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ABSTRACT  

The purpose of this study is to describe the daily phenomenon-based physics literacy profile in static fluid material to 

find out how far the students' abilities about scientific science. Previously, the development of a daily phenomenon-

based scientific literacy test instrument adjusted to the scientific literacy competency indicators and the applicable 

curriculum was carried out. This study used a quantitative descriptive method with a Research and Development model 

and is conducted on 40 students of SMAN 4 Sidoarjo at XI-MIPA class. The assessment instrument developed is stated 

theoretically and empirically valid. The theoretical validity is 83% which includes material, construct, and language 

criteria. The empirical validity includes the reliability test with a reliability coefficient of 0.782 (reliable). The item 

validity test states 15 valid questions with low to very high categories, the difficulty level with 13 moderate questions, 

and the distinguishing power with 13 questions in the sufficient to good category. Of the four categories of practical 

feasibility, 12 questions out of 15 (80%) met the criteria and were eligible to be tested. The categories of each indicator 

of scientific literacy competence are indicators that explain phenomena scientifically in the moderate category (63.0%), 

indicators of evaluating and designing scientific investigations in the very low category (43.7%), and indicators of 

interpreting data and evidence in the very low category (52.7%). It can be concluded that the average percentage of 

students' physics science literacy ability is 53%, which is included in the very low category. 

Keywords: daily phenomenon, scientific literacy profile, static fluid. 
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Introduction 

Assessment is the process of collecting 

information about students and the class to make 

instructional decisions (Arends, 2012). Legislation 

No.19 of 2005 on National Education Standards 

Chapter 1 Article 1, paragraph 17 states that the 

assessment collects and processes information to 

measure student achievement. Thus the assessment 

is a matter that must be implemented in the 

learning process for evaluating the results obtained 

during the process. 

Assessment is carried out at the national and 

international level in the international student 

assessment program or Program for International 

Student Assessment (PISA). PISA assessment 

program is expected to assess the quality of 

education at a young age school children for the 

challenges of human resources in the 21st century 

(Pratiwi, 2019). Three aspects were assessed, 

namely, scientific literacy, mathematics, and 

reading. Meanwhile, Indonesia still ranks poorly. 

Indonesia is in the bottom ten rankings in 2018, 

ranking 74 out of 79 countries with an average 

scientific literacy score of 389 from the OECD 

average score of 489 (Kemendikbud, 2019). 

Indonesia still has very little awareness of 

education, one of the causes for the low level of 

scientific literacy. 

Several factors cause the low level of 

scientific literacy in Indonesia, including textbook 

selection, misconceptions, un-contextual learning, 

low reading skills, and a learning environment that 

is not conducive (Fuadi, Robbia, Jamaluddin, & 

Jufri, 2020). In addition, the learning process tends 

to use memorization as a vehicle for mastering 

knowledge, not thinking skills (Mardhiyyah, 

Ruslowati, & Linuwih, 2016). 

Scientific literacy is knowledge and scientific 

skills through the identification of questions, thus 

obtaining new knowledge, explaining scientific 

phenomena, making conclusions based on facts, 

understanding the characteristics of science, 

awareness of how science and technology shape 

the natural, intellectual and cultural environment, 

and the willingness to be involved and care about 

science-related issues (OECD, 2017). Based on the 

2013 revised curriculum, scientific literacy is 

indispensable in learning how far students 

understand science. According to the explanation 

of the Vice Minister of Education and Culture 

regarding the concept and implementation of the 

2013 Curriculum, it is stated that future challenges 

must be faced with future competencies as well 

(Vice Minister of Education and Culture, 2014). In 

addition, scientific literacy can be used as a 

personal and social problem-solving skill 

(Lederman, Lederman, & Antink, 2013). 

The scientific literacy assessment conducted 

by PISA is only intended for students aged 15 

years and under, while for students aged 15 years 

and over, the equivalent of high school students is 

not considered. It shows that a scientific literacy 

assessment instrument is needed for high school 

students to measure how high school students can 

scientific literacy and advance the quality of 

education in Indonesia (Indrawati & Sunarti, 

2018). 

