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Assessing Scientific Literacy Skills of Indonesian Students: Problem of 

Biology Teaching in Junior High School in South Sulawesi 

This study aimed to determine the scientific literacy skills of junior high school students 

in biology teaching in South Sulawesi, Indonesia. This research was a survey research. 

Sampling was selected through a progressive random sampling technique with 

stratification. The research samples were four junior high schools, they are: SMP Negeri 

4 Makassar, SMP Negeri 26 Makassar, SMP Negeri 2 Maros, and SMP Negeri 4 Sinjai. 

Each school was represented by 2 classes with a total samples were 235 students. The 

results of research showed that the percentage of junior high school students who were 

able to understand the inquiry method that leads to scientific knowledge as much as 

17.02%, and ability to organize, analyse, and interpret the quantitative data and 

scientific information as much as 36.23%. Overall, it can be concluded that the 
scientific literacy of junior high school students in biology teaching was still low. The 

constructivist learning method should be used by the teacher, such us using inquiry 

method and completed by an innovative media and learning resources to enhance 

students’ scientific literacy.  

Keywords: scientific literacy, biological literacy, constructivist paradigm, inquiry 

learning, junior high school students 

INTRODUCTION 

Basically, every human being has a great curiosity about science, but it must be 

recognized that not all are able to understand science easily. Especially in learning in 

the schools it takes a long process to shape the quality of personal learners in the field 

of science. The development of the 21st century provided various demands for each 

individual to be able to follow developments in the fields of science and technology 
(Ozdem, et al., 2010). The 21st century required students to master various skills that 

relevant to the five pillars of education which include learning to believe to God, 

learning to know, learning to do, learning to be and learning to live together (Bahri, et 

al., 2019).  

Science has a significant influence on people's private lives and the global economy. To 

be successful in this century, students must have good scientific literacy skills and 

principles for life-long learning (Glynn & Muth, 1994). Good reading skills will 

accustom students to not only learn to read but read to learn and have the ability to 

understand reading (Kuhlthau, 2010). Scientific literacy is a must for every individual to 

have a greater opportunity to be able to adapt to the dynamics of life, especially in terms 

of mastering the ability to read in order to enhance the development of a the country.  
Gormally et al., (2012) defined scientific literacy as a person's ability to distinguish 

scientific facts from a variety of information, recognize and analyse the use of scientific 

inquiry methods as well as the ability to organize, analyse, interpret quantitative data 

and scientific information. Science literacy was the ability to think scientifically, and 

critically, and be able to use scientific knowledge to develop decision-making skills 

(Suwono et al., 2019). 
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Science education is now a form of reformation or change to the previous education 

system in the context of the availability of scientific literacy. According to Holbrook 

and Rannikmae (2009), learning scientific literacy is learning that leads to self-

development in honing abilities and creativity based on the scientific knowledge that is 

relevant to daily life and plays a role in supporting students in making decisions to solve 

problems.  

When related to the definition of scientific literacy, it can be seen from two groups, 

namely the science literacy group and the scientific literacy group. The science literacy 

group explained that the main component of scientific literacy is the understanding of 

science content, namely the basic concepts of science (Holbrook & Raniikmae, 2009). 
The scientific literacy group explained that scientific literacy is in line with the 

development of life skills which means that the view recognizes the need for reasoning 

skills in a social context and emphasizes that scientific literacy is intended for everyone 

(Rychen & Salganik, 2003). The aspect of scientific literacy according to Chiappetta, et 

al. (1991) consisted of knowledge of science, investigation of the nature of science, 

science as a way of thinking, and interaction between science, technology, and society.  

The importance of scientific literacy capabilities has led to Indonesia taking part in 

international assessments namely TIMSS (Trends International Mathematics and 

Science Study) and PISA (Program for International Student Assessment). TIMSS 2011 

result showed Indonesia ranked 40 out of 42 countries with an average rating of 406. 

TIMSS assessment information shows that students' scientific skills at TIMSS are still 

below the international average of 500 and generally at the lowest level (Low 

International Benchmark). The analysis of the PISA 2015 result in mathematics, 

science, and reading organized by the Organization for Economic Co-operation and 

Development (OECD) shows that the quality of Indonesia's education is ranked 69 out 
of 76 countries (OECD, 2016). This illustrated the ability of scientific literacy of 

students in Indonesia, which was still low. Therefore, the problems that occur must be 

immediately sought a solution to suppress the emergence of a problem or a greater 

challenge and overcome the problems that are happening. In this case, it is important to 

shape the scientific literacy skills of students, which certainly requires a large role from 

educators to build these skills.  

Most people in the world have low scientific literacy, including biology teaching in 

Indonesia while biology is actually the main approach in solving world problems today. 

The results of research conducted by Sulistiawati (2015) showed a lack of 

understanding of biology students about global issues such as global warming, climate 

change, and health. This finding is also guaranteed by scientific literacy tests, which 

come from Test of Scientific Literacy Skill (TOSLS), conducted by the Department of 
Biology of the Faculty of Mathematics and Science, State University of Malang (UM) 

against first-year biology students. The results showed the low scientific literacy of 

students with an average score of 43.10 out of 100. This critical condition indicates that 
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it is necessary to increase student scientific literacy (Suwono, et al., 2019). The low 

scientific literacy ability of these students certainly has links that are interrelated with 

science learning at the level of education below, especially at the secondary education 

level like junior high school. 

Biology learning seeks the formation of students as human beings who have the capital 

of scientific literacy that is humans who open up their self-sensitivity, examine, filter, 
apply, and contribute to the development of science and technology to improve the 

welfare and benefit of society. So that scientific literacy is seen as multidimensional 

which is not only an understanding of scientific knowledge but can enhance the ability 

to think and associate the understanding of knowledge gained with daily life and 

understand the relationship of science with other disciplines (Suwono et al., 2009). 

Several instruments have been developed to assess aspects of individual scientific 

literacy skills, but there is no single instrument that can be used to measure all skills. 

Two surveys often used for international comparisons of scientific literacy include 

questions about non-laboratory science process skills, such as to define science, and 

items that measure vocabulary and basis content knowledge (basic content knowledge). 

Scientific reasoning instruments are generally developed specifically to test cognitive 
skills related to critical thinking and reasoning (Gormally et al., 2012). Critical thinking 

is seen as an indispensable life skill. The process of improving thinking basically 

creates habits of reflection and questions every aspect of life (Arend, 2009). Teachers 

want students to use high cognitive orders such as critical thinking but tend to practice 

to focus on students' memorization efforts or assignments given at a lower cognitive 

level (Arend, 2009). 

Fisher, (2009), defined critical thinking as a skilled and active interpretation and 

evaluation of observation and communication, information and argumentation. Eggen 

and Kauchak (2012) defined critical thinking as the ability and tendency of a person to 

make and do an assessment of conclusions based on evidence. Marrapodi (2003) also 

defined critical thinking into five aspects, namely: (1) critical thinking is a productive 

and positive activity, (2) critical thinking is a process not an outcome, (3) 

manifestations of critical thinking vary according to where it is occur, (4) critical 

thinking is triggered by positive and negative events, (5) critical thinking is emotional 

as well as rational. Rational means having beliefs and views that were supported by 
standard, adequate, and relevant evidence (Lambertus, 2009). In the learning process, 

critical thinking is a systematic process that allows students to formulate and evaluate 

their own beliefs and opinions. Critical thinking skills could be useful to support what 

we know, improve thought processes and decision making (Stanton, William, Gore, 

Sevdalis and Strub, 2011). 

Based on the description above, this research was focussed to determine the scientific 

literacy of junior high school students in biology teaching in South Sulawesi, Indonesia. 

This research focussed to answer the question about the ability of students to understand 

the inquiry method that leads to scientific knowledge and ability to organize, analyse, 

and interpret quantitative data and scientific information. 
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RESEARCH METHOD 

Research Design 

This research was a survey research by collecting quantitative data, adding data using 

scientific literacy-based test instruments and then analyzing the data to describe trends 

about the answers to research questions. This procedure also interprets the meaning of 

the data obtained. 

Participants and Sampling Technique 

The sample of research was progressive random sampling with stratification, which is a 

sampling technique with attention to a level in the population element. Researchers 

conducted research in 3 locations namely Makassar City, Sinjai regency, and Maros 

regency. The selected schools were schools that implement the curriculum 2013 (the 

new curriculum in Indonesia). For schools in Makassar City, conducted in 2 schools, 

namely SMPN 6 Makassar as much 63 students and SMPN 26 Makassar as much as 53 

students, in Maros Regency SMPN 2 Maros as much as 60 students, and in Sinjai 

Regency, SMPN 4 Sinjai as much as 59 students were selected with the total 

participants as much as 235 students. Each of these schools represented the upper type 

(high grade/favorite), medium type (middle/medium grade) and lower type (low grade) 

type schools in South Sulawesi.  

Instruments 

The instrument used in this study, namely Test of Scientific Literacy Skill (TOSLS) 

consisting of 13 numbers that have been validated by experts by referring to scientific 

literacy indicators. In this study an assessment and analysis of junior high school 

students' scientific literacy skills was carried out based on indicators of scientific 

literacy in terms of two aspects ((Gormally et al., 2012)., namely: 1) understanding the 

inquiry method that leads to scientific knowledge, consisting of (a) identifying the valid 

scientific arguments, (b) conducting effective literature search (c) evaluating the use and 

misuse of scientific information, (d) understanding elements of research design, 2) 

organizing, analysing, and interpreting quantitative data and scientific information, 

consisting of (a) making graphs appropriately from data, (b) reading and interpreting 
graphs correctly from data, (c) solving problems using quantitative skills, including 

basic statistics, (d) understanding and interpreting basic statistics and (e) performing 

inferences, predictions, and drawing conclusions based on quantitative data.  

Procedure of the Implementation 

This research was conducted by conducting tests based on scientific literacy skills 

indicators. The time of the test is 45 minutes. The research instrument used was a 

scientific literacy test in the form of multiple-choice with four choices. The test 

instrument consists of 13 numbers that have been validated by experts by referring to 

scientific literacy indicators. Each student's answers are grouped and percentage to see 

the level of scientific literacy based on existing indicators.  
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Data Analysis 

Data of the scientific literacy skill in biology science were analyzed descriptively based 

on the Formula (1): 

Scientific Literacy Skills =
number of correct scores𝑥

number of maximum scores
𝑥100%  (1) 

 

Scientific literacy skills of biological science scores were further grouped into several 

categories, namely very good (grades 80-100), good (grades 66-79.99), quite good 

(grades 56-65.99), low (grades 40-55.99) and failed (grades less than 40). While the 

percentage of students who were able to answer the scientific literacy test correctly 

were grouped into: very high (>80%), high (70%-79.99%), moderate (60%-69.99%), 

low (50%-59.99%) and very low (<50%). 

FINDINGS 

Based on the results of data analysis, information about the scientific literacy skills of 

junior high school students in biology teaching in South Sulawesi was obtained. The 
average score of scientific literacy skills of biology science of students at four junior 

high schools in South Sulawesi as presented in Table 1. 

Table 1 

Profile of Scientific Literacy at Four Junior Schools in South Sulawesi 
Name of School Average Score Category 

SMP Negeri 6 Makassar  37.48 failed 

SMP Negeri 26 Makassar  27.58 failed 

SMP Negeri 2 Maros  28.08 failed 

SMP Negeri 4 Sinjai 32.20 failed 

Average 31.34 failed 

Table 1 shows that the average literacy ability of biology science in junior high school 

students in South Sulawesi was 31.34 from a range of 0 to 100. From the 235 students 

who took the test, only 1 (0.43%) student reached the moderate category, 57 (24.56%) 

with the low category, and 177 (75.32%) with very low category. 

The results of this study also showed the percentage of students' ability to answer 

biology scientific literacy questions based on TOSLS indicator understanding the 

inquiry method that leads to scientific knowledge are presented in Table 2. 

Table 2 

Percentage of Biology Scientific Literacy Skills of Students in Junior High in Indicator 

Understanding The Inquiry Method that Leads to Scientific Knowledge 

Science Literacy Skills Indicator 
A 
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

identifying the valid scientific arguments 13.21 0 6.67 6.78 6.38 

conducting an effective literature search 30.19 7.94 11.67 10.17 14.47 

evaluating the use and misuse of scientific 

information 
49.06 11.11 16.67 25.42 24.68 

understanding the elements of research 
design 

12.26 36.51 15.83 23.73 22.55 

Average 26.18 13.89 12.71 16.53 17.02 
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Note: A= SMPN 26 Makassar, B= SMPN 6 Makassar, C= SMPN 2 Maros, & D= SMPN 4 Sinjai 

Table 2 shows that the ability of students in identifying the valid scientific arguments, 

conducting an effective literature search, evaluating the use and misuse of scientific 

information, and understanding the elements of research design were in the failed 

category. Overall the percentage of students who were able to answer biology science 

literacy questions that emphasize the ability of students to conduct inquiry is below the 

50% rate for all categories, both viewed by students at each school, or combined for all 

students at all schools. 

The result of research about the students’ scientific literacy in biology science in 
indicators organizing, analysing, and interpreting quantitative data and scientific 

information are presented at Table 3. 

Table 3 

Percentage of Biology Science Literacy Skills of Students in Junior High School in 

Indicator Organizing, Analysing, and Interpreting Quantitative Data and Scientific 

Information 

Science Literacy Skills Indicator 
A  
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

making the graphs appropriately from data 47.17 47.70 38.33 45.76 44.70 

reading and interpreting the graphs 
correctly from data 

9.43 85.71 31.67 28.81 40.43 

solving the problems using quantitative 
skills, including basic statistics 

37.74 50.79 35.00 54.24 44.68 

understanding and interpreting the basic 
statistics  

7.55 3.17 5.00 6.78 5.53 

performing the inferences, predictions, and 
drawing conclusions based on quantitative 
data 

28.92 52.90 50.00 49.15 45.81 

Average 48.05 26.16 32.00 36.95 36.23 

 

Table 3 shows that in general the scientific literacy skills of junior high school students 

in biology teaching in indicator making the graph appropriately from the data, reading 

and interpreting the graphs correctly from the data, solving the problems using 

quantitative skills, including basic statistics, understanding and interpreting the basic 

statistics, and performing the inferences, predictions, and drawing conclusions based on 

quantitative data were still failed. Overall the percentage of students who were able to 

answer questions that emphasize the ability to organize, analyze, and interpret 
quantitative data and scientific information was still below 50%. The ability to 

understand and interpret basic statistics need to get more attention, because out of 235 

students, only 5.53% students were able to answer questions correctly. However, when 

viewed based on students in each school unit, it is seen that the percentage of students 

who are able to read and interpret graphics in SMP Negeri 6 Makassar reaches 85.71% 

with a very good category. 
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DISCUSSION 

The scientific literacy ability of junior high school students in biological science literacy 

in South Sulawesi was still low. From the 235 students who took the test, only 1 

(0.43%) student reached the sufficient category, 57 (24.56%) students were in the low 

category and 177 (75.32%) students were in the fail category. The questions given refer 

to the TOSLS by Gormally et al., (2012) with an emphasis on students' abilities in 

identifying scientific opinions, effective literature search, evaluating the use and misuse 

of information and understanding elements of research design, making graphs, 

interpreting graphs, solving problems, understanding and interpreting basic statistics, 

and carrying out information, predictions and drawing conclusions. If the various 
categories are examined well, it is very clearly unraveled that to improve the literacy 

ability of junior high school biology students, the learning paradigm used should lead to 

a constructivist paradigm. 

