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Abstract. This study aims to (1) determine the profile of the scientific literacy 

skills of seventh-grade students on the theme of climate change, (2) determine 

the profile of the argumentation skills of seventh-grade students on the theme of 

climate change, and (3) determine the positive relationship between scientific lit-

eracy skills and argumentation skills of seventh-grade students on the theme of 

climate change. This research is quantitative research using the correlation tech-

nique. The sampling technique used in this study was simple random sampling 

so that 69 students were obtained as samples from all seventh-grade students of 

one of the junior high schools in Boyolali, Central Java, as the population. The 

data collection technique used multiple-choice test instruments to measure scien-

tific literacy skills and essay tests to measure argumentation skills. The data anal-

ysis technique of this research is descriptive statistical analysis. Based on the data 

analysis, the results showed that (1) the scientific literacy skills profile of sev-

enth-grade students on the theme of climate change that most stood out was the 

aspect of evaluating and designing scientific enquiry by 57%, (2) the argumenta-

tion skills profile of seventh-grade students on the theme of climate change the 

most what stands out is the claim aspect of 56%, (3) there is a positive relation-

ship between scientific literacy skills and students' argumentation skills on the 

theme of climate change with a correlation value of 0.548. It can be interpreted 

that students' scientific literacy skills can be used to determine the level of stu-

dents' argumentation skills, which indicates that if the value of scientific literacy 

skills is high, the value of students' argumentation skills is also high. 
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1 Introduction 

Scientific literacy is an essential literacy that is very much needed in learning Natural 

Sciences. Program for International Student Assessment (PISA) 2018 defines scientific 

literacy as a person's skill to engage in scientific issues [1]. Scientific literacy is con-

sidered appropriate and important for the development of science learning in secondary  
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schools [2]. Science learning needs to provide direct experience through sensory obser-

vation activities such as identification, decision-making, reasoning related to science, 

and social interaction. The advantage of integrated scientific literacy for science teach-

ers is that the content of scientific material presented by the teacher reveals aspects of 

reading comprehension by developing questions that are scientific in nature including 

content, process, and application [3].  

The reality of education in Indonesia which is backward when coupled with other 

countries cannot be denied. Organization for Economic Co-operation and Development 

(OECD) data highlighted several problems in Indonesian education [4]. In the reading, 

science, and math categories, Indonesia has a low score and is ranked 74th out of 79 

countries. Based on these results, it can be said that current learning has not been able 

to emphasize basic literacy so that it is embedded in students. Basic literacy, one of 

which is scientific literacy, is essential for science learning. 

Science literacy skills in students will be useful for making statements when arguing. 

Argumentation skills have potential contributions to science learning including sup-

porting metacognitive and cognitive processes, communication competence and espe-

cially critical thinking, scientific literacy, and strengthening students to write and com-

municate knowledge and then develop reasoning [5]. However, in reality, there are still 

many students who have difficulties so learning must begin to be directed to involve 

students in scientific argumentation as part of science [6]. The scientific literacy skill 

and argumentation skills of students are still relatively low so that further studies are 

needed so that students make learning more meaningful.  

Based on field observations of junior high school students, the lack of scientific lit-

eracy and argumentation skills is undeniable, which is marked by the inactivity of stu-

dents to respond to teachers during the learning process and lack of curiosity about 

learning so that they do not read and understand the material more deeply. Science 

learning in junior high schools has a theme or concept regarding climate change. Learn-

ing about the theme of climate change is closely related to society at large in life and 

there are problems related to the causes and impacts in everyday life. The existence of 

various cases in the theme of climate change can be used as material to train students' 

argumentation skills in line with the statement that climate change is a scientific social 

theme that can shape argumentation skills [7]. 

Previous research that described the scientific literacy profile of students stated that 

the scientific literacy achievement of students was included in the excellent category 

[8]. Based on relevant research on the analysis of argumentation skills, it is stated that 

the quality of students' written argumentation skills is still relatively low, with the qual-

ity of argumentation occupying levels one and two [9]. In addition, other research states 

that the higher the argumentation skill of students, the higher the scientific literacy skill 

of students. However, in general, the scientific literacy and argumentation skills of stu-

dents in Indonesia are still lacking [10]. Efforts to improve the quality of science learn-

ing must have the support of the latest information on scientific literacy and argumen-

tation skills that have been achieved, especially at the junior high school level. 

