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ABSTRACT 

Science literacy is one of the keys to facing today's era development. The importance of science literacy 

ability makes Indonesia take part in assessments conducted by international institutions. Based on the report of 

the international study conducted by PISA, it shows that the literacy of science from students in Indonesia is still 

lack and far from the average international score. The research purpose to reveal the initial literacy of science 

from students on the material of optical devices in senior high school. This research method used a descriptive 

with an approach in quantitative with a sample of 31 students in senior high school. The research results shown 

that the average value literacy of science from students in the aspects of context, competence, and knowledge 

aspects is still lack. The context aspect research results on personal, local, and global indicators obtained 

average scores of 47.75, 18.27, and 25.68. While the competency aspect on indicators of give explanation for 

phenomena of science, making evaluation and design for research, and making interpretation data and evidence 

of scientific obtained an average value of 28.57, 32.04, and 29.08, while the knowledge aspect on content, 

procedural, and epistemic indicators obtained an average value of 42.67, 32, and 16.53. Overall, the average 

student score is 30.58 which is categorized as low. Thus, there is a need for learning designs that apply science 

knowledge in life that can improve science literacy ability and assessment instruments to evaluate related 

science literacy ability. 
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I. INTRODUCTION 

Science literacy is one of the keys to facing the development of today's era. Various activities in daily life 

are related to science, so it is important to train science literacy ability. Science literacy, in particular, can aid in 

the creation of mindsets and attitudes, as well as the development of human character to care for and be 

responsible for themselves, society, and the cosmos, as well as the problems encountered by a model society that 

is heavily reliant on technology [1]. Science literacy is considered to be a key competency that is very important 

to build human welfare at any time both now and in the future [2]. 

According to the Program for International Student Assessment (PISA), science literacy is a person's skills 

as a reflective citizen to engage with scientific-related topics and the concept of science. A person who has 

science literacy is willing to engage in scientific and technological reasoning discourse, which necessitates the 

ability to explain phenomena scientifically, evaluate and design scientific research, and interpret data and 

evidence scientifically [3]. Science literacy based of PISA 2015 have four interrelated aspects, namely context, 

competence, attitude, and knowledge. Science literacy based of PISA 2015 can be defined based on the four 

interrelated aspects as shown in Table 1. 

Table 1. The literacy of science assessment framework aspect based of PISA 2015 
Contexts Personal, local/national, and global challenges, both current and historical, 

necessitate knowledge of science and technology. 
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Knowledge An comprehension of the fundamental facts, concepts, and explanatory hypotheses 

that underpin scientific knowledge. Knowledge of nature and technical artifacts 

(content knowledge), knowledge of how such ideas are formed (procedural 

knowledge), and a comprehension of the reasons underlying these procedures and 

justifications for them are all examples of such knowledge. 

use (epistemic knowledge). 

Competencies The ability to scientifically explain events, analyze and design scientific 

investigations, and scientifically interpret data and evidence. 

Attitudes A collection of attitudes toward science characterized by an interest in science and 

technology, understanding of the scientific method of investigation, and awareness of 

environmental issues. 

(Source: [4]) 

The relationship between the four aspects literacy of science ability is shown in Figure 1. 

 

 

 

 

 

 

 

 
 

 

Fig 1. The relationship between the four aspects of science literacy [4]. 

Science literacy is critical for everyone to learn since it is strongly tied to how a person understands 

problems associated to the environment and difficulties related to modern society's life, which is heavily reliant 

on the advancement of science and technology, as well as social concerns [5]. The importance of science literacy 

skills makes Indonesia take part in assessments conducted by international institutions. Based on the 

international study report conducted by PISA, the literacy of science assessment is more than just a measurement 

of the level of understanding of scientific knowledge; it is also a measurement of students' understanding of 

various aspects of the scientific process, as well as their ability to apply scientific knowledge and processes in 

real-world situations faced by students as individuals, members of society, and citizens. [6]. The PISA 

assessment not only determines whether students can construct knowledge, but also how well students can 

extrapolate from what they have learned and apply that information both inside and outside of school [7]. Based 

on PISA data in 2018, Indonesia have rank 70th from 78 country although a literacy of science value is 396. We 

can shown that the literacy science from students in Indonesia is still lack and still far from the average 

international score [8]. 