Research related to scientific literacy has been 

done a lot, both the development of test 

instruments and students' scientific literacy 

profiles. However, the existing research is still 

limited in terms of material, item, and population 

coverage, so other developments related to 

scientific literacy need to be carried out. Indrawati 

(2018), in his research on the development of 

scientific literacy instruments on the discussion of 

waves, has been able to develop theoretically and 

empirically valid test instruments. However, the 

coverage of the material and population is still 

limited. Several researchers, Parno (2018), 

analyzed the profile of scientific literacy on the 

discussion of dynamic fluids. 2) Tulaiya (2020) 

analyzed scientific literacy skills in heat material. 

And 3) Lestari (2020) the feasibility of formative-

based instruments on the discussion of global 

warming. 

Physics is one of the branches of science, a 

science closely related to human life (Harefa, 

2019). Students are required to know concepts and 

are required to apply learning concepts to their 

daily lives. Learning with scientific literacy not 

only aims to gain knowledge with high cognitive 

value but also requires the application of 

knowledge to life and interactions with nature 

(Putri, Ramalis, & Purwanto, 2018). Learning with 

scientific literacy skills encourages the ability to 

analyze scientific information to obtain new 

knowledge (Bybee & McCrae, 2011). Learning 

science literacy skills is related to applying, 

synthesizing, and evaluating existing information 

effectively (Whittingham, Huffman, Rickman, & 

Wiedmaier, 2013). 

Learning physics by applying concepts to the 

phenomena of everyday life is following scientific 

literacy and competency standards. One of the 

materials in physics that has many applications in 

everyday life is static fluid material. Students can 

easily find applications of the concept of static 

fluids because their use is side by side with 
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everyday life. The application of static fluids in 

everyday life ships, for instance, the buoyancy that 

acts on the ship, can make the ship float well. This 

buoyancy makes use of static fluid material, 

namely in the discussion of Archimedes' law. 

Some other examples are submarines, hot air 

balloons, hydraulic pumps, and others. It shows 

that physics is very useful for life if realized in 

technology (Harefa, 2019). 

Milanto (2021) stated that a test instrument 

had been developed in the discussion of static 

fluids about the scientific literacy profile of 

students. However, the discussion used does not 

cover the entirety of the inert fluid material. In 

addition, no discussion shows the application of 

physics in everyday life. Physical science literacy 

assessment instruments based on everyday life 

phenomena, especially for high school students, 

are needed to familiarize the students. 

Research Methods 

This research uses a quantitative descriptive 

method with a Research and Development 

Development model, including a preliminary study 

stage, model development, and testing (Saputro, 

2016). At the preliminary study stage, potential 

and problem analysis was carried out and a 

literature review. Second, the model development 

stage was carried out by making a test instrument 

in 15 essay questions on static fluid material. 

Finally, the testing phase of the instrument 

developed, has been validated by two experts, was 

tested on 40 students of SMAN 4 Sidoarjo in class 

XI MIPA 1 - XI MIPA 4. 

The data were collected using the scientific 

literacy test instrument sheet and the validation 

sheet. The validity test of the instrument was 

carried out by two methods, namely theoretical 

validity, and empirical validity. The theoretical 

validity is based on the validation results by two 

experts with aspects of material, construction, and 

language. Meanwhile, empirical validity is based 

on the criteria for measuring the items, reliability, 

difficulty level and distinguishing power. Then an 

analysis of the students' scientific literacy profiles 

was carried out. Students' scientific literacy 

indicators are adjusted to scientific literacy 

competencies, namely, explaining phenomena 

scientifically, evaluating and designing scientific 

investigations, and interpreting data and evidence 

scientifically (OECD, 2019). The criteria for 

assessing students' scientific literacy are grouped 

into very high, high, medium, low, and very low 

criteria (Purwanto, 2008) in Table 1. 