Previous research on the profile of scientific literacy skills and argumentation skills 

has indeed been done. However, the research is only limited to each variable. Further 
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studies accompanied the relationship between scientific literacy skills and argumenta-

tion skills, but it is still very limited, especially research that focuses on science subjects 

at the junior high school level. In addition, the research to be carried out has criteria in 

terms of location and form of learning implementation that are different from other 

studies previously. Based on the problems that have been described, this study aims to 

(1) determine the profile of the scientific literacy skills of seventh-grade students on the 

theme of climate change, (2) determine the profile of the argumentation skills of sev-

enth-grade students on the theme of climate change, and (3) determine the positive re-

lationship between scientific literacy skills and argumentation skills of seventh-grade 

students on the theme of climate change.  The results of the research have the hope that 

they can be the basis for developing scientific literacy skills and scientific argumenta-

tion skills for students in science learning. 

2 Method 

The research design uses quantitative research with correlation techniques [11]. The 

sampling technique used was simple random sampling with a sample of 69 students 

from seventh-grade students of one of the junior high schools in Boyolali, Central Java, 

as the population. The research data collection technique used fifteen multiple-choice 

questions to determine scientific literacy skills and five essay questions to determine 

written argumentation skills. Scientific literacy skills are measured based on the com-

petency aspects of PISA 2018 [12]. Written argumentation skills were measured based 

on a model from McNeill & Krajcik [13]. The data analysis technique of this research 

is descriptive statistical analysis. [11]. 

3 Finding 

3.1 Profile of Scientific Literacy  

Students' scientific literacy skills are measured using questions compiled by researchers 

based on aspects of PISA 2018 competencies, namely, explaining phenomena scientif-

ically, evaluating and designing scientific enquiry, and interpreting data and evidence 

scientifically. The average value of the scientific literacy test is 52.56. Figure 1 is the 

average score of science literacy skills in three aspects. 
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Fig. 1.   The Average Score of Scientific Literacy Skills Aspect 

Figure 1 shows that the highest scientific literacy skills in the aspects of evaluating and 

designing scientific enquiry is 57%. While the average in the aspect of explaining phe-

nomena scientifically is 51%, and the aspect of interpreting data and evidence scientif-

ically is 49%. Scientific literacy skills are assessed from three aspects of PISA 2018 

competencies. The results show that scientific literacy skills have an average score of 

52.56. In more detail, the percentage of the average value in explaining phenomena 

scientifically is 51%. Problems with aspects of explaining phenomena scientifically are 

listed in numbers 1, 2, 4, 6, and 11. Figure 2 is an example of student answers on aspects 

of explaining phenomena scientifically for question number 4. 

 

Fig. 2. Sample Answers Aspect of Explaining Phenomena Scientifically 

According to PISA 2018, explaining some scientific phenomena requires under-

standing how knowledge is obtained with correct data [12]. As many as 58% of students 

have not answered question 4 correctly. Students have not been able to answer about 

the mechanism of global warming following the articles presented. These findings fol-

low research that reveals that understanding the concepts that students have learned will 

affect the ability to explain scientific phenomena [14]. This aspect aims to assess stu-

dents' understanding of the concept of the material so that it can be used in everyday 

life [15]. 

The following finding, the most prominent aspect of scientific literacy is evaluating 

and designing scientific enquiry, with an average value of 57%. Problems with this 
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aspect are found in numbers 3, 5, 7, 12, and 13. The following is an example of student 

answers to question number 7 in Figure 3 which presents an overview of the experiment 

students can identify from the experiment. 

 

Fig. 3.   Sample Answers Aspects of Evaluating and Designing Scientific Enquiry 

Scientific literacy demands various understandings of the purpose of scientific in-

vestigation, namely to produce reliable knowledge about nature. This aspect of evalu-

ating and designing scientific enquiry measures students' accuracy in interpreting the 

experiment results. As many as 70% of students can answer question number 7 cor-

rectly. Problems with this aspect will train students' ability to identify experimental 

results [15]. The findings of this investigation are different from previous research, 

which revealed that evaluating and designing scientific enquiry is complex because it 

relates to aspects of knowledge and attitudes, so students' abilities in this aspect are still 

lacking [16]. The teacher-centered science learning process that does not emphasize the 

scientific process can cause a lack of scientific inquiry ability. 

Aspects of interpreting data and evidence scientifically have an average of 49%. 

Questions with these aspects are found in numbers 8, 9, 10, 14, and 15. Figure 4 con-

tains examples of student answers to question number 14, which present data in graphs 

and tables so that students can analyze the meaning of the data. 
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Fig. 4. Sample Answers Aspect of Interpret Data and Evidence Scientifically 

Aspects of interpreting data and evidence scientifically, namely analyzing and eval-

uating scientific data, claims, and arguments into various representations and making 

appropriate conclusions. As many as 52% of students have been unable to identify in-

formation on the questions to find patterns in the data so they can conclude correctly. 

