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Abstract: This research aims to analyze the quality of scientific literacy questions 
on biodiversity material using the ANATES application. ANATES (Test Analysis) 
is a computer application specifically developed to measure and evaluate the 
quality of exam questions. The research was conducted by collecting data from a 
collection of scientific literacy questions on biodiversity material and then 
analyzing it using ANATES. This type of research is descriptive quantitative. This 
research was carried out at Padang State University. The research subjects are 
Biology students in 2023 who are taking basic science courses. The population is 
all biology students in 2023 who are taking basic science courses. In this case, the 
sample used was only one class, namely biology education class C, totaling 35 
people. The instrument used was scientific literacy questions on biodiversity 
material, totaling 25 questions. Next, the items are analyzed using ANATES to 
evaluate validity, reliability, level of difficulty, discriminating power, and 
distractor quality. The results of the analysis provide an in-depth picture of the 
quality of the scientific literacy questions on biodiversity material. It is hoped that 
the findings of this research can contribute to the development of better 
evaluation instruments for measuring students' understanding of biodiversity 
material. The implications of this research can be used by teachers, curriculum 
developers, and educational researchers to improve the quality of science learning 
at the secondary education level. 
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Introduction  
 

Advances in science and technology have positive 
and negative impacts on human life. Positive effects 
arise due to various conveniences that can improve the 
quality of human life. Issues regarding ethics, morals, 
and global affairs are negative impacts resulting from 
the development of science and technology (Sari et al., 
2017). Students need to be equipped with the ability to 
care and be responsive to issues that are developing in 
society. The abilities in question are thinking critically 
and creatively to plan problem-solving, as well as 
having in-depth knowledge and understanding to apply 
in problem-solving (Eny & Wiyarsi, 2019). This can be 
achieved if students have scientific literacy. 

Scientific literacy refers to the multiplicity of 
literacies related to the use of digital technology in the 
field of science that supports the learning process 
(Widiatmo et al., 2019). Scientific literacy skills play a 
role in preparing a generation that can solve challenges 
and problems in society scientifically and responsibly 
(Dirman & Mufit, 2022). Science education has a 
strategic role in developing students' understanding of 
the environment and making them citizens who are 
more aware of sustainability issues. One key aspect of 
the education system is assessment (Putri et al., 2022), 
which can provide an overview of students' 
understanding and skills in a subject. 

The development of appropriate evaluation 
instruments such as scientific literacy questions is very 
important to measure students' understanding and skills 

https://doi.org/10.29303/jppipa.v9iSpecialIssue.6304
mailto:syam_unp@fmipa.unp.ac.id
https://doi.org/10.29303/jppipa.v9iSpecialIssue.6304


Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2023, Volume 9 Special Issue, 1062-1069 
 

1063 

in understanding biological concepts (Huryah et al., 
2017). In the context of scientific literacy, especially in 
biodiversity material, it is important to ensure that the 
questions used in the assessment are of good quality. 
The quality of the question items greatly influences the 
validity and reliability of the evaluation instrument 
(Abdul, 2015). 

Previous research has shown that the quality of 
scientific literacy questions has a direct impact on 
student learning outcomes (Adawiyah & Wisudawati, 
2017). Therefore, there is a need to make efforts to 
identify, analyze, and improve the quality of scientific 
literacy questions, especially in the context of 
biodiversity material. Previous research (Hervi et al., 
2023) also shows that the use of technology can make a 
significant contribution to the analysis process and 
improve the quality of question items. 

To improve the quality of the test items, the 
ANATES application emerged as a tool that could make 
a significant contribution. ANATES offers the ability to 
efficiently analyze the validity, reliability, level of 
difficulty, discriminating power, and distractor quality 
of questions (Alpusari, 2014). ANATES can provide in-
depth information about the characteristics of test items, 
thereby enabling educators and researchers to make 
breakthrough improvements in the development of 
evaluation instruments (Fietri et al., 2021). Therefore, 
this article aims to look at the quality of scientific literacy 
questions using ANATES, especially on biodiversity 
material. Thus, this research is not only a step forward 
in updating evaluation methods but also opens up the 
potential for continued improvement in science 
education in the future. 

 
Method  

 
This type of research is quantitative descriptive. 

Quantitative research is defined as research in which the 
data is presented in the form of numbers and then the 
analysis process is carried out using appropriate 
statistical methods and meets scientific principles such 
as objective, concrete rational, measurable, and also 
systematic. In descriptive research, the data is presented 
in the form of sentences that describe the research object 
completely and in detail according to the facts in the 
field without any general conclusions (Zellatifanny & 
Mudjiyanto, 2018). 

