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Abstract 
This study aims to analyze the profile of science literacy, viewed from the competency and 

knowledge aspects, in the Final Semester Assessment (PAS) Science questions for grades 

7th and 8th at Junior High School based on the PISA 2025 framework. The novelty of this 

research lies in the analysis of local school assessment instruments (PAS) against global 

science literacy standards, which is rarely conducted in the context of final semester 

evaluations. This research uses a descriptive qualitative method. The primary data are the 

PAS Science questions for grades 7 and 8 in the 2024/2025 academic year. The data analysis 

technique employed the Miles & Huberman model, involving the grouping of test items 

and calculating the percentage of attainment of science literacy sub-indicators. The results 

show that the PAS questions have a strong foundation in measuring Content Knowledge 

(P1) and the basic competency of Explaining Scientific Phenomena (K1). However, there is 

a significant imbalance, where test items for higher competencies such as Interpreting Data 

(K2), Evaluating and Designing Inquiry (K3), as well as Procedural Knowledge (P2) and 

Epistemic Knowledge (P3) are very limited or non-existent. It is concluded that the 

assessment instrument is not yet comprehensive in measuring all dimensions of PISA 

science literacy. The implication of this research is to provide evaluation material for Science 

teachers to review and revise the question instruments to cover the unmeasured science 

literacy dimensions, thereby improving the quality of Science learning continuously 
 

1. Introduction 
The Industrial Revolution 4.0 has fundamentally changed the scope and complexity of human 

activities. This era demands the renewal of innovative learning systems and the formation of 
graduates who master 21st century skills (Osman et al., 2013). These skills are classified into three 
groups: "way of thinking" (critical and creative thinking), "way of learning" (science literacy and soft 
skills), and "way of interacting with others" (personal and social responsibility) (Griffin & Care, 2015). 
These 21st century skills are vital competencies that individuals need to be active in learning, the 
world of work, and social tasks in the contemporary era (Sibarani et al., 2019). 

In Indonesia, the Industrial Revolution 4.0 is a big challenge to explore the advancement of 
science and technology in order to become superior human resources (Jufrida et al., 2019; Ristina et 
al., 2019). One of the essential skills that can be improved through education to answer this challenge 
is science literacy skills. Science literacy is defined as an understanding of the Nature of Science (NOS) 
and a person's capacity to identify problems and articulate scientific information (Oh, 2017). 
Through science literacy, students not only learn concepts, but also about procedures and practices 
in scientific research and how science develops (Asniati, 2019). 

Although important, international survey data shows that the science literacy competence of 
Indonesian students is very low. The Programme for International Student Assessment (PISA) which 
is held every three years, and the Trend in International Mathematics and Science Study (TIMSS) 
which is held every four years, consistently rank Indonesia at the bottom. In the 2015 TIMSS survey, 
Indonesia only got a score of 397, far below the international average of 500 (Hadi & Novaliyosi, 
2019). 

More recent PISA 2022 data confirms this trend. The global average standard for science literacy 
is 485, but Indonesia's average score is only 383 (OECD, 2023a). Although Indonesia's ranking rose 
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from 71 in 2018 to 67 in 2022, the fact is that Indonesia's science literacy score has actually decreased 
by 13 points and is still 102 points adrift from the global average. This decline indicates that students' 
science literacy skills are still low (Suparya et al., 2022). 

According to the PISA 2025 framework (OECD, 2023b), science literacy consists of four main 
components: context, competence, knowledge, and science identity. The aspect of competence and 
knowledge is the main foundation and is essential to prepare students for the challenges of the 21st 
century. This science literacy has been adopted into national curricula, such as the Merdeka 
Curriculum, which aims to create flexible and more contextual learning (Chabalengula et al., 2008). 
In order to achieve this goal, the scope of science mastery must be integrated in all forms of 
assessment systems (Amanda, 2019). 

With the low achievement of science literacy, evaluation of assessment instruments is a must. 
Assessment instruments are tools to measure the achievement of student competencies. In schools, 
the main assessments include Mid-Semester Assessments (PTS) and Final Semester Assessments 
(PAS), which are often prepared by teachers in each school. Although many studies have measured 
high-level thinking skills, science literacy analysis in Final Semester Assessment (PAS) questions for 
science subjects is still rare. Therefore, this study aims to analyze the aspects of science literacy 
competence and knowledge in the 7th and 8th grade PAS Science questions at Junior High School. 

