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Abstract. Brebes Distric is one of the areas whose inhabitants have low reading interest. This is evidenced from the data 

of the Central Agency of Statistics (BPS) in 2016 which show that the increasing age of the Brebes population, the level 

of desire to continue the school is lower. Reading is an absolute requirement for people to get a better education. The 

purpose of this research is to analyze the ability of students' science literacy, so it will be known how far students can 

relate between concepts or facts obtained in school with natural phenomena occurring in everyday life. The research used 

quantitative descriptive method. The research was conducted in three schools in Brebes District with different 

achievement level and applied by simple random sampling. The data were taken using an observation sheet containing 

24 science literacy questions that were adopted from Programme for International Students Assessment (PISA) 2015. 

The results showed that the percentage of science literacy students in P SHS, Q SHS and R SHS were 48%, 34% and 

36%. The ability of science literacy that students have cannot be separated from aspects of science literacy such as 

context, competence, knowledge, and attitude aspects. 

 

INTRODUCTION 

Globalization era requires humans to follow the development of science to understand the various phenomena 

that occur in everyday life. These phenomena are more oriented to science and technology. Public awareness of the 

importance of science and technology certainly cannot be separated from reading activities. Reading as the process of 

making meaning from written texts. It needs the harmony of a lot of related sources of information [1]. Reading is the 

process of creating meaning that involves: (a) the reader's existing knowledge; (b) the text information; and (c) the 

reading context [2]. The main goal of reading is to gain the correct message from a text that the writer intended for the 

reader to receive [3]. The other purpose of reading is to get an understanding of the text rather than to acquire meaning 

from individual words or sentences. The outcome of reading comprehension is the mental representation of a text 

meaning that is combined with the readers’ previous knowledge [4][5]. Generally, the purpose of reading, among 

others, to get information, gain understanding, and get pleasure, whereas in particular the purpose of reading, among 

others, obtaining factual information, obtaining information about something special and problematic, providing a 

critical assessment of a person's writing, obtaining emotional pleasure, and filling in leisure [6]. 

Brebes regency is one of the areas in Indonesia with people who have low reading interest. This is evidenced 

from the data of the Central Bureau of Statistics (BPS) in 2016 which indicates that the increasing age of the people 

of Brebes Regency, the level of desire to continue school is lower. BPS data of 2016 shows that at 7-12 years old men 

and women who not / not yet get school had a percentage of 0.70%; 98,89% of still school; and 0.41% no school 

anymore. Age categories of 13-15 years old of men and women who not / not yet get school had a percentage of 0.37%; 

90.35% of still school; and 9.28% no school anymore. The age categories of 16-18 years old of men and women who 

not / not yet get school had a percentage of 0.00%; 51.99% of still school; and 48.01% no school anymore. Age 
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categories 19-24 years old of men and women not / not yet get school had a percentage of 0.47%; 13,76% of still 

school; and 85.77% no school anymore. The results above indicate that the people of Brebes Regency have a high 

desire to school at the age of 7-15 years, whereas the age of 6-24 years, the Brebes community's desire for schools has 

decreased. 

One of the factors that affect the development of science related science and technology is the ability associated 

with the mastery of science known as science literacy [7]. Science literacy is important because everyone needs 

information and knowledge to make choices and solve problems. Science literacy contributes to social life, the 

economy of society and the process of decision making [8]. In modern times, not only scientists and engineers must 

have science literacy to make responsible decisions on issues that require knowledge and understanding of science, 

but students also need to practice their literacy skills [9]. The nature of science literacy based on implications and 

testing in a country has three standard elements, there are knowledge of the contents of science, understanding of 

science, and understanding and conducting scientific research [10]. Science literacy can be enhanced by connecting a 

concept of science to an emerging and exciting topic in real life [11]. 

Student need to be equipped with 21st century skills to overcome challenges in science and technology. The 21st 

century skill consists of four major domains are digital age literacy, inventive thinking, effective communication, and 

high productivity [12]. The science literacy is for all students, regardless of whether or not the student becomes a 

scientist or not [13]. Science literacy is very important to be mastered by student so that student is active in learning. 

Student science literacy can be honed with reading habits so that student can know knowledge that they have not 

known before. Reading can explore the knowledge of student, then student can make their own correlation in 

accordance with the concept they have. In fact, based on PISA data on the science literacy of Indonesian students in 

the last three years, stated that in 2009 Indonesia was ranked 55 out of 65 countries. In 2012 and 2015, Indonesia ranks 

64 out of 65 countries and 62 out of 70 countries. 

