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Teachers in elementary schools have not developed many science literacy problems so 

the science literacy competence of students has not been evaluated clearly and 

accurately. The purpose of this study is to develop a science literacy evaluation 

instrument and find out the feasibility of the developed instrument. The development of 

instruments in this study used a combination of Wilson and Oriondo and Antonio 

models. The instrument development steps include (1) test design, (2) test trials, and (3) 

test assembly. The sample number is 31 students. The sampling technique used is 

random sampling. The content validation test by four experts based on the Aiken 

assessment formula obtained a validity value of 0.9813 which means it is declared 

"valid" or worthy of use. Instrument validation is empirically declared "valid" and has 

an r value above 0.355. The value of all items is declared reliable with multiple-choice 

questions having a reliable value of 0.743, short-fill questions 0.744, and description 

questions 0.738. The results of the difference power analysis, the value of the Corrected 

Item-Total Correlation does not exceed the value of Cronbach's Alpha Item Deleted and 

has a "good" difference power interpretation value. Analysis of the difficulty level of 

the question items shows that the questions vary with the ideal level of difficulty with 

an easy comparison: medium: difficult which is 3: 5: 2. It can be concluded that overall 

the science literacy question items are in good condition and feasible for measuring 

students' science literacy competence. 
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Introduction  

Education aims to create superior human resources to face 21st-century education in the 

era of society 5.0 that can be globally competitive (Adnan et al., 2021). 21st-century education 

leads students to have skills in solving problems (Gurses et al., 2015). Students must be able to 

solve complex problems with digital media support or utilize technology (Utaminingsih, 

Raharjo, & Ellianawati, 2023). In addition, they are also expected to use scientific knowledge 

and perform scientific reasoning in decision-making in everyday life (Kalkan et al., 2020). 

Scientific literacy is the ability to use scientific knowledge, identify problems (Flores, 2018), 
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and draw conclusions based on scientific evidence in making decisions to solve problems 

through daily activities (Lawless et al., 2018).  

Scientific literacy aided students in comprehending fundamental scientific principles 

applicable to everyday life (Bucchi & Saracino, 2016). It was particularly crucial in teaching 

complex concepts such as the human circulatory system, which is not only a cornerstone of 

biological education but also essential for a robust understanding of health (Trémolière & 

Djeriouat, 2021). The introduction of the circulatory system concept at this level helped 

students develop a strong understanding from an early age, which facilitated the comprehension 

of more advanced scientific concepts at higher educational levels (Utaminingsih, Ellianawati, 

Sumartiningsih, et al., 2023). A longitudinal study by Afriana et al. (2016) found that 

elementary school students taught complex biological concepts, including the circulatory 

system, showed more excellent proficiency in scientific literacy tests during middle school 

compared to their peers who received less intensive science education in their early years. A 

science education can lead to sustained academic benefits. 

Science literacy is a competency that must be mastered in the 21st century (Li et al., 2020). 

Science literacy is used as a guideline to answer challenges in the global era (Ahied et al., 2020), 

so it is expected that students can face the demands of the times as Problem solvers (Febriyanti 

& Sari, 2022) as well as individuals who are creative, competitive, innovative, and have 

character according to technology and science (Utami &; Desstya, 2021). Science literacy 

learning in educational institutions aims to train students to have the ability to apply the 

knowledge competencies obtained while in school (Amaringga et al., 2021), then make 

provisions for living well in the community by making the right decisions to solve problems 

(Qadar et al., 2022) through the provision of knowledge, they have (Ding, 2022).  

Referring to the importance of science literacy competencies that students must master, 

measuring how far they have competence is necessary (Sultan et al., 2021). However, 

evaluation data by The Programme for International Student Assessment (PISA) from 2000 to 

2018 shows that the science literacy of students in Indonesia still needs to be improved 

(McComas, 2019; Schleicher, 2018). The PISA assessments, held every three years, evaluate 

15-year-olds' reading, mathematics, and science literacy abilities, focusing on their capacity to 

apply knowledge to real-life situations. In 2018, Indonesian students scored an average of 371 

in reading, which is well below the OECD average of 487. Similarly, the average scores in 

mathematics and science were also below the international average, indicating a pervasive 

challenge across science literacy. A survey by Trend in International Mathematics and Science 

Study (TIMSS) in 2015 shows that the science literacy ability of students in Indonesia is in the 

deficient category (Suparya et al., 2022). It is undoubtedly a problem that needs attention (Li et 

al., 2020), considering that science literacy competence is one of the primary needs of learners 

in the 21st century (Utaminingsih, Ellianawati, et al., 2023; Kasse et al., 2022). Some of the 

results of measuring science literacy are in line with the results of interviews at Supriyadi 

Semarang Elementary School, in which teachers do not have the opportunity and competence 

to develop science literacy problems (Muthmainnah & Istiyono, 2019).  