Learning with a constructivist paradigm is based on the theory that students do not learn 

by directly memorizing information from the outside world or by transferring 

knowledge from teachers to students, but rather that students learn by actively 

organizing and making meaning of information in their own way. In this way, students 

build their own knowledge or meaningful ideas by connecting newly received 

information to their knowledge and experience. This also implied that students learn in 

their own way and their learning approaches were student-centered and cognitive 

learning (Ormrod, 2004; Haruthaithanasan, 2010). 

Table 1 and 2 show the percentage of students who understand the inquiry method that 

leads to scientific knowledge as well as the ability to organize, analyze, and interpret 

quantitative data and scientific information was still relatively low. In Table 1 and 2 

shows the low percentage of students who were able to reason in the context of the 
inquiry as the basis of biological science literacy skills. The low literacy ability of 

biological science is inseparable from the role of the teacher as implementing learning 

in the classroom. Table 1 and 2 show inconsistent variations in the percentage of 

students who are able to answer scientific literacy questions. This fact can be assumed 

that the ability of students to solve scientific literacy questions is largely determined by 

the ability of teachers to carry out learning in the class. Some research results show that 

the ability of teachers to implement learning processes and activities in accordance with 

the nature of science is still weak. Scientists studied natural sciences (including biology) 

through certain scientific processes and attitudes. The process is for example through 

experiments, while scientific attitudes are objective and honest when collecting and 

analyzing data. By using scientific processes and attitudes, scientists obtain discoveries 
that can be in the form of facts or theories and the findings are called natural products. 

Thus in broad outline the components of the Natural Sciences consist scientific 

attitudes, scientific processes, and scientific products. 

The findings of research indicated that biology teaching in junior high school was not 

associated with real life contexts, learning rarely starts from actual problems, science 

learning in schools tends to depart from subject matter not from the main objectives of 
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science learning and the needs of the students. This is in line with Yuliati (2017) 

research found that learning science tends to only anticipate examinations, caused the 

low of students’ understanding of the inquiry method and are unable to organize, 

analyze, and interpret quantitative data and scientific information. 

To improve students' abilities in aspects of science literacy and scientific literacy, the 

principles of constructivist learning must be applied in constructivist classes. One of the 
principles of constructivist learning that should be implemented in biology classroom is 

learning personalization, including curriculum design and learning in accordance with 

the individual needs of students who learn, are autonomous in finding their own ways of 

learning or managing their own learning steps and how they learn and apply learning 

standards that are flexible, criteria and assessment systems. Haruthaithanasan (2010) 

supported that and in constructivist learning needed teacher scaffolding, including the 

guidance from teachers to achieve assignments, difficult challenging tasks, and learning 

and motivation encouragement. Collaborative learning could become one characteristic 

of constructivist learning, including learning communities, group assignments, share 

knowledge, learning together and helping each other, Learning form could be 

discussion, including discourse, debate, conversation, openness, ideas expressed, 

negotiations, and verbal social interaction. 

Therefore teachers should act as guides, directors and facilitator in class so that students 

can concept and initiative. The teacher must be a designer of the learning environment, 

study space, and academic consultants for students. Jia (2010) stated that teachers 

should apply the principles of constructivist learning and view students as the center, 

under the guidance of the teacher. The teacher facilitates, organizes and guides the 

overall learning process. 

In constructivist learning, through the conditioning students can be trained to (a) 

Identify scientific arguments appropriately, (b) Carry out effective literature searches 

(c) Evaluate the use and misuse of scientific information, (d) Understand the elements 

in research design. In this way, students build their own knowledge by linking newly 

received information to their previous knowledge and experience. Haruthaithanasan 
(2010) supported that it could implied that students learn in their own way and their 

learning approaches are centered on students and cognitive learning. 

Other principles of constructivist learning that can be implemented to improve scientific 

literacy ability of students through reflective thinking, including stimulating thinking 

skills, evaluating critical knowledge and instruction in the form of teacher questions. 

Bas (2012) explains that constructivist learning is based on the active participation of 

students in problem solving, critical thinking, and creative. Knowledge cannot be 

transferred from teacher to students. The essence of constructivism is that students 

actively build knowledge. Students are expected to produce their own products by 

searching, making decisions, collaborating, using higher-level thinking skills and their 

own creativity in the learning process. Haruthaithanasan (2010) and Listiana and Bahri 
(2019) also stated that the learning process was characterized by problem-solving and 
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investigation, including learning by doing, stimulating skills and the process of inquiry 

in solving problems and conducting research, as well as learning discovery, relevance to 

daily-life, including learning in authentic situations, such as in daily life and at work 

and relevant to student experiences. 

Assessed from the point of view of learning, according to Holbrook and Raniikmae 

(2009), there were two things that need to be considered in science literacy-based 
learning, firstly learning scientific literacy must impact students about why it is 

necessary or important to learn science. This will build students' perceptions about the 

usefulness, meaningfulness, needs, and importance of learning science. The second 

point of view is to build student motivation and participation in learning science, so 

students want to act and learn, therefore it is necessary to create a comprehensive of 

science learning situation referring to the ideas and ideas of scientific literacy. 

Learning according to the view of constructivism is more a process of self-regulation in 

resolving cognitive conflicts that often arise through concrete experiences, collaborative 

discourse, and interpretation. However, cognitive conflict needs to be considered in 

deeply in various situations. Schunk (2012) found that through cognitive conflict, 

students can be directed to organize, analyze, and interpret quantitative data and 
scientific information, such as (a) Make graphs correctly from data, (b) Read and 

interpret graphs appropriately from data, (c) Solve problems using quantitative skills, 

including basic statistics, (d) Understand and interpret basic statistics and (e) Perform 

inferences, predictions, and draw conclusions based on quantitative data. Thus the 

teacher should build situations so that students can be actively involved with the subject 

matter through the processing of materials and social interactions. 

Teachers need to understand comprehensively about the nature of science and be able to 

effectively communicate this understanding to students (Ergul, et al., 2011). Science 

educators play an important role in educating students to develop scientific literacy 

skills. They are required to provide effective ways for students to develop: 1) the 

knowledge and nature of science investigations, 2) the oral and written vocabulary 

needed to understand and communicate science and, 3) the relationship between 

science, technology, and society.  

CONCLUSION 

The scientific literacy ability of junior high school students in biology teaching in South 

Sulawesi was still low. The results of research showed that percentage of junior high 

school students who are able in understanding the inquiry method that leads to scientific 

knowledge as much as 17.02%, and ability to organize, analyze, and interpret 

quantitative data and scientific information as much as 36.23%. 
The implication of this research is to demand improvement in the study of biological 

science in South Sulawesi. To realize more effective learning at the junior high school 

level, the teacher in fact applies the constructivist learning principles as required in the 

school curriculum. Through the constructivist learning application, it is expected that 

the learning process emphasizes more on the achievement of products, processes, and 
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scientific attitudes. In addition, it is necessary to monitor and evaluate the 

implementation of the curriculum in the classroom. 
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Assessing Scientific Literacy Skills of Indonesian Students: Problem of 

Biology Teaching in Junior High School in South Sulawesi, Indonesia  

This study aimed to determine the scientific literacy skills of junior high school(JHS or 

SMP) students in biology teaching in South Sulawesi, Indonesia. This research was a 

survey research. Sampling was selected through a progressive random sampling 

technique with stratification. The research samples were four junior high schools, they 

are: SMP Negeri 4 Makassar, SMP Negeri 26 Makassar, SMP Negeri 2 Maros, and 

SMP Negeri 4 Sinjai. Each school was represented by 2 classes with a total samples 

were 235 students. The results of research showed that the percentage of junior high 

school students who were able to understand the inquiry method that leads to scientific 

knowledge as much as 17.02%, and ability to organize, analyse, and interpret the 

quantitative data and scientific information as much as 36.23%. Overall, it can be 
concluded that the scientific literacy of junior high school students in biology teaching 

was still low. The constructivist learning method should be used by the teacher, such us 

using inquiry method and completed by an innovative media and learning resources to 

enhance students’ scientific literacy.  

Keywords: scientific literacy, biological literacy, constructivist paradigm, inquiry 

learning, junior high school students 

INTRODUCTION 

Basically, every human being has a great curiosity about science, but it must be 

recognized that not all are able to understand science easily. Especially in learning in 

the schools it takes a long process to shape the quality of personal learners in the field 

of science. The development of the 21st century provided various demands for each 

individual to be able to follow developments in the fields of science and technology 
(Ozdem, et al., 2010). The 21st century required students to master various skills that 

relevant to the five pillars of education which include learning to believe to God, 

learning to know, learning to do, learning to be and learning to live together (Bahri, et 

al., 2019).  

Science has a significant influence on people's private lives and the global economy. To 

be successful in this century, students must have good scientific literacy skills and 

principles for life-long learning (Glynn & Muth, 1994). Good reading skills will 

accustom students to not only learn to read but read to learn and have the ability to 

understand reading (Kuhlthau, 2010). Scientific literacy is a must for every individual to 

have a greater opportunity to be able to adapt to the dynamics of life, especially in terms 

of mastering the ability to read in order to enhance the development of a the country.  
Gormally et al., (2012) defined scientific literacy as a person's ability to distinguish 

scientific facts from a variety of information, recognize and analyse the use of scientific 

inquiry methods as well as the ability to organize, analyse, interpret quantitative data 

and scientific information. Science literacy was the ability to think scientifically, and 

critically, and be able to use scientific knowledge to develop decision-making skills 

(Suwono et al., 2019). 
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Science education is now a form of reformation or change to the previous education 

system in the context of the availability of scientific literacy. According to Holbrook & 

Rannikmae (2009), learning scientific literacy is learning that leads to self-development 

in honing abilities and creativity based on the scientific knowledge that is relevant to 

daily life and plays a role in supporting students in making decisions to solve problems.  

When related to the definition of scientific literacy, it can be seen from two groups, 

namely the science literacy group and the scientific literacy group. The science literacy 

group explained that the main component of scientific literacy is the understanding of 

science content, namely the basic concepts of science (Holbrook & Raniikmae, 2009). 

The scientific literacy group explained that scientific literacy is inline with the 
development of life skills which means that the view recognizes the need for reasoning 

skills in a social context and emphasizes that scientific literacy is intended for everyone 

(Rychen & Salganik, 2003). The aspect of scientific literacy according to Chiappetta, et 

al. (1991) consisted of knowledge of science, investigation of the nature of science, 

science as a way of thinking, and interaction between science, technology, and society.  

The importance of scientific literacy capabilities has led to Indonesia taking part in 

international assessments namely TIMSS (Trends International Mathematics and 

Science Study) and PISA (Program for International Student Assessment). TIMSS 2011 

result showed Indonesia ranked 40 out of 42 countries with an average rating of 406. 

TIMSS assessment information shows that students' scientific skills at TIMSS are still 

below the international average of 500 and generally at the lowest level (Low 

International Benchmark). The analysis of the PISA 2015 result in mathematics, 

science, and reading organized by the Organization for Economic Co-operation and 

Development (OECD) shows that the quality of Indonesia's education is ranked 69 out 

of 76 countries (OECD, 2016). This illustrated the ability of scientific literacy of 
students in Indonesia, which was still low. Therefore, the problems that occur must be 

immediately sought a solution to suppress the emergence of a problem or a greater 

challenge and overcome the problems that are happening. In this case, it is important to 

shape the scientific literacy skills of students, which certainly requires a large role from 

educators to build these skills.  

Most people in the world have low scientific literacy, including biology teaching in 

Indonesia while biology is actually the main approach in solving world problems today. 

The results of research conducted by Sulistiawati (2015) showed a lack of 

understanding of biology students about global issues such as global warming, climate 

change, and health. This finding is also guaranteed by scientific literacy tests, which 

come from Test of Scientific Literacy Skill (TOSLS), conducted by the Department of 

Biology of the Faculty of Mathematics and Science, State University of Malang (UM) 
against first-year biology students. The results showed the low scientific literacy of 

students with an average score of 43.10 out of 100. This critical condition indicates that 

it is necessary to increase student scientific literacy (Suwono, et al., 2019). The low 
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scientific literacy ability of these students certainly has links that are interrelated with 

science learning at the level of education below, especially at the secondary education 

level like junior high school. 

Biology learning seeks the formation of students as human beings who have the capital 

of scientific literacy, that is humans who open up their self-sensitivity, examine, filter, 

apply, and contribute to the development of science and technology to improve the 
welfare and benefit of society. So that scientific literacy is seen as multidimensional 

which is not only an understanding of scientific knowledge but can enhance the ability 

to think and associate the understanding of knowledge gained with daily life and 

understand the relationship of science with other disciplines (Suwono et al., 2009). 

Several instruments have been developed to assess aspects of individual scientific 

literacy skills, but there is no single instrument that can be used to measure all skills. 

Two surveys often used for international comparisons of scientific literacy include 

questions about non-laboratory science process skills, such as to define science, and 

items that measure vocabulary and basis content knowledge (basic content knowledge). 

Scientific reasoning instruments are generally developed specifically to test cognitive 

skills related to critical thinking and reasoning (Gormally et al., 2012). Critical thinking 
is seen as an indispensable life skill. The process of improving thinking basically 

creates habits of reflection and questions every aspect of life (Arend, 2009). Teachers 

want students to use high cognitive orders such as critical thinking but tend to practice 

to focus on students' memorization efforts or assignments given at a lower cognitive 

level (Arend, 2009). 

Fisher, (2009), defined critical thinking as a skilled and active interpretation and 

evaluation of observation and communication, information and argumentation. Eggen 

and Kauchak (2012) defined critical thinking as the ability and tendency of a person to 

make and do an assessment of conclusions based on evidence. Marrapodi (2003) also 

defined critical thinking into five aspects, namely: (1) critical thinking is a productive 

and positive activity, (2) critical thinking is a process not an outcome, (3) 

manifestations of critical thinking vary according to where it is occur, (4) critical 

thinking is triggered by positive and negative events, (5) critical thinking is emotional 

as well as rational. Rational means having beliefs and views that were supported by 

standard, adequate, and relevant evidence (Lambertus, 2009). In the learning process, 
critical thinking is a systematic process that allows students to formulate and evaluate 

their own beliefs and opinions. Critical thinking skills could be useful to support what 

we know, improve thought processes and decision making (Stanton, William, Gore, 

Sevdalis and Strub, 2011). 

Based on the description above, this research was focussed to determine the scientific 

literacy of junior high school students in biology teaching in South Sulawesi, Indonesia. 

This research focussed to answer the question about the ability of students to understand 

the inquiry method that leads to scientific knowledge and ability to organize, analyse, 

and interpret quantitative data and scientific information. 

RESEARCH METHOD 
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Research Design 

This research was a survey research by collecting quantitative data, adding data using 

scientific literacy-based test instruments and then analyzing the data to describe trends 

about the answers to research questions. This procedure also interprets the meaning of 

the data obtained. 

Participants and Sampling Technique 
The sample of research was progressive random sampling with stratification, which is a 

sampling technique with attention to a level in the population element. Researchers 

conducted research in 3 locations namely Makassar City, Sinjai regency, and Maros 

regency. The selected schools were schools that implement the curriculum 2013 (the 

new curriculum in Indonesia). For schools in Makassar City, conducted in 2 schools, 

namely SMPN 6 Makassar as much 63 students and SMPN 26 Makassar as much as 53 

students, in Maros Regency SMPN 2 Maros as much as 60 students, and in Sinjai 

Regency, SMPN 4 Sinjai as much as 59 students were selected with the total 

participants as much as 235 students. Each of these schools represented the upper type 

(high grade/favorite), medium type (middle/medium grade) and lower type (low grade) 

type schools in South Sulawesi.  