 

Result and Discussion 

The development of a scientific literacy test 

instrument is based on the standard PISA scientific 

literacy competencies and is adjusted to the basic 

competencies in the 2013 Curriculum. Given the 

low literacy ratings of students, it is necessary to 

involve literacy questions in learning, especially 

those related to the phenomena of everyday life. 

The static fluid used in the research is adapted to 

everyday life, including Archimedes' law, capillary 

action, Pascal's law, hydrostatic pressure, surface 

tension, and viscosity. The instruments developed 

were validated theoretically and empirically. 

Theoretical Validity 

Two lecturers theoretically validated the 

instrument that was successfully developed. The 

aspects that are validated include aspects of 

material, construction, and language. Figure 1 is a 

diagram of the percentage of theoretical validity of 

each aspect. 

 
Figure 1. Percentage of theoretical validity 

The results of theoretical validation by two 

experts get a percentage of 83% with valid criteria. 

The test instrument is declared valid based on the 

validity criteria if the validation percentage 

obtained more than 60% (Arikunto, 2014). Thus, 

the 15 questions developed were declared valid 

and could be used for trials with revision 

adjustments. The results of the percentage of 

theoretical validity for each criterion are shown in 

Figure 1. 

 

75% 80% 85% 90%

Language

Construc

Material

Table 1.  Scientific literacy profile assessment 

criteria 

Category Interval 

Very high 86-100 

High 76-85 

Medium 60-75 

Low 55-59 

Very low  54 
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Empirical Validity: Item Validity 

The validity test of the items was obtained 

from calculations using the Pearson product-

moment correlation based on the results of the 

scores for each item with the total scores obtained 

by students in the trial. The results of the item 

validity test can be seen in Figure 2. 

 
Figure 2. Validity of the items 

The empirical validity is based on the 

reliability test results, the validation of the items, 

the difficulty level, and the distinguishing power. 

Reliable means trustworthy, so instruments that are 

declared reliable are instruments whose 

measurement results can be trusted (Asrul, 

Ananda, & Rosnita, 2014). Based on the results of 

reliability calculations with Alpha Cronbach's 

formula in (Widiyanto 2018), the instrument 

developed was declared reliable with a reliability 

coefficient (r11) of 0.782. When compared with 

the product-moment coefficient value (table r) at N 

= 39 with a significance of 5%, namely 0.316, then 

r11> r table or 0.782> 0.316. A reliable instrument 

is an instrument that can be used repeatedly, and 

the measurement results are fixed (Asrul, Ananda, 

& Rosnita, 2014). 

The validity of the items in Figure 2 shows 

the percentage of validity of each item in the very 

low to very high category. Of the 15 questions 

tested, there were 0% of the questions in the very 

low category. It can be interpreted that there are no 

invalid questions. For questions in the low 

category as many as 33% or five questions, namely 

numbers 6, 9, 11, 13, and 14, the moderate 

category is 40% or six questions, namely numbers 

1, 2, 3, 8, 10, and 12, the high category is 20% or 

three questions, namely numbers 4, 5, and 15, and 

the very high category is 7% or 1 question in 

number 7. From these categories, it is stated that as 

many as 15 questions are valid. The validity of the 

questions is determined by calculating the 

correlation coefficient using the Pearson product-

moment correlation formula and comparing it with 

the r table. From the calculation results for the low 

to very high category, the value r> r table = 0.32, 

so it can be concluded that the fifteen questions 

developed were declared valid through the item 

validity test. 

Level of  Difficulty  

The difficulty level is obtained from 

calculating the average score of each item 

compared to the maximum score of the questions 

used. From the calculation results, the percentage 

of difficulty level for each item from easy to 

difficult categories can be seen in the diagram in 

Figure 3. 

 
Figure 3. Level of Difficulty 

The difficulty level (Figure 3) shows that 

87% of the questions have categorized a medium, 

and 7% were categorized as easy and difficult. It 

shows that as many as 87% or 13 questions are 

reasonable or feasible questions to use. A good 

problem is neither too easy nor too difficult to 

solve. (Widiyanto, 2018). On the other hand, 7% or 

one question from the easy and difficult categories 

is not suitable for use. Easy questions are found in 

number 1, and difficult questions are in number 11. 

