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Abstract 
Understanding science literacy is essential to facilitating effective learning and effectively addressing 

environmental concerns, as global warming is a complex subject. The purpose of this study is to map the 

science literacy profile of junior high school students in grade 7 regarding global warming content. Using 

multiple-choice exams and interviews, a descriptive quantitative method is employed to gather data on 

science context, science content, scientific competence, and science attitudes. 64 grade 7 students from SMP 

Negeri 1 Sambong in the Blora district participated in this study. According to the findings, 50% of students' 

science literacy in the area of global warming fell into the "very poor" category. The science literacy of the 

students attained an average score of 28% in the context aspect, 14% in the content aspect, 14% in the 

competency component, and 22% in the science attitude aspect. Based on the average score, it can be 

inferred that the science literacy skills of the pupils remain in the "very poor" category when considering 

all four components.  These results have implications for the necessity of creating a science curriculum that 

emphasizes critical thinking and application in relation to global warming in order to raise students' general 

science literacy levels. 

Keywords: global warming, student profile, and science literacy  

 

Recommended citation:  
Setyaningsih S., Roshayanti, F., Nizaruddin, N., & Khoiri, N. (2024). Science Literacy Profile of Junior High 

School Students on Global Warming Material. Lembaran Ilmu Kependidikan. 53(1). 120-130. 
https://doi.org/10.15294/lik.v53i1.4661   

 

INTRODUCTION 

 

Nowadays, a lot of attention is paid to teaching students 21st century abilities, particularly 

when it comes to curriculum development and instruction. Indonesia has incorporated a number 

of 21st century learning innovations, including as the usage of digital media as Canva app-based 

instructional films and Virtual Reality. Virtual reality and its associated technologies are 

revolutionizing education in terms of skill acquisition and learning (Juliana et al., 2022). 

Furthermore, attempts to raise the standard of instruction in schools are now centered on the 

adoption of 21st century skills-based learning approaches. The inclusion of 21st century abilities, 

such as the 4C (Collaboration, Communication, Critical Thinking, and Creativity), in curriculum 

development is crucial (Nurhayati, 2024). This demonstrates how curriculum designers should 

include 21st century skills while creating curricula in order to equip students for the demands of 
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the future.  

The 21st century is marked by a growing recognition of the significance of science literacy 

in addressing global issues, particularly in relation to environmental concerns. Global warming is 

one of the main issues that the world is concerned about, and it has significant consequences. A 

person who possesses science literacy is able to comprehend scientific concepts, communicate 

scientific ideas both orally and in writing, and use scientific knowledge to solve problems in a way 

that fosters a positive attitude and self-awareness while making decisions based on scientific 

evidence (Farcis et al., 2022). Using scientific knowledge and process abilities to comprehend 

scientific phenomena in problem-solving and decision-making is another aspect of science literacy 

(Pujawan et al., 2022). Therefore, in order to overcome obstacles and make judgments based on 

knowledge, science literacy is a crucial skill for comprehending, using, and communicating 

science. 

People must possess science literacy, which is the capacity to comprehend, evaluate, and 

apply scientific information, in order to comprehend the intricacies of global warming and its 

effects on the environment (Sumarni et al., 2020). Even students who have taken environmental 

topics may still show poor levels of environmental awareness and conduct, according to studies, 

despite the growing emphasis on environmental education (Arshad et al., 2020). This calls into 

question how well-suited the existing educational paradigm is to promote science literacy, 

particularly in light of global warming. 

Science attitude, competency, context, and content are the elements of science literacy that 

are examined. The content component of science literacy pertains to scientific knowledge, which 

encompasses scientific facts, concepts, and theories. The context element, on the other hand, 

emphasizes how science is used in actual contexts and in day-to-day circumstances. Investigating, 

analyzing, and comprehending scientific phenomena are examples of scientific process skills that 

are part of the science competency component. The last component of the science attitude 

component is attitudes, values, and beliefs regarding science. These include a favorable attitude 

toward science, sensitivity to scientific concerns, and the capacity to base decisions on scientific 

analysis (Fitria et al., 2022). One of the content aspects of the science literacy of the global 

warming material would be a comprehension of scientific concepts connected to the phenomenon, 

such as its process, impact on the environment, and possible mitigation measures (Setiawani et 

al., 2021).  