Instruments 
The instrument used in this study, namely Test of Scientific Literacy Skill (TOSLS) 

consisting of 13 numbers that have been validated by experts by referring to scientific 

literacy indicators. In this study an assessment and analysis of junior high school 

students' scientific literacy skills was carried out based on indicators of scientific 

literacy in terms of two aspects, namely: 1) understanding the inquiry method that leads 

to scientific knowledge, consisting of (a) identifying the valid scientific arguments, (b) 

conducting effective literature search (c) evaluating the use and misuse of scientific 

information, (d) understanding elements of research design, 2) organizing, analysing, 

and interpreting quantitative data and scientific information, consisting of (a) making 

graphs appropriately from data, (b) reading and interpreting graphs correctly from data, 

(c) solving problems using quantitative skills, including basic statistics, (d) 
understanding and interpreting basic statistics and (e) performing inferences, 

predictions, and drawing conclusions based on quantitative data (Gormally et al., 2012). 

Procedure of the Implementation 

This research was conducted by conducting tests based on scientific literacy skills 

indicators. The time of the test is 45 minutes. The research instrument used was a 

scientific literacy test in the form of multiple-choice with four choices. The test 

instrument consists of 13 numbers that have been validated by experts by referring to 

scientific literacy indicators. Each student's answers are grouped and percentage to see 

the level of scientific literacy based on existing indicators.  

Data Analysis 
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Data of the scientific literacy skill in biology science were analyzed descriptively based 

on the formula: 

Scientific Literacy Skills =
number of correct scores𝑥

number of maximum scores
𝑥100% 

 

Scientific literacy skills of biological science scores were further grouped into several 

categories, namely very good (grades 80-100), good (grades 66-79.99), quite good 

(grades 56-65.99), low (grades 40-55.99) and failed (grades less than 40). While the 

percentage of students who were able to answer the scientific literacy test correctly 

were grouped into: very high (>80%), high (70%-79.99%), moderate (60%-69.99%), 

low (50%-59.99%) and very low (<50%). 

FINDINGS 

Based on the results of data analysis, information about the scientific literacy skills of 

junior high school students in biology teaching in South Sulawesi was obtained. The 

average score of scientific literacy skills of biology science of students at four junior 
high schools in South Sulawesi as presented in Table 1. 

 

Table 1 

Profile of Scientific Literacy at Four Junior Schools in South Sulawesi 
Name of School Average Score Category 

SMP Negeri 6 Makassar  37.48 failed 

SMP Negeri 26 Makassar  27.58 failed 

SMP Negeri 2 Maros  28.08 failed 

SMP Negeri 4 Sinjai 32.20 failed 

Average 31.34 failed 

Table 1 shows That the average literacy ability of biology science in junior high school 

students in South Sulawesi was 31.34 from a range of 0 to 100. From the 235 students 

who took the test, only 1 (0.43%) student reached the moderate category, 57 (24.56%) 

with the low category, and 177 (75.32%) with very low category (Table 1). 

The results of this study also showed the percentage of students' ability to answer 

biology scientific literacy questions based on TOSLS indicator understanding the 

inquiry method that leads to scientific knowledge (Table 2). are presented in Table 2. 

 

Table 2 

Percentage of Biology Scientific Literacy Skills of Students in Junior High School in 

South Sulawesi from Four Schools in Indicator Understanding The Inquiry Method that 
Leads to Scientific Knowledge 

Science Literacy Skills Indicator 
A 
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

identifying the valid scientific arguments 13.21 0 6.67 6.78 6.38 

conducting an effective literature search 30.19 7.94 11.67 10.17 14.47 

evaluating the use and misuse of scientific 
information 

49.06 11.11 16.67 25.42 24.68 

understanding the elements of research 12.26 36.51 15.83 23.73 22.55 
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design 

Average 26.18 13.89 12.71 16.53 17.02 

Note: A= SMPN 26 Makassar, B= SMPN 6 Makassar, C= SMPN 2 Maros, & D= SMPN 4 Sinjai 

Table 2 shows that The ability of students in identifying the valid scientific arguments, 

conducting an effective literature search, evaluating the use and misuse of scientific 
information, and understanding the elements of research design were in the failed 

category (Table 2). Overall the percentage of students who were able to answer biology 

science literacy questions that emphasize the ability of students to conduct inquiry is 

below the 50% rate for all categories, both viewed by students at each school, or 

combined for all students at all schools. 

The result of research about the students’ scientific literacy in biology science in 

indicators organizing, analysing, and interpreting quantitative data and scientific 

information are presented at Table 3. 

Table 3 

Percentage of Biology Science Literacy Skills of Students in Junior High School in 

South Sulawesi from Four Schools in Indicator Organizing, Analysing, and Interpreting 
Quantitative Data and Scientific Information 

Science Literacy Skills Indicator 
A  
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

making the graphs appropriately from data 47.17 47.70 38.33 45.76 44.70 

reading and interpreting the graphs 
correctly from data 

9.43 85.71 31.67 28.81 40.43 

solving the problems using quantitative 

skills, including basic statistics 
37.74 50.79 35.00 54.24 44.68 

understanding and interpreting the basic 
statistics  

7.55 3.17 5.00 6.78 5.53 

performing the inferences, predictions, and 
drawing conclusions based on quantitative 
data 

28.92 52.90 50.00 49.15 45.81 

Average 48.05 26.16 32.00 36.95 36.23 

 

Table 3 shows that In general, the scientific literacy skills of junior high school students 
in biology teaching in indicator making the graph appropriately from the data, reading 

and interpreting the graphs correctly from the data, solving the problems using 

quantitative skills, including basic statistics, understanding and interpreting the basic 

statistics, and performing the inferences, predictions, and drawing conclusions based on 

quantitative data were still failed. Overall the percentage of students who were able to 

answer questions that emphasize the ability to organize, analyze, and interpret 

quantitative data and scientific information was still below 50%. The ability to 

understand and interpret basic statistics need to get more attention, because out of 235 

students, only 5.53% students were able to answer questions correctly. However, when 

viewed based on students in each school unit, it is seen that the percentage of students 
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who are able to read and interpret graphics in SMP Negeri 6 Makassar reaches 85.71% 

with a very good category (Table 3). 

DISCUSSION 

The scientific literacy ability of junior high school students in biological science literacy 

in South Sulawesi was still low. From the 235 students who took the test, only 1 

(0.43%) student reached the sufficient category, 57 (24.56%) students were in the low 

category and 177 (75.32%) students were in the fail category (Tabel??). The questions 

given refer to the TOSLS by Gormally et al., (2012) with an emphasis on students' 

abilities in identifying scientific opinions, effective literature search, evaluating the use 

and misuse of information and understanding elements of research design, making 

graphs, interpreting graphs, solving problems, understanding and interpreting basic 

statistics, and carrying out information, predictions and drawing conclusions. If the 

various categories are examined well, it is very clearly unraveled that to improve the 
literacy ability of junior high school biology students, the learning paradigm used 

should lead to a constructivist paradigm. 

Learning with a constructivist paradigm is based on the theory that students do not learn 

by directly memorizing information from the outside world or by transferring 
knowledge from teachers to students, but rather that students learn by actively 

organizing and making meaning of information in their own way. In this way, students 

build their own knowledge or meaningful ideas by connecting newly received 

information to their knowledge and experience. This also implied that students learn in 

their own way and their learning approaches were student-centered and cognitive 

learning (Ormrod, 2004; Haruthaithanasan, 2010). 

Table 1 and 2 show The percentage of students who understand the inquiry method that 

leads to scientific knowledge as well as the ability to organize, analyze, and interpret 

quantitative data and scientific information was still relatively. In Table 1 and 2 shows 

Besides thet the low percentage of students who were able to reason in the context of 

the inquiry as the basis of biological science literacy skills. The low literacy ability of 

biological science is inseparable from the role of the teacher as implementing learning 
in the classroom. Table 1 and 2 This show inconsistent variations in the percentage of 

students who are able to answer scientific literacy questions (Table 1 and Table 2). This 

fact can be assumed that the ability of students to solve scientific literacy questions is 

largely determined by the ability of teachers to carry out learning in the class. Some 

research results show that the ability of teachers to implement learning processes and 

activities in accordance with the nature of science is still weak. Scientists studied 

natural sciences (including biology) through certain scientific processes and attitudes. 

The process is for example through experiments, while scientific attitudes are objective 

and honest when collecting and analyzing data. By using scientific processes and 

attitudes, scientists obtain discoveries that can be in the form of facts or theories and the 

findings are called natural products. Thus in broad outline the components of the 
Natural Sciences consist scientific attitudes, scientific processes, and scientific products. 
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The findings of research indicated that biology teaching in junior high school was not 

associated with real life contexts, learning rarely starts from actual problems, science 

learning in schools tends to depart from subject matter not from the main objectives of 

science learning and the needs of the students. This is inline with Yuliati (2017) 

research found that learning science tends to only anticipate examinations, caused the 

low of students’ understanding of the inquiry method and are unable to organize, 
analyze, and interpret quantitative data and scientific information. 

To improve students' abilities in aspects of science literacy and scientific literacy, the 

principles of constructivist learning must be applied in constructivist classes. One of the 

principles of constructivist learning that should be implemented in biology classroom is 

learning personalization, including curriculum design and learning in accordance with 

the individual needs of students who learn, are autonomous in finding their own ways of 

learning or managing their own learning steps and how they learn and apply learning 

standards that are flexible, criteria and assessment systems. Haruthaithanasan (2010) 

supported that and in constructivist learning needed teacher scaffolding, including the 

guidance from teachers to achieve assignments, difficult challenging tasks, and learning 

and motivation encouragement. Collaborative learning could become one characteristic 

of constructivist learning, including learning communities, group assignments, share 
knowledge, learning together and helping each other, Learning form could be 

discussion, including discourse, debate, conversation, openness, ideas expressed, 

negotiations, and verbal social interaction. 

Therefore teachers should act as guides, directors and facilitator in class so that students 

can concept and initiative. The teacher must be a designer of the learning environment, 

study space, and academic consultants for students. Jia (2010) stated that teachers 

should apply the principles of constructivist learning and view students as the center, 

under the guidance of the teacher. The teacher facilitates, organizes and guides the 

overall learning process. 

In constructivist learning, through the conditioning students can be trained to (a) 

Identify scientific arguments appropriately, (b) Carry out effective literature searches 
(c) Evaluate the use and misuse of scientific information, (d) Understand the elements 

in research design. In this way, students build their own knowledge by linking newly 

received information to their previous knowledge and experience. Haruthaithanasan 

(2010) supported that it could implied that students learn in their own way and their 

learning approaches are centered on students and cognitive learning. 

Other principles of constructivist learning that can be implemented to improve scientific 

literacy ability of students through reflective thinking, including stimulating thinking 

skills, evaluating critical knowledge and instruction in the form of teacher questions. 

Bas (2012) explains that constructivist learning is based on the active participation of 

students in problem solving, critical thinking, and creative. Knowledge cannot be 

transferred from teacher to students. The essence of constructivism is that students 
actively build knowledge. Students are expected to produce their own products by 
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searching, making decisions, collaborating, using higher-level thinking skills and their 

own creativity in the learning process. Haruthaithanasan (2010) and Listiana & Bahri 

(2019) also stated that the learning process was characterized by problem-solving and 

investigation, including learning by doing, stimulating skills and the process of inquiry 

in solving problems and conducting research, as well as learning discovery, relevance to 

daily-life, including learning in authentic situations, such as in daily life and at work 
and relevant to student experiences. 

Assessed from the point of view of learning, according to Holbrook & Raniikmae 

(2009), there were two things that need to be considered in science literacy-based 

learning, firstly learning scientific literacy must impact students about why it is 

necessary or important to learn science. This will build students' perceptions about the 

usefulness, meaningfulness, needs, and importance of learning science. The second 

point of view is to build student motivation and participation in learning science, so 

students want to act and learn, therefore it is necessary to create a comprehensive of 

science learning situation referring to the ideas and ideas of scientific literacy. 

Learning according to the view of constructivism is more a process of self-regulation in 

resolving cognitive conflicts that often arise through concrete experiences, collaborative 
discourse, and interpretation. However, cognitive conflict needs to be considered in 

deeply in various situations. Schunk (2012) found that through cognitive conflict, 

students can be directed to organize, analyze, and interpret quantitative data and 

scientific information, such as (a) Make graphs correctly from data, (b) Read and 

interpret graphs appropriately from data, (c) Solve problems using quantitative skills, 

including basic statistics, (d) Understand and interpret basic statistics and (e) Perform 

inferences, predictions, and draw conclusions based on quantitative data. Thus the 

teacher should build situations so that students can be actively involved with the subject 

matter through the processing of materials and social interactions. 

Teachers need to understand comprehensively about the nature of science and be able to 

effectively communicate this understanding to students (Ergul, et al., 2011). Science 

educators play an important role in educating students to develop scientific literacy 

skills. They are required to provide effective ways for students to develop: 1) the 

knowledge and nature of science investigations, 2) the oral and written vocabulary 

needed to understand and communicate science and, 3) the relationship between 
science, technology, and society.  

CONCLUSION 

The scientific literacy ability of junior high school students in biology teaching in South 

Sulawesi was still low. The results of research showed that percentage of junior high 
school students who are able in understanding the inquiry method that leads to scientific 

knowledge as much as 17.02%, and ability to organize, analyze, and interpret 

quantitative data and scientific information as much as 36.23%. 

The implication of this research is to demand improvement in the study of biological 

science in South Sulawesi. To realize more effective learning at the junior high school 
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level, the teacher in fact applies the constructivist learning principles as required in the 

school curriculum. Through the constructivist learning application, it is expected that 

the learning process emphasizes more on the achievement of products, processes, and 

scientific attitudes. In addition, it is necessary to monitor and evaluate the 

implementation of the curriculum in the classroom. 
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Assessing Scientific Literacy Skills of Indonesian Students: Problem of 

Biology Teaching in Junior High School in South Sulawesi 

This study aimed to determine the scientific literacy skills of junior high school students 

in biology teaching in South Sulawesi, Indonesia. This research was a survey research. 

Sampling was selected through a progressive random sampling technique with 

stratification. The research samples were four junior high schools, they are: SMP Negeri 

4 Makassar, SMP Negeri 26 Makassar, SMP Negeri 2 Maros, and SMP Negeri 4 Sinjai. 

Each school was represented by 2 classes with a total samples were 235 students. The 

results of research showed that the percentage of junior high school students who were 

able to understand the inquiry method that leads to scientific knowledge as much as 

17.02%, and ability to organize, analyse, and interpret the quantitative data and 

scientific information as much as 36.23%. Overall, it can be concluded that the 
scientific literacy of junior high school students in biology teaching was still low. The 

constructivist learning method should be used by the teacher, such us using inquiry 

method and completed by an innovative media and learning resources to enhance 

students’ scientific literacy.  

Keywords: scientific literacy, biological literacy, constructivist paradigm, inquiry 

learning, junior high school students 

INTRODUCTION 

Basically, every human being has a great curiosity about science, but it must be 

recognized that not all are able to understand science easily. Especially in learning in 

the schools it takes a long process to shape the quality of personal learners in the field 

of science. The development of the 21st century provided various demands for each 

individual to be able to follow developments in the fields of science and technology 
(Ozdem, et al., 2010). The 21st century required students to master various skills that 

relevant to the five pillars of education which include learning to believe to God, 

learning to know, learning to do, learning to be and learning to live together (Bahri, et 

al., 2019).  