2. Method 
This study uses a qualitative descriptive design. The research was carried out at Junior High 

School from January 2025 to July 2025. The primary data used are the Odd Final Semester 
Assessment (PAS) question documents for science subjects in grades 7 and 8 for the 2024/2025 
school year, as well as the results of interviews with science teachers. Secondary data in the form of 
relevant similar research on science literacy analysis. The sampling technique uses purposive 
sampling, where all PAS questions are analyzed to determine the science literacy profile (Sugiyono, 
2017). The data validity test was carried out using data triangulation, namely by comparing the 
results of the teacher's interview about the process of making questions with the results of the 
question validation by expert validators. The validity of the research instrument (analysis sheet) was 
tested using the validity of the content by two validators, and the results were calculated using 
Aiken's V formula (Aiken, 1985). In this study, the measurement results on each aspect were 
averaged to obtain the average achievement of the science literacy aspect (Table 1). The data analysis 
technique uses the Miles & Huberman (1992) model, which includes three steps: grouping question 
items based on science literacy indicators (data reduction), calculating the percentage of 
achievement of each sub-indicator, and drawing conclusions.  

Table 1. Criteria for achievement of science literacy aspects (Slavin, 2018) 
Interval Value Category 
90-100% Very high 
80-89% High 
70-79% Moderate 
60-69% Low 
<60% Very Low 

 

3. Results and Discussion 
This study analyzed 35 7th grade PAS questions and 35 8th grade PAS questions, which included 

multiple-choice questions, short fills, matchmaking, and essays. The focus of the analysis is the 
competency and knowledge aspects of the PISA 2025 framework. The results of interviews with two 
science teachers confirmed that the PAS material covers all of the material in one semester. The 
questions were compiled by science teachers at the school, not by the MGMP team. The question 
validation process is carried out by fellow science teachers and school principals. Both teachers 
stated that PAS questions have applied science literacy, with an estimated percentage of 
implementation between 65% to 70%. 

3.1. Average Achievement of Competencies and Knowledge Aspects 
This study analyzed 35 PAS Science questions for grade 7 and 35 questions for PAS Science 

grade 8 for the 2024/2025 school year. The analysis focuses on two main aspects of PISA 2025 
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science literacy: Competency (K) and Knowledge (P). The results of the data analysis show that 
overall, the average percentage of PAS questions has applied science literacy at a relatively good level 
(Figure 1). In Grade 7, the average achievement of the competency aspect is 88% (High category) and 
the knowledge aspect is 79% (Moderate category). A similar pattern was found in Grade 8, with the 
competency aspect reaching 89% (High category) and the knowledge aspect 76% (Moderate 
category).  

 
Figure 1. Average percentage of science literacy competency and knowledge aspects 

3.2. The Imbalance of the Science Literacy Profile and Its Implications 
Although the overall average value appears to be high, a more in-depth analysis of each sub-

indicator shows a very significant imbalance. Test instruments at both grade levels showed a very 
strong dominance on the low-level aspect, and ignored the high-level aspect (Table 2). The main 
findings show that the test instrument has a strong foundation in measuring Content Knowledge (P1) 
and the basic competence of Explaining Scientific Phenomena (K1). In Grade 7, 25 out of 35 questions 
(71%) focused on P1. Meanwhile, in Grade 8, 27 out of 35 questions (77%) focused on P1. This shows 
that the main function of the current PAS questions is to measure students' ability to remember and 
understand basic concepts of science. 

A striking gap is seen in the question items that measure more complex competencies and 
knowledge. The competence of Evaluating and Designing Scientific Research (K3) and Epistemic 
Knowledge (P3) is not represented in both instruments at all. This indicates that test instruments do 
not measure students' ability to reflect on scientific processes, evaluate the validity of experiments, 
or understand how scientific knowledge is constructed.  