Several factors cause low of students' science literacy. The first factor is the habit of learning science that is still 

conventional and ignore the importance of the ability to read and write science as a competence that must be owned 

by students. The second factor is the ability of students in interpreting the graph / table presented in the problem is still 

limited. Students are accustomed to filling out tables that have been provided by the teacher, so that students are less 

able to interpret the graph / table. The third factor is that students are not used to doing science literacy questions. 

These factors indicate that the learning process in school is very influential on the achievement of student science 

literacy. In addition, teachers have an important role in developing students' science literacy skills in the learning 

process [14]. 

The purpose of PISA evaluation is to improve the quality of education that is focused on science literacy. PISA 

establishes three aspects of the competency component or scientific process in the assessment of science literacy, there 

are identifying scientific questions, explaining scientific phenomena and using scientific evidence [15]. A study of 

science literacy concludes that global science literacy is very low [16]. One of the main goal of education is the 

realization of a scientific literate community. In addition, improving students' science literacy in schools has also been 

the goal of the curriculum and the lecturers of science [17]. The revision of the 2006 curriculum into the 2013 

curriculum is a solution provided by the Government of Indonesia to resolve the low science literacy skills of students. 

There are two main groups that have views on scientific literacy, the science literacy group and the scientific 

literacy group [18]. The first group considers that the main component of science literacy is the understanding of 

science content that is the basic concepts of science that have been understood by many science teachers. The second 

group views the science literacy in the direction of life skill, a view that recognizes the need for reasoning skills in a 

social context and emphasizes that science literacy is for everyone, not just to people who work in the field of science. 

[19]. 

Science literacy includes two main competencies [20]. The first competence is the lifelong learning competence, 

is to equip students to obtain continuing education from the lowest level of education to the highest level of education 

[20]. The second competence is the competence in using the knowledge they have to live a life that is influenced by 

the development of science and technology science [20]. Regarding the results of BPS Brebes Regency, it can be 

categorized that the competence of community science literacy Brebes Regency is still low. That's because the interest 

of the people of Brebes Regency to obtain continuous education is still low. 
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Students need to have good scientific literacy skills so they can achieve knowledge related to science and 

technology in accordance with the current development [21]. In addition, students who master scientific literacy will 

be able to ask and answer questions related to science and technology and be able to describe, as well as to explain the 

natural phenomena that occur [22]. Student are also capable of identifying scientific issues based on scientific and 

technological knowledge, able to read and understand science in an article about current issues, and also be able to 

orally argue against the validity of the conclusions drawn [23]. The ability of students 'science literacy can be measured 

to find out the extent to which students' understanding of science knowledge. Therefore, the purpose of this study is to 

know the ability of science literacy students of Senior High School in Brebes Regency. 

 

RESEARCH METHODS 

This research is a descriptive research that aims to explain or describe the level of science literacy to students in 

Senior High School (SHS) in Brebes Regency. Descriptive research is a study that describes the achievement of a 

particular subject without treatment and is intended to take the information directly in the field and provide a 

description of the facts without associated with other facts [24]. Based on BPS data, the interest of Brebes community 

study is still low. Therefore, the research was conducted in three Senior High School (SHS) of Brebes Regency, such 

as SHS  P, SHS  Q, and SHS  R.  

The population in this study were all students in three SHS  Brebes. The sample in this study are two classes of 

science in each school. Samples were taken by simple random sampling technique. In simple random sampling evely 

member of the population has a equal and independent chance of being selected for the sample. This method is inthe 

population [25]. The data is taken using an observation sheet containing the science literacy questions which then the 

data is defined in the form of percentage for each student. The science literacy questions used are derived from PISA 

2015 which contains four aspects of science literacy namely context, content, competencies and attitudes aspects. 

Data collection techniques are pursued through the following steps: 

1. Population taking stage: 

The population is taken based on the number of schools used for the research, ie three Senior High School (SHS) 

with high, medium and low quality qualifications, namely P SHS, Q SHS and R SHS. Thus, the population in the 

study were all students in the three schools used. 