Science has a significant influence on people's private lives and the global economy. To 

be successful in this century, students must have good scientific literacy skills and 

principles for life-long learning (Glynn & Muth, 1994). Good reading skills will 

accustom students to not only learn to read but read to learn and have the ability to 

understand reading (Kuhlthau, 2010). Scientific literacy is a must for every individual to 

have a greater opportunity to be able to adapt to the dynamics of life, especially in terms 

of mastering the ability to read in order to enhance the development of a the country.  
Gormally et al., (2012) defined scientific literacy as a person's ability to distinguish 

scientific facts from a variety of information, recognize and analyse the use of scientific 

inquiry methods as well as the ability to organize, analyse, interpret quantitative data 

and scientific information. Science literacy was the ability to think scientifically, and 

critically, and be able to use scientific knowledge to develop decision-making skills 

(Suwono et al., 2019). 
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Science education is now a form of reformation or change to the previous education 

system in the context of the availability of scientific literacy. According to Holbrook & 

Rannikmae (2009), learning scientific literacy is learning that leads to self-development 

in honing abilities and creativity based on the scientific knowledge that is relevant to 

daily life and plays a role in supporting students in making decisions to solve problems.  

When related to the definition of scientific literacy, it can be seen from two groups, 

namely the science literacy group and the scientific literacy group. The science literacy 

group explained that the main component of scientific literacy is the understanding of 

science content, namely the basic concepts of science (Holbrook & Raniikmae, 2009). 

The scientific literacy group explained that scientific literacy is inline with the 
development of life skills which means that the view recognizes the need for reasoning 

skills in a social context and emphasizes that scientific literacy is intended for everyone 

(Rychen & Salganik, 2003). The aspect of scientific literacy according to Chiappetta, et 

al. (1991) consisted of knowledge of science, investigation of the nature of science, 

science as a way of thinking, and interaction between science, technology, and society.  

The importance of scientific literacy capabilities has led to Indonesia taking part in 

international assessments namely TIMSS (Trends International Mathematics and 

Science Study) and PISA (Program for International Student Assessment). TIMSS 2011 

result showed Indonesia ranked 40 out of 42 countries with an average rating of 406. 

TIMSS assessment information shows that students' scientific skills at TIMSS are still 

below the international average of 500 and generally at the lowest level (Low 

International Benchmark). The analysis of the PISA 2015 result in mathematics, 

science, and reading organized by the Organization for Economic Co-operation and 

Development (OECD) shows that the quality of Indonesia's education is ranked 69 out 

of 76 countries (OECD, 2016). This illustrated the ability of scientific literacy of 
students in Indonesia, which was still low. Therefore, the problems that occur must be 

immediately sought a solution to suppress the emergence of a problem or a greater 

challenge and overcome the problems that are happening. In this case, it is important to 

shape the scientific literacy skills of students, which certainly requires a large role from 

educators to build these skills.  

Most people in the world have low scientific literacy, including biology teaching in 

Indonesia while biology is actually the main approach in solving world problems today. 

The results of research conducted by Sulistiawati (2015) showed a lack of 

understanding of biology students about global issues such as global warming, climate 

change, and health. This finding is also guaranteed by scientific literacy tests, which 

come from Test of Scientific Literacy Skill (TOSLS), conducted by the Department of 

Biology of the Faculty of Mathematics and Science, State University of Malang (UM) 
against first-year biology students. The results showed the low scientific literacy of 

students with an average score of 43.10 out of 100. This critical condition indicates that 

it is necessary to increase student scientific literacy (Suwono, et al., 2019). The low 
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scientific literacy ability of these students certainly has links that are interrelated with 

science learning at the level of education below, especially at the secondary education 

level like junior high school. 

Biology learning seeks the formation of students as human beings who have the capital 

of scientific literacy, that is humans who open up their self-sensitivity, examine, filter, 

apply, and contribute to the development of science and technology to improve the 
welfare and benefit of society. So that scientific literacy is seen as multidimensional 

which is not only an understanding of scientific knowledge but can enhance the ability 

to think and associate the understanding of knowledge gained with daily life and 

understand the relationship of science with other disciplines (Suwono et al., 2009). 

Several instruments have been developed to assess aspects of individual scientific 

literacy skills, but there is no single instrument that can be used to measure all skills. 

Two surveys often used for international comparisons of scientific literacy include 

questions about non-laboratory science process skills, such as to define science, and 

items that measure vocabulary and basis content knowledge (basic content knowledge). 

Scientific reasoning instruments are generally developed specifically to test cognitive 

skills related to critical thinking and reasoning (Gormally et al., 2012). Critical thinking 
is seen as an indispensable life skill. The process of improving thinking basically 

creates habits of reflection and questions every aspect of life (Arend, 2009). Teachers 

want students to use high cognitive orders such as critical thinking but tend to practice 

to focus on students' memorization efforts or assignments given at a lower cognitive 

level (Arend, 2009). 

Fisher, (2009), defined critical thinking as a skilled and active interpretation and 

evaluation of observation and communication, information and argumentation. Eggen 

and Kauchak (2012) defined critical thinking as the ability and tendency of a person to 

make and do an assessment of conclusions based on evidence. Marrapodi (2003) also 

defined critical thinking into five aspects, namely: (1) critical thinking is a productive 

and positive activity, (2) critical thinking is a process not an outcome, (3) 

manifestations of critical thinking vary according to where it is occur, (4) critical 

thinking is triggered by positive and negative events, (5) critical thinking is emotional 

as well as rational. Rational means having beliefs and views that were supported by 

standard, adequate, and relevant evidence (Lambertus, 2009). In the learning process, 
critical thinking is a systematic process that allows students to formulate and evaluate 

their own beliefs and opinions. Critical thinking skills could be useful to support what 

we know, improve thought processes and decision making (Stanton, William, Gore, 

Sevdalis and Strub, 2011). 

Based on the description above, this research was focussed to determine the scientific 

literacy of junior high school students in biology teaching in South Sulawesi, Indonesia. 

This research focussed to answer the question about the ability of students to understand 

the inquiry method that leads to scientific knowledge and ability to organize, analyse, 

and interpret quantitative data and scientific information. 
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RESEARCH METHOD 

Research Design 

This research was a survey research by collecting quantitative data, adding data using 

scientific literacy-based test instruments and then analyzing the data to describe trends 

about the answers to research questions. This procedure also interprets the meaning of 

the data obtained. 

Participants and Sampling Technique 

The sample of research was progressive random sampling with stratification, which is a 

sampling technique with attention to a level in the population element. Researchers 

conducted research in 3 locations namely Makassar City, Sinjai regency, and Maros 

regency. The selected schools were schools that implement the curriculum 2013 (the 

new curriculum in Indonesia). For schools in Makassar City, conducted in 2 schools, 

namely SMPN 6 Makassar as much 63 students and SMPN 26 Makassar as much as 53 

students, in Maros Regency SMPN 2 Maros as much as 60 students, and in Sinjai 

Regency, SMPN 4 Sinjai as much as 59 students were selected with the total 

participants as much as 235 students. Each of these schools represented the upper type 

(high grade/favorite), medium type (middle/medium grade) and lower type (low grade) 

type schools in South Sulawesi.  

Instruments 

The instrument used in this study, namely Test of Scientific Literacy Skill (TOSLS) 

consisting of 13 numbers that have been validated by experts by referring to scientific 

literacy indicators. In this study an assessment and analysis of junior high school 

students' scientific literacy skills was carried out based on indicators of scientific 

literacy in terms of two aspects, namely: 1) understanding the inquiry method that leads 

to scientific knowledge, consisting of (a) identifying the valid scientific arguments, (b) 

conducting effective literature search (c) evaluating the use and misuse of scientific 

information, (d) understanding elements of research design, 2) organizing, analysing, 

and interpreting quantitative data and scientific information, consisting of (a) making 

graphs appropriately from data, (b) reading and interpreting graphs correctly from data, 
(c) solving problems using quantitative skills, including basic statistics, (d) 

understanding and interpreting basic statistics and (e) performing inferences, 

predictions, and drawing conclusions based on quantitative data (Gormally et al., 2012). 

Procedure of the Implementation 

This research was conducted by conducting tests based on scientific literacy skills 

indicators. The time of the test is 45 minutes. The research instrument used was a 

scientific literacy test in the form of multiple-choice with four choices. The test 

instrument consists of 13 numbers that have been validated by experts by referring to 

scientific literacy indicators. Each student's answers are grouped and percentage to see 

the level of scientific literacy based on existing indicators.  
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Data Analysis 

Data of the scientific literacy skill in biology science were analyzed descriptively based 

on the formula: 

Scientific Literacy Skills =
number of correct scores𝑥

number of maximum scores
𝑥100% 

 

Scientific literacy skills of biological science scores were further grouped into several 

categories, namely very good (grades 80-100), good (grades 66-79.99), quite good 

(grades 56-65.99), low (grades 40-55.99) and failed (grades less than 40). While the 

percentage of students who were able to answer the scientific literacy test correctly 

were grouped into: very high (>80%), high (70%-79.99%), moderate (60%-69.99%), 

low (50%-59.99%) and very low (<50%). 

FINDINGS 

Based on the results of data analysis, information about the scientific literacy skills of 

junior high school students in biology teaching in South Sulawesi was obtained. The 
average score of scientific literacy skills of biology science of students at four junior 

high schools in South Sulawesi as presented in Table 1. 

Table 1 

Profile of Scientific Literacy at Four Junior Schools in South Sulawesi 
Name of School Average Score Category 

SMP Negeri 6 Makassar  37.48 failed 

SMP Negeri 26 Makassar  27.58 failed 

SMP Negeri 2 Maros  28.08 failed 

SMP Negeri 4 Sinjai 32.20 failed 

Average 31.34 failed 

Table 1 shows that the average literacy ability of biology science in junior high school 

students in South Sulawesi was 31.34 from a range of 0 to 100. From the 235 students 

who took the test, only 1 (0.43%) student reached the moderate category, 57 (24.56%) 

with the low category, and 177 (75.32%) with very low category. 

The results of this study also showed the percentage of students' ability to answer 

biology scientific literacy questions based on TOSLS indicator understanding the 

inquiry method that leads to scientific knowledge are presented in Table 2. 

Table 2 

Percentage of Biology Scientific Literacy Skills of Students in Junior High School in 

South Sulawesi from Four Schools in Indicator Understanding The Inquiry Method that 

Leads to Scientific Knowledge 

Science Literacy Skills Indicator 
A 
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

identifying the valid scientific arguments 13.21 0 6.67 6.78 6.38 

conducting an effective literature search 30.19 7.94 11.67 10.17 14.47 

evaluating the use and misuse of scientific 
information 

49.06 11.11 16.67 25.42 24.68 

understanding the elements of research 
design 

12.26 36.51 15.83 23.73 22.55 
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Average 26.18 13.89 12.71 16.53 17.02 

Note: A= SMPN 26 Makassar, B= SMPN 6 Makassar, C= SMPN 2 Maros, & D= SMPN 4 Sinjai 

Table 2 shows that the ability of students in identifying the valid scientific arguments, 

conducting an effective literature search, evaluating the use and misuse of scientific 

information, and understanding the elements of research design were in the failed 

category. Overall the percentage of students who were able to answer biology science 

literacy questions that emphasize the ability of students to conduct inquiry is below the 

50% rate for all categories, both viewed by students at each school, or combined for all 

students at all schools. 

The result of research about the students’ scientific literacy in biology science in 

indicators organizing, analysing, and interpreting quantitative data and scientific 

information are presented at Table 3. 

Table 3 
Percentage of Biology Science Literacy Skills of Students in Junior High School in 

South Sulawesi from Four Schools in Indicator Organizing, Analysing, and Interpreting 

Quantitative Data and Scientific Information 

Science Literacy Skills Indicator 
A  
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

making the graphs appropriately from data 47.17 47.70 38.33 45.76 44.70 

reading and interpreting the graphs 
correctly from data 

9.43 85.71 31.67 28.81 40.43 

solving the problems using quantitative 
skills, including basic statistics 

37.74 50.79 35.00 54.24 44.68 

understanding and interpreting the basic 
statistics  

7.55 3.17 5.00 6.78 5.53 

performing the inferences, predictions, and 
drawing conclusions based on quantitative 
data 

28.92 52.90 50.00 49.15 45.81 

Average 48.05 26.16 32.00 36.95 36.23 

 

Table 3 shows that in general the scientific literacy skills of junior high school students 

in biology teaching in indicator making the graph appropriately from the data, reading 

and interpreting the graphs correctly from the data, solving the problems using 

quantitative skills, including basic statistics, understanding and interpreting the basic 

statistics, and performing the inferences, predictions, and drawing conclusions based on 

quantitative data were still failed. Overall the percentage of students who were able to 

answer questions that emphasize the ability to organize, analyze, and interpret 

quantitative data and scientific information was still below 50%. The ability to 

understand and interpret basic statistics need to get more attention, because out of 235 

students, only 5.53% students were able to answer questions correctly. However, when 
viewed based on students in each school unit, it is seen that the percentage of students 

who are able to read and interpret graphics in SMP Negeri 6 Makassar reaches 85.71% 
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with a very good category. 

DISCUSSION 

The scientific literacy ability of junior high school students in biological science literacy 

in South Sulawesi was still low. From the 235 students who took the test, only 1 

(0.43%) student reached the sufficient category, 57 (24.56%) students were in the low 

category and 177 (75.32%) students were in the fail category. The questions given refer 

to the TOSLS by Gormally et al., (2012) with an emphasis on students' abilities in 

identifying scientific opinions, effective literature search, evaluating the use and misuse 

of information and understanding elements of research design, making graphs, 

interpreting graphs, solving problems, understanding and interpreting basic statistics, 

and carrying out information, predictions and drawing conclusions. If the various 

categories are examined well, it is very clearly unraveled that to improve the literacy 

ability of junior high school biology students, the learning paradigm used should lead to 
a constructivist paradigm. 

Learning with a constructivist paradigm is based on the theory that students do not learn 

by directly memorizing information from the outside world or by transferring 

knowledge from teachers to students, but rather that students learn by actively 
organizing and making meaning of information in their own way. In this way, students 

build their own knowledge or meaningful ideas by connecting newly received 

information to their knowledge and experience. This also implied that students learn in 

their own way and their learning approaches were student-centered and cognitive 

learning (Ormrod, 2004; Haruthaithanasan, 2010). 

Table 1 and 2 show the percentage of students who understand the inquiry method that 

leads to scientific knowledge as well as the ability to organize, analyze, and interpret 

quantitative data and scientific information was still relatively low. In Table 1 and 2 

shows the low percentage of students who were able to reason in the context of the 

inquiry as the basis of biological science literacy skills. The low literacy ability of 

biological science is inseparable from the role of the teacher as implementing learning 

in the classroom. Table 1 and 2 show inconsistent variations in the percentage of 
students who are able to answer scientific literacy questions. This fact can be assumed 

that the ability of students to solve scientific literacy questions is largely determined by 

the ability of teachers to carry out learning in the class. Some research results show that 

the ability of teachers to implement learning processes and activities in accordance with 

the nature of science is still weak. Scientists studied natural sciences (including biology) 

through certain scientific processes and attitudes. The process is for example through 

experiments, while scientific attitudes are objective and honest when collecting and 

analyzing data. By using scientific processes and attitudes, scientists obtain discoveries 

that can be in the form of facts or theories and the findings are called natural products. 

Thus in broad outline the components of the Natural Sciences consist scientific 

attitudes, scientific processes, and scientific products. 
The findings of research indicated that biology teaching in junior high school was not 
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associated with real life contexts, learning rarely starts from actual problems, science 

learning in schools tends to depart from subject matter not from the main objectives of 

science learning and the needs of the students. This is inline with Yuliati (2017) 

research found that learning science tends to only anticipate examinations, caused the 

low of students’ understanding of the inquiry method and are unable to organize, 

analyze, and interpret quantitative data and scientific information. 