In the education world, science literacy has a extremely crucial role because it can produce quality students, 

reliable, and able to compete with the international world. Science literacy is a basic ability that students must 

have in science learning, one of which is in physics learning [9]. Physics learning is a learning process that finds 

out about natural phenomena and events that occur in everyday life [10]. The physics learning objectives 

contained in the 2013 curriculum framework are related to science literacy, which provides direct experience to 

students to train their ability to link physics concepts with natural phenomena around them [11]. Physics subjects 

describe all of nature's occurrences, so the problems associated with physics we often encounter in life. Thus the 

role of physics learning purpose to prepare students to master physics information, concepts, and principles, as 

well as scientific skills and skills in process of science [12]. 

The nature of physics informs good physics learning; students must master the process and products of 

physics. Physics products in this case include theories, principles, laws, and others. While the process is how the 

product can be found further in applying these products in everyday life [13]. In this case, it means that Physics 

does not simply include theories and formulas to be memorized but physics also contains concepts that must be 
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understood in depth. Therefore, students learning physics must be able to build their knowledge while taking an 

active role in the process of learning [14]. 

In physics learning, science literacy has an important role. This is because science literacy can support 

physics learning, for example in finding problems and exploring sources to solve problems. In addition, science 

literacy also improves students' ability to understand physics in terms of concepts, principles, and applications of 

physics in industry and other fields [10]. Therefore, We require a method of instruction that can equip students to 

have good competency and scientific and technology literacy, as well as the ability to think logically, critically, 

creatively, appropriately argue, communicate, and interact. Science literacy is defined as the ability to 

understand science, communicate science (oral and written), and apply science skills to solve problems in such a 

way that they have a positive attitude and are sensitive to themselves and their surroundings when making 

scientific decisions [15]. 

Physics is a challenging subject to grasp. One of the physics materials that are considered difficult by 

students is optical equipment material. Based on research conducted by Mulyani in 2020 [16], shows that one of 

the most difficult physics materials for students to understand is optical devices. This shown by the mastery of 

optical equipment material percentage in the 2018 UN in Aceh, student scores for the school level 35.33%, for 

the city/district level 37.42%, provincial level 34.33%, and national level 40.61% [16]. In addition, research 

conducted by Ainiyah, Yuliati, and Parno in 2020 also shows that optical equipment material is challenging 

subject to grasp. In this material students also have difficulty in conducting experiments on optical devices, 

researching optical devices in and out of the classroom, comprehending the use of optical device materials in 

daily life, making diagrams of the course of light on the reflection and refraction of light and in solving problems 

mathematically [17]. 

This research purpose to analyze the initial literacy of science ability from students on optical devices in 

senior high school. This initial analysis is very important for it can be used as a guideline and reference for 

teachers in designing activities of learning that can improve literacy of science ability from students, especially 

the material of optical devices. In addition, with the initial analysis in this study, a student picture who have high 

and low literacy of science ability can be obtained. 

II. METHOD 

This research used a method in descriptive although an approach in quantitative. Research with this method 

is used to explain the situation under study with the support of literature studies so that the results obtained are 

made based on research analysis supported by literature studies [18]. The research was carried out during the 

even semester of the 2023/2024 school year at the senior high school. The sample in this research was 31 of class 

11 in senior high school students. The use of instrument in the research is a test instrument literacy of science 

ability from students in the aspects of context, competence, and knowledge. This instrument is in the form of 

essay questions totaling 10 questions on the material of optical devices. The instrument used was taken from 

Sayari's research question instrument in 2022 with a reliability value of 0.91 which is categorized as having very 

high-reliability criteria and has been declared fit for use [19]. 

The techniques for data collection used in the research were conducted by distributing questions directly to 

class 11 in senior high school students. After the data is obtained from the test that has been scored then 

converted into values. The conversion of scores into grades can use the learning outcome value formula [20].  

The science literacy scores obtained were then interpreted using criteria such as Table 2. 

  Table 2. Science literacy achievement criteria  

No
. 

Value Range Criteria 

1 67 - 100 High 

2 33 - 66 Medium 

3 <33 Low 

(Source: [21]) 

III. RESULTS AND DISCUSSION 

The initial literacy of science ability from students was conducted by giving a written test in the form of 

description questions. This test question uses Sayari's 2022 research question instrument which has been 

declared suitable for use in research [19]. The test questions used include aspects of context, competence, and 

knowledge of optical equipment material. This test question is made based on indicators or aspects of the PISA 
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framework [4]. The profile of the instrument for assessing students' initial science literacy on optical equipment 

material shown in Table 3. 

