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Introduction 

Learning evaluation is an essential component of the educational process, as it functions to determine the extent to which 

students achieve the intended learning objectives. Evaluation is conducted to identify the development of students’ 

abilities after participating in the learning process (Sudijono, 2015). One form of learning evaluation that can be applied 

is the use of assessment instruments. 

Assessment instruments are measurement tools used by teachers to obtain data regarding the outcomes of the 

learning process (Kushwah et al., 2024). These instruments aim to determine the achievement of learning objectives so 

that teachers can conduct accurate and appropriate assessments (Chen & Bonner, 2020). Learning evaluation may be 

carried out through both test and non-test assessment instruments to measure students’ learning outcomes (Sudijono, 

2015). In this context, the assessment instrument employed in the evaluation process is a test-based instrument. 

A test instrument is an assessment tool used to measure students’ learning outcomes. Test instruments are generally 

designed in the form of questions or test items that students must answer or complete according to predetermined 

instructions (Molnár, 2021a; Myoung & Liou, 2025). However, before a test instrument can be used as an effective 

measurement tool, the quality of the test items must first be analyzed. 

Item analysis is a process used to determine the quality of test questions based on specific criteria, enabling 

educators to identify whether the items are appropriate for use (Molnár, 2021a, 2021b). Item analysis is conducted to 

identify good-quality items, items of insufficient quality, and items that need revision or elimination in order to ensure 

that the test instrument is truly effective and reliable (Arikunto, 2018). The purpose of item analysis is to evaluate the 

quality of each test item so that its appropriateness in measuring students’ abilities can be ensured. Therefore, the quality 

of a test instrument can be examined through item analysis covering validity, reliability, difficulty level, and 

discriminating power. Item analysis is essential to ensure that every test item accurately measures students’ abilities 

(Arikunto, 2018). 

One of the primary aspects analyzed in item analysis is validity. Validity refers to the degree to which an instrument 

accurately measures what it is intended to measure (Aryadoust et al., 2020). A valid instrument is capable of accurately 

representing students’ abilities, knowledge, or skills in accordance with the learning objectives. Validity demonstrates 

the precision of an instrument in assessing aspects that align with the intended measurement objectives, ensuring that 
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the test results genuinely reflect the abilities being measured (Arikunto, 2018). Thus, validity is a crucial aspect of item 

analysis because it determines the extent to which a test instrument effectively measures the intended competencies. 

Instruments with high validity produce accurate data that can serve as a reliable basis for assessing students’ learning 

achievement. 

In addition to validity, reliability is another essential requirement in item analysis. Reliability refers to the 

consistency or stability of measurement results obtained from an instrument (Vlachopoulos, 2025). A reliable instrument 

can be trusted because it consistently produces stable measurement results, making it suitable as an accurate evaluation 

tool (Arikunto, 2018). Reliability analysis is conducted to determine the consistency of measurement outcomes when 

an instrument is used under relatively similar conditions. Therefore, reliability is an important aspect of item analysis 

because it reflects the stability of measurement results. Instruments with high reliability generate more dependable data, 

allowing evaluation results to be used accurately in assessing students’ abilities. 

Another important aspect that must be considered is the difficulty level of test items. Item difficulty level is one of 

the key analyses in test evaluation used to determine the quality of a test instrument (Sudijono, 2015). The difficulty 

level refers to the degree of ease or difficulty of a test item based on the proportion of students who answer the item 

correctly (Halawa & Gulo, 2023; Lahagu et al., 2023). Difficulty level analysis is conducted to classify items into easy, 

moderate, or difficult categories, which can then be used as a basis for evaluating the quality of test items in 

proportionally measuring students’ abilities (Zebua, 2024). Therefore, the difficulty level of test items is a significant 

aspect in both the development and analysis of test instruments. 