During the Supriyadi Semarang Elementary School interview, the teacher said the 

evaluation results were carried out some time ago and no evaluations have been made using 

systematic instruments to obtain accurate results. Referring to the interview results and 
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considering the importance of science literacy competence, measuring students' initial science 

literacy competence is necessary to determine further actions to improve it (Bahri et al., 2021). 

Evaluation can be done through a science literacy competency test instrument by the indicators 

to be evaluated (Rokhmah et al., 2017). Therefore, it is necessary to develop instruments to 

evaluate students (Utaminingsih & Puspita, 2023), particularly to evaluate science literacy 

competence. 

The evaluation of science literacy competency instruments cannot stand alone but can be 

combined with subjects (Ulva et al., 2021). Science learning can prepare aspects of science 

literacy in students so that they will have science literacy skills (Ahied et al., 2020). In addition, 

it provides space to increase insight, develop skills, and utilize technological sophistication in 

everyday life (Fakhriyah et al., 2017). The results of interviews with teachers at Supriyadi 

Semarang Elementary School also found that one of the materials that is difficult for students 

to master is science learning on human blood circulation. Therefore, it is the right step for 

developing science literacy competency evaluation instruments to collaborate with science 

learning, specifically on human blood circulation, following the school's problems. 

Evaluation in learning is essential to evaluate the achievement of the competencies 

(Pomalato et al., 2021) and the extent to which students can understand the material taught 

(Noroozi & Mulder, 2017). Evaluation is carried out to collect and process information to assess 

the achievement of student learning processes and outcomes, guided by instruments (Bartimote-

Aufflick et al., 2016). The instruments developed are also based on the indicators to be achieved 

(Chung et al., 2022). The importance of evaluation is not just products or results but a series of 

activities demonstrating the quality assessed (Septiani et al., 2022).  

The research on the development of a scientific literacy instrument by Rusilowati in 

2018 focused on different indicators from those typically measured in other studies. The 

investigated dimensions in Rusilowati's research included the knowledge of science, the 

investigative nature of science, science as a way of thinking, and the interaction between 

science, environment, technology, and society. In contrast, the current study aimed to develop 

an instrument that would assess new indicators. These included: (1) identifying valid scientific 

opinions; (2) conducting effective literature searches; (3) creating accurate charts based on 

relevant data; (4) solving problems using quantitative skills, including basic statistics; (5) 

understanding and interpreting the results of statistical analysis; (6) drawing conclusions and 

making predictions based on quantitative data; and (7) evaluating scientific information. These 

indicators signify a shift towards assessing practical and applied scientific skills, reflecting a 

more comprehensive approach to scientific literacy. Based on the results of interviews and the 

problems found, this study aims to (1) develop instruments for measuring scientific literacy 

competence in human blood circulation and (2) Analyze the feasibility level of science literacy 

instruments. 

 

Method  

This research is a Research and Development (R&D). The research design used in this 

study was a combination of the Wilson and Oriondo and Antonio models  (Astuti et al., 2020). 

The steps of instrument development in the form of tests using modifications, include: (1) test 

design, (2) test trials, and (3) test assembly (Jiananda, 2017). This development model makes 
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it easy for the implementation of research to evaluate the achievement of the products produced. 

The design in the study is presented in Figure 1. 

study is presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 1. Research Design 

 

The indicators of the three scientific literacy competencies that will be used as a reference 

for problem development consist of seven indicators. The indicators of science literacy 

according to PISA (Adnan et al., 2021) are presented in Table 1. 

 

Table 1. Competence and indicators of science literacy 

Scientific Competence  

Science Literacy 

Indicator 

1. Identify scientific 

issues (problems) 

a. Identify valid scientific opinions (e.g., 

opinions/theories to support hypotheses). 

b. Conduct effective literature searches (e.g., evaluating 

the validity of sources and distinguishing source types). 

c. Understand the elements of research design. 

d. Accurate data analysis. 

2. Explaining scientific 

phenomena 

a. Develop accurate charts based on relevant data. 

b. Solve problems using quantitative skills, including 

basic statistics (e.g., calculating averages, probabilities, 

percentages, frequencies). 

c. Understand and interpret the results of statistical 

analysis. 

3. Using scientific 

evidence 

a. Conclude and make predictions based on quantitative 

data. 

b. Evaluate scientific information. 
 