Problems in the third aspect of scientific literacy competence provide students' demands 

for problem identification through scientific data exploration. Most students have dif-

ficulty inferring data due to a lack of practice with this question. These findings align 

with previous research, which revealed that students still have low abilities in interpret-

ing data and scientific evidence [16]. Mastery of concepts in science learning is still 

lacking, so they cannot interpret data correctly even though the questions are simple 

[17]. 
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3.2 Profile of Argumentation Skill  

Students' argumentation skills were measured using written questions compiled by re-

searchers according to the indicators of McNeill & Krajcik, with four aspects, namely 

claim, evidence, reasoning, and rebuttal. The average value of the argumentation skills 

test results is 30.58. The following is the average argumentation skill score shown in 

Figure 5. 

 

Fig. 5. The Average Score of Argumentation Skills Aspect 

Figure 5 shows that the argumentation skills of seventh-grade junior high school 

students are the highest in the claim aspect, which is 56%. The average aspects of evi-

dence, reasoning, and rebuttal are 33%, 29%, and 5%, respectively. This result shows 

that the student's superior argumentation skill is the claim aspect. Students can file a 

claim against a problem but are still unable to complete it with further explanations in 

the form of evidence, reasoning, or even giving a rebuttal. Table 1 contains examples 

of student answers to argumentation question number 1. 

Table 1. Sample Answers of Argumentation Aspect 

Question 

Conclude, Is carbon dioxide the leading cause of global warming? 

Claim Yes, carbon dioxide (CO2) is the leading cause of global warming 

Evidence Global warming is mainly caused by too much carbon dioxide (CO2) and other gases in the 

atmosphere. 

Reasoning Because global warming is mainly caused by carbon dioxide 

Rebuttal In addition to carbon dioxide, other gases are the leading cause of global warming 

 

A claim is a statement that answers the original question. Already 75% of students 

can make a claim correctly on the problem presented in number 1. For example, in 

Table 1, students can make the correct claim, but most of them are constrained if they 

have to provide evidence and reasoning that supports the claim. Evidence and reasoning 

provided by students do not use sufficient data to support claims, let alone connect 

claims and evidence. Most of the students did not give a rebuttal to the arguments given. 

Only 6% of students gave rebuttals with counterclaims without data or reasons. 
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The findings described above follow previous research that the highest argumenta-

tion aspect is the claim of 92%, and the rebuttal aspect is only 11% [18]. Aspects of 

evidence and reasoning that are still lacking are also found in previous studies, and 

students still have difficulty finding evidence and making reasons that connect the evi-

dence with claims [19]. Argumentation skills need to be developed when learning be-

cause of the lack of argumentation skills because most students do not understand the 

basic concepts on the theme of climate change [18]. 

3.3 Relationship between Scientific Literacy Skill and Argumentation Skill 

The data obtained were tested to answer the hypothesis by conducting prerequisite tests 

first, namely normality and linearity tests. The results of the normality test are contained 

in Table 2. 

Table 2. Normality Test Results 

Normality 

Test 

One-Sample KS Test Re-

sult 
Decision 

Test Statistic N Sig. 

Argumentation* 

Scientific Literacy 
0.088 69 0.200 

> 

0.05 
Normal 

 

The normality test results showed a significance value of 0.200 where the value 

was > 0.05, indicating that the data from the scientific literacy and argumentation var-

iables were normally distributed. 

The following prerequisite test is the linearity test contained in Table 3. 

Table 3. Linearity Test Results 

Linearity Test 
Deviation from Linearity 

Result Decision 
N Sig. 

Argumentation*  

Scientific Literacy 
69 0.390 > 0.05 Linear 

 

The results of the linearity test show a significance value of 0.390, where the value 

is > 0.05, indicating a linear relationship between the scientific literacy variable and 

argumentation. 

After the prerequisite test has been fulfilled, the research hypothesis is tested, namely 

that there is a positive relationship between scientific literacy skills and argumentation 

skills on climate change. Hypothesis analysis using Pearson product-moment correla-

tion as contained in Table 4. 

Table 4. Hypothesis Test Results 

Hypothesis Test N Sig. 
Pearson Cor-

relation 
Result 

Argumentation*  

Scientific Literacy 
69 0.00 0.548 

Pearson Correlation > r tabel 

Sig. < 0.05 
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The correlation test results show that the coefficient of scientific literacy and argu-

mentation skills is 0.548. The correlation coefficient shows a positive value which 

means the research hypothesis is accepted that there is a positive relationship between 

scientific literacy and arguments on the theme of climate change. 