Besides difficulty level, discriminating power is also an important indicator in item analysis. Discriminating power 

refers to the ability of a test item to distinguish between high-achieving students and low-achieving students. It is used 

to determine how effectively a test item can identify differences in students’ mastery of the material. A test item with 

good discriminating power can clearly differentiate students based on their levels of understanding, thereby enabling 

the quality of the test instrument to be evaluated more accurately and objectively (Arikunto, 2018). Consequently, 

discriminating power is an important aspect in determining item quality because it relates to the ability of test items to 

accurately distinguish students’ varying abilities (Gulo, 2023; Harefa, 2023). 

The analysis of test instruments is conducted in learning evaluation, particularly in ecosystem material, to ensure 

that the test items used possess good quality in terms of validity, reliability, difficulty level, and discriminating power. 

This ensures that evaluation results accurately and objectively reflect students’ abilities. Test instrument analysis is 

necessary in ecosystem material because, in practice, various problems are still frequently found in the quality of test 

items and inaccuracy in measuring learning outcomes (Telaumbanua et al., 2023; Waruwu & Gulo, 2023; Zega & Gulo, 

2023). 

In ecosystem test instruments, one common issue is the mismatch between test items and learning indicators, 

causing the questions to fail in accurately measuring the expected competencies. This problem may arise from 

inadequate validity and inconsistent test results due to low reliability, making the assessment outcomes less accurate 

and less trustworthy (Arikunto, 2018). In addition, many test items are either too easy or too difficult, preventing them 

from providing optimal information about students’ abilities (Zebua, 2026). This highlights the importance of difficulty 

level analysis to ensure that test items fall within proportional categories (Sudijono, 2015). Another issue is the low 

discriminating power of test items, namely the inability of items to differentiate between high-ability and low-ability 

students, resulting in evaluation outcomes that do not accurately reflect students’ actual competencies. Therefore, test 

instrument analysis is essential to ensure that ecosystem-related test items possess high quality in terms of validity, 

reliability, difficulty level, and discriminating power, so that evaluation results truly represent students’ abilities 

objectively and accurately. 

 

Methods 

This study employed a quantitative descriptive research design aimed at analyzing the quality of test items based on 

four major aspects: validity, reliability, difficulty level, and discriminating power. The research was conducted at SMKN 

1 Onohazumba. The study utilized both primary and secondary data sources. Primary data consisted of students’ learning 

achievement scores obtained directly from ecosystem learning tests administered to the participants. Meanwhile, 

secondary data were collected from relevant scientific articles, academic journals, and previous research findings related 

to educational evaluation and item analysis to support the study. 

The population of this study included all tenth-grade students majoring in agriculture at SMKN 1 Onohazumba, 

while the research sample consisted of tenth-grade students selected from the same population. The instrument used in 

this study was a multiple-choice test on ecosystem material that had been developed according to predetermined learning 

indicators to ensure alignment with the instructional objectives. Data collection techniques involved administering 
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𝑡 

𝑆 

students’ learning achievement tests on ecosystem material and conducting documentation activities, including 

collecting test questions, students’ answer sheets, and other supporting documents relevant to the research process. 

The quality of the test instrument was analyzed through several procedures, including validity testing, reliability 

testing, difficulty level analysis, and discriminating power analysis. The first stage of instrument analysis was item 

validity testing. A test instrument is considered valid if it accurately measures the competencies or constructs intended 

to be assessed. The validity test was conducted using students’ test results. According to Suharsimi Arikunto (2012), 

item validity can be measured using the Product Moment Correlation formula. Reliability analysis was then conducted 

to determine the consistency and stability of the instrument in measuring students’ abilities. Furthermore, difficulty level 

analysis was carried out to classify test items into easy, moderate, or difficult categories based on the proportion of 

correct answers provided by students. Discriminating power analysis was also performed to determine the ability of 

each test item to distinguish between high-achieving and low-achieving students. Through these analyses, the study 

aimed to ensure that the test instrument used in ecosystem learning evaluation possessed good quality and was capable 

of measuring students’ learning outcomes accurately and objectively. 