The rest are in the medium category. 

Discriminating power 

The discriminating power of each item is 

determined from the coefficient of difference in the 

difference in the average grouping of upper and 

lower class students compared to the maximum 

score. The discriminating power test is presented in 

the diagram in Figure 4. 

 
Figure 4. Discriminating Power 
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The discriminating power in Figure 4 shows 

that of the 15 questions developed. There were 

13% or two questions in the poor category, 60% or 

nine questions in the moderate category, 27% or 

four questions in the good category, and 0% or no 

questions in the category very good. This 

percentage shows that as many as 13 questions 

from the sufficient and good categories are feasible 

to use. Meanwhile, two questions from the 

unfavorable category, namely numbers 11 and 13, 

were not suitable for use or needed consideration. 

The coefficient of difference can differentiate 

between smart students (upper class) and stupid 

students (lower class). The greater the coefficient 

of difference, the better the problem is. A low 

coefficient of difference cannot distinguish 

between upper and lower classes, meaning that 

smart and stupid students can do them or smart or 

stupid students cannot do them. Good questions are 

questions that only smart students can answer. 

(Widiyanto, 2018). 

Questions that can be used for data 

collection meet the four criteria of empirical 

validity testing. These four criteria must be met 

because they are related to one another. Of the 15 

questions developed, 12 questions were feasible 

and met the four criteria, and three questions were 

not feasible, namely numbers 1, 11, and 13. 

Student Science Literacy Profile 

After testing the instrument's validity, and 

analysis of the students' physics science literacy 

profile was analyzed. The categories of students' 

physics science literacy profile based on the 

percentage of values can be seen in table 2. 

Knowledge of science in scientific literacy is 

limited to knowledge and how the process of 

knowing is applied to the surrounding life 

(Mardhiyyah, Ruslowati, & Linuwih, 2016). 

According to the PISA definition, scientifically 

literate someone is capable and willing to engage 

in reasoned discourse about science and 

technology (OECD, 2016). 

 

Table 2.  Science Literacy Profile on Physic 
Category Number of Students Percentage 

Very High 0 0% 

High 2 5% 

Moderate 9 23% 
Low 8 20% 

Very low 21 53% 

Total 40  

 

The average value obtained is 39.85, with a 

percentage of 53%. This percentage value is 

obtained from calculating the mean score of the 

experimental students compared to the maximum 

score of 75. Thus, from this value, it can be 

categorized that students' average science literacy 

ability is in the very low category. If viewed from 

each item, the students' physics science literacy 

skills can be categorized in Table 3. 

Based on Tables 2 and 3, the percentage of 

students' physics science literacy abilities varies. If 

viewed from the indicators of each item, it can be 

grouped into indicators of scientific literacy as in 

Table 4. Based on Tables 2 and 3, the percentage 

of students' physics science literacy ability varies. 

If viewed from the indicators of each item, they 

can be grouped into indicators of scientific literacy 

as in Table 4. 

The results of the test on students can be 

analyzed the profile of the physics science literacy. 

Based on Table 2, the students' physics science 

literacy profiles at SMAN 4 Sidoarjo vary from 

very low to high. The average scientific literacy 

ability of students is in the very low category. It 

shows that the students' physics science literacy 

skills are still below standard if viewed from the 

indicators of each item and indicators of scientific 

literacy as in Tables 3 and 4. 