Planning  

Test 

 

Trial  

Test 

Test 

Assembly 

Test purpose 

determination

n 

Competency 

determination  

to be tested 

Material determination  

to be tested 

Preparation of 

the test grid 

Writing items based 

on indicators of 

science literacy 

Preparation 

of scoring 

guidelines 

Validation of 

test items by 

experts 

Item 

repair 

Test 

assembly 

Determine the subject 

of research for 

Instrument inspection  

Test trial 

execution 

 

Analysis of test 

trial result data 

Products ready for 

dissemination 



Development of science literacy..…………………………………………………………………………….…… Utaminingsih, et.al. 

 

 
Thabiea : Journal of Natural Science Teaching 

-60- 

The results of developing questions based on scientific literacy indicators led to human 

circulatory material that experts then validated. The validators were experts in their respective 

fields relevant to the research topic. In this case, the validators consisted of two university 

lecturers, one specializing in Natural Science Education and the other in Primary School 

Teacher Education, along with two elementary school teachers from fifth grade. Test the 

validity of the content by experts using the Aiken formula. Aiken formulated Aiken's V formula 

for calculating the content-validity coefficient based on an expert panel's assessment of an item 

in terms of the degree to which the item represents the evaluated construct. The assessment is 

carried out by giving a checklist from the category "Irrelevant" with a score of "1" to "Very 

Relevant" with a score of "5". Aiken's V formula (Aiken, 1985) is as follows. 

𝛴𝑆

[𝑛(𝑐−1)]
                        (1) 

Information: 

S = r – lo 

r = number given by the appraiser 

lo = lowest validity assessment number 

n = number of appraisers 

c = highest validity assessment number  

 

Determining the validity of each item assessed can be analyzed by looking at the value 

of the validity coefficient V contained in the Validity Coefficient Value Table presented in 

Table 2. 
 

Table 2. Value of Validity Coefficient* 

Raters   Number of Ranting Categories 

 2 3 4 5 

V P V P V P V P 

2       1 0.040 

3       1 0.008 

3   1.00 0.037 1 0.016 0.92 0.032 

4     1 0.004 0.92 0.032 

4   1.00 0.012 0.92 0.020 0.88 0.024 

5   1.00 0.004 0.93 0.006 0.90 0.007 

5 1.00 0.031 0.90 0.025 0.87 0.021 0.80 0.040 

*Aiken, 1985 

The experts who validated the question items were four with five scoring categories. 

Therefore, this study's content validity analysis results are guided by the fourth raters column 

with p < 0.05 in the second row and the number of ranting categories (scale) in the fifth column 

of 0.88. In addition, the level of validity analyzed by Aiken's equation should refer to the Kappa 

Statistic validity classification category.  

Kappa statistic or interrater reliability is an evaluation used to test agreement between 

two people (raters/observers) on categorical variables. Several researchers, such as Wynd et al. 

(2003), use this technique and CVI and kappa multi-rater to validate their developed scale 

content. They argue that statistical kappa is a vital supplement, not a CVI substitute. Kappa 

provides information about the extent of agreement beyond possibility (Polit & Beck, 2006). If 
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there are more than two raters, the Kappa multi-rater technique can be used. Kappa Cohen's 

statistical evaluation of interrater reliability generally ranges from 0 to 1.0, where a large 

number means better reliability and a value close to or less than zero indicates that the deal was 

caused by chance alone (Polit et al., 2007). Landis & Koch (1977) provide assessment 

guidelines on the Kappa statistic presented in Table 3. 

 

Table 3. Kappa Statistical Assessment Guidelines* 

Kappa Interpretation 

< 0 Poor Agreement  

0.0 – 0.20 Slight Agreement 

0.21 – 0.40 

0.41 – 0.60 

0.61 - 0.80 

0.81 – 1.00 

Fair Agreement  

Moderate Agreement  

Substantial Agreement  

Almost perfect Agreement 

*Landis & Koch, 1977 

The development of question items after expert validation and questions declared 

feasible according to the Aiken formula and Kappa Statistics guidelines would be tested on 

fifth-grade students, at Supriyadi Semarang Elementary School. The sampling technique in 

determining the sample used in this study is by random sampling technique by Moleong (2017). 

The instruments were tested on 31 students and then analyzed using the SPSS 25 Statistics 

Program. The data will be analyzed for the question items' validity, reliability, differentiation, 

and level of difficulty.    

The validity test is carried out on the question items that have been developed. The next 

validity test is empirical validity. The practical validity test of the question items was carried 

out using the SPSS 25 Statistic Program. Validity testing correlates each indicator item's score 

with the total score. The significance level used is 0.05. The test criteria are: H0 is accepted if r 

counts > r table, which means (the measuring instrument used is valid or valid). H0 is rejected 

if the statistical r ≤ r table means that the measuring device used is invalid or invalid). The next 

step is to interpret the score of each item with the r table. The interpretation of r table values is 

presented in Table 4. 