𝑁 ∑ 𝑋𝑌 − (∑ 𝑋) (∑ 𝑌) 
𝑟𝑥𝑦 =   

√{𝑁 ∑ 𝑥2 − (∑ 𝑋)2}{𝑁 ∑ 𝑌2 − (∑ 𝑌)2} 

Description: 

𝑟𝑥𝑦 = Correlation coefficient between variable X and variable Y, representing the two correlated variables 

𝑁 = Number of subjects 

∑𝑋 = Total score of each test item 

∑𝑌 = Total score obtained 

∑𝑋𝑌 = Total multiplication of item scores and total scores 

∑𝑋2  = Sum of squared item scores 

∑𝑌2  = Sum of squared total scores 

According to Arikunto (2012), the validity testing criteria are determined by comparing the calculated Product 

Moment correlation value with the value in the Product Moment table at a significance level of 5%. If 𝑟𝑥𝑦 > 𝑟table, the 

test item is considered valid; however, if 𝑟𝑥𝑦 < 𝑟table, the test item is considered invalid. After conducting the validity 

test, the next step is reliability testing. Reliability refers to the consistency or stability of a measuring instrument in 

assessing what it is intended to measure. Reliability analysis is conducted to determine the extent to which the 

measurement results can be trusted. According to Sukiman (2012), the formula used to calculate reliability is the KR- 

20 formula as follows. 

 

 

 
Where: 

𝑟11 = Test reliability coefficient 

𝑛 = Number of test items 

1 = Constant value 

𝑆2 = Total variance 

 

r11 = ( 

 
𝑛 

 
 

𝑛−1 

𝑆2−∑𝑝𝑖𝑞𝑖 

) ( 𝑡 2 ) 
𝑡 

𝑝𝑖 = Proportion of students who answered the corresponding test item correctly 

𝑞𝑖 = Proportion of students who answered the corresponding test item incorrectly 

∑𝑝𝑖𝑞𝑖 = Total result of the multiplication between 𝑝𝑖and 𝑞𝑖 

 
The calculated reliability coefficient is then compared with the 𝑟-table value using the following decision criteria: 

if 𝑟11 > 𝑟-table, the instrument is considered reliable; however, if 𝑟11 < 𝑟-table, the instrument is considered unreliable. 

The calculation results are subsequently interpreted based on the criteria presented in Table 1. 

Table 1. Reliability Categories 
 

 Reliability Category Interpretation  

0.81 < 𝑟 ≤ 1.00 Very High 

0.61 < 𝑟 ≤ 0.80 High 

0.41 < 𝑟 ≤ 0.60 Moderate 

0.21 < 𝑟 ≤ 0.40 Low 

 0.00 < 𝑟 ≤ 0.20 Very Low  
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(Source: Suharsimi Arikunto, 2013) 

 

Analyzing the difficulty level of test items means examining which questions are categorized as easy, moderate, or 

difficult. According to Suharsimi Arikunto (2012), a good test item is neither too easy nor too difficult. The criteria for 

item difficulty level can be seen in Table 2. To calculate the difficulty index, the proportion correct (𝑃)formula can be 

used as follows. 

P =  𝐵 
𝐽𝑆 

 
Description: 

(P) = Difficulty index 

(B) = Number of students who answered correctly 

(JS) = Total number of students taking the test 

Table 2. Criteria for Item Difficulty Level  

 Difficulty Index Criteria  

(0.00 - 0.30) Difficult 
(0.31 - 0.70) Moderate 

 (0.71 - 1.00) Easy  

(Source: Suharsimi Arikunto, 2013) 

 

After determining the item difficulty level, the next step is to determine the discriminating power of the test items. 

The test items used in this study were in the form of multiple-choice questions. Following the calculation process, the 

discriminating power criteria of each item can be identified based on the established classification standards. The criteria 

for the discriminating power index of the developed test items are presented in Table 3. Furthermore, to determine the 

discriminating power of the multiple-choice items, the following formula can be used. 