This research was carried out at Padang State 
University. The research subjects are Biology students in 
2023 who are taking basic science courses. The 
population is all biology students in 2023 who are taking 
fundamentals of science courses. Sampling was carried 
out using a simple random sampling technique, that is, 
every individual in a population has the same rights and 
opportunities to be selected as a research sample. In this 

case, the sample used was only one class, namely 
biology education class C, totaling 35 people. 

The instrument used was scientific literacy 
questions regarding biodiversity material, totaling 25 
questions. The questions consist of objective questions, 
essay questions, and true-false questions. The 
parameters measured in this research consist of an 
analysis of the validity of the question items, an analysis 
of the reliability of the question items, an analysis of the 
level of difficulty of the question items, an analysis of the 
distinguishing power of each question item and analysis 
of the distracting power of each question item. This 
research analyzes scientific literacy questions regarding 
biodiversity material. The data analysis technique is 
descriptive statistics using the Anates program version 
4.0 for Windows. 

The procedure for using the Anates 4.0 for 
Windows program is to open the Anates program 
version 4.0 for Windows. Then click "Create New File" 
so that a dialog box appears. Next, fill in the dialog box 
according to the criteria for the question to be analyzed. 
Then, fill in the data to be analyzed such as the number 
of subjects, number of questions, and number of answer 
choices. After that, input the answers from each 
individual according to the question number. Click 
"save" so that the file is not lost and process the data by 
clicking "process all automatically". Several data 
analyses were carried out on scientific literacy questions 
with the help of the Anates version 4.0 for Windows 
program, that is: 
 
Test Validity 

Validation of the questions is carried out by 
empirical validation. The purpose of validation is to find 
out the validity value of the instrument in measuring 
learning outcomes (Ardi et al., 2023). Empirical 
validation analysis using Microsoft Excel software. A 
question item is said to be valid if the correlation 
between the question item score and the total score is 
significant or very significant in data processing 
(Hidayati et al., 2023). 
 
Test Reliability 

The reliability of the instrument can be determined 
from the analysis of the questions with Anates version 
4.0. The interpretation of reliability values used by 
researchers is as follows (Sundayana, 2016).  
 
Table 1. Reliability Value Criteria 
Reliability Value Criteria  
0.00 ≤ r < 0.20  Very Low 
0.20 ≤ r < 0.40  Low 
0.40 ≤ r < 0.60 Medium/Fair 
0.60 ≤ r < 0.80 High 
0.80 ≤ r ≤ 1.00 Very High 
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Differentiating Power 
Discriminative power analysis is used to examine 

test questions from the aspect of the test's ability to 
differentiate students who are in the low and high 
categories (Rokhim et al., 2023). The higher the value of 
the discriminating power of the questions, the better it 
will be in differentiating the abilities or achievements of 
students. A high discriminating power value indicates 
that the quality of the items is better in differentiating 
between students who achieve high achievement and 
students who achieve low achievement (Jusniar et al., 
2020). The differentiating power of the questions was 
obtained from the results of Anates version 4.0. The 
classification of differentiating power interpretations 
used by researchers is as follows. 

  
Table 2. Differentiating Power Criteria 
Differential Power Index Classification 
0.00 - 0.20 Poor 
0.21 – 0.40 Satistifactory 
0.41 – 0.70 Good 
0.71 – 1.00 Excellent 
 (Sudijono, 2018) 
 
Difficulty Index 

The difficulty level of the instrument was obtained 
from item analysis using Anates version 4.0. The 
following are the criteria for interpreting the question 
difficulty index used. 

 
Table 3. Criteria for Interpreting Difficulty Levels 
Difficulty Index Classification 
0.00 – 0.30 Hard 
0.31 – 0.70 Currently 
0.71 – 1.00 Easy 

                                                        (Sudijono, 2018) 
Distractor Qualities 

Question distractors are said to be able to carry out 
their function well if they have such an allure that 
individuals who do not understand the concept feel 
confused and are ultimately tricked into choosing the 
distractor answer as the correct choice (Rahayu & 
Djazari, 2016). The following is a table of distractor index 
values and the distribution of the results of the analysis 
of the quality of distractors on the scientific literacy 
questions used. 