 

Table 4. Distribution of Validity Values r 5% Significance* 

N The Level of Significance (5%) 

21 0.433 

22 0.432 

23 0.413 

24 0.404 

25 0.396 

26 0.388 

27 0.381 

28 0.374 

29 0.367 

30 0.361 

31 0.355 

32 0.349 

*Janna & Herianto, 2021 
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Reliability indicates the reproducibility of item evaluations if the item is given to other 

samples taken from the same population or the reproducibility of evaluations on other occasions 

(Bashooir & Supahar, 2018). Reliability shows how far an evaluation is carried out repeatedly 

but produces the same information and is related to the consistency of assessment results 

(Moleong, 2017). Reliability analysis was performed with the SPSS 25 Statistic Program. The 

reliability obtained from the results of data analysis is reviewed from the value of Alpha 

Cronbach. Test instruments are reliable when the Alpha Cronbach coefficient value ≥ 0.70 or 

at least meets the interpretation criteria of fixed/good reliability (Payadnya & Jayantika, 2018). 

Furthermore, reliability levels are classified by interpretation criteria in Table 5. 

 

Table 5. Reliability Interpretation*  

Correlation Coefficient Correlation Reliability Interpretation 

0.90 ≤ r ≤ 1.00  Very high Very fixed/ very good 

0.70 ≤ r ≤ 0.90 High Fixed / good 

0.40 ≤ r ≤ 0.70 Keep Quite fixed/ good enough 

0.20 ≤ r ≤ 0.40 Low Not fixed/ bad 

r < 0,20  Very low Not fixed/ bad 

*Rofiyadi & Handayani, 2021 

The next stage is a different power test. The difference power test is carried out to 

determine the extent to which the questions can distinguish students with high scores and low 

scores. This test aims to determine the ability of question items to find different powers, namely 

to determine whether question items that have been developed can distinguish high-achieving 

groups (upper group) from low-achieving groups (lower group) among test participants. The 

difference considered still sufficient for a question is when it is equal to or greater than 0.30 or 

the value of Cronbach's Alpha coefficient if Item Deleted does not exceed the value of 

Cronbach's Alpha coefficient (Payadnya & Jayantika, 2018). In addition, the differentiating 

power interpretations are classified in Table 6. 
Table 6. Interpretation of Differentiating Power* 

Interval Interpretation 

0.00 – 0.19  Poor 

0.20 – 0.39 Satisfactory 

0.40 – 0.69 Good 

0.70 – 1.00 Excellent 

*Nani, 2021 

The development of question items also goes through the difficulty level test stage. The 

difficulty level of the question item shows the possible value of the number of respondents who 

can answer the question item correctly. The ideal question has a medium difficulty level 

(Susanto et al., 2015). The difficulty level of the question items can be calculated using the 

following formula. 
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(2) 

Information:  

IK : the difficulty index of the question item 

 : the average score of each question item 

SMI : ideal maximum score (maximum score) 

The difficulty index of a question item is interpreted in categories, as shown in Table 7. 

 

Table 7. Interpretation of Difficulty Levels 

Value Interpretation of the Difficulty Index 

𝐼𝐾 = 0.00 Too difficult 

0.01 ≤ 𝐼𝐾 ≤ 0.30 Difficult 

0.31 ≤ 𝐼𝐾 ≤ 0.70 Keep 

0.71 ≤ 𝐼𝐾 ≤ 0.99 Easy 

𝐼𝐾 = 1.00 Too easy 

 

The ideal question criteria are between 0.31 and 0.70, with a medium interpretation 

category. This refers to Nani's (2021) statement (Susanto et al., 2015). The results of the 

difficulty level analysis in Table 3.8 can be used as a reference for choosing the ideal question. 

However, the selection needs to consider the results of validity, reliability, and differentiation.   

  Instruments declared valid, reliable, have different strengths and a good difficulty level 

are then included in digital modules as e-modules. This instrument can be used both on paper 

and electronically. Electronic test instruments utilize Microsoft PowerPoint with additional 

features, namely iSpring Suite 11. Instruments incorporated into digital modules are called 

quizzes. 
 

Results and Discussion  

Results of Question Point Development 

The development of scientific literacy problems leads to evenly distributed human circulatory 

material based on three competencies and seven indicators. The number of questions developed 

consists of twenty questions. The distribution of question items is based on competence and 

indicators of scientific literacy and the distribution of topics, namely the heart, blood vessels, 

and lungs. Variative questions include multiple choice (MC), short fills, and descriptions. The 

complete distribution of question items is presented in Table 8. 