D = 𝐵𝐴 − 𝐵𝐵 = 𝑃 − 𝑃 
𝐽𝐴 𝐽𝐵 𝐴 𝐵 

 

Description: 

(D)   = Discriminating power of the test item 

(B_A) = Number of students in the upper group who answered correctly 

(B_B) = Number of students in the lower group who answered correctly 

(J_A) = Total number of students in the upper group 

(J_B)  = Total number of students in the lower group 

Table 3. Discriminating Power Criteria  

 Category Criteria  

(0.00 - 0.20) Poor 
(0.21 - 0.40) Fair 
(0.41 - 0.70) Good 

 (0.71 - 1.00) Excellent  

 

Result and Discussion 

Test Instrument Validity Results 

The validity test was conducted on 30 test items. The validity of the test instrument was tested on 30 tenth-grade 

agricultural students at SMKN 1 Onohazumba. Based on the data analysis obtained from the instrument validity test, 

the results are summarized in Table 4. 

Table 4. Validity Test Results 
 

Component Results 
Number of trial participants 30 students 
Number of test items 30 items 
(r)-table value 0.367 

Highest (r_{xy}) value 0.506 

 Lowest (r_{xy}) value 0.368  
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Number of valid items 30 items 

 Number of invalid items 0 items  

 

Based on the validity analysis results, all test items were declared valid. The validity results were obtained by 

comparing the (r_{xy}) values with the (r)-table value at a 5% significance level, which was 0.367. All test items had 

(r_{xy}) values greater than the (r)-table value, indicating that they met the validity criteria and were appropriate for 

use as evaluation instruments in the learning process. The analysis showed that the highest validity value was 0.506, 

while the lowest value was 0.368. Nevertheless, all validity values remained above the (r)-table value, meaning that no 

invalid items were found. This indicates that each test item had a good ability to measure the predetermined learning 

indicators. Overall, the test instrument demonstrated a high level of accuracy in measuring students’ abilities. A valid 

instrument is one that accurately measures what it is intended to measure (Suharsimi Arikunto, 2018). Therefore, all test 

items used in this study were aligned with the learning indicators and were suitable for use in learning evaluation. 

 

Reliability Test 

After the validity test was completed, the next stage involved reliability testing to determine the consistency of the 

instrument. Based on the reliability analysis, the results are summarized in Table 5. 

Table 5. Summary of Reliability Test Results 

Component Results 
 

Testing method KR-20 
Reliability value 0.844 

 Reliability category Very High  

 

Based on calculations using the KR-20 formula, the reliability coefficient obtained was 0.844. This value falls 

within the “very high” category because it is within the range of 0.81–1.00. A very high reliability value indicates that 

the instrument has a strong level of consistency in measuring students’ abilities. In other words, if the instrument is 

administered again under similar conditions, the measurement results are likely to remain relatively consistent. This 

finding suggests that the test instrument is reliable and appropriate for use as a learning evaluation tool. According to 

Suharsimi Arikunto (2018), reliability reflects the consistency of an instrument in producing stable measurement results. 

Instruments with high reliability indicate that the test results are dependable because they are stable and not influenced 

by random factors (Sudijono, 2015). 

 

Item Difficulty Level Test 

The difficulty level test was conducted to determine the level of difficulty of each test item. The results of the item 

difficulty analysis are presented in Table 6. 

 
Table 6. Item Difficulty Level Results 

Category Number of Items 
Difficult 0 

Moderate 30 

Easy 0 

 

Based on the analysis of the 30 test items, all items were categorized as moderate in difficulty. The difficulty index 

values ranged from 0.32 to 0.68. The results indicate that the test items were neither too easy nor too difficult for the 

students. Items classified as moderate are considered more effective in measuring students’ abilities because they 

provide a better distribution of learning outcomes. A proportional level of difficulty also indicates that the instrument 

was developed in accordance with the students’ level of ability. 