The application of information concerning global warming in real-world scenarios and the 

broader global context will be highlighted by the context component (Safrizal, 2021). The capacity 

to gather compelling scientific arguments and to use scientific process skills to comprehend, 

analyze, and evaluate data pertaining to global warming will be part of the competency 

component (Novitasari & Admoko, 2022). A favorable attitude toward science, environmental 

awareness, and a readiness to act on the basis of scientific knowledge on global warming comprise 

the science attitude component (Shohib et al., 2021). It is anticipated that students' science 

literacy in the context of global warming material will improve overall by focusing on these four 

areas: developing positive attitudes toward science and the environment, applying science in real-

world contexts, and developing a thorough understanding of scientific concepts. 

Similar studies that have been published have shown that research issues in science literacy 

are frequently connected to the elements that lead to students' inadequate science literacy 

abilities. The analysis of books, articles, notes, and other sources of information about students' 

low science literacy was part of the literature survey done for these studies (Fuadi et al., 2020). 

The primary goal of this study is to identify the elements that contribute to students' inadequate 

science literacy. These factors may include things like a lack of knowledge of scientific concepts, a 

failure to apply science in practical settings, a lack of scientific process skills, and a positive 

attitude toward science (Fuadi et al., 2020). Further research is necessary to address the primary 
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issue of students' insufficient science literacy skills, as supported by the results of previous studies 

of a similar nature. Finding the causes of low science literacy can give educators important 

information for creating instructional techniques that will raise science literacy levels in the 

classroom. 

A crucial subject in today's education is the science literacy profile of junior high school 

pupils in grade 7 who study global warming. It is necessary to fill in the current gaps in scientific 

literacy about global warming among students in the seventh grade. Students provide a major 

issue because of their misconceptions and poor comprehension of scientific topics connected to 

global warming (Fayanto et al., 2023). One common source of research problems is students' 

inability to connect science ideas to real-world situations, which makes it more difficult for them 

to address problems (Amala & Yushardi, 2022; Lake et al., 2023). Therefore, the purpose of this 

study is to evaluate the grade 7 students at SMP Negeri 1 Sambong's science literacy in relation to 

comprehending content on global warming.  

This research is vital because, in order to further science education in Indonesia, it is 

imperative that students' science literacy be improved (Hafizah & Nurhaliza, 2021). Research has 

demonstrated that several learning approaches, including free inquiry, problem-based learning, 

and scientific learning, can enhance junior high school students' science literacy (Rahman et al., 

2022; Herman et al., 2022; Saptaningrum, 2023). It is anticipated that students' science literacy 

abilities will increase with the use of the appropriate learning paradigm, such as problem-based 

learning based on blended learning (Zulfa et al., 2022). This not only makes science materials 

easier to understand, but it also improves life skills, critical thinking abilities, and practical skills 

for using science concepts in daily situations. Furthermore, science literacy equips pupils to thrive 

in the fast-paced world of modern science and technology. Thus, there is a need for initiatives to 

enhance science education in schools.  

Accurate data about the degree of science literacy success among students, particularly 

those in junior high school and enrolled in the nine-year compulsory education program, must be 

gathered in tandem with efforts to improve the quality of instruction in the classroom. An 

examination of the science literacy skills profile of SMP Negeri 1 Sambong Blora district students 

can be a useful tool for educators and other stakeholders seeking to raise the standard of 

instruction in schools to meet established curriculum requirements. Numerous factors, such as 

content, procedure, context, and science attitude, can be included when evaluating pupils' science 

literacy. In order to increase the science literacy of junior high school students in grade 7 in order 

to better grasp the problem of global warming, it is anticipated that this research will offer fresh 

perspectives on the creation of efficient teaching methodologies. 