Indicators: explain phenomena scientifically 

Students are expected to recognize, offer, 

and evaluate explanations for various natural and 

technological phenomena (OECD, 2016). Based on 

Table 4, students' scientific literacy abilities on this 

indicator fall into the medium category. That is, 

some students can recognize, offer, and evaluate 

explanations of natural phenomena and 

technology. For question number 1, students' 

scientific literacy falls into the medium category 

with the questions in Figure 5. 
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Table 3. Percentage of students' scientific literacy per item 

Indicator 
Item 

number 
Percentage Category 

Explain how the fluid works on the upward force of objects 

based on scientific phenomena according to Archimedes' Law. 
1 72% Medium  

Explain the position of fluid to an event based on scientific 

phenomena according to capillary symptoms. 
2 55% Low 

Formulate a hypothesis of the impact of fluids on an event based 

on scientific phenomena according to capillary symptoms. 
3 68% Medium 

Explain the benefits of the application of fluids in life-based on 

scientific phenomena according to Pascal's Law. 
4 65% Medium 

Explain the role of fluids on the buoyancy of objects based on 

scientific phenomena according to Archimedes' Law. 
5 56% Low 

Identify the efficiency of using an object in a fluid based on 

scientific phenomena according to Archimedes' Law. 
6 59% Low 

Write the correct problem formulation based on scientific 

phenomena according to Hydrostatic Pressure. 
7 41% Very Low 

Interpret scientific variables based on scientific phenomena 

according to Hydrostatic Pressure. 
8 40% Very Low 

Evaluating the method used for the investigation of submarine 

motion based on scientific phenomena according to Archimedes' 
Law. 

9 37% Very Low 

Describe and evaluate the methods Archimedes uses to ensure 
the accuracy of data based on scientific phenomena. 

10 43% Very Low 

The graphical data represents the relationship between the mass 
of substance and density in description based on scientific data 

according to the density of the substance. 

11 30% Very Low 

Analyze the conclusions of the data in an experiment based on 

scientific research according to Archimedes Law.  
12 60% Medium 

Identify assumptions, evidence, and reasons related to an event 

based on scientific phenomena according to the principles of 

Archimedes Law. 

13 36% Very Low 

Distinguish between assumptions based on scientific evidence or 

assumptions based on other considerations based on scientific 

phenomena according to the principle of surface tension. 

14 71% Medium 

Evaluate the scientific assumptions and evidence of the dewdrop 

phenomenon according to the surface tension principle. 
15 68% Medium 

 

 
Table 4. Percentage of students' scientific literacy abilities based on scientific literacy 

indicators 

Science Literacy Indicators 
Item 

Number 
Percentage Category 

Explain phenomena scientifically 1-5 63,0% Low 

Evaluating and designing scientific investigations 6-10 43,7% Very Low 

Interpret data and evidence scientifically 11-12 52,7% Very Low 
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Pada festival balon 

udara yang diisi 5 
orang dewasa 

diterbangkan pada 

ketinggian 5 m. 

Balon udara 
tersebut diisi dengan gas helium sebagai 

bahan bakar. Setelah beberapa saat berada di 

ketinggian 5 m, balon udara dinaikkan 

setinggi 3 m. Kemudian saat hendak turun 
kembali ke permukaan balon udara 

diturunkan secara perlahan sampai ke dasar. 

Bagaimana balon udara dapat naik dan turun 

di udara ? Apakah yang perlu diubah jika 
kapasitas balon udara ditambah menjadi 5 

orang dewasa ? Jelaskan ! 

Figure 5. Problem number 1 

 

In this question, almost all students have 

understood the meaning of the problem. Some of 

the answers are not quite right because students do 

not understand the application of physics to hot air 

balloons. Thus, it cannot explain how the lift force 

works in a hot air balloon. For question number 2, 

students' scientific literacy was in a low category; 

by applying the ink liquid pattern event to the 

uniform, most students understood the question's 

meaning, but some students did not understand the 

questions. However, most students do not 

understand that fluid position in the questions is 

included in capillary action. 

For question number 3, the students' 

scientific literacy was in the medium category who 

used the flood phenomenon application. Most of 

the students gave the correct hypothesis, but few 

gave the right reasons. The correct hypothesis is 

obtained by students from reasoning based on the 

phenomena that occur. The answer is inaccurate 

because students do not understand the relationship 

between capillary subjects and the application to 

the questions. For question number 4, the students' 

scientific literacy was in the medium category who 

used hydraulic machine technology in the car 

wash. Most of the students were able to understand 

the meaning of the questions and answer them 

correctly. Students who answer incorrectly most do 

not understand that the application of hydraulic 

machines in car washing is included in the benefits 

of fluids, namely Pascal's Law.  