To improve students' abilities in aspects of science literacy and scientific literacy, the 

principles of constructivist learning must be applied in constructivist classes. One of the 

principles of constructivist learning that should be implemented in biology classroom is 

learning personalization, including curriculum design and learning in accordance with 

the individual needs of students who learn, are autonomous in finding their own ways of 

learning or managing their own learning steps and how they learn and apply learning 

standards that are flexible, criteria and assessment systems. Haruthaithanasan (2010) 

supported that and in constructivist learning needed teacher scaffolding, including the 

guidance from teachers to achieve assignments, difficult challenging tasks, and learning 

and motivation encouragement. Collaborative learning could become one characteristic 

of constructivist learning, including learning communities, group assignments, share 

knowledge, learning together and helping each other, Learning form could be 
discussion, including discourse, debate, conversation, openness, ideas expressed, 

negotiations, and verbal social interaction. 

Therefore teachers should act as guides, directors and facilitator in class so that students 

can concept and initiative. The teacher must be a designer of the learning environment, 

study space, and academic consultants for students. Jia (2010) stated that teachers 

should apply the principles of constructivist learning and view students as the center, 

under the guidance of the teacher. The teacher facilitates, organizes and guides the 

overall learning process. 

In constructivist learning, through the conditioning students can be trained to (a) 

Identify scientific arguments appropriately, (b) Carry out effective literature searches 

(c) Evaluate the use and misuse of scientific information, (d) Understand the elements 
in research design. In this way, students build their own knowledge by linking newly 

received information to their previous knowledge and experience. Haruthaithanasan 

(2010) supported that it could implied that students learn in their own way and their 

learning approaches are centered on students and cognitive learning. 

Other principles of constructivist learning that can be implemented to improve scientific 

literacy ability of students through reflective thinking, including stimulating thinking 

skills, evaluating critical knowledge and instruction in the form of teacher questions. 

Bas (2012) explains that constructivist learning is based on the active participation of 

students in problem solving, critical thinking, and creative. Knowledge cannot be 

transferred from teacher to students. The essence of constructivism is that students 

actively build knowledge. Students are expected to produce their own products by 
searching, making decisions, collaborating, using higher-level thinking skills and their 
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own creativity in the learning process. Haruthaithanasan (2010) and Listiana & Bahri 

(2019) also stated that the learning process was characterized by problem-solving and 

investigation, including learning by doing, stimulating skills and the process of inquiry 

in solving problems and conducting research, as well as learning discovery, relevance to 

daily-life, including learning in authentic situations, such as in daily life and at work 

and relevant to student experiences. 

Assessed from the point of view of learning, according to Holbrook & Raniikmae 

(2009), there were two things that need to be considered in science literacy-based 

learning, firstly learning scientific literacy must impact students about why it is 

necessary or important to learn science. This will build students' perceptions about the 

usefulness, meaningfulness, needs, and importance of learning science. The second 

point of view is to build student motivation and participation in learning science, so 

students want to act and learn, therefore it is necessary to create a comprehensive of 

science learning situation referring to the ideas and ideas of scientific literacy. 

Learning according to the view of constructivism is more a process of self-regulation in 

resolving cognitive conflicts that often arise through concrete experiences, collaborative 

discourse, and interpretation. However, cognitive conflict needs to be considered in 
deeply in various situations. Schunk (2012) found that through cognitive conflict, 

students can be directed to organize, analyze, and interpret quantitative data and 

scientific information, such as (a) Make graphs correctly from data, (b) Read and 

interpret graphs appropriately from data, (c) Solve problems using quantitative skills, 

including basic statistics, (d) Understand and interpret basic statistics and (e) Perform 

inferences, predictions, and draw conclusions based on quantitative data. Thus the 

teacher should build situations so that students can be actively involved with the subject 

matter through the processing of materials and social interactions. 

Teachers need to understand comprehensively about the nature of science and be able to 

effectively communicate this understanding to students (Ergul, et al., 2011). Science 

educators play an important role in educating students to develop scientific literacy 

skills. They are required to provide effective ways for students to develop: 1) the 

knowledge and nature of science investigations, 2) the oral and written vocabulary 

needed to understand and communicate science and, 3) the relationship between 

science, technology, and society.  

CONCLUSION 

The scientific literacy ability of junior high school students in biology teaching in South 

Sulawesi was still low. The results of research showed that percentage of junior high 

school students who are able in understanding the inquiry method that leads to scientific 
knowledge as much as 17.02%, and ability to organize, analyze, and interpret 

quantitative data and scientific information as much as 36.23%. 

The implication of this research is to demand improvement in the study of biological 

science in South Sulawesi. To realize more effective learning at the junior high school 

level, the teacher in fact applies the constructivist learning principles as required in the 
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school curriculum. Through the constructivist learning application, it is expected that 

the learning process emphasizes more on the achievement of products, processes, and 

scientific attitudes. In addition, it is necessary to monitor and evaluate the 

implementation of the curriculum in the classroom. 
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Scientific Literacy Skills of Students: Problem of Biology Teaching in 

Junior High School in South Sulawesi, Indonesia 

This study aimed to determine the scientific literacy skills of junior high school students 

(JHS) in biology teaching in South Sulawesi, Indonesia. This research was a survey 

research. Sampling was selected through a progressive random sampling technique with 

stratification. The research samples were four junior high schools, they are: JHS 4 

Makassar, JHS 26 Makassar, JHS 2 Maros, and JHS 4 Sinjai. Each school was 

represented by 2 classes with a total samples were 235 students. The results of research 

showed that the percentage of junior high school students who were able to understand 

the inquiry method that leads to scientific knowledge as much as 17.02%, and ability to 

organize, analyse, and interpret the quantitative data and scientific information as much 

as 36.23%. Overall, it can be concluded that the scientific literacy of junior high school 
students in biology teaching was still low. The constructivist learning method should be 

used by the teacher, such us using inquiry method and completed by an innovative 

media and learning resources to enhance students’ scientific literacy.  

Keywords: scientific literacy, science learning, constructivist paradigm, inquiry 

learning, 21th century skills 

INTRODUCTION 

Basically, every human being has a great curiosity about science, but it must be 

recognized that not all are able to understand science easily. Especially in learning in 

the schools it takes a long process to shape the quality of personal learners in the field 

of science. The development of the 21st century provided various demands for each 

individual to be able to follow developments in the fields of science and technology 

(Ozdem, et al., 2010). The 21st century required students to master various skills that 
relevant to the five pillars of education which include learning to believe to God, 

learning to know, learning to do, learning to be and learning to live together (Trilling 

and Fadel, 2009; Bahri, et al., 2019). Rahayu (2017) stated that the skills grouped as 

21th century skills into four major groups, namely: digital-age literacy, life skills, 

effective communication, and high productivity. 

Science has a significant influence on people's private lives and the global economy. To 

be successful in this century, students must have good scientific literacy skills and 

principles for life-long learning (Solmaz, 2017; Novaristiana, et. al., 2019; Hernawati, 

et. al., 2019). Good reading skills will accustom students to not only learn to read but 

read to learn and have the ability to understand reading (Kuhlthau, 2010). Scientific 

literacy is a must for every individual to have a greater opportunity to be able to adapt 
to the dynamics of life, especially in terms of mastering the ability to read in order to 

enhance the development of a the country.  

Scientific literacy skills made students could distinguish scientific facts from a variety 

of information, recognize and analyse the use of scientific inquiry methods as well as 

the ability to organize, analyse, interpret quantitative data and scientific information 

(Gormally, et. al., 2012).  This is in line with Suwono et al., (2019) stated that science 
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literacy was the ability to think scientifically, and critically, and be able to use scientific 

knowledge to develop decision-making skills. 

Science education is now a form of reformation or change to the previous education 

system in the context of the availability of scientific literacy. According to Holbrook 

and Rannikmae (2009), learning scientific literacy is learning that leads to self-

development in honing abilities and creativity based on the scientific knowledge that is 
relevant to daily life and Fakhriyah et al. (2017) stated that scientific literacy skills play 

a role in supporting students in making decisions to solve problems. Furthermore, 

scientific literacy can be promoted by problem solving skill in personal and social 

(Lederman et al., 2013).  

When related to the definition of scientific literacy, it can be seen from two groups, 

namely the science literacy group and the scientific literacy group. The science literacy 

group explained that the main component of scientific literacy is the understanding of 

science content, namely the basic concepts of science (Holbrook & Raniikmae, 2009). 

The scientific literacy group explained that scientific literacy is in line with the 

development of life skills which means that the view recognizes the need for reasoning 

skills in a social context and emphasizes that scientific literacy is intended for everyone. 

According to Dani (2009), a framework for scientific literacy consisted of four aspects: 
knowledge of science, investigation of the nature of science, science as a way of 

thinking, and interaction between science, technology, and society.  

The importance of scientific literacy capabilities has led to Indonesia taking part in 

international assessments namely TIMSS (Trends International Mathematics and 

Science Study) and PISA (Program for International Student Assessment). TIMSS 2015 

result showed Indonesia ranked 44 out of 49 countries with an average rating of 397. 

TIMSS assessment information shows that students' scientific skills at TIMSS are still 

below the international average of 500 and generally at the lowest level (Low 

International Benchmark). The analysis of the PISA 2018 result shows that the quality 

of Indonesia's education is ranked 72 out of 78 countries in mathematics, ranked 70 out 

of 78 countries in science, and ranked 72 out of 77 countries in reading (OECD, 2019). 

This illustrated the ability of scientific literacy of students in Indonesia, which was still 

low. Therefore, the problems that occur must be immediately sought a solution to 

suppress the emergence of a problem or a greater challenge and overcome the problems 

that are happening. In this case, it is important to shape the scientific literacy skills of 
students, which certainly requires a large role from educators to build these skills.  

The low of scientific literacy skills of Indonesian students including in biology 

classroom need to be a concern given the importance of scientific literacy skills in the 

21st-Century. Scientific literacy skills are one of the skills required by the students 

nowadays, especially in biology so the students should master these skills in order to be 

able to apply scientific knowledge to solve problems related to science (Mukti, et al., 

2019). Choi et. al. (2011) explained that science literacy could be the determinant of 
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students’ ability to solve their problems in everyday life. The results of research 

conducted by Sulistiawati (2015), Suwono, et al. (2019), Hernawati, et al. (2019), and 

Novaristiana et al. (2019) showed the low of scientific literacy skills biology students. 

The research finding of Suwono, et al. (2019) was also guaranteed by scientific literacy 

tests, which come from Test of Scientific Literacy Skill (TOSLS), conducted by the 

Department of Biology of the Faculty of Mathematics and Science, State University of 
Malang (UM) against first-year biology students. The results showed the low scientific 

literacy of students with an average score of 43.10 out of 100. This critical condition 

indicates that it is necessary to increase student scientific literacy. The low scientific 

literacy ability of these students certainly has links that are interrelated with science 

learning at the level of education below, especially at the secondary education level like 

junior high school (JHS). Dewi et al. (2017) found that the science literacy skills of JHS 

students still very low before giving a treatment with the discovery learning. 

Biology learning seeks the formation of students as human beings who have the capital 

of scientific literacy that is human who open up their self-sensitivity, examine, filter, 

apply, and contribute to the development of science and technology to improve the 

welfare and benefit of society. Components of scientific literacy consist of the ability to 
identify questions and draw conclusion based on facts to understand the nature, to 

communicate orally or in writing and to make a decision from changes occurred due to 

human activities thus having attitude and high sensitivity toward self and environment 

(Toharudin et al., 2011). So that scientific literacy is seen as multidimensional which is 

not only an understanding of scientific knowledge but can enhance the ability to think 

and associate the understanding of knowledge gained with daily life and understand the 

relationship of science with other disciplines (Suwono et al., 2009). 

Several instruments have been developed to assess aspects of individual scientific 

literacy skills, but there is no single instrument that can be used to measure all skills. 

Rusilowati et al. (2016) developed an instrument of scientific literacy assessment used 

four scientific literacy categories as follow: science as a body of knowledge (category 

A), science as a way of thinking (category B), science as a way of investigating 
(category C), and the interaction between science, technology, and society (category D). 

Two surveys often used for international comparisons of scientific literacy include 

questions about non-laboratory science process skills, such as to define science, and 

items that measure vocabulary and basis content knowledge (basic content knowledge). 

Scientific reasoning instruments are generally developed specifically to test cognitive 

skills related to critical thinking and reasoning (Gormally et al., 2012). Arend (2009) 

stated that critical thinking is seen as an indispensable life skill. The process of 

improving thinking basically creates habits of reflection and questions every aspect of 

life Teachers want students to use high cognitive orders such as critical thinking but 

tend to practice to focus on students' memorization efforts or assignments given at a 

lower cognitive level. 

Recently, there are no comprehensive data about the profile of the JHS students’ 

scientific literacy in biology teaching in South Sulawesi, Indonesia. So, it is necessary 
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to conduct the research on that matter, which will be useful to improve the strategies to 

enhance students’ scientific literacy in biology in South Sulawesi in particular, and 

Indonesia in general. The objectives of this study was to get an overview of the 

scientific literacy profile of JHS students in South Sulawesi based on the type of school. 

This research focussed to answer the question about the ability of students to understand 

the inquiry method that leads to scientific knowledge and ability to organize, analyse, 
and interpret quantitative data and scientific information. 

RESEARCH METHOD 

Research Design 

This research was a survey research by collecting quantitative data, adding data using 

scientific literacy-based test instruments and then analyzing the data to describe trends 

about the answers to research questions. This procedure also interprets the meaning of 

the data obtained. 

Participants and Sampling Technique 

The sample of research was progressive random sampling with stratification, which is a 

sampling technique with attention to a level in the population element. Researchers 

conducted research in 3 locations namely Makassar City, Sinjai regency, and Maros 

regency. The selected location represented big city, middle city, and small city. For 
schools in Makassar City, conducted in 2 schools, namely JHS 6 Makassar as much 63 

students and JHS 26 Makassar as much as 53 students, in Maros Regency JHS 2 Maros 

as much as 60 students, and in Sinjai Regency, JHS 4 Sinjai as much as 59 students 

were selected with the total participants as much as 235 students of 8th grade. Each of 

these schools represented the upper type (high grade/favorite), medium type 

(middle/medium grade) and lower type (low grade) type schools in South Sulawesi.  

Instruments 

The instrument used in this study, namely Test of Scientific Literacy Skill (TOSLS) 

consisting of 13 numbers that have been validated by two experts by referring to 

scientific literacy indicators. The result of expert validation showed that the validation 

category was strongly valid (average from two experts was 3.6). For empirical 
validation by using Microsoft Excel, the result of analysis showed that the instruments 

were valid (0.385-0.701) and reliable (0.978).  In this study an assessment and analysis 

of junior high school students' scientific literacy skills was carried out based on 

indicators of scientific literacy in terms of two aspects (Gormally, et al., 2012), namely: 

1) understanding the inquiry method that leads to scientific knowledge, consisting of (a) 

identifying the valid scientific arguments, (b) conducting effective literature search (c) 

evaluating the use and misuse of scientific information, (d) understanding elements of 

research design, 2) organizing, analysing, and interpreting quantitative data and 

scientific information, consisting of (a) making graphs appropriately from data, (b) 

reading and interpreting graphs correctly from data, (c) solving problems using 

quantitative skills, including basic statistics, (d) understanding and interpreting basic 



   5 

statistics and (e) performing inferences, predictions, and drawing conclusions based on 

quantitative data. 

 

Procedure of the Implementation 

This research was conducted by giving the students with tests based on scientific 

literacy skills indicators at the end of course at the odd semester. The double choice 
problem developed covers all biological concepts at JHS grade 7th and 8th. Each 

biological concept represented by one number of test. The instrument used in this study, 

namely Test of Scientific Literacy Skill (TOSLS) consisting of 13 numbers by referring 

to scientific literacy indicators. The time of the test is 45 minutes. The research 

instrument used was a scientific literacy test in the form of multiple-choice with four 

choices. The test instrument consists of 13 numbers that have been validated by experts 

by referring to scientific literacy indicators. Each student's answers are grouped and 

percentage to see the level of scientific literacy based on existing indicators.  