 

METHOD 

 

This study used a quantitative descriptive methodology to characterize the global warming 

material scientific literacy profile of SMPN 1 Sambong students in Blora Regency. The main focus 

of this study is the science literacy profile of the students, which was determined by employing 

authentic assessments to administer science literacy tests on global warming materials. A 

multiple-choice science literacy test including the context, topic, competence, and science 

attitudes components of science literacy is part of the authentic assessment that is employed. 217 

seventh-grade pupils from the 2023–2024 school year made up the study's population. The pupils 

in classes VII B and VII C served as the study's samples. 64 SMPN 1 Sambong class VII students 

were chosen by purposive sampling to participate in the study. Given that the two courses were 

taught by the same science teacher and had comparatively equal skill levels, it was decided to use 

them as research samples. The research subjects' students were thought to possess comparable 

skills. The two classes may also provide insight on the general scientific literacy level of junior 
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high school pupils in Grade VII. 

In order to conduct the research, the first step was to prepare it by using Zahro's research 

(2020) science literacy questions about global warming. Additionally, the answers to the science 

literacy test questions are recorded for a duration of sixty minutes as part of the data collection 

step. To determine the percentage of pupils who gain science literacy, the data must be analyzed 

in the final step.  

Tests and casual interviews with a school-affiliated science teacher served as the data 

collection tools for this investigation. The same test questions are given to every student in the 

sample to gauge each student's abilities, knowledge, intelligence, skills, or capabilities. Informal 

interviews were done in the interim to acquire a general understanding of the students' skills and 

the school's approach to teaching science. This kind of interview, which is most frequently utilized 

in qualitative research, doesn't include any particular questions, question formats, or question 

sequences. 

The scientific literacy tool utilized was taken from Umi Roufatuz Zahro's thesis, 

"Development of Test Instruments to Measure Students' Science Literacy Skills on the theme of 

Global Warming" (Zahro, 2020). Twenty questions on science literacy spanning competence, 

context, subject, and attitudes toward science make up this tool. Table 1 provides further 

information. 

 

Table 1. Aspects of science literacy are covered in the questions. 

 

No 
Science Literacy 

Aspects 
Indicator Item 

1 scientific context 
Global 1,2,3,4,5,6,7,8,9,10, 12,13 

Personal 16,17, 18,19,20 

2 
Knowledge 

 (scientific content) 

Earth and space systems (global 
climate) 

1,2,3,4,5,6,11, 13, 14, 15, 17 

Life System (health) 7,12 

Technology System (helps humans 
fulfill their needs and desires) 

8,9,10 

Ozone Layer 16,17, 18,19,20 

3 
Scientific 

Competence 

Explain phenomena scientifically 1,2,4,6,8,16 

Evaluate and design scientific 
investigations 

3,9,10,11, 12,19 

Interpret scientific evidence and 
data 

5,13, 14,15 

Analyzing and interpreting data to 
draw appropriate conclusions 

7,18,20 

4 Science Attitude 
Interest in science issues 16,17, 20 

Support for inquiry 18,19 

 

In order to determine a science literacy score by quantitative data analysis of the exam results, the 
following formula is used: 
NP = R/SM X 100% (Sholikah et.al., 2021) 
Description: 
NP = Percent value sought or expected 
R = Raw score obtained by students 
SM = Target maximum score for the relevant 
100 = Fixed number 
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Table 2 provides an analysis of the percentage of science literacy skills for each literacy 

feature that was obtained. 

 

Table 2. Categories of Student Science Literacy Test Percentages (Sholikah et.al., 2021) 

Interval  Criteria 

86 % - 100% Very Good 

76 % - 85% Good 

60 % - 75% Fair 

55 % - 59% Poor 

N ≤ 54 % Very poor 

 

RESULTS AND DISCUSSION 

 

In today's information-driven environment, literacy is a vital skill. Proficiency in reading, 

comprehending, and evaluating all kinds of texts—including scientific literature—is a 

prerequisite for literacy. The ability to comprehend and apply scientific concepts, principles, and 

procedures is sometimes referred to as literacy in the context of science. Table 3 displays the 

results of the seventh-grade science literacy test for all students in the SMP Negeri 1 Sambong 

Blora district. 