 

Table 8. Distribution of Question Items Based on Indicators and Topic 

Ability Aspect 

Competency 

Achievement 

Indicators 

Question Indicator 
Question 

Number 

Question 

Type 

Identify scientific 

issues (problems) 

Identify valid 

scientific opinions 

Present infographics about cases 

of smoking-related diseases, 

then ask learners to identify the 

cause of heart disease 

1 

 

MC 

2 MC 

3 MC 

Carry out an 

effective literature 

search 

Search for information about the 

heart and blood vessels 

4 MC 

5 MC 
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Ability Aspect 

Competency 

Achievement 

Indicators 

Question Indicator 
Question 

Number 

Question 

Type 

Explaining 

scientific 

phenomena 

Develop accurate 

charts based on 

relevant data 

Complete the circulatory chart  20 Essay 

Solve problems 

using quantitative 

skills, including 

basic statistics (e.g., 

calculating averages, 

probabilities, 

percentages, and 

frequencies). 

Identify a healthy heart rate. 

 

11 Short Fill 

12 Short Fill 

Identify the comparison of the 

size of the heart compared to the 

rest of the body 

13 Short Fill 

14 Short Fill 

Mentions the length of the entire 

blood vessel 

6 MC 

Understand and 

interpret the results 

of statistical 

analysis. 

Analyze healthy lung function 

and capacity based on the data 

presented 

16 Essay 

7 MC 

Analyze heart function based on 

infographics 

15 Short Fill 

Using scientific 

evidence 

Identify scientific 

issues (problems) 

Conclude and make 

predictions based on 

quantitative data 

Analyze the average heart rate of 

people who exercise. 

8 MC 

Making a conclusion based on 

information about the presented 

parts of the blood vessels. 

9 MC 

Predicting the lung condition of 

smokers in industrial areas and 

rural areas. 

17 Essay 

Predicting smokers' heart 

conditions. 

18 Essay 

Evaluate scientific 

information 

Formulate types of blood vessels 

and their functions 

10 MC 

Complete the parts of the heart 

and their functions. 

19 Essay 

 

Instrument Quality Based on Content Validity 

The design of the science literacy assessment instrument approved by the supervisor is then 

validated with expert validation by four validators, consisting of two lecturers and two fifth-

grade elementary school teachers. The results of the expert validity analysis of science literacy 

questions are presented in Table 9. 

 

Table 9. Results of Validity of Science Literacy Question Items 

Question 

Number 
V Value CVI Aiken 

Category KS Validity 

Status 

1 1 Valid Almost Perfect 

2 0.9375 Valid Almost Perfect 

3 0.9375 Valid Almost Perfect 

4 1 Valid Almost Perfect 

5 0.9375 Valid Almost Perfect 

6 1 Valid Almost Perfect 

7 1 Valid Almost Perfect 

8 1 Valid Almost Perfect 

9 1 Valid Almost Perfect 
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Question 

Number 
V Value CVI Aiken 

Category KS Validity 

Status 

10 0.9375 Valid Almost Perfect 

11 1 Valid Almost Perfect 

12 1 Valid Almost Perfect 

13 1 Valid Almost Perfect 

14 1 Valid Almost Perfect 

15 1 Valid Almost Perfect 

16 1 Valid Almost Perfect 

17 1 Valid Almost Perfect 

18 1 Valid Almost Perfect 

19 1 Valid Almost Perfect 

20 0.875 Invalid Almost Perfect 

Final V Value 0.9813 Valid Almost Perfect 

 

Based on Table 9, the results of expert validation of the science literacy assessment 

instrument obtained a final V value of 0.9813. The results are then reviewed from the value of 

the Aiken validity coefficient with the number of raters, as many as 4 (four) experts, and the 

questionnaire scale used; there are 5 (five) scales, with p < 0.05. Based on the validity level 

analysis results with Aiken's equation, the V value of 0.9813 is included in the "valid" category. 

However, when reviewed on a per-item basis, 1 (one) Item is "invalid" according to the CVI 

table. The Item explains scientific phenomena in the question item  "developing an accurate 

chart based on relevant data ."However, Kappa Statistic is another reference to categorize a 

product's validity (Polit et al., 2007). According to the assessment guidelines in Kappa Statistics 

(Landis & Koch, 1977), the V value of 0.875 falls into the "Almost Perfect" category. 

Therefore, question point number twenty, with a V value of 0.875 according to the Kappa 

Statistics assessment guidelines, is still allowed. 

Referring to the Kappa Statistics assessment guidelines, based on expert validation, the 

science literacy assessment instrument has met the declared "valid" with a validity value of 

0.9813. This valid result aligns with research on developing science literacy problems by 

Kusnanto et al. (2021). The difference in research on the development of this instrument is that 

the questions developed in the study were only 15, while 20 questions were asked. In addition, 

the development of questions in addition to holding on to the material is also based on seven 

indicators of science literacy competence according to PISA, while the development of science 

literacy instruments in the research of Kusnanto et al. (2021) covers the cognitive domains C1 

(knowledge) to C5 (evaluation), namely knowledge (C1), understanding (C2), application (C3), 

analysis (C4) and evaluation (C5). 