 

Discriminating Power Test 

The discriminating power test was conducted to determine the ability of each test item to distinguish between high- 

achieving students and low-achieving students. Based on the discriminating power analysis, the results are summarized 

in Table 7. 

 
Table 7. Discriminating Power Analysis Results 

 No BA BB D Category  

 1 6 3 0.75 Excellent  
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 2 5 1 0.50 Good 
3 6 2 0.50 Good  

4 5 1 0.75 Excellent  

5 6 2 0.50 Good  

6 7 1 0.75 Excellent  

7 5 2 0.50 Good  

8 7 2 0.63 Good  

9 6 2 0.50 Good  

10 5 1 0.50 Good  

11 6 1 0.75 Excellent  

12 4 1 0.50 Good  

13 4 0 0.50 Good  

14 6 1 0.75 Excellent  

15 7 3 0.50 Good  

16 5 3 0.50 Good  

17 5 0 0.75 Excellent  

18 5 2 0.50 Good  

19 6 1 0.75 Excellent  

20 5 1 0.75 Excellent  

21 7 3 0.50 Good  

22 7 3 0.50 Good  

23 6 3 0.50 Good  

24 5 1 0.75 Excellent  

25 8 5 0.50 Good  

26 6 3 0.50 Good  

27 7 3 0.50 Good  

28 6 2 0.50 Good  

29 5 2 0.50 Good  

 30 7 3 0.75 Excellent  

 

Based on the discriminating power analysis of the 30 test items, most items were categorized as “good.” The 

analysis showed that 20 items fell into the “good” category, while 10 items were classified as “excellent.” These findings 

indicate that the majority of the test items were capable of accurately distinguishing between students with high and low 

levels of ability. Test items with good discriminating power are able to clearly demonstrate differences in students’ 

mastery of the subject matter (Suharsimi Arikunto, 2013). 

The study conducted by Nugraha and Sari (2024), entitled Analysis of Validity, Reliability, and Item Characteristics 

of Senior High School Biology Examination Questions, found that the test instrument demonstrated high reliability 

(>0.80), and most of the test items were categorized as valid. However, several items required revision because they 

were unable to effectively distinguish between high-achieving and low-achieving students (Zebua, 2026). The study 

emphasized that the quality of the instrument greatly influences the accuracy of learning evaluation results. 

Another study conducted by Hutabarat (2025), entitled Evaluation of the Quality of Science Test Instruments on 

Ecosystem Material Based on Higher-Order Thinking Skills (HOTS), showed that the development of HOTS-based 

questions tended to improve the discriminating power of test items. The findings revealed that test items with moderate 

to high difficulty levels were more effective in measuring students’ higher-order thinking skills (Zebua & Ziraluo, 2026; 

Ziraluo, 2026). In addition, the analyzed instrument demonstrated a very high level of reliability, indicating that it was 

appropriate for use in learning evaluation. 

 

Conclusion 

Based on the results of the study, the assessment instrument demonstrated good quality in terms of validity, reliability, 

difficulty level, and discriminating power. The validity analysis showed that all 30 test items were declared valid, with 

(r_{xy}) values ranging from 0.368 to 0.506, exceeding the (r)-table value of 0.367. The reliability analysis using the 

KR-20 formula produced a coefficient of 0.844, which falls into the very high category, indicating that the instrument 

was consistent and reliable. Furthermore, the difficulty level analysis revealed that all 30 test items were categorized as 

moderate, with difficulty indices ranging from 0.32 to 0.68, demonstrating that the questions were neither too easy nor 

too difficult for students. In addition, the discriminating power analysis indicated that 20 items were categorized as good 

and 10 items as excellent, with discriminating power values ranging from 0.50 to 0.75. Overall, these findings indicate 

that the assessment instrument is appropriate and effective for measuring students’ learning outcomes objectively and 

accurately. 
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