For question number 5, students' scientific 

literacy was low using ships at tourist attractions 

with different passenger capacities. Most of the 

students answered wrong. Students' incorrect 

answers were dominated by inaccurate predictions 

or problem analysis. They answered that the ship's 

mass, ship size, and sea waves influenced the ship 

to float. However, some students answered 

correctly for the right reasons, namely because the 

ship has a buoyancy force adjusted to the ship's 

capacity, volume, and hull. 

 

Indicators: evaluate and design scientific 

investigations 

Students are expected to describe and assess 

scientific investigations and propose ways of 

solving a problem scientifically (OECD, 2016). 

From Table 4, it is known that on this indicator, 

students' scientific literacy skills are in the very 

low category. Students' ability to evaluate and 

design scientific investigations is below average. 

For question number 6, the students' scientific 

literacy was in the low category carrying ship 

applications with different hull shapes. Students 

who have high thinking skills can analyze the 

hull's efficiency by looking at the pictures provided 

in the questions. 

Meanwhile, students with low analytical 

skills will relate the shape and size of the ship to 

the hull's efficiency. So, students with this type do 

not understand the meaning of the question 

command asked. Many students can only answer 

the type of stomach that is effective without giving 

reasons, or the reasons given are not quite right. It 

is because students only guess which stomach is 

roughly effective without thinking about what 

makes it effective. For number 7 it is in the very 

low category with the questions in Figure 6. 

 
Bacaan untuk soal nomor 7-8. 

Dua turis yang sedang 

berlibur di Bali 

melakukan kegiatan 

diving atau menyelam. 

Turis pertama 

menyelam pada 

kedalaman 10 m di 

bawah permukaan laut, sedangkan turis kedua 
menyelam lebih dalam 12 m dari turis pertama. 

Sesampainya kembali ke permukaan, turis kedua 

mengeluhkan sesak dan sulit bernafas ketika 

menyelam. Tekanan atmosfer di permukaan air 
sama dengan 1 atm dan massa jenis fluida 1.030 

kg/m3. Bagaimana rumusan masalah yang tepat 

untuk bacaan di atas ? 

Figure 6. Example problem number 7. 

 

The average student's answers did deviate 

from the questions, and many answered the 

conclusions of the phenomena in reading. It proves 

that students do not know the meaning of the 

questions about the problem formulation. For 

question number 8, students' scientific literacy was 
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in the very low category, reading the same 

question as number 7. It was still related to the 

design of scientific investigations, namely 

interpreting scientific variables. Like problem 

formulation, most students do not know scientific 

variables (bound, manipulation, response). For 

question number 9, students' scientific literacy fell 

into the very low category using the submarine 

application. Most students cannot evaluate the 

motion of the submarine, which is included in the 

Archimedes Law material. Some students only 

answer the points without explaining the 

evaluation, or the evaluation given is not correct. 

For question number 10, students' scientific 

literacy fell into the very low category using the 

experimental phenomenon of scientists, namely the 

Archimedes experiment in determining density. On 

average, students are not able to evaluate a method 

that Archimedes has done in the experiment. It 

proves that the ability to evaluate students is still 

very low. 

Indicators: interpret data and evidence in a 

scientific manner 

In this indicator, students are expected to 

analyze and evaluate data scientifically, explain in 

various representations, and draw the correct 

conclusions (OECD, 2016). The students 'scientific 

literacy profile on this indicator is in the very low 

category (Table 4), which means that the students' 

ability to interpret scientific data and evidence is 

below the average. For question number 11, the 

students' scientific literacy was in the very low 

category (Figure 7). 

 
Perhatikan grafik di bawah ini !  

Dari grafik tersebut representasikan data dalam 

bentuk analisa hubungan massa dan volume dari 

ketiga fluida ! 

Figure 7. Example problem number 11 

This question is presented in graphical form. 