 
Table 4. Interpretation Criteria for Distractor Quality 
Distraction Index Quality 
0 Excellent 
1 Good 
2 Not Good 
3 Bad 
4 So Bad 
                                         (Arbiatin & Mulabbiyah, 2020) 

 
 

Result and Discussion 
 

One of the activities to assess the quality of the test 
is question analysis which considers the general quality 
of the test and the quality of each question item. This 
study was completed after the tests were collected and 
carried out on all samples, and the results served to 
ensure the validity, reliability, discriminating power, 
difficulty index, and distractor quality of the instrument 
developed (Fietri, Zulyusri, dan Violita. 2021). Each 
question item will be examined in this research to ensure 
that the question items are of high quality before being 
used in research. Therefore, this test analysis activity is 
very necessary. Question analysis is very important to 
improve the standard of answers given (Amelia, Paridjo, 
dan Sina. 2021). Validity, reliability, discriminating 
ability, level of difficulty, and distractor quality of items 
were all examined in this study. 

 

Validity Test 
The validity of an instrument can be determined by 

looking at its validity level. A measurement or 
observation is included in the notion of validity, which 
also refers to the concept of reliability of the instrument 
in data collection (Rahmi et al., 2021). The tool must be 
able to measure what it is designed to detect (Alifah & 
Istiyono, 2023). Therefore, validity emphasizes 
measurement or observation methods. Validity is the 
level of conformity between information about the 
research object and the quality tested by the researcher. 
Results are said to be valid if the facts are comparable to 
the facts reported by the researcher and are facts about 
the research subject (Anazalia dkk. 2021). 

Testing the validity of items on scientific literacy 
questions uses an r-calculation search using Microsoft 
Excel software. At a significance level of 5%, the results 
of this calculation are then compared with the r-table. 
With a sample size of 35 research subjects, at a 
significance level of 5% and n=35, an r-table value of 
0.3338 was obtained. The question item is said to be valid 
if r-count > r-table, and conversely the question item is 
said to be invalid if r-count < r table. The results of the 
question validity analysis for objective questions and 
essay questions are presented in the table below. 
 

Table 5. Results of Validity Analysis of Scientific 
Literacy Objective Questions 
No. question R-count R-table Conclusion 
1 0.420 0.3338 Significant 
2 0.348 0.3338 Significant 
3 0.103 0.3338 - 
4 0.639 0.3338 Significant 
5 0.379 0.3338 Significant 
6 0.595 0.3338 Significant 
7 0.477 0.3338 Significant 
8 0.319 0.3338 - 
9 0.520 0.3338 Significant 
10 0.603 0.3338 Significant 
11 0.041 0.3338 - 
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Table 6. Results of Validity Analysis of Science Literacy 
Essay Questions 
No. question R-count R-table Conclusion 
1 0.499 0.3338 Significant 
2 0.512 0.3338 Significant 
3 0.566 0.3338 Significant 
4 0.626 0.3338 Significant 
5 0.199 0.3338 - 
6 0.336 0.3338 Significant 
7 0.369 0.3338 Significant 
8 0.437 0.3338 Significant 
9 0.594 0.3338 Significant 
10 0.367 0.3338 Significant 
11 0.636 0.3338 Significant 
12 0.607 0.3338 Significant 
13 0.742 0.3338 Significant 
 

Following the results of the analysis of scientific 
literacy questions, on objective questions, 8 questions, or 
73% included valid criteria, and 3 questions or 27% 
included invalid criteria. Meanwhile, in the essay 
questions, 12 questions, or 92% included valid criteria 
and 1 item or 8% included invalid criteria. Invalid 
question items are discarded or revised so they can be 
used. According to (Kimberlin & Winterstein, 2008), 
validity refers to whether the information obtained from 
a test represents the actual understanding of the test 
taker. Based on the table above, most of the question 
items can be said to be valid. The validity of the test 
items is closely related to the discrimination index or 
differentiating power because if the test items can 
differentiate between high and low-achieving students, 
it means that the test items are trusted to measure 
conception (Jusniar et al., 2020). Based on the results of 
the analysis, it lead to the conclusion that the scientific 
literacy questions analyzed are valid and very good. 
Reliability Test 

Reliability testing aims to ensure that the 
instruments used are reliable and always consistent 
when repeated research is carried out (Hasan, 2014). The 
capacity of a measuring instrument to make precise 
measurements is related to reliability. Reliability refers 
to the accuracy and precision that an instrument 
produces when making measurements (Zein et al., 
2013). The right size will be produced by an accurate 
measuring tool. 

Based on calculations carried out with Anates 
version 4.0, the reliability test results for objective 
questions were 0.55 in the medium category and the 
reliability test results for essay questions were 0.72 in the 
high category. The results of these calculations show that 
the scientific literacy questions have a medium and high 
level of reliability with a range of 0.40 ≤ r < 0.60 
(medium) and 0.60 ≤ r < 0.80 (high). 