 

Instrument Quality Based on Empirical Validity 

After being declared "valid" by experts, empirical validity tests were carried out by 

testing question items on students of Supriyadi Semarang Elementary School students. This 

trial was carried out on 31 fifth-grade students. The results of the students' work were then 

analyzed using the SPSS 25 Statistics program. An example of the results of working on science 

literacy questions by students is presented in Figure 2. 
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 Figure 2a. Question Item Test Results Were Tested 
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Figure 2b. Question Item Test Results Were Tested in English 
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Evaluation of instrument quality, in addition to being obtained from the validity of the 

content, empirical validity tests are also carried out by testing the validity of the question items 

both on science literacy questions. The validity value of the question items was analyzed using 

the SPSS 25 Statistics program. The results of the validity test of science literacy questions are 

presented in Table 10. 

 

Table 10. Results of Validity of Science Literacy Question Items 

Question 

Number 
Value Criterion 

1 0.558 Valid 

2 0.500 Valid 

3 0.518 Valid 

4 0.687 Valid 

5 0.756 Valid 

6 0.563 Valid 

7 0.610 Valid 

8 0.417 Valid 

9 0.698 Valid 

10 0.487 Valid 

11 0.489 Valid 

12 0.372 Valid 

13 0.722 Valid 

14 0.806 Valid 

15 0.665 Valid 

16 0.694 Valid 

17 0.750 Valid 

18 0.722 Valid 

19 0.524 Valid 

20 0.399 Valid 

Table 10 shows that of the twenty question items developed to assess science literacy 

competence, from multiple-choice questions, short fills, and descriptions tested to thirty-one 

students, each question item is classified as "valid." Analysis of validity criteria, in addition to 

being shown from the results of the correlation analysis of the significance of SPSS Statistics, 

and also based on the distribution of table r values with a significance of 5% adjusted to the 

number of respondents. Based on the r table with thirty-one respondents, each question item is 

declared valid if each question item has an r value above 0.355 (Payadnya & Jayantika, 2018). 

All items of science literacy questions have an r value above 0.355, so they are declared "valid." 

This means that the question items tested are in good condition for evaluation (Herlina et al., 

2020). These question items can generally be evaluated (Pratiwiningtyas et al., 2017). 

Instrument Reliability 

Reliability tests are conducted on science literacy instruments with critical and independent 

reasoning characteristics. The analysis was carried out using the SPSS 25 Statistic Program. 

Science literacy test instruments, critical reasoning characters, and independent students are 

said to be reliable if the value of the correlation coefficient ≥ 0.70 or at least meets the 

interpretation criteria of fixed / good reliability (Payadnya & Jayantika, 2018). The trial was 

conducted on thirty-one Supriyadi Semarang Elementary School grade V students. The results 

of the reliability test are presented in Table 11. 
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Table 11. Results of Science Literacy Instrument Reliability Test 

Question Type Question Number Value Alpha Cronbach Criterion 

Multiple choice  1-10 0.743 Fixed / good 

Short Fill 11-15 0.744 Fixed / good 

Essay 16-20 0.738 Fixed / good 
 

The analysis showed that the instrument developed could be categorized as "reliable" 

because the Alpha Cronbach score obtained was included in the "fixed/good" category tested 

on thirty-one students. Cronbach's Alpha indicates the interaction between respondents and 

items (Arsi, 2021). It means that the interaction between respondents and items in both tests is 

included in the excellent category (Laliyo et al., 2020), so that the test instrument can be tested 

on respondents. 

 

Differentiating Power 

The differentiating power test was carried out on the instrument to assess the 

competence of science literacy and the character of Pancasila students. The purpose of this test 

is to determine the level of ability of question items in finding different powers, namely to 

determine whether the question items that have been developed can distinguish high-achieving 

groups (upper group) from low-achieving groups (lower group) among test participants. The 

difference considered to still exist for a question is when it is equal to or greater than 0.30 

(Payadnya & Jayantika, 2018). The results of the difference power test analysis of the developed 

science literacy question items are presented in Table 12. 
 