Table 2. Percentage of each science literacy sub-indicator 
Class Indicator Sub Indicator Number of Questions 
Grade 7th Explaining scientific phenomena (K1) K1.1 – K1.5 12 

Interpreting data and scientific proof (K2) K2.1 – K2.5 3 
Evaluating and designing scientific research (K3) K3.1 – K3.4 0 
Content Knowledge (P1) P1.1 – P1.2 25 
Procedural Knowledge (P2) P2.1 – P2.4 10 
Epistemic Knowledge (P3) P3.1 – P3.2 0 

Grade 8th Explaining scientific phenomena (K1) K1.1 – K1.5 10 
Interpreting data and scientific proof (K2) K2.1 – K2.5 3 
Evaluating and designing scientific research (K3) K3.1 – K3.4 0 
Content Knowledge (P1) P1.1 – P1.2 27 
Procedural Knowledge (P2) P2.1 – P2.4 8 
Epistemic Knowledge (P3) P3.1 – P3.2 0 

 

In addition, the question items for the competencies of Data Interpretation (K2) and Procedural 
Knowledge (P2) are also very limited. Although there are 10 questions in grade 7 and 8 questions in 
grade 8 that touch on P2, this number is very small compared to P1. This limitation reflects the focus 
of the question on simple calculations or sequences, rather than on reasoning or a deep 
understanding of scientific methodology. 
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These findings are in line with other studies that highlight the low science literacy skills of 
Indonesian students in more complex aspects (Pratama et al., 2024; Yusmar & Fadilah, 2023). 
Analysis of the ability of junior high school students often shows the category of "very lacking" or 
"low", especially in the K2 and K3 dimensions (Suparya et al., 2022; Abdul Rahman, 2024). The 
novelty of this study is the affirmation that the gap in this assessment instrument is fundamentally 
not in line with the demands of the Independent Curriculum and the PISA 2025 Science Framework. 
PISA 2025 specifically expands the focus to students' role as "Anthropocene Agents", i.e. the ability to 
research, evaluate, and use scientific information for decision-making and ethical action against the 
environment (OECD, 2025). The PAS instrument that is currently being analyzed has completely 
failed to capture this novelty. The absence of K3 (Evaluating and Designing Research) and P3 
(Epistemic Knowledge) shows that students are not trained or measured in their ability to evaluate 
data validity or reflect on scientific processes skills that are at the core of the PISA 2025 framework. 
Novelty in instrument development must include the integration of contextualization based on socio-
scientific issues (SSI), such as climate change or local wisdom, which requires students to explicitly 
use P2 and P3 (procedural and epistemic knowledge) to Evaluate and Design Scientific Research 
(K3), beyond just content (Ningsetyo, 2024).  

Several studies show that the development of PISA-based science literacy instruments, even 
those that emphasize the three competencies (K1, K2, K3), still produce a student ability profile that 
is dominated by the "high" category in the aspect of Explaining Scientific Phenomena (K1) (Patigu et 
al., 2024). This indicates that a good P1 and K1 foundation as measured by the instrument is a 
prerequisite that has been successfully achieved, before students can move on to higher 
competencies. Rusilowati et al (2018) conducted research to develop a science literacy assessment 
instrument with the theme of cycle and compared with the instrument from PISA it resulted that the 
questions that had been developed did not reach 50% in applying science literacy. Rusilowati et al 
(2018) said that improving science literacy requires collective interaction skills and the need to 
demonstrate reasoning about what makes sense. The results of science literacy will increase if the 
aspect of science attitudes related to emotional factors to gain a sense of interest and comfort when 
learning science. 

Based on these findings, the suggested practical implications are the need to improve the 
question instruments to cover the dimension of science literacy that has not yet been measured 
(Setiawan, 2019; Putri, 2020). This requires intensive training for science teachers on PISA taxonomy 
(especially P2, P3, K2, and K3) and valid high-level question preparation techniques (Setyawarno et 
al., 2021). In addition, schools need to be encouraged to shift the focus of learning from just the 
transmission of P1 (content) towards the implementation of inquiry-based learning models, such as 
Project-Based Learning (PjBL) or Problem-Based Learning (PBL), which have been proven to be 
effective in improving the K2 and K3 competency domains (Fuadi et al., 2020; Meidiana & Pertiwi, 
2024). 