Data Analysis 

Data of the scientific literacy skill in biology science were analyzed descriptively based 

on the formula (1) by Arikunto (2005): 

Scientific Literacy Skills =
number of correct scores𝑥

number of maximum scores
𝑥100%  (1) 

 

Scientific literacy skills of biological science scores were further grouped into several 

categories by modified from Purwanto (2009), namely very good (grades 86-100), good 

(grades 76-85), quite good (grades 60-75), low (grades 55-59) and very low (grades less 

than 54). While the percentage of students who were able to answer the scientific 

literacy test correctly were grouped into: very high (>80%), high (70%-79.99%), 

moderate (60%-69.99%), low (50%-59.99%) and very low (<50%). 

FINDINGS 

Based on the results of data analysis, information about the scientific literacy skills of 

junior high school students in biology teaching in South Sulawesi was obtained. The 

average score of scientific literacy skills of biology science of students at four junior 

high schools in South Sulawesi as presented in Table 1. 

Table 1 

Profile of Scientific Literacy at Four Junior High Schools in South Sulawesi 
Name of School Average Score Category 

JHS 6 Makassar  37.48 Very low 

JHS 26 Makassar  27.58 Very low 

JHS 2 Maros  28.08 Very low 

JHS 4 Sinjai 32.20 Very low 

Average 31.34 Very low 

The average literacy ability of biology science in junior high school students in South 

Sulawesi was 31.34 (very low) from a range of 0 to 100 (Table 1). The results of this 
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study also showed the percentage of students' ability to answer biology scientific 

literacy questions based on TOSLS indicator understanding the inquiry method that 

leads to scientific knowledge are presented at Table 2. 

Table 2 

Percentage of Biology Scientific Literacy Skills of Students in Junior High School in 

Indicator Understanding The Inquiry Method that Leads to Scientific Knowledge 

Science Literacy Skills Indicator 
A 
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

identifying the valid scientific arguments 13.21 0 6.67 6.78 6.38 

conducting an effective literature search 30.19 7.94 11.67 10.17 14.47 

evaluating the use and misuse of scientific 
information 

49.06 11.11 16.67 25.42 24.68 

understanding the elements of research 
design 

12.26 36.51 15.83 23.73 22.55 

Average 
26.18 
(very 
low) 

13.89 
(very 
low) 

12.71 
(very 
low) 

16.53 
(very 
low) 

17.02 
(very 
low) 

Note: A= JHS 26 Makassar, B= JHS 6 Makassar, C= JHS 2 Maros, & D= JHS 4 Sinjai 

The ability of students in identifying the valid scientific arguments, conducting an 
effective literature search, evaluating the use and misuse of scientific information, and 

understanding the elements of research design were in the very low category (Table 2). 

Overall the percentage of students who were able to answer biology science literacy 

questions that emphasize the ability of students to conduct inquiry is below the 50% rate 

for all categories, both viewed by students at each school, or combined for all students 

at all schools. 

The result of research about the students’ scientific literacy in biology science in 

indicators organizing, analysing, and interpreting quantitative data and scientific 

information are presented at Table 3. 

Table 3 

Percentage of Biology Science Literacy Skills of Students in Junior High School in 
Indicator Organizing, Analysing, and Interpreting Quantitative Data and Scientific 

Information 

Science Literacy Skills Indicator 
A  

(%) 

B  

(%) 

C 

 (%) 

D  

(%) 

Total 

(%) 

making the graphs appropriately from data 47.17 47.70 38.33 45.76 44.70 

reading and interpreting the graphs correctly 
from data 

9.43 85.71 31.67 28.81 40.43 

solving the problems using quantitative skills, 
including basic statistics 

37.74 50.79 35.00 54.24 44.68 

understanding and interpreting the basic 
statistics  

7.55 3.17 5.00 6.78 5.53 

performing the inferences, predictions, and 28.92 52.90 50.00 49.15 45.81 
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drawing conclusions based on quantitative data 

Average 
48.05 
(very 

low) 

26.16 
(very 

low) 

32.00 
(very 

low) 

36.95 
(very 

low) 

36.23 
(very 

low) 

Note: A= JHS 26 Makassar, B= JHS 6 Makassar, C= JHS 2 Maros, & D= JHS 4 Sinjai 

In general the scientific literacy skills of junior high school students in biology teaching 

in indicator making the graph appropriately from the data, reading and interpreting the 

graphs correctly from the data, solving the problems using quantitative skills, including 

basic statistics, understanding and interpreting the basic statistics, and performing the 
inferences, predictions, and drawing conclusions based on quantitative data were still 

failed. Overall the percentage of students who were able to answer questions that 

emphasize the ability to organize, analyze, and interpret quantitative data and scientific 

information was still below 50%. The ability to understand and interpret basic statistics 

need to get more attention, because out of 235 students, only 5.53% students were able 

to answer questions correctly. However, when viewed based on students in each school 

unit, it is seen that the percentage of students who are able to read and interpret graphics 

in JHS Negeri 6 Makassar reaches 85.71% with a very good category (Table 3). 

DISCUSSION 

The scientific literacy ability of junior high school students in biological science literacy 

in South Sulawesi was still low. The average score of scientific literacy of biology 

science in junior high school students in South Sulawesi was 31.34 from a range of 0 to 

100. The questions given refer to the TOSLS by Gormally et al., (2012) with an 

emphasis on students' abilities in identifying scientific opinions, effective literature 

search, evaluating the use and misuse of information and understanding elements of 

research design, making graphs, interpreting graphs, solving problems, understanding 

and interpreting basic statistics, and carrying out information, predictions and drawing 

conclusions. If the various categories are examined well, it is very clearly unraveled that 

to improve the literacy ability of junior high school biology students, the learning 
paradigm used should lead to a constructivist paradigm. 

Learning with a constructivist paradigm is based on the theory that students do not learn 

by directly memorizing information from the outside world or by transferring 

knowledge from teachers to students, but rather that students learn by actively 
organizing and making meaning of information in their own way. In this way, students 

build their own knowledge or meaningful ideas by connecting newly received 

information to their knowledge and experience. This also implied that students learn in 

their own way and their learning approaches were student-centered and cognitive 

learning (Haruthaithanasan, 2010). 

The percentage of students who understand the inquiry method that leads to scientific 

knowledge as well as the ability to organize, analyze, and interpret quantitative data and 

scientific information was still relatively. Beside that, the low percentage of students 

who were able to reason in the context of the inquiry as the basis of biological science 

literacy skills. The low literacy ability of biological science is inseparable from the role 
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of the teacher as implementing learning in the classroom. This show inconsistent 

variations in the percentage of students who are able to answer scientific literacy 

questions (Table 1 and 2). This fact can be assumed that the ability of students to solve 

scientific literacy questions is largely determined by the ability of teachers to carry out 

learning in the class. Scientists studied natural sciences (including biology) through 

certain scientific processes and attitudes. The process is for example through 
experiments, while scientific attitudes are objective and honest when collecting and 

analyzing data. By using scientific processes and attitudes, scientists obtain discoveries 

that can be in the form of facts or theories and the findings are called natural products. 

Thus in broad outline the components of the Natural Sciences consist scientific 

attitudes, scientific processes, and scientific products. 

The findings of research indicated that biology teaching in junior high school was not 

associated with real life contexts, learning rarely starts from actual problems, science 

learning in schools tends to depart from subject matter not from the main objectives of 

science learning and the needs of the students. This is in line with Yuliati (2017) 

research found that learning science tends to only anticipate examinations, caused the 

low of students’ understanding of the inquiry method and are unable to organize, 

analyze, and interpret quantitative data and scientific information. 

To improve students' abilities in aspects of science literacy and scientific literacy, the 

principles of constructivist learning must be applied in the classes. Haruthaithanasan 

(2010) stated that the characteristics of constructivist learning were needed teacher 

scaffolding, including the guidance from teachers to achieve assignments, difficult 

challenging tasks, and learning and motivation encouragement. Collaborative learning 

could become one characteristic of constructivist learning, including learning 

communities, group assignments, share knowledge, learning together and helping each 

other. Holbrook and Raniikmae (2009) explained that there were two things that need to 

be considered in science literacy-based learning, firstly learning scientific literacy must 

impact students about why it is necessary or important to learn science. This will build 

students' perceptions about the usefulness, meaningfulness, needs, and importance of 
learning science. The second point of view is to build student motivation and 

participation in learning science, so students want to act and learn, therefore it is 

necessary to create a comprehensive of science learning situation referring to the ideas 

and ideas of scientific literacy. 

In constructivist learning, through the conditioning students can be trained to (a) 

Identify scientific arguments appropriately, (b) Carry out effective literature searches 

(c) Evaluate the use and misuse of scientific information, (d) Understand the elements 

in research design. In this way, students build their own knowledge by linking newly 

received information to their previous knowledge and experience. Haruthaithanasan 

(2010) supported that it could implied that students learn in their own way and their 

learning approaches are centered on students and cognitive learning.  
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Therefore teachers should act as guides and facilitator in class so that students can 

concept and initiative. The teacher must be a designer of the learning environment, 

study space, and academic consultants for students. Jia (2010) stated that teachers 

should apply the principles of constructivist learning and view students as the center, 

under the guidance of the teacher. The teacher facilitates, organizes and guides the 

overall learning process. 

The empowerment of these skills is considered essential as students are trained to 

indetify the best arguments and produce insights into certain meanings and 

interpretations as the product of logical reasoning patterns (Ramdiah, et al., 2019). 

Shukla and Dungsungnoen (2016) suggested that this skills enable students to see  

concepts holistically and reflect an effective, curious, sceptical, flexible thinker attitude, 

able to revise beliefs, be analytical, persistent by thinking deeply, and sensitive to the 

context of current issues. 

Other principles of constructivist learning that can be implemented to improve scientific 

literacy ability of students through reflective thinking, including stimulating thinking 

skills, evaluating critical knowledge and instruction in the form of teacher questions. 

Knowledge cannot be transferred from teacher to students. The essence of 
constructivism is that students actively build knowledge. Students are expected to 

produce their own products by searching, making decisions, collaborating, using higher-

level thinking skills and their own creativity in the learning process. This is in line with 

Bas (2012) explained that constructivist learning is based on the active participation of 

students in problem solving, critical thinking, and creative. Haruthaithanasan (2010) 

and Listiana and Bahri (2019) also stated that the learning process was characterized by 

problem-solving and investigation, including learning by doing, stimulating skills and 

the process of inquiry in solving problems and conducting research, as well as learning 

discovery, relevance to daily-life, including learning in authentic situations, such as in 

daily life and at work and relevant to student experiences. 

Learning according to the view of constructivism is more a process of self-regulation in 

resolving cognitive conflicts that often arise through concrete experiences, collaborative 
discourse, and interpretation. However, cognitive conflict needs to be considered in 

deeply in various situations. Schunk (2012) found that through cognitive conflict, 

students can be directed to organize, analyze, and interpret quantitative data and 

scientific information, such as (a) Make graphs correctly from data, (b) Read and 

interpret graphs appropriately from data, (c) Solve problems using quantitative skills, 

including basic statistics, (d) Understand and interpret basic statistics and (e) Perform 

inferences, predictions, and draw conclusions based on quantitative data. Thus the 

teacher should build situations so that students can be actively involved with the subject 

matter through the processing of materials and social interactions. 

To train the students with scientific literacy skills, science educators play an important 

role in educating students to develop scientific literacy skills. They are required to 

provide effective ways for students to develop the knowledge and nature of science 

investigations, the oral and written vocabulary needed to understand and communicate 
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science and, the relationship between science, technology, and society. Ergul, et al., 

(2011) suggested that teachers need to understand comprehensively about the nature of 

science and be able to effectively communicate this understanding to students. Mukti et 

al. (2019) suggested that an innovative learning to empower students’ scientific literacy 

skills needs to be introduced to biology learning. This is in line with Rahayu (2017) 

stated that to improve students' scientific literacy, students must have appropriate 
experience in science activities, investigation and/or experimentation. Everything can 

be found through innovative learning that is built by incorporating the elements needed 

especially for scientific literacy skills and in turn will develop collaboration & 

communication skills, and curiosity. 

CONCLUSION 

The scientific literacy ability of junior high school students in biology teaching in South 

Sulawesi was still low. The results of research showed that percentage of junior high 

school students who are able in understanding the inquiry method that leads to scientific 

knowledge as much as 17.02%, and ability to organize, analyze, and interpret 

quantitative data and scientific information as much as 36.23%. 

The implication of this research is to demand improvement in the study of biological 

science in South Sulawesi. To realize more effective learning at the junior high school 

level, the teacher in fact applies the constructivist learning principles as required in the 

school curriculum. Through the constructivist learning application, it is expected that 

the learning process emphasizes more on the achievement of products, processes, and 
scientific attitudes. In addition, it is necessary to monitor and evaluate the 

implementation of the curriculum in the classroom. 
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The following changes have been made on the Manuscript “…” in accordance with reviewers’ comments  
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The author needs to enrich the reference that is read. Do not describe survey 
literature as author by author, but should be presented as a group per method or 
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example: (A, 2019; B, 2018; C, 2017). 

Already changed 1 

This section should refer to the main literature that discusses 21st century 
skills, for example the following link: https://www.wiley.com/en-
us/21st+Century+Skills%3A+Learning+for+Life+in+Our+Times-p-
9780470553916 

Already referred to Trilling, B., & Fadel, C. 2009. 21th century skills. 

Learning for life in our times. San Francisco: Wiley. 
1 

This reference is very out of date Already change with the new reference 1 

Regarding scientific literacy, the following references should be read and 
cited whenever possible: 

Already referred to some references suggested by reviewer 1 

It's best to avoid writing definitions. Because the reader is an academic 
community, they should understand the concept. How to write it can be 
improved to be an explanation of the components, advantages, and so forth. 

Already restructured the sentence 1 

This method of citation is not appropriate because it is not clear which parts are 
removed from each source. Read again how to cite well. 
 

Already change the citation method 1 

Read the citation writing guide based on APA Style. Change & to ‘and” 2 

Are these 2 out of date references really irreplaceable with new references that 
discuss the same thing? Is this article the only one that discusses this topic? 

Author add some new references that discusses the topic 2 

This statement is inaccurate, unclear, and may be unfounded. The transition 
sentence used is not coherent with the paragraphs above it. Isn't this already 
discussing facts / data in Indonesia? 
If the author focuses on possibilities (based on references), that one that has a 
contribution to the level of someone's literacy is biology teaching and learning. 

The sentence was changed 2 

Overview of previous research, it is not enough to just 2 articles, but it 
should be more than 6. The way of writing is not necessary one by one, 
some of the same research and the results are similar then put together. 
So, don't quote author by author. 

Add some references 3 
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This study is focused on students in tertiary institutions, so it should be an 
example of how scientific literacy is at the junior high school level. 
Regarding scientific literacy, the following references should be read and cited 
whenever possible: 

Already referred those article 3 

These sentences come from the same reference, then the quotation is 
enough 1 time, without repetition. 

Delete repetition 3 

This section should not be necessary, because it has been mentioned in 
the previous paragraph that "Scientific reasoning instruments are 
generally developed specifically to test cognitive skills related to critical 
thinking and reasoning". 

That section was deleted 3 

The author needs to write clearly about the contributions of this article. 
The clearer and different the contribution, the better. Contributions that 
merely strengthen previous research are the weakest contributions, on 
the contrary, if the article offers something new, refutes previous 
research, or reveals new / different facts, it will be very good. 

Add the contribution of this article 3 

Why choose this province and district? The reasons or information about 
the problem of scientific literacy in this area have not been described in 
the INTRODUCTION section. 