Table 12. Results of the Differentiating Power Analysis of Science Literacy Questions 

Question 

Number 

Corrected Item-

Total Correlation 

Cronbach's Alpha 

Item Deleted 
Interpretation 

1 0.490 0.724 Powerful/satisfying 

2 0.437 0.730 Powerful/satisfying 

3 0.443 0.726 Powerful/satisfying 

4 0.634 0.713 Powerful/satisfying 

5 0.714 0.710 Powerful/satisfying 

6 0.505 0.726 Powerful/satisfying 

7 0.559 0.724 Powerful/satisfying 

8 0.362 0.737 Powerful/satisfying 

9 0.644 0.711 Powerful/satisfying 

10 0.409 0.729 Powerful/satisfying 

11 0.333 0.742 Powerful/satisfying 

12 0.291 0.756 Weak/unsatisfactory 

13 0.616 0.687 Powerful/satisfying 

14 0.734 0.669 Powerful/satisfying 

15 0.552 0.703 Powerful/satisfying 

16 0.534 0.685 Powerful/satisfying 

17 0.688 0.693 Powerful/satisfying 

18 0.595 0.675 Powerful/satisfying 

19 0.434 0.715 Powerful/satisfying 

20 0.331 0.734 Powerful/satisfying 
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Table 12 shows that items 1 to 10 science literacy questions have substantial or 

satisfactory interpretations. This is because the table shows the literacy question item of the 

Corrected Item-Total Correlation value > 0.3. In addition, the assessment is also reviewed based 

on the value of Cronbach's Alpha Item Deleted, which must be less than the value of Cronbach's 

Alpha. Question items 1 through 10 qualify as having a "strong" or "satisfactory" interpretation 

because Cronbach's Alpha Item Deleted scores < 0.743 (Cronbach's Alpha scores of science 

literacy items 1-10).  

Short Fill question items number 11 to 15, there is one item item that has a weak or 

unsatisfactory interpretation with a Corrected Item-Total Correlation value of < 0.3 and a 

Cronbach's Alpha Item Deleted value of more than 0.744 (Cronbach's Alpha value of science 

literacy items number 11-15), namely in question point number 12. However, question point 

number 12 is not omitted from the instrument, and this is because it is used as an evaluation of 

the science literacy aspect of "explaining scientific phenomena" on the indicator "solving 

problems using quantitative skills, including basic statistics." On the other hand, Nani (2021) 

states that the interval 0.20-0.39 has a different power interpretation value of "sufficient". This 

means that the Item can still be used. In addition, the validation results by validators, science 

literacy question number 12 have a V value of "1" or "valid," so this is considered, and question 

item number 12 is not eliminated from the science literacy instrument. As for question items 

number 11, 13, 14, and 15 already have an interpretation value of "strong" or "satisfactory".  

The description question items from 16 to 20 have a "strong" or "satisfactory" 

interpretation value. This is because when viewed from the value of the Corrected Item-Total 

Correlation, all items have a value of more than 0.3. The value of Cronbach's Alpha Item 

Deleted items 11 through 14 is not more than 0.738, but point 15 exceeds 0.738. It can be 

concluded that question items 16 to 20 have an interpretation value of "strong" or "satisfactory" 

difference power. It has a substantial difference in power value. This indicates that the 

developed question items can be used to evaluate learning achievement (Bahri et al., 2021). 

 

The Difficulty Level of The Question Items 

The difficulty level of the question item shows the possible value of the number of 

respondents who can answer the question item correctly. Difficulty level analysis determines if 

the problem is classified as easy or difficult (Solichin, 2017). Good questions could be more 

challenging or challenging (Payadnya & Jayantika, 2018). The results of the difficulty level 

analysis of science literacy questions are presented in Table 13. 

Table 13. Results of the Difficulty Level Analysis of Science Literacy Instruments 

Question Type Question Criteria Percentage (%) Question Number 

Multiple Choice Easy 30 2 and 5 

 Keep 50 1, 3, 4, 9, and 10 

 Difficult 20 6 and 8 

Short Fill Easy 0 - 

 Keep 80 12 

 Difficult 20 11,13,14, and 15 

Essay Easy 0 - 

 Keep 40 17 and 18 

 Difficult 60 16, 19, and 20 
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The results of the difficulty level analysis in Table 13 are distributed from questions 

classified as "easy," "medium," and "difficult." There is a significant difference in the 

distribution of questions on each criterion. In the science literacy question point, no questions 

are "too easy" or "too difficult. "Based on these results, the instrument for measuring science 

literacy competence is good. This is supported by the statement by Solichin (2017) that a good 

question is  a question that is "not too easy" or "not too difficult." More easy problems are 

needed to stimulate students to increase efforts to solve them. Conversely, questions that are 

too difficult will cause students to become discouraged and not have the enthusiasm to try again 

because it is beyond their reach.  

According to Susanto et al. (2015), to obtain good quality questions, in addition to 

meeting validity and reliability tests, question items must also balance the difficulty of the 

question items. Table 4.20 shows that science literacy multiple-choice questions have ideal 

proportions, namely with a percentage of 30%:50%:20% or 3:5:2 with easy, medium, and 

complex criteria. It is supported by the statement of Novalia & Syazali (2014) that the ideal 

problem has a proportional distribution, namely with an easy-medium-difficult ratio of 3-5-2. 