2. Sampling stage: 

a) Determine the population on the research to be conducted 

b) The sample in the research are two science classes in each senior high school, among others grade XI Science 

4 (XI-4) and XI Science 8 (XI-8) in P SHS, XI Science 1 (XI-1) and XI Science 2 (XI-2) in Q SHS and XI 

Science 1 (XI-1) and XI Science 2 (XI-2) in R SHS. 

3. Data retrieval stage: 

a)  Provide science literacy questions from PISA 2015 to students in each school. Students are given answer sheets 

to write answers from science literacy questions. PISA science literacy questions consists of 24 questions, 

including 14 multiple choice questions and 10 description questions. 

b)  Calculating the percentage of students' ability to answer the PISA science literacy questions with Equation (1) 

[26]. 

c) Compare the average results obtained by each school with Table 1 [26]. 

d) Analyze students' science literacy skills in each of the Senior High Schools (SHS) Brebes Regency 

%S = 
𝑅

𝑁
 x 100% (1) 

Where : 

%S = Percentage og scientific literacy ability 

R = The correct answer 

N = The total of right answer 
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TABLE 1. Criteria Assessment of Student Science Literacy Ability 

Criteria Interval 

Very High 86 – 100 

High 76 – 85 

Sufficient 60 – 75 

Low 55 – 59 

Very Low ≤ 54 

 

RESULTS AND DISCUSSION 

 

General Science Literacy Ability Level 

The question of science literacy used to measure the science literacy level of students in P, Q and R SHS consists 

of 24 questions covering 14 multiple choice questions and 10 description questions. Science literacy test was carried 

out in three schools in Brebes Regency, among others, 53 students combined grade XI-4 and XI-8 in P SHS, 57 students 

combined grade XI-1 and XI-2 in Q SHS, 63 students combined grade XI-1 and XI-2 in R SHS . Figure 1 shows that 

the highest science literacy results are owned by P SHS, then R SHS and the last Q SHS. Based on table 1, science 

literacy competencies of P, Q and R SHS are still classified as very low. The results of science literacy tests conducted 

to each school, can be seen in Figure 1 as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1. Graph of Score Percentage of Science Literacy Test in Each School 

 

Figure 2 shows the number of students P SHS who answer incorrectly to each of the numbers on a given science 

literacy question. The error answered the most in grade XI-4 is shown in number 16 with 28 students answer incorrectly 

of 28 students who took the science literacy test. It shows that all students who follow science literacy test no one 

answer correct from question number 16. While error replied most in grade XI-8 shown in number 8 with 25 students 

who answered incorrectly from 25 students who follow science literacy test . Same with grade XI-4, in grade XI-8 of 

P SHS no one answered correctly from question number 16. 
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FIGURE 2. Relationship Graph Between The Amount of Students to the Number of Question in P SHS  

 

Figure 3 shows the number of student Q SHS who responded incorrectly to each of the numbers on a given 

science literacy question. The error answered the most in grade XI-1 is shown in number 8, which is 30 students from 

30 students who take science literacy test. While the error answered the most in grade XI-2 shown at number 16, which 

is 27 students from 27 students who follow the science literacy test. The results show that at the number 8 and 16 of 

the science literacy given, no students are correct. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3. Relationship Graph Between The Amount of Students to the Number of Question in SHS Q 

Figure 4 shows the number of students R SHS who answered incorrectly to each of the numbers on the science 

literacy test given. The most error asnwer in grade XI-1 is shown in number 8 with 34 students from 34 students who 

take the science literacy test. While the most most error asnwer in grade XI-2 shown in number 8, which is 29 students 

from 29 students who follow science literacy test. Same with P SHS and Q SHS, in R SHS on number 8 about science 

literacy given no students who answered correctly. Based on the analysis that has been done in P, Q, and R SHS found 

the result that the most frequent students answer incorrectly is found on the number 8 and 16. 
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FIGURE 4. Relationship Graph Between The Amount of Students to the Number of Question in SHS R 

 

Number 8 is a question with competence aspect of data interpretation and scientific evidence, while question 

number 16 is a matter of competence aspect of explaining scientific phenomenon. Interpretation of data and scientific 

evidence involves identifying or submitting evidence necessary to answer questions in a scientific inquiry [27], while 

explaining scientific phenomena involving students to apply science knowledge in given situations, describing 

phenomena and identifying appropriate predictions [27]. Science literacy test number 8 and number 16 given to 

students is included in the science literacy question level 4. Students at proficiency level 4 can work effectively with 

explicit models for complex, concrete situations that might involve constraints or call for making assumptions. They 

can select and integrate different representations, including symbolic ones, linking them directly to aspects of real-

world situations. Students at this level can use well developed skills and reason flexibly, with some insight, in these 

contexts. They can construct and communicate explanations and arguments based on their interpretations, arguments 

and actions [28]. 