Author put the reason in instroduction and add the sentence “The 
selected location represented big city, middle city, and small city” in 
the method 

4 

What is the school population and students in these areas? And what are the 
reasons for choosing these schools? 

Each of these schools represented the upper type (high 
grade/favorite), medium type (middle/medium grade) and lower type 
(low grade) type schools in South Sulawesi. 

4 

Is there any instrument validation data? The result of validation showed that the validation category was 
strongly valid (average from two experts was 3.6). 

4 

Which reference does this criterion refer to? Modified from Purwanto (2009) 5 

What is the meaning of "failed"? What is the basis used to refer to the "failed" 
category? 

Changes into very low 5 

Where can this data be seen? Was Deleted 5 

The discussion should lead to why do students' scientific literacy scores tend to 
be low? Describe the various factors that might cause students to have a low 
scientific literacy score? Compare with similar research in other places (other 
regions / other countries). Then give recommendations based on various 
references, how to improve the condition. 
 
How should schools and teachers respond? What should they do. In connection 
with that, you should read and cite the following references: 

Author Describe the various factors that might cause students to 
have a low scientific literacy score in page 7 and 8. 

Author give some recommendations at the end of discussion. 

The suggestion reference already cited 
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https://files.eric.ed.gov/fulltext/EJ1201152.pdf 
Also look for some related references at IJI, thus enriching the recommendations 
that will be given. 
 

This data must be clarified, the source must be in the table and where it was 
obtained from. 
 

deleted 7 
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The following changes have been made on the Manuscript “…” in accordance with reviewers’ comments  

Reviewer’s comments  Changes made  Page (see 

highlights) 
The reason: Indonesia has so many provinces that the title must be changed 
because the initial title does not represent 30 percent of the provinces in 
Indonesia 

Change the tittle into “Scientific Literacy Skills of Students: 

Problem of Biology Teaching in Junior High School in South 

Sulawesi, Indonesia” 

1 

use the abbreviation: junior high school. JHS (In English) or SMP(in Indonesian) Already use the abbreviation JHS 1 
Please strengthen the background with references from the last 5 years of 
research. 
Please check the following link: 
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Scientific+Literacy+
Skills+2015+pdf&btnG= 
 

Already add Rahayu (2017) and Mukti et al (2019) to strengthen the 

background 
1 

Ozdem, et al., 2010 researching about An Investigation of Elementary Students’ 
Scientific Literacy Levels. we recommend using appropriate references, such as: 
https://www.oecd.org/futures/35391210.pdf 
Or 

https://core.ac.uk/download/pdf/82704246.pdf 

Already add reference from OECD in page 2 1 

Related to the use of learning to believe to God as 1 pillar in education, is there 
already a standard agreement because UNESCO knows 4 pillars in education. 
References from  Bahri, et al., 2019 are his own thoughts in the background of 
the manuscript. Please consider this reference 
 

Already add another reference from Trilling and Fadel, 2009 1 

Please add one or two sentences to this paragraph from other studies related to 
the context of the availability of scientific literacy 
 

Already add the references from Fakhriyah et al (2017) and Lederman 
et al. (2013) 

2 

Please check the latest data on Indonesia's ranking from the PISA, TIMSS 
and OECD websites 

Already updated to the latest PISA and TIMSS 2 

a sentence like this should include a reference 
 

Already change the sentence 2 

This sentence needs theoretical support. include references Already add the reference from Toharudin et al. (2011). 3 

might be able to use references like this in connection with developing 
instruments to measure scientific literacy: 
https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Instrument+for+m

Add the new reference from Rusilowati, A., Kurniawati, L., Nugroho, 

S.E., & Widiyatmoko, A. (2016). 
3 
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easuring+scientific+literacy+2015+pdf&btnG= 
 

https://files.eric.ed.gov/fulltext/EJ1115684.pdf 
All schools in Indonesia have implemented K-13. Why are only 4 schools used as 
data collection locations in South Sulawesi. Are only 4 of these schools that meet 
the stratification criteria. Please explain 
 

Author deleted the sentence (All schools in Indonesia have 
implemented K-13). The reason seen at page 4 

4 

please detail the research procedure 
 

The procedure was detailed 4 

Not yet clear about how to form a double choice problem. whether the 
problem developed is only one concept of biological material or covers all 
biological concepts. and how to shape and mpdel learning so that it can 
measure Scientific Literacy Skills (TOSLS) Please explain again 

İt cover all biological concept in junior high school 4 

References? Already add reference of formula from Arikunto (2005) 5 

Add to this section the latest reference to strengthen the research findings. 
please check the following link: 

https://scholar.google.co.id/scholar?hl=id&as_sdt=0%2C5&q=Scientific+Li
teracy+Skills+2015+pdf&btnG= 

Already add the references from Rahayu (2017) anda Mukti et al. 
(2019) 

7 

This explanation is from what table 
 

This part already deleted 7 

insert references??? Author statement 8 

What is the connection with your research. Please describe your findings Already re-arrange the sentence 8 

What is directors “Directors” already deleted 8 

It is better if the results of your research are interpreted based on the research 
findings, then reinforced with theories from other studies so that it does not 
seem like you are explaining other people's research. Avoid writing like you write 
a theoretical study 
 

Already re-arrange the discussion by put the view of author baout the 
research findings then supported by some references 

8-9 

should write to thank everyone (say the name) so as not to impress the public. 
can cast thanks to experts who validate the instrument 
 

Author add the rector of Universitas Negeri Makassar 10 

Since this referenced article is in Indonesian, we must add - in Indonesian Already put (in Indonesian) at the end of each Indonesian reference 10-12 
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The following changes have been made on the Manuscript “…” in accordance with reviewers’ comments  

Reviewer’s comments  Changes made  Page (see 

highlights) 

deleted biological literacy and  junior high school students in 

abstract 

Already change with science learning and 21th century skills 1 

Please add the factual data about the problem of scientific literacy of 

students in the population or sample research 

The problem of scientific literacy of students in population 

or sample research was the findings of research. So the 

factual data of scientific literacy of sample research were 

found at research findings. 

3 

Consistency in writing the name of the school 

SMP Negeri, junior high school atau SMPN? 

 

Which class is the sample focused on? 

 

Already change to Junior High School (JHS) and focused 

on 8th grade 
4 

Please include instrument validity and reliability data based on 

analysis, for example, using Microsoft EXEL or SPSS 

 

Already revised add the result of validity and reliability of 

instruments 
4 

Please clarify the research procedures, such as what materials and 

models are used, tests are conducted at the beginning and end or the 

end of the course 

 

This research was conducted by giving the students with 

tests based on scientific literacy skills indicators at the end 

of course at the odd semester. 

The double choice problem developed covers all biological 

concepts at JHS grade 7th and 8th. 

4 

Is there literature on this category? Please add the references. 

Scientific literacy skills of biological science scores were 

further grouped into several categories by modified from 

Purwanto (2009) 

5 

The data in this table should be classified in the category of Very 

Good, Good, etc. as written in the data analysis above. 

The data already classified in the category of Very low as 

written in the data analysis. 
5 

The data in this table should be classified in the category of Very 

Good, Good, etc. as written in the data analysis above. 

The data already classified in the category of Very low as 

written in the data analysis. 
5 

The data in this table should be classified in the category of Very The data already classified in the category of Very low as 6 



Good, Good, etc. as written in the data analysis above. written in the data analysis. 

References? 
That statement already deleted because author could not 

find the reference that could support that statement  
7 

In this section, the findings should be explained and then reinforced 

with previous research or relevant supporting theories. 

 

Already re-arrange the discussion 8-10 

Please use 85% of the reference for the past 5 years Already change some out of date references 10 
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The aim of this study was to determine the scientific literacy skills of students at 

junior high school (JHS) in biology teaching in South Sulawesi, Indonesia. This 

research was a survey research. Sampling was selected through a progressive 

random sampling technique with stratification. The research samples were four 

junior high schools, they are: JHS 4 Makassar, JHS 26 Makassar, JHS 2 Maros, 

and JHS 4 Sinjai with the total samples were 235 students. Each school was 

represented by 2 classes. The results of research showed that the students of junior 
high school who were able to understand the inquiry method that leads to scientific 

knowledge as much as 17.02%, and ability to organize, analyse, and interpret the 

quantitative data and scientific information as much as 36.23%. Overall, the 

conclusion of this study was the scientific literacy of junior high school students in 

biology teaching was still low. The constructivist learning method should be used 

by the teacher, such us using inquiry method and completed by an innovative 

media and learning resources to enhance students’ scientific literacy. 

 

Keywords: scientific literacy, science learning, constructivist paradigm, inquiry 

learning, 21th century skills 

INTRODUCTION 

Basically, every human being has a great curiosity about science, but it must be 
recognized that not all are able to understand science easily. Especially in learning in 

the schools it takes a long process to shape the quality of personal learners in science. 

The development of the 21st century provided various demands for each individual to 

be able to follow developments in the fields of science and technology (Ozdem, et al., 
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2010). Trilling and Fadel (2009) and Bahri, et al. (2019) stated that the students have to 

master various skills that relevant to the five pillars of education in 21st century 

(learning to believe in God, to know, to do, to be, and to live together). Rahayu (2017) 

stated that the skills grouped as 21th century skills into four major groups, namely: 

digital-age literacy, life skills, effective communication, and high productivity. 

Science has a great influence on people's private lives and the global economy. Science 

was very important to develop the quality of human resources (Bahri, et al. (2021). To 

be successful in this century, students must have good scientific literacy skills and 
principles for life-long learning (Solmaz, 2017; Novaristiana, et. al., 2019; Hernawati, 

et. al., 2019), and thinking skills (Bahri, et al., 2021). Kuhlthau (2010) explained that 

good reading skills will accustom students read to learn and have the ability to 

understand the material. Scientific literacy is important for everyone to have a greater 

chance to adapt in life, especially in terms of mastering the ability to read in order to 

enhance the development of a the country.  

Scientific literacy skills made students could distinguish several scientific facts from a 

lot of information, recognize and analyse the use of scientific inquiry methods as well 

as the ability to analyse, organize, interpret quantitative data and scientific information 

(Gormally, et. al., 2012). Suwono et al., (2019) stated that science literacy was the 

scientifically thinking ability, and critically, and to use scientific knowledge to develop 
decision-making skills. 

Science education is now a form of reformation or change to the previous education 

system in the context of the availability of scientific literacy. According to Holbrook 

and Rannikmae (2009), learning scientific literacy is learning that leads to self-

development in honing abilities and creativity based on the scientific knowledge that is 

relevant to daily life and Fakhriyah et al. (2017) stated that scientific literacy skills play 

a role in supporting students in making decisions to solve problems. Furthermore, 

Lederman et al. (2013) explained that scientific literacy could be promoted by the skill 

of problem solving in personal and social life. 

When related to the meaning of scientific literacy, it can be seen from two groups, 

namely the science literacy group and the scientific literacy group. The science literacy 

group explained that the main aspect of scientific literacy is the understanding of 
science content (the science basic concepts) (Holbrook & Raniikmae, 2009). The 

scientific literacy group explained that scientific literacy is associated with the 

development of life skills which means that it was needed for reasoning skills in a social 

context and emphasizes that scientific literacy is intended for everyone. According to 

Dani (2009), a framework for scientific literacy consisted of four aspects: knowledge of 

science, science as a way of thinking, investigation of the science nature, and interaction 

between science, technology, and society.  

Related to the scientific literacy capabilities, Indonesia took part in international 

assessments namely TIMSS (Trends International Mathematics and Science Study) and 
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PISA (Program for International Student Assessment). TIMSS 2015 result showed 

Indonesia ranked 44 out of 49 countries with an average rating of 397. TIMSS 

assessment information shows that students' scientific skills at TIMSS are still below 

the international average of 500 and generally at the lowest level (Low International 

Benchmark). The analysis of the PISA 2018 result shows that the quality of Indonesia's 

education is ranked 72 out of 78 countries in mathematics, ranked 70 out of 78 countries 
in science, and ranked 72 out of 77 countries in reading (OECD, 2019). This illustrated 

the ability of scientific literacy of students in Indonesia, which was still low. Therefore, 

the problems that occur must be immediately sought a solution to suppress the 

emergence of a problem or a greater challenge and overcome the problems that are 

happening. In this case, it is important to enhance the students’ scientific literacy skills, 

which certainly requires a large role from educators to build these skills.  

The low of scientific literacy skills of Indonesian students as one of skills required in 

21st century including in biology classroom need to be a concern nowadays. Mukti, et 

al. (2019) said that the students should master these skills, so they could be able to 

apply scientific knowledge to solve science problems. Choi, et. al. (2011) explained that 

students could solve their problems in everyday life trough scientific literacy skills. The 
results of research conducted by Sulistiawati (2015), Suwono, et al. (2019), Hernawati, 

et al. (2019), and Novaristiana, et al. (2019) showed the low of scientific literacy skills 

biology students. The research finding of Suwono, et al. (2019) was also guaranteed by 

scientific literacy tests, which come from Test of Scientific Literacy Skill (TOSLS). The 

results showed that the low scientific literacy of students indicates that it is necessary to 

increase students’ scientific literacy. The low scientific literacy ability of these students 

certainly has links that are interrelated with science learning at the level of education 

below, especially at the secondary education level like junior high school (JHS). Dewi, 

et al. (2017) found that the science literacy skills of JHS students still very low before 

giving a treatment with the discovery learning. 

Biology learning seeks the formation of students as human beings who have the capital 

of scientific literacy that is human who open up their self-sensitivity, examine, filter, 
apply, and contribute to develop science and technology to improve the welfare and 

benefit of society. Toharudin et al., (2011) stated that scientific literacy consisted of the 

ability to identify questions and draw a conclusion based on facts to understand the 

nature, to make a decision from changes occurred due to human activities thus having 

attitude and high sensitivity, and to communicate in writing or orally. So that scientific 

literacy is seen as multidimensional which is not only an understanding of scientific 

knowledge, but can enhance the ability to think and associate the understanding of 

knowledge gained with daily life and understand the relationship of science with other 

disciplines (Suwono, et al., 2009). 

Several studies have been conducted by the researchers to develop variety instruments 

to assess aspects of individual scientific literacy skills, but there is no single instrument 
that can be used to measure all skills. Rusilowati, et al. (2016) used four scientific 

literacy categories as an instrument of scientific literacy assessment as follow: science 
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as a body of knowledge (category A), science as a way of investigating (category B), 

science as a way of thinking (category C), and the interaction between science, 

technology, and society (category D). Two surveys often used for international 

comparisons of scientific literacy include questions about non-laboratory science 

process skills, such as to define science, and items that measure vocabulary and basis 

content knowledge (basic content knowledge). Specifically scientific reasoning 

instruments were developed to assess critical thinking and reasoning of students 

(Gormally, et al., 2012). Arend (2009) stated that critical thinking is seen as an 
indispensable life skill. The process of improving thinking basically creates habits of 

reflection and questions every aspect of life. The high order thinking skills such as 

critical thinking must be trained to the students, but tend to practice focus on students' 

memorization efforts or assignments given at a lower cognitive level. 

So far, previous studies were not provided the comprehensive data about the profile of 

the JHS students’ scientific literacy in biology teaching in South Sulawesi, Indonesia. 

Based on this fact, it is important to conduct the research regarding to the profile of the 

JHS students’ scientific literacy in biology teaching in South Sulawesi, which will be 

useful to provide information for teachers, so they can improve the teaching quality that 

can enhance students’ scientific literacy in biology. The objectives of this study was to 

get an overview of the scientific literacy profile of JHS students in South Sulawesi 
based on the type of school. This research focussed to answer the question about the 

ability of students to understand the inquiry method that leads to scientific knowledge 

and ability to analyse, organize, and interpret scientific information and quantitative 

data. 