Short questions and essays only meet two criteria for good questions, which are only medium 

and challenging, so the questions are close to ideal. In line with the findings of Rohana et al. 

(2018), In the development of tests to measure scientific literacy competence, the test questions 

developed have moderate and difficult criteria, which are said to be close to ideal. The question 

items are still used to measure the science literacy of students because, according to Rusilowati 

(2018), the quality of the questions, in addition to being measured by the level of difficulty, 

while the difference in the question items is relatively good. Magdalene et al. (2021) also said 

that the quality of the questions is not only seen from the question items' difficulty level but 

also from the test values of validity, reliability, and differentiation. 

The analysis results on the instrument can be used as a reference for choosing the ideal 

problem. However, the selection needs to consider the results of validity, reliability, and 

differentiation. Based on the validity test consisting of validity tests, reliability tests, difference 

power tests, and difficulty tests, all questions are declared "valid" and "reliable," have strong 

differentiation, and the difficulty level of the question items have a good distribution. Therefore, 

there is no need for the question items to be eliminated. The instrument can measure scientific 

literacy competence on large-scale tests based on the results above. 
 

Test Instruments Submitted to Digital Modules 

The instruments developed have been declared valid and reliable, have different 

strengths, and a good level of difficulty. The next step is combined into a digital module (e-

module), a STEAM-based e-module in the form of .apk application file developed by 

Utaminingsih (2023). This is adjusted to technological developments where students use many 

devices in daily and school activities (Zulfahrin et al., 2019). In addition, combining test 

instruments (from now on referred to as quizzes) with modules creates innovations so that 

students will feel different experiences and become more interested when doing quizzes. This 

is supported by (Ilmi et al., 2021); in their findings, students will find learning more enjoyable, 

and the measurement of learning outcomes will feel like playing when tests are included in 
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digital teaching materials. The results of the conversion of science literacy competency 

questions combined into digital modules are presented in Figure 3. 

 

 

 

 

 

 

Figure 3. Quiz Display in E-Module 
 

Figure 3 displays a science literacy measurement instrument converted into a different format 

and incorporated into an Android-based e-module. The science literacy competence instrument 

in the e-module is named Sequizi, to attract any student's attention. Students can access the quiz 

after learning the topic presented. The quiz wa divided into Quiz A, B, and C. The complete 

display of the quiz developed and combined with the e-module is presented in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4a. Quiz Display When Running 
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Figure 4b. Quiz Display in English 

 

The process of working on quizzes has automatic time to do. The processing time is 

equated with the time when working in the form of a paper test. Images in the quiz can also be 

zoomed in and out to clarify the images provided. Fonts and font sizes are made as 

straightforward as possible, and the characters are adjusted to the age of students but still clearly 

legible according to the direction of validators or experts. After completing the work, the results 

of the student's work are automatically sent to the teacher's email, and immediately, there are 

scores for multiple-choice questions and short fills. For description questions, teachers provide 

independent assessments according to student email answers. This process makes it easier for 

teachers to measure the achievement of learning outcomes. According to Khasanah et al. 

(2022), measuring science literacy is more accessible and practical because it is combined with 

e-modules to give students a pleasant learning experience. In line with these findings, 

Kurniawati et al. (2021) also said that questions to measure competency achievement become 

more effective when presented in e-modules. However, questions can still be given by paper 

test or according to the needs and policies of each teacher. 

 

Conclusion  

Teachers in elementary schools have not developed many science literacy problems, so 

the science literacy competence of students has not been measured clearly and accurately, even 

though science literacy is a competency that students in 21st-century education must possess. 

This research is a research type of Research and Development (R&D) to develop instruments 
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for measuring science literacy competence. The question items developed consist of 20 items, 

of which 10 (ten) multiple-choice questions, 5 (five) short fill-in questions, and 5 (five) 

description questions. The questions developed for assessing science literacy were thoroughly 

validated through content and empirical methods, confirming their reliability and 

appropriateness for educational use. Expert evaluations and statistical analyses affirmed that 

the questions can effectively measure students' understanding of science literacy across various 

cognitive levels. Moreover, the questions were optimized for digital use, converted into .apk 

format to ensure accessibility on Android devices, and integrated with e-modules. This digital 

adaptation not only enhances the accessibility of the assessments but also aligns them with 

modern educational technologies, making them a valuable tool for measuring science literacy 

in a contemporary learning environment. 

Considering the results of the study, suggestions for future research to develop science 

literacy problems that contain more indicators of science literacy to measure the competence of 

science literacy more broadly and comprehensively. The development of science literacy 

problems that are made digitally, in future research to not only develop questions that can be 

accessed in the Android program but also those that can be accessed in the iOS program. 
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