 

Level of Literacy Ability of Science Based on Competency Aspect 

Scientific literacy included four aspects, there are: a) scientific contexts aspect; b) scientific competencies aspect; 

c) scientific knowledge aspect; and d) scientific attitude aspect [29] [30]. The priority of PISA 2012 assessment in 

science literacy focused on some aspects of science competence, namely: identifying scientific issues, explaining 

scientific phenomena based on scientific knowledge, and using scientific evidence to draw the conclusions described 

[27]. Based on the analysis conducted in P, Q, and R SHS using PISA 2015 science literacy test instrument, there are 

3 aspects of competence of science literacy used. Three aspects of science literacy among others interpret data and 

evidence scientifically, evaluate and design scientific enquiry, and explain phenomena scientifically. 

There are 24 numbers in the science literacy test consisting of 8 aspects of interpret data and evidence 

scientifically, 7 aspects of evaluate and design scientific enquiry, and 9 aspects of competence explain phenomena 

scientifically. Based on table 2, the most competency aspect answered by students is evaluate and design scientific 

enquiry competence that is 59.84%. Competence aspects of interpret data and evidence scientifically get percentage 

50.71%, while the competence aspects of explain phenomena scientifically get percentage 48.85%. The results indicate 

that students of P SHS more master the ability to draw conclusions, provide reasons to support or reject conclusions, 

identify assumptions made in reaching conclusions, communicating conclusions related to evidence and reasoning 

behind conclusions, and make a reflection based on the social implications of scientific inference [27]. 

 

TABLE 2. Aspects Competence of P Senior High School (SHS) 

Symbol Competence Total Number Percentage (%) 

K1 Interpret Data and Evidence Scientifically 8 50.71 

K2 Evaluate and Design Scientific Enquiry 7 59.84 

K3 Explain Phenomena Scientifically 9 48.85 
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Tables 3 and 4 show that aspect of competence is most controlled by students of Q and R SHS are the evaluate 

and design scientific enquiry, because the percentage earned is 59.03% for Q SHS and 46.90% for R SHS. The 

percentage indicates that K2 in Q and R SHS gets a percentage which is more than any other aspect of competence. 

Competence aspect of explain phenomena scientifically get 48.85% percentage for Q SHS and 45.28% for R SHS, 

while interpret data and evidence scientifically get 41.04% for Q SHS and 40.09% for R SHS. The results indicate that 

student of Q and R SHS master the ability to recognize issues that may be scientifically investigated, identify key 

words for scientific information, and recognize the key to scientific inquiry [31]. 

 

TABLE 3. Aspects Competence of Q Senior High School (SHS) 

Symbol Competence Total Number Percentage (%) 

K1 Interpret Data and Evidence Scientifically 8 41.04 

K2 Evaluate and Design Scientific Enquiry 7 59.03 

K3 Explain Phenomena Scientifically 9 48.85 

 

TABLE 4. Aspects Competence of R Senior High School (SHS) 

Symbol Competence Total Number Percentage (%) 

K1 Interpret Data and Evidence Scientifically 8 40.09 

K2 Evaluate and Design Scientific Enquiry 7 46.90 

K3 Explain Phenomena Scientifically 9 45.28 

 

Science is a human activity to seek knowledge of the universe in a systematic way that is by using scientific 

methods to observe, identify, describe, and conduct investigations about natural phenomena [32]. Scientific literacy is 

a foundation in the process to develop complex thinking among students through the process of establishing a concrete 

relationship between the content of science with everyday context for problem solving process concerning a variety of 

topics and situations [33]. 

 

CONCLUSION 

 

The insight of science literacy students in P SHS is better than R and Q SHS. In addition, it is also indicated that 

science insight of R SHS students is better than Q SHS. There are four aspects of science literacy that must be mastered 

by students. The important science literacy aspect is mastered because students are expected to have a high sense of 

concern for themselves and their environment in facing the problems of daily life and make decisions based on the 

science knowledge they have understood. 
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