4 Discussion 

4.1 Profile of Scientific Literacy Skill 

Overall, students have relatively the same scientific literacy skills in these three aspects, 

especially on the theme of climate change. The highest aspect is evaluating and design-

ing scientific enquiry with 57%. Some students already have conceptual knowledge in 

solving social-scientific problems with the theme of climate change. Aspects of evalu-

ating and designing scientific enquiry are complex because they relate to aspects and 

attitudes that train students' skills in finding experimental results [15], [16]. Mastery of 

scientific literacy skills is influenced by several factors, including the learning strate-

gies used by teachers to build science process skills [14]. Various students' scientific 

literacy skills are influenced by their parents' background, interests, learning curricu-

lum, and learning environment [10].  

4.2 Profile of Argumentation Skill 

The results on argumentation skills show that the highest aspect is the claim. Students 

can provide statements or claims to answer a given problem with the theme of climate 

change. However, they still struggle to find evidence to support the claim and make 

reasons that link the evidence to the claim. Argumentation skills need to be developed 

[18]. The lack of argumentation skills is also because most students do not understand 

the basic concepts of the theme of climate change. Meanwhile, argumentation skills are 

influenced by mastery of fundamental concepts with the theme of climate change. Fac-

tors that have the potential to influence students' arguments include conceptual 

knowledge, social environment, gender, and ability to reason or think critically [20]. 

4.3 Relationship between Scientific Literacy Skill and Argumentation Skill 

The results of this study indicate a positive relationship between scientific literacy and 

argumentation with the theme of climate change. It can be interpreted that students' 

scientific literacy skills can be used to determine the level of students' argumentation 

skills, which indicates that if the value of scientific literacy skills is high, the value of 

students' argumentation skills is also high. This study's results align with previous re-

search, which shows a significant and positive relationship between argumentation 

skills and scientific literacy skills. Students' argumentation skills are useful for predict-

ing students' scientific literacy skills [21]. Argumentation skills have potential contri-
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butions to science learning including supporting metacognitive and cognitive pro-

cesses, communication competence and especially critical thinking, scientific literacy, 

and strengthening students to write and communicate knowledge and then develop rea-

soning [5]. Scientific literacy skills will help make statements when debating.  

Argumentation is an integral part of science. One aspect of scientific literacy skills 

is demonstrated through the analysis and evaluation of scientific data, claims, and ar-

guments into some representations and making suitable conclusions [12]. Argumenta-

tion is an essential component of scientific literacy because students must understand 

good arguments and how to use arguments to communicate. If good arguments support 

scientific literacy, students will speak and write to understand scientific knowledge and 

improve literacy [22]. Although argumentation has a vital role in scientific literacy, 

argumentation is also rare in science learning [23]. Arguments as an essential compo-

nent of scientific literacy should be emphasized to be integrated with classroom teach-

ing with socio-scientific issues to establish a context for studying science [24]. Scien-

tific argumentation involves knowledge through the argumentation of questions, 

claims, evidence, and reasoning, which will ultimately increase students' scientific lit-

eracy [22]. 

Based on the research that has been done, it can be seen that there is a positive rela-

tionship between scientific literacy skills and argumentation skills on the theme of cli-

mate change. The results of the research findings have also been proven by previous 

studies that have been described. This study has limitations in describing the answers 

to scientific literacy skills in more detail because the question instruments used to meas-

ure students' abilities are limited to multiple choice questions. Multiple-choice ques-

tions of this type cannot fully represent scientific literacy skills because four answer 

choices allow students to guess 25% of the answers. In addition, this study has not 

assessed the quality of students' argumentation. 

5 Conclusion 

Based on the data analysis, the results showed that (1) the scientific literacy skills pro-

file of seventh-grade students on the theme of climate change that most stood out was 

the aspect of evaluating and designing scientific enquiry by 57%, (2) the argumentation 

skills profile of seventh-grade students on the theme of climate change the most what 

stands out is the claim aspect of 56%, (3) there is a positive relationship between sci-

entific literacy skills and students' argumentation skills on the theme of climate change 

with a correlation value of 0.548. It can be interpreted that students' scientific literacy 

skills can be used to determine the level of students' argumentation skills, which indi-

cates that if the value of scientific literacy skills is high, the value of students' argumen-

tation skills is also high. This research can theoretically provide insight into the extent 

to which students' scientific literacy and argumentation skills are on the theme of cli-

mate change. In addition, it can practically be used as an impetus to improve the science 

learning process further to support the achievement of scientific literacy and argumen-
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tation skills. Further research needs to be carried out with research data collection tech-

niques, preferably not only tests but also further observations and interviews so that 

later the data will be the more representative of the actual situation. 
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