4. Conclusion 
Based on the results of the analysis, it can be concluded that the assessment instrument (PAS 

questions) is not comprehensive in measuring all dimensions of PISA science literacy. The analysis 
of the 7th grade PAS Science questions showed the "High" category for the competence of Explaining 
Scientific Phenomena (K1) and Content Knowledge (P1). However, the question of getting the "Low" 
category for Data Interpretation (K2) and Procedural Knowledge (P2), as well as the "Very Low" 
category for Evaluating and Designing Research (K3) and Epistemic Knowledge (P3). Meanwhile, the 
analysis of the 8th grade PAS Science questions showed an identical pattern: the "High" category for 
K1 and P1; "Low" category for K2 and P2; and the "Very Low" category for K3 and P3. Overall, the 
average competency aspect is classified as "High" and the knowledge aspect is "Moderate", this 
instrument is very uneven and fails to measure the dimension of higher science literacy that is 
essential for students. 

Author Contributions 
All authors have equal contributions to the paper. All the authors have read and approved the 

final manuscript. 

 



Innovations in Science Education and Practice, 2(2), 2025, 71-76 

75 
 

Funding 
No funding support was received. 

Declaration of Conflicting Interests 
The author declared no potential conflicts of interest with respect to the research, authorship, 

and/or publication of this article. 

References 
Abdul Rahman. (2024). Assessment of students' science literacy ability in project-based learning (PjBL)-based science subjects in 

junior high school grades VII and VIII Bandung City (Master’s thesis). Universitas Pendidikan Indonesia. 

Adha, M. A., Gordisona, S., Ulfatin, N., & Supriyanto, A. (2019). Comparative analysis of the Indonesian and Finnish education 
systems. Administration: Journal of Educational Management Studies, 3(2), 145–156. 

Aiken, L. R. (1985). Three coefficients for analyzing the reliability and validity of ratings. Educational and Psychological 
Measurement, 45(1), 131–142. https://doi.org/10.1177/0013164485451012 

Al Sultan, A., Henson, H., Jr., & Fadde, P. J. (2018). Pre-service elementary teachers’ scientific literacy and self-efficacy in 
teaching science. IAFOR Journal of Education, 6(1), 25–41. 

Alhamid, T., & Anufia, B. (2019). Resume: Data collection instrument. OSF Preprints. https://doi.org/10.31219/osf.io/s6m9q 

Amanda, A. (2019). Analysis of science literacy profile in chemistry national exam questions based on PISA 2015 framework 
(Undergraduate thesis). UIN Syarif Hidayatullah Jakarta. 

Ardianto, D., & Rubini, B. (2016). Science literacy and student activities in shared type integrated science learning. Unnes 
Science Education Journal, 5(1), 1165–1172. 

Budiastuti, D., & Bandur, A. (2018). Validity and reliability of research complemented by analysis with NVIVO, SPSS, and AMOS. 
Mitra Wacana Media. 

Charismana, D. S., & Aman, A. (2016). Analysis of the quality of the PPKN junior high school final semester exam test in Kudus 
Regency. Journal of Educational Evaluation, 4(1), 1–9. 

Chen, Y. (2019). Using the science talk–writing heuristic to build a new era of scientific literacy. The Reading Teacher, 73(1), 
51–64. https://doi.org/10.1002/trtr.1808 

Creswell, J. W. (2018). Research design: Qualitative, quantitative, and mixed methods approaches (5th ed.). SAGE Publications. 

Duschl, R. (2008). Science education in three-part harmony: Balancing conceptual, epistemic, and social learning goals. Review 
of Research in Education, 32(1), 268–291. https://doi.org/10.3102/0091732X07309371 

Fuadi, H., Robbia, A. Z., Jamaluddin, J., & Jufri, A. W. (2020). Analysis of the factors that cause the low science literacy ability of 
students. Scientific Journal of the Education Profession, 5(2), 108–116. 

Gresch, H., Hasselhorn, M., & Bo geholz, S. (2017). Enhancing decision-making in STSE education by inducing reflection and 
self-regulated learning. Research in Science Education, 47(1), 95–118. https://doi.org/10.1007/s11165-015-9491-9 

Hadi, S., & Novaliyosi. (2019). TIMSS Indonesia (Trends in International Mathematics and Science Study). In Proceedings of the 
National Seminar & Call for Papers of the Master of Mathematics Education Study Program (pp. 562–569). 

Jufrida, J., Basuki, F. R., Pangestu, M. D., & Djati Prasetya, N. A. (2019). Analysis of factors affecting science learning outcomes 
and science literacy at SMP Negeri 1 Muaro Jambi. EduPhysics, 4(2), 31–38. 