 

Table 3. Percentage of students' overall Science Literacy Ability 

 

No Category Science Literacy Percentage  

1 Very Good 19% 

2 Good 6% 

3 Sufficient 25% 

4 Poor 0% 

5 Very poor 50% 

 

Table 3 illustrates that the overall percentage of students' science literacy skills falls into 

four categories: "sufficient" at 25%, "very poor" at 50%, "good" at 6%, and "very good" at 19%. 

This indicates that 50% of pupils have a very limited comprehension of science ideas, placing the 

overall percentage in the "very poor" category. This suggests a substantial gap in their 

understanding of science and their capacity to use it in practical settings. Their capacity to make 

wise judgments in a variety of spheres of life, as well as their academic and professional futures, 

may be negatively impacted by this low degree of science literacy. Additionally, the data analysis 

results revealed that just 25% of the students were in the "sufficient" category, indicating that 

they comprehend science concepts (scientific concepts) to a modest degree and can apply them 

to some amount. 

 

Students' Science Literacy in the Context of Science 

Tests are administered in four domains of science literacy: context, topic, competency, and 

science attitudes. The global and personal indicators are the two that are tested in the context 

aspect literacy questions. Results are provided in Table 4 and are based on a descriptive 

examination of students' science literacy in the context of science. 
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Table 4. Science Literacy of Students in the Context of Science Aspect 
 

No 
Science Literacy 

Aspects 
Indicator 

Percentage 

Score 

1 scientific context 
Global 45% 

Personal 11% 

Average Percentage 28 % 

 

 In terms of science context, the average percentage of pupils' science literacy skills is 28%. 

The label of "very poor" applies to this score. Figure 1 presents the data from Table 4 in further 

detail. 

 

Figure 1. Percentage of Students' Scientific Literacy Ability Aspects of Science Context 

 

Science Literacy Ability of Students in Science Content Aspect 

Science content is the second component of inquiries about science literacy. Four indicators 

are assessed in the questions: the ozone layer, living systems (health), Earth and space systems 

(global climate), and technological systems (assisting humans in achieving their goals and wants). 

Table 5 lists the outcomes of the descriptive analysis conducted to determine the science literacy 

skills of the students in the science curriculum area. 

 

Table 5. Students' Science Literacy in Science Content Aspect 

 

No 
Science Literacy 

Aspects 
Indicator 

Percentage 

Score 

2 
Knowledge 

 (scientific content) 

Earth and space systems (global 

climate) 
29% 

Life System (health) 8% 

Technology System (helps humans 

fulfill their needs and desires) 
8% 

Ozone Layer 11% 

Average Percentage 14 % 

 

Overall, 14% of students are proficient in science literacy when it comes to the science 

curriculum area. The label of "very poor" applies to this score. Figure 2 presents the data from 
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table 5 in further detail. 

 

 
Figure 2. Percentage of Students' Scientific Literacy Ability Aspects of Science Content 

 

Students' Science Literacy Skills Scientific Competence Aspect  

Scientific competency is the third component in queries about science literacy. The questions 

assess four indicators: creating and evaluating scientific research, understanding scientific 

evidence and data, explaining phenomena scientifically, and analyzing and interpreting data to 

draw relevant conclusions. The findings presented in Table 6 are based on a descriptive 

examination of students' science literacy abilities in the context of scientific competence. 
 

Table 6. Students' science literacy skills in the aspect of scientific competence 

 

No 
Science Literacy 

Aspects 
Indicator 

Percentage 

Score 

3 
Scientific 

Competence 

Explain phenomena scientifically 24% 

Evaluate and design scientific 

investigations 
17% 

Interpret scientific evidence and 

data 
5% 

Analyzing and interpreting data to 

draw appropriate conclusions 
9% 

Average Percentage 14 % 

 

In terms of scientific competency, pupils' science literacy skills typically represent 14% of the 

total. The label of "very poor" applies to this score. Figure 3 presents the data from Table 6 in more 

detail. 
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Figure 3. Percentage of students' science literacy skills in the aspect of scientific competence 

 

Students' Science Literacy Skills Science Attitude Aspect 

Science attitude is the fourth component of inquiries about science literacy. The question 

tests two indicators: interest in science-related subjects and support for investigation. Table 7 

lists the findings from a descriptive examination of students' science literacy in relation to 

attitudes toward science. 