According to (Creswell, 2012), test instrument 
results have high internal consistency or regularity. This 
is supported by research from (Utari et al., 2018) 

regarding the development of a four-level 
misconception diagnostic test instrument with a 
reliability test result of 1.067 which is included in the 
very reliable category. The extent to which a test 
consistently measures something reliably is called test 
reliability (Loka Son, 2019). Reliability shows that the 
instrument is trustworthy enough to be used as a tool for 
collecting data (Syahril et al., 2019). 

 
Differentiating Power 

Calculations on objective questions using Anates 
version 4.0 show that five questions (45%) have excellent 
discriminating power, two questions (19%) have good 
discriminating power, one question (9%) has sufficient 
discriminating power, and three questions (27%) had 
poor discriminating power. The distribution of findings 
from various power analyses of scientific literacy 
objective questions is shown in Table 7 and Figure 1. 
 
Table 7. Distribution of Different Powers on Objective 
Questions 

Differentiating 
Power 

Question 
Item 

Numbers 

Total Percentage (%) 

0.00 – 0.20 (Bad) 2, 3, 11 3 27 
0.21 – 0.40 
(Enough) 

7 1 9 

0.41 – 0.71 (Good) 1, 8 2 19 
0.71 – 1.00 
(Exellent) 

4, 5, 6, 9, 10 5 45 

 

  
Figure 1. Percentage of Distinguishing Power on Science 

Literacy Objective Questions 
 

Calculations on essay questions using Anates 
version 4.0 shows that one question (10%) has very good 
differentiating power, two questions (14%) have good 
differentiating power, nine questions (66%) have 
sufficient differentiating power, and one question (10%) 
had poor discriminating power. The distribution of 
findings from various power analyses of scientific 
literacy questions is shown in Table 8 and Figure 2. 
 

27%

9%
19%

45%

0,00 – 0,20 (Jelek) 0,21 – 0,40 (Cukup)

0,41 – 0,71 (Baik) 0,71 – 1,00 (Baik Sekali)0.00 - 0.20 (Bad)

0.21 - 0.40 (Enough)

0.71 - 100 (Very Good)

0.41 - 0.70 (Good) 
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Table 8. Differentiating Power in Essay Questions 
Differentiating 
Power 

Question 
Item 

Numbers 

Total Percentage 
(%) 

0.00 – 0.20 (Bad) 5 1 10 
0.21 – 0.40 
(Enough) 

1, 2, 3, 4, 6, 7, 
8, 10, 11 

9 66 

0.41 – 0.71 (Good) 9, 12 2 14 
0.71 – 1.00 
(Excellent) 

13 1 10 

 

 
Figure 2. Percentage of Distinguishing Power on Science 

Literacy Essay Questions 
 

The results of the analysis of the discriminating 
power of scientific literacy questions show that the 
questions have good discriminating power with criteria 
(fair, good, and very good) for a total of 73% of the 
objective questions and 90% of the essay questions. 
Based on research conducted by (Ayubi et al., 2023), if a 
question has low discrimination, it means that the 
question is not effective in measuring students' abilities. 
On the other hand, if a question has a high differential 
power, then the question is more efficient in measuring 
students' abilities. This scientific literacy question is 
worthy of being used as an instrument that can be used 
to assess scientific literacy abilities in learning. 

Questions with poor discriminating power scores 
must be corrected completely by identifying the root 
cause of question failure. Meanwhile, questions with 
good, very good, and sufficient discriminatory power 
scores must be saved by adding them to the question 
bank. One way to prevent students who are very capable 
of answering questions from becoming confused is to 
revise questions whose wording is unclear. Questions 
must be able to differentiate between students who 
understand the subject and those who do not (Muluki et 
al., 2020). 

 
Difficulty Level 

The difficulty level of a question is a number that 
describes how challenging the question item is. If the test 
questions are quite difficult and not too simple or too 
difficult, then it is considered good (Arbiatin & 
Mulabbiyah, 2020). Students are not motivated to 

increase their efforts in answering questions that are too 
easy and simple (Iskandar & Rizal, 2017). On the other 
hand, questions that are too challenging will make 
students lose enthusiasm and make them less motivated 
to try again (Solichin, 2017). Analysis of the level of 
difficulty of the questions is carried out to make it easy 
to identify superior question standards (Jumrodah et al., 
2023). According to (Abdul, 2015), he emphasized that 
exam instruments need to classify questions into easy, 
medium, and difficult levels. 