METHOD 

Research Design 

This study was collecting quantitative data as the survey research. The researchers 

analyzing the data to describe trends about the answers of research questions from the 

results of scientific literacy-based test instruments. The next stage also interprets the 

meaning of the data obtained. 

Participants and Sampling Technique 

The sample of this study was choosed by progressive random sampling with 
stratification. The research was located in Makassar City, Sinjai regency, and Maros 

regency. The selected location represented big city, middle city, and small city. For 

schools in Makassar City, conducted in 2 schools, namely JHS 6 Makassar as much 63 

students and JHS 26 Makassar as much as 53 students, in Maros Regency JHS 2 Maros 

as much as 60 students, and in Sinjai Regency, JHS 4 Sinjai as much as 59 students 

were selected with the total participants as much as 235 students of 8th grade. Each 

school represented the upper type (high grade/favorite), medium type, and lower type 

schools in South Sulawesi.  
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Instruments 

The Test of Scientific Literacy Skill (TOSLS) consisting of 13 numbers that have been 

instrument used in this study. The instrument has been validated by two experts by 

referring to the scientific literacy indicators. The result of expert validation showed that 

the validation category was strongly valid (average from two experts was 3.6). For 
empirical validation by using Microsoft Excel, the result of analysis showed that the 

instruments were valid (0.385-0.701) and reliable (0.978).  In this study an assessment 

and analysis of junior high school students' scientific literacy skills was carried out 

based on indicators of scientific literacy in terms of two aspects (Gormally, et al., 2012), 

namely: 1) understanding the inquiry method that leads to scientific knowledge, 

consisting of (a) identifying the valid scientific arguments, (b) conducting effective 

literature search (c) evaluating the use and misuse of scientific information, (d) 

understanding elements of research design, 2) organizing, analysing, and interpreting 

quantitative data and scientific information, consisting of (a) making graphs 

appropriately from data, (b) reading and interpreting graphs correctly from data, (c) 

solving problems using quantitative skills, including basic statistics, (d) understanding 
and interpreting basic statistics and (e) performing inferences, predictions, and drawing 

conclusions based on quantitative data. 

Procedure of the Implementation 

This research procedure began by giving the students with tests based on scientific 

literacy skills indicators at the end of course at the odd semester. The double choice 

problem developed covers all biological concepts at JHS grade 7th and 8th. Each 

biological concept represented by one number of test. The instrument used in this study, 

namely Test of Scientific Literacy Skill (TOSLS) consisting of 13 numbers by referring 

to scientific literacy indicators. The time of the test is 45 minutes. The research 

instrument used was a scientific literacy test in the form of multiple-choice with four 

choices. The result of expert validation showed that the test instruments were valid by 

referring to scientific literacy indicators. The percentage of student's answers based on 
existing indicators was grouped to determine the level of scientific literacy.  

Data Analysis 

Data of the scientific literacy skill in biology science were analyzed descriptively based 

on the formula (1) by Arikunto (2005): 

Scientific Literacy Skills =
number of correct scores𝑥

number of maximum scores
𝑥100%  (1) 

 

Scientific literacy skills of biological science scores were further grouped into several 

categories by modified from Purwanto (2009), namely very good (grades 86-100), good 
(grades 76-85), quite good (grades 60-75), low (grades 55-59) and very low (grades less 

than 54). While the percentage of students who were able to answer the scientific 

literacy test correctly were grouped into: very high (>80%), high (70%-79.99%), 

moderate (60%-69.99%), low (50%-59.99%) and very low (<50%). 
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FINDINGS  

The information about the scientific literacy skills of junior high school students in 

biology teaching in South Sulawesi was obtained based on the results of data analysis. 

The average score of scientific literacy skills of biology science of students at four 

junior high schools in South Sulawesi as presented in Table 1. 

Table 1 

Profile of scientific literacy at four junior high schools in south Sulawesi 
Name of School Average Score Category 

JHS 6 Makassar  37.48 Very low 

JHS 26 Makassar  27.58 Very low 

JHS 2 Maros  28.08 Very low 

JHS 4 Sinjai 32.20 Very low 

Average 31.34 Very low 

The average literacy ability of biology science in junior high school students in South 

Sulawesi was 31.34 (very low) from a range of 0 to 100 (Table 1). This study also 

found that the percentage of students' ability to answer biology scientific literacy 

questions based on TOSLS indicator understanding the inquiry method that leads to 

scientific knowledge are presented at Table 2. 

Table 2 

Percentage of biology scientific literacy skills of students in indicator understanding the 

inquiry method that leads to scientific knowledge 

Science Literacy Skills Indicator 
A 
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

identifying the valid scientific arguments 13.21 0 6.67 6.78 6.38 

conducting an effective literature search 30.19 7.94 11.67 10.17 14.47 

evaluating the use and misuse of scientific 
information 

49.06 11.11 16.67 25.42 24.68 

understanding the elements of research 
design 

12.26 36.51 15.83 23.73 22.55 

Average 
26.18 
(very 
low) 

13.89 
(very 
low) 

12.71 
(very 
low) 

16.53 
(very 
low) 

17.02 
(very 
low) 

Note: A= JHS 26 Makassar, B= JHS 6 Makassar, C= JHS 2 Maros, & D= JHS 4 Sinjai 

The ability of students in identifying the valid scientific arguments, conducting an 

effective literature search, evaluating the use and misuse of scientific information, and 

understanding the elements of research design were in the very low category (Table 2). 

Overall, the percentage of students who were able to answer science literacy questions 

on biology that emphasize the ability of students to conduct inquiry was below the 50% 

rate for all categories, both viewed by students at each school, or combined for all 

students at all schools. 
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The result of research about the students’ scientific literacy in biology science in 

indicators organizing, analysing, and interpreting quantitative data and scientific 

information are presented at Table 3. 

Table 3 

Percentage of biology science literacy skills of students in junior high school in 

indicator organizing, analysing, and interpreting quantitative data and scientific 
information 

Science Literacy Skills Indicator 
A  
(%) 

B  
(%) 

C 
 (%) 

D  
(%) 

Total 
(%) 

making the graphs appropriately from data 47.17 47.70 38.33 45.76 44.70 

reading and interpreting the graphs correctly 
from data 

9.43 85.71 31.67 28.81 40.43 

solving the problems using quantitative skills, 
including basic statistics 

37.74 50.79 35.00 54.24 44.68 

understanding and interpreting the basic 
statistics  

7.55 3.17 5.00 6.78 5.53 

performing the inferences, predictions, and 
drawing conclusions based on quantitative data 

28.92 52.90 50.00 49.15 45.81 

Average 
48.05 
(very 

low) 

26.16 
(very 

low) 

32.00 
(very 

low) 

36.95 
(very 

low) 

36.23 
(very 

low) 

Note: A= JHS 26 Makassar, B= JHS 6 Makassar, C= JHS 2 Maros, & D= JHS 4 Sinjai 

In general the scientific literacy skills of students in junior high school students on 

biology teaching in indicator making the graph appropriately from the data, reading and 

interpreting the graphs correctly from the data, solving the problems using quantitative 

skills, including basic statistics, understanding and interpreting the basic statistics, and 
performing the inferences, predictions, and drawing conclusions based on quantitative 

data were still failed. Overall the percentage of students who were able to answer 

questions that emphasize the ability to organize, analyze, and interpret quantitative data 

and scientific information was still below 50%. The ability to understand and interpret 

basic statistics need to get more attention, because out of 235 students, only 5.53% 

students were able to answer questions correctly. However, when viewed based on 

students in each school unit, it is seen that the percentage of students who are able to 

read and interpret graphics in JHS Negeri 6 Makassar reaches 85.71% with a very good 

category (Table 3). 

DISCUSSION 

The scientific literacy ability of junior high school students in biological science literacy 

in South Sulawesi, Indonesia was still low. The previous study from Adnan, et. al. 

(2021) and Sugiarti, et. al. (2021) also showed the same results. The average score of 

scientific literacy of biology science in junior high school students in South Sulawesi 

was 31.34 from a range of 0 to 100. The questions given refer to the TOSLS by 

Gormally, et al., (2012) with an emphasis on students' abilities in identifying scientific 
opinions, effective literature search, evaluating the use and misuse of information and 
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understanding elements of research design, making graphs, interpreting graphs, solving 

problems, understanding and interpreting basic statistics, and carrying out information, 

predictions and drawing conclusions. If the various categories are examined well, it is 

very clearly unraveled that to improve the biology literacy ability of junior high school 

students, the learning paradigm used should lead to a constructivist paradigm. 

Constructivist paradigm is based on the statement that students learn by actively 

organizing and making meaning of information in their own way. Constructivist 

paradigm believes that the students do not learn by directly memorizing information 
from the outside world or by transferring knowledge from teachers to students. In this 

way, students build their own knowledge or meaningful ideas by connecting newly 

received information to their knowledge and experience. This also implied that students 

learn in their own way and their learning approaches were student-centered and 

cognitive learning (Haruthaithanasan, 2010). 

The percentage of students who understand the inquiry method that leads to scientific 

knowledge as well as the ability to organize, analyze, and interpret quantitative data and 

scientific information was still relatively. Beside that, the low percentage of students 

who were able to reason in the context of the inquiry as the basis of biological science 

literacy skills. The low literacy ability of biological science is inseparable from the role 

of the teacher as implementing learning in the classroom. This show inconsistent 
variations in the percentage of students who are able to answer scientific literacy 

questions (Table 1 and 2). It can be assumed from this fact that the students’ ability to 

solve scientific questions is largely determined by the ability of teachers to facilitate 

learning in the classroom. Scientists studied natural sciences (including biology) 

through certain scientific processes and attitudes. For example, the process is through 

experiments, while scientific attitudes are objective and honest when collecting and 

analyzing data. By using scientific processes and attitudes, scientists obtain discoveries 

that can be in the form of facts or theories and the findings are called natural products. 

Thus in broad outline the components of the Natural Sciences consist scientific 

attitudes, scientific processes, and scientific products. 

The findings of research indicated that biology teaching in junior high school was not 

associated with real life contexts, learning rarely starts from actual problems, science 
learning in schools tends to depart from subject matter not from the main objectives of 

science learning and the needs of the students. This is in line with Yuliati (2017) 

research found that learning science tends to only anticipate examinations, caused the 

low of students’ understanding of the inquiry method and are unable to organize, 

analyze, and interpret quantitative data and scientific information. 

To improve students' abilities in aspects of science literacy and scientific literacy, the 

principles of constructivist learning must be applied in the classes. Haruthaithanasan 

(2010) stated that the characteristics of constructivist learning were needed teacher 

scaffolding, including the guidance from teachers to achieve assignments, difficult 

challenging tasks, and learning and motivation encouragement. Collaborative learning 
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could become one characteristic of constructivist learning, including learning 

communities, group assignments, share knowledge, learning together and helping each 

other. Holbrook and Raniikmae (2009) suggested that scientific literacy could impact 

students to know about why it is necessary to learn science. It will build the students' 

perceptions and attitudes about the needs, importance, usefulness, and meaningfulness 

of learning science. It will also build the students’ participation and motivation in 
learning science, so they want to act and learn. Finally, it is important to create science 

learning situation referring to the ideas of scientific literacy comprehensively. 

In constructivist learning, through the conditioning students can be trained to (a) 

Identify scientific arguments appropriately, (b) Carry out effective literature searches 

(c) Evaluate the use and misuse of scientific information, (d) Understand the elements 

in research design. In this way, students build their own knowledge by linking newly 

received information to their previous knowledge and experience. Haruthaithanasan 

(2010) supported that it could implied that students learn in their own way and their 

learning approaches are centered on students and cognitive learning.  

Therefore teachers should act as guides and facilitator in class so that students can 

concept and initiative. The teacher must be a designer of the learning environment, 
study space, and academic consultants for students. Jia (2010) stated that teachers 

should apply the principles of constructivist learning and view students as the center 

with the teacher guidance. The teacher facilitates, organizes and guides the overall 

learning process. 

The empowerment of the skills mentioned above was considered essential as students 

are trained to indetify the best arguments. This is in line with Ramdiah, et al. (2019) 

stated that from this training could produced insights into certain meanings and 

interpretations as the product of logical reasoning patterns. Shukla and Dungsungnoen 

(2016) suggested that this skills enable students to see  concepts holistically and reflect 

an effective, sceptical, curious, able to revise beliefs, flexible thinker attitude, be 

analytical, sensitive to the context of current issues, and persistent by thinking deeply. 

Other principles of constructivist learning were believed to enhance the students’ 
scientific literacy ability through reflective thinking. Reflective thinking refers to 

including stimulating thinking skills, instruction in the form of teacher questions, and 

evaluating critical knowledge. Knowledge cannot be transferred from teacher to 

students. The essence of constructivism is that students actively build knowledge. 

Students are expected to construct their own knowledge by searching, making 

decisions, using higher-level thinking skills and their own creativity, and collaborative 

learning. Bas (2012) explained that constructivist learning paradigm was based on the 

students’ participation actively in problem solving, creative and critical thinking. 

Haruthaithanasan (2010) and Listiana and Bahri (2019) found that the learning process 

with problem-solving and investigation, stimulating skills and the process of inquiry in 

solving problems and conducting research, as well as learning discovery. These learning 
activities were relevance to daily-life, including learning in daily life (in authentic 

situations) and at work and relevant to student experiences. 
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Learning according to the view of constructivism is more a process of self-regulation in 

resolving cognitive conflicts that often arise through concrete experiences, collaborative 

discourse, and interpretation. However, cognitive conflict needs to be considered in 

deeply in various situations. Schunk (2012) found that through cognitive conflict, 

students can be directed to organize, analyze, and interpret quantitative data and 

scientific information, such as (a) Make graphs correctly from data, (b) Read and 

interpret graphs appropriately from data, (c) Solve problems using quantitative skills, 

including basic statistics, (d) Understand and interpret basic statistics and (e) Perform 
inferences, predictions, and draw conclusions based on quantitative data. Thus the 

teacher should build the situations that can make students be actively involved in 

learning process. One way was involved with the subject matter through the processing 

of materials and social interactions. 

To train the students with scientific literacy skills, science teachers play an important 

role in facilitating students to develop scientific literacy skills. The teachers are required 

to provide effective learning situation for students, so they can develop the knowledge 

and nature of science investigations. Students also can understand and communicate 

science with oral and written vocabulary and they can make the relationship between 

science, technology, and society. Ergul, et al., (2011) suggested that teachers need to 

understand comprehensively about the nature of science and be able to effectively 

communicate this understanding to students. Mukti, et al. (2019) suggested that an 

innovative learning to empower students’ scientific literacy skills needs to be 

introduced to biology learning. This is in line with Rahayu (2017) suggested that the 

teachers could enhance  scientific literacy of students by facilitated the students to have 
appropriate experience in science activities, investigation and/or experimentation. 

Everything can be enhance through innovative learning strategy or model that is built 

by incorporating the elements needed for scientific literacy skills.  Then, it will develop 

collaboration & communication skills, and curiosity of students. 

CONCLUSION 

The scientific literacy ability of students in junior high school in biology teaching in 

South Sulawesi was still low. The results of research showed that percentage of junior 

high school students who are able in understanding the inquiry method that leads to 

scientific knowledge as much as 17.02%, and ability to organize, analyze, and interpret 

quantitative data and scientific information as much as 36.23%. 

The implication of this research is to demand improvement in the study of biological 

science in South Sulawesi. The teacher in fact applies the constructivist learning 
principles as required in the school curriculum to realize more effective learning at the 

junior high school level. Through the constructivist learning application, it is expected 

that the learning process emphasizes more on the achievement of products, processes, 

and scientific attitudes. In addition, it is necessary to monitor and evaluate how the 

school implement the curriculum in the classroom. 
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