None of the forty students had the correct answer. 

It shows that all students cannot analyze data in 

graphical form and interpret it in descriptions. For 

question number 12, the students' scientific literacy 

was in the medium category using experimental 

data on the viscosity of three different fluids. The 

average answer given by students can guess the 

most significant fluid viscosity coefficient, but no 

scientific evidence and explanation are given to 

support this answer. It shows that students do not 

fully understand the concept of viscosity and its 

application in everyday life. Students can only 

shoot from the viscosity of the fluid. For question 

number 13, students 'scientific literacy was in the 

very low category by using experimental pictures 

of eggs and salt solution according to Archimedes' 

Law. The average student's answer is wrong. It 

shows that students have not been able to identify 

assumptions, evidence, and reasons for the 

experimental results presented.  

For question number 14, students' scientific 

literacy fell into the medium category. In this 

problem, two figures are presented, which 

represent the phenomenon of surface tension and 

not. Students were asked to distinguish which of 

the two images included a scientific assumption of 

surface tension. Of all the students' answers, most 

of them answered correctly. However, only a few 

answered with scientific reasons. It shows that 

students who answered correctly without scientific 

reasons only guessed from pictures and 

explanations without knowing surface tension in 

the questions. For question number 15, the 

students' scientific literacy was in the medium 

category. Most of the students' answers were 

correct. However, some answers do not include an 

evaluation of the assumptions or evidence sections. 

It shows that students do not master how to 

interpret data and scientific evidence. 

The trials were carried out using valid 

instruments with medium question categories. The 

instrument used contained questions about the 

phenomena of everyday life so that students could 

more easily understand the application of physics 

in life. However, the students 'scientific literacy 

results were at very low criteria, meaning that the 

student's abilities were still below average. Based 

on previous studies, the ability of students to 

evaluate and design scientific investigations is, on 

average lower than the other two categories 

(Milanto, Zainuddin, & Setyarsih, 2021). Similar 

to the results of previous studies, in this study, the 

highest average ability of students was to explain 

phenomena scientifically. 

Students' literacy skills at SMAN 4 Sidoarjo 

are not yet good because learning is done online or 

online because it is still during the Covid-19 

pandemic. It hinders learning which should be 

explained directly through student experiments and 

experiments. Online learning is considered less 
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effective, especially in physics, because of the 

reduced time for active learning and limited 

technology to explain learning in detail. Providing 

scientific literacy to students is only done 

implicitly through informing several technologies 

being applied in direct learning, both scientifically 

analyzing and evaluate. In this case, increasing 

students' scientific literacy relies not only on the 

role of a teacher. According to (Treacy & Melissa, 

2011), increasing scientific literacy can be 

obtained from reading, writing, and reviewing 

journals. In addition, students must also have the 

ability to study literature critically and 

scientifically (Jurecki & Wander, 2012). 

Conclusion 

The developed instrument for assessing physical 

science literacy based on everyday life phenomena for 

students is theoretically and empirically feasible. The 

theoretical validity is 83% which includes material, 

construct, and language criteria. The empirical validity 

of 80% or 12 of the 15 questions were declared valid, 

which included the criteria for item validity, reliability, 

difficulty level, and distinguishing power. The average 

physical science literacy ability based on the 

phenomena of everyday life on static fluid material for 

students of SMAN 4 Sidoarjo is in the very low 

category with a percentage of 53%. Some of the criteria 

for indicators of scientific literacy, namely, indicators 

explain phenomena scientifically in the moderate 

category (63.0%), indicators evaluate, and scientific 

design investigations in the very low category (43.7%), 

and indicators interpret data and evidence scientifically 

in the very low category (52.7%). 

The physical science literacy assessment 

instrument based on the phenomena of everyday 

life that has been developed is feasible to be tested 

and used as an evaluation tool in learning. Further 

research related to assessment instruments is 

needed, especially in a more detailed discussion 

regarding aspects of scientific literacy and how to 

improve students' scientific literacy skills through 

learning, both online and offline. 
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