The results of the analysis of the level of difficulty 
of scientific literacy questions are shown in the table and 
figure below. 

 
Table 9. Distribution of Difficulty Levels of Objective 
Questions 

Difficulty Index Question Item 
Numbers Total Percentage 

(%) 
0.00 – 0.30 
(Hard) 1, 3, 8 3 27 

0.31 – 0.70 
(Medium) 2, 4, 5, 6, 7, 10, 11 7 64 

0.71 – 1.00 
(Easy) 9 1 9 

 
Figure 3. Percentage of Objective Question Difficulty Level 

 
Table 10. Distribution of Difficulty Levels of Essay 
Questions 
Difficulty 
Index 

Question Item 
Numbers Total Percentage 

(%) 
0.00 – 0.30 
(Hard) - - - 

0.31 – 0.70 
(Medium) 

1, 2, 3, 4, 5, 6, 8. 9, 
10, 11, 12, 13 12 92 

0.71 – 1.00 
(Easy) 7 1 8 

 

 
Figure 4. Percentage of Essay Question Difficulty Level 

10%

66%

14%
10%

0,00 – 0,20 (Jelek) 0,21 – 0,40 (Cukup)
0,41 – 0,71 (Baik) 0,71 – 1,00 (Baik Sekali)
0.00 - 0.20 (Bad)
0.41 - 0.70 (Good) 0.71 - 100 (Very good)

0.21 - 0.40 (Enough)

27%

64%

9%

0,00 – 0,30 (Sukar)
0,31 – 0,70 (Sedang)
0,71 – 1,00 (Mudah)

0.00 - 0.30 (Difucult)
0.31 - 0.70 (Medium)
0.71 - 1.00 (Easy)

92%

8%

0,31 – 0,70 (Sedang) 0,71 – 1,00 (Mudah)0.31 - 0.70 (Medium)0.31 - 0.70 (Medium)
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Based on the results of the analysis, it can be 
concluded that the scientific literacy questions have a 
moderate level of difficulty. According to calculation 
analysis using Anatès version 4 for Windows, several 
items, or 64% were obtained in the objective questions 
and 92% in the essay questions, some of which had a 
medium difficulty level. 

 
Distractor Qualities 

The distractor function of questions can be 
understood as a pattern that explains how the sample 
chooses its response to the potential answers that have 
been provided in the answer choices for each test item. 
parameters for. The quality of distractors also functions 
to determine whether distractors or incorrect answers 
function effectively or not (Rokhim et al., 2023). The 
more individuals choose a distractor answer, the more 
effective it becomes; conversely, if the distractor answer 
is not selected, then the distractor does not work 
(Arbiatin dan Mulabbiyah. 2020). The following are the 
results of the analysis of the quality of distractors on 
science questions. 
 
Table 11. Analysis of the Quality of Distracters on 
Science Literacy Questions 
Distraction Index Question 

Item 
Numbers 

Total Percentage 

0 (Excellent) 1-11 11 100% 
1 (Good) - - 0% 
2 (Not Good) - - 0 
3 (Bad) - - 0 
4 (So Bad) - - 0 

 
Based on calculations carried out with Anates 

version 4.0, the scientific literacy objective questions had 
a very high distractor value of 100%. A good distractor 
is chosen by at least 5% of students; otherwise, the 
distractor is considered a bad distractor (Dibattista & 
Kurzawa, 2011). This parameter also determines 
students' low conceptual understanding due to choosing 
the wrong answer or reason (Habiddin & Page, 2019).  

Based on the results of Anates' analysis, it can be 
concluded that this scientific literacy question 
instrument meets the requirements for questions that 
can be used to measure the level of scientific literacy in 
learning. Research (Ningsih & Kamaludin, 2023) states 
that valid question instruments can be used to measure 
students' abilities in learning. Apart from that, according 
to (Mulyanti et al., 2022) question instruments that have 
a medium level of question difficulty, high validity, and 
high reliability can be used in further research. 

 
Conclusion  

 
Based on the research results, it can be concluded 

that scientific literacy questions have a very good level 

of validity, medium and high item reliability, namely 
0.55 on objective questions and 0.72 on essay questions, 
a good level of difficulty with a percentage of 64% on 
objective questions and 92% on the essays have a 
medium level of difficulty, the quality of the questions is 
100% of all questions. In addition, the discriminating 
power of the items was rated as good (fair, good, and 
very good) in a total of 73% of the objective questions 
and 90% of the essay questions. This scientific literacy 
question can be used to see the level of scientific literacy 
ability because it fulfills the requirements as a learning 
evaluation instrument. 
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