Meidiana, L. M., & Pertiwi, K. R. (2024). A combination of problem-based learning and concept mapping significantly increases 
science literacy and discussion skills of senior high school students. Jurnal Penelitian Pendidikan IPA, 10(5), 2407–2415.  

Ningsetyo, M. (2024). Development of science literacy test instruments based on local wisdom in Probolinggo. Arjuna Journal: 
Publications of Education, Language and Mathematics, 2(2), 59–68. 

Novili, W. I., Utari, S., Saepuzaman, D., & Karim, S. (2017). Application of scientific approach in an effort to foster scientific 
literacy in the competency domain and knowledge domain of junior high school students on hot topics. Journal of Physics 
Learning Research, 8(1), 57–63. 

Ntelok, Z. R. E., Resnasari, N. W. P., & Jamun, Y. M. (2022). Training students’ science literacy on biotechnology using science, 
environmental, technology, society (SETS) visioned learning instructional. Jurnal Basicedu, 6(3), 466–474.  

OECD. (2023a). PISA 2022 results: The state of learning and equity in education. OECD Publishing. 
https://doi.org/10.1787/53f23881-en 

OECD. (2023b). PISA 2025 science framework. OECD Publishing. 

OECD. (2025). PISA 2025 science framework: Draft. Organisation for Economic Co-operation and Development. https://pisa-
framework.oecd.org/science-2025/idn_ind/ 

Oh, J. Y. (2017). Suggesting a NOS map for nature of science for science education instruction. Eurasia Journal of Mathematics, 
Science and Technology Education, 13(5), 1801–1821. https://doi.org/10.12973/eurasia.2017.00680a 

https://doi.org/10.1177/0013164485451012
https://doi.org/10.1787/53f23881-en
https://pisa-framework.oecd.org/science-2025/idn_ind/
https://pisa-framework.oecd.org/science-2025/idn_ind/
https://doi.org/10.12973/eurasia.2017.00680a


Innovations in Science Education and Practice, 2(2), 2025, 71-76 

76 
 

Patigu, Y. P. W., Rahmah, N., & Zulnuraini, Z. (2024). Science and digital literacy in science learning. Journal of Education 
Research, 5(3), 3103–3110. 

Patton, M. Q. (2014). Qualitative research & evaluation methods (4th ed.). SAGE Publications. 

Pratama, R., Alamsyah, M., Siburian, M. F., Marhento, G., Jonathan, G. L., & Susanti, W. (2024). Analysis of students’ science 
literacy ability in science subjects. Journal of Mathematics and Natural Sciences Education, 14(2), 576–581. 

Putri, R. K. (2020). Development of student science literacy test instruments on the topic of biodiversity of living beings. 
Diclabio: Journal of Biology Education and Learning, 4(1), 71–78. 

Ristina, H., Linuwih, S., & Nuswowati, M. (2019). SETS learning efficacy to improve students’ science literacy skills. Journal of 
Innovative Science Education, 8(2), 183–189. 

Rusilowati, A., Nugroho, S. E., Susilowati, E. S. M., Mustika, T., Harfiyani, N., & Prabowo, H. T. (2018). The development of 
scientific literacy assessment to measure students’ scientific literacy skills in energy theme. Journal of Physics: 
Conference Series, 983, 012046. https://doi.org/10.1088/1742-6596/983/1/012046 

Setyawarno, D., Widodo, E., Rosana, D., & Setianingsih, W. (2021). Development of PISA model assessment instruments to 
improve teachers’ competence in measuring the science literacy ability of junior high school students. Journal of 
Community Service of Mathematics and Natural Sciences, 5(2), 131–139. 

Sibarani, R. A. M., Afandi, & Tenriawaru, A. B. (2019). The importance of science literacy for students in the industrial 
revolution era 4.0. In Proceedings of the 2019 FKIP National Education Seminar (pp. 214–221). 

Slavin, R. E. (2018). Educational psychology: Theory and practice (12th ed.). Pearson Education. 

Sugiyono. (2017). Metode penelitian kuantitatif, kualitatif, dan R&D. Alfabeta. 

Suparya, I. K., Suastra, I. W., & Arnyana, I. B. P. (2022). Low science literacy: Causative factors and alternative solutions. 
Scientific Journal of Citra Bakti Education, 9(1), 153–166. 

Yuliati, Y. (2017). Science literacy in science learning. Journal of Pendas Horizon, 3(2), 21–28. 

 