 

Table 7. Science Literacy Ability of Students in Science Attitude Aspect 

 

No 
Science Literacy 

Aspects 
Indicator 

Percentage 

Score 

4 Science Attitude 
Interest in science issues 16% 

Support for inquiry 28% 

Average Percentage 22 % 

 

When it comes to the science mindset component, pupils' science literacy skills average 

22% overall. The label of "very poor" applies to this score. The data in Table 7 can be shown in 

Figure 4 for further information. 

 

 
Figure 4. Percentage of Science Literacy Ability of Students in Science Attitude Aspect 
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The findings of the descriptive analysis indicate the four characteristics of students' science 

literacy skills point to a "very poor" level of science literacy.  There are still several areas that 

require improvement, according to an analysis of students' science literacy in diverse contexts. 

The low number of students who attain science literacy in all areas suggests that there is a need 

to raise students' knowledge and proficiency in scientific concepts as well as their capacity to 

change their attitudes toward science. The lack of knowledge teachers has about science literacy, 

the necessity of precise data on students' science literacy accomplishments, and the significance 

of encouraging students' interest and motivation in science are some of the factors that must be 

taken into account in order to improve students' science literacy. Furthermore, the examination 

of students' science literacy abilities across a range of domains reveals further room for 

development. 

Informal interviews with science teachers at SMP N 1 Sambong Blora Regency revealed a 

number of variables that may be contributing to the poor level of science literacy among students. 

Although certain basic science practice equipment, such optics, mechanics, and waves, is available, 

one of the key contributing issues is the lack of a specialized science laboratory. In the classroom, 

instructors typically conduct practical demonstrations, such as demonstrating the use of 

measuring cups and scales. Students are unable to participate in experiential learning in the 

laboratory due to the general lack of useful instruments and supplies. Additionally, 30% of 

seventh-grade children report having trouble reading, which is a contributing factor to their poor 

level of science literacy. This is quite difficult because science education is so dependent on 

reading and numeracy abilities. 

The issue is further made worse by students' propensity to study just in class and parents' 

lack of guidance in encouraging them to revisit their lessons at home. Students' development of 

science literacy is further hampered by poor academic performance, a dearth of teaching tools, 

and a lack of encouraging reading materials. Students require a variety of science reading 

materials to foster an interest in reading, so relying solely on the electronic school texts provided 

by the Ministry of Education is insufficient. While raising pupils' science literacy might be difficult 

for teachers, there are ways to overcome these obstacles. In order to foster students' interest in 

science, stimulate their critical thinking abilities, and ultimately advance their science literacy, 

teachers can develop locally relevant teaching materials, use the surrounding environment for 

outdoor learning opportunities, and implement active learning strategies like inquiry-based 

learning. 

 

CONCLUSION 

 

Based on the examination of the science literacy test taken by seventh graders at SMP Negeri 
1 Sambong, the overall percentage falls into the "very poor" category at 50%. The context, 
competency, competency, and science attitude aspects of the students' science literacy scores 
ranged from an average of 28% to 14%, 14%, and 22%, respectively. This average score indicates 
that, overall and when viewed from all four perspectives, pupils' science literacy abilities remain 
in the "very poor" range. This is brought on by the kids' poor academic performance and the 
dearth of resources to enhance science education. According to the study's findings, there is room 
for improvement in the process of acquiring a deeper, more comprehensive understanding of 
science. Therefore, this study adds to our understanding of the science literacy abilities of SMP 
Negeri 1 Sambong seventh grade students and emphasizes the value of learning development in 
enhancing science literacy. 
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