based on the theoretical investigation and data analysis findings, it can be said that the 

student self efficacy questionnaire has a high validity category, essay questions have a very high 

validity category, and multiple choice questions have a high validity category. The questionnaire’s 

high level dependability, essay questions’ medium level reliability, and multiple choice questins’ 

medium level reliability. Differentiation by multiple choice three things are classified as fairly 

good, three are classified as not good, and six are classified as good. One question’s answers fall 

into the medium  group for the multiple choice items’ level of difficulty, while the remaining 

eleven fall into the easy category. 

Some research recommendations based on the completed study review are as follows: 

1) When creating exam questions, it is important to ensure that they are legitimate, reliable, 

differentiated, and challenging before distributing them to students. 2) Future researchers can 

examine the validity of multiple-choice questions. Items with low discriminating power should 

be revised immediately by immproving the function of distractors and reformulating the test 

composition to increase the proportion of medium and difficult questions in order to achieve 

better discrimination. 3) Finally, further research is also recommended to empirically explore the 
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relationship between students self efficacy and their performance on various types of evaluation 

formats, to understand the interaction between psycological factors and academic outcomes.  
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