 

Table 3. Profile of students' initial science literacy assessment instrument 
Indicator  Science Literacy Skills  

 Context Competence Knowledge 

Explaining the potential involvement of 

knowledge about eyewear in society 

Global Explaining scientific phenomena Procedural 

Propose a way to investigate 
questions about cameras scientifically 

Global Evaluate and design 
scientific research 

Procedural 

Provide reasons that support or reject a 

formulation of conclusions regarding 
Camera 

Local Evaluate and design scientific 

research 

Procedural 

Designing a simple Lup Personal Evaluate and design 
scientific research 

Procedural 

Analyze and interpret data for 
draw the right conclusions about the lupus 

Personal Interpret data and evidence 
scientific 

Content 

Recall and apply knowledge about 

microscopes according to specific 

situations 

Global Explaining scientific phenomena Content 

Propose a way to investigate 
questions about microscopy in a scientific manner 

Personal Evaluate and design 
scientific research 

Content 

Choosing alternative conclusions based on 
evidence 

science about microscopy 

Global Interpret data and evidence 
scientific 

Epistemic 

Provide reasons that support or 

rejects a formulation of conclusions about 

binoculars 

Personal Interpret data and scientific 

evidence 

Content 

Propose a way to investigate 
scientific question about binoculars 

Local Evaluate and design 
scientific research 

Epistemic 

 

Based on the table, the questions used to determine the initial literacy of science ability from students are 

questions that cover aspects of context, competence, and knowledge based on PISA 2015. The questions in the 

literacy of science instrument are on aspects related to individuals or groups of individuals (personal), the scope 

of the community (local), and the scope of the world (global). In the competency aspect, the questions used 

consist of give explanation for phenomena of science, making evaluation and design for research in science, and 

making interpretation scientific data and evidence. Meanwhile, the knowledge aspect have content, procedural, 

and epistemic. 

The initial ability of students' science literacy is important to know because based on the initial picture 

obtained can help teachers in designing the process of learning. This is in line with Rizkita, Suwuno, and Susilo's 

research that initial studies can be used to determine learning strategies that can affect science literacy [22].  This 

research is also supported by Palennari, Safitri, and Arifin's research that the profile of initial literacy of science 

ability can provide an overview literacy of science ability so that it is necessary to maximize the use of learning 

strategies capable of training literacy of science ability from students [23]. The answers results to the literacy of 

science test questions on optical equipment material shown in the table which broadcasts the average student 

value and the value received by students in response to questions according to literacy of  science indicators. 

1. Context Aspect 

Literacy of science ability from students in the context aspect shown in Table 4. 

Table 4. Students' science literacy skills in the context aspect 
Contextual Aspect Science Literacy 

Indicators 

Maximum Average Score Average Score Value 

Personal 4 1,91 47,75 

Local 7,50 1,37 18,27 

Global 4,75 1,22 25,68 

Mean 5,42 1,5 30,57 

 

The analysis results from Table 4 show that the category of science literacy ability of high school 

students in the context aspect of personal indicators is in the medium category, while local and global 

indicators are in the category in low. The average literacy of science ability from students is more dominant 

in personal indicators with a value of 47.75. This shown that students tend to understand contextual 

problems that are close to their surrounding environment. Overall the average value of the context aspect is 
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30.57 which is categorized as low. Permatasari and Fitriza said, The low level of science literacy in the 

context element indicates that students have not been able to apply what they have learnt in their daily lives 

[24]. This research is also related to research of Nofiana's that the lack of context emerges because school 

curriculum tends to apply more content than its application [25]. 

 

2. Competency Aspect 

Literacy of science ability from students in the competency aspect shown in Table 5. 
Table 5. Students' science literacy skills in the competency aspect 

Science Literacy Indicators Competency 

Aspects 

Maximum Average Score Average Score Value 

Explaining scientific phenomena 3,50 1 28,57 

Evaluate and design research 5,40 1,73 32,04 

Interpret data and scientific evidence 5,33 1,55 29,08 

Mean 4,74 1,43 29,90 

The analysis results from Table 5 show that the category of science literacy ability of high school 

students in the competency aspect on all indicators is in the category in low. However, the average literacy 

of science ability from students is more dominant in the indicator of evaluating and designing research with 

a value of 32.04. This shows students' tendency to understand questions that require investigation and 

exploration related to scientific research. Overall the average value of the competency aspect is 29.90 

which is categorized as low. Permatasari and Fitriza said, the low literacy of science ability in the 

competency aspect is because learning in schools generally does not emphasize the process [24]. The 

results of this study are supported by Nofiana, the low literacy of science ability in the competency aspect 

is due to the process of learning which is still a transfer of knowledge and less emphasis on the scientific 

process [25]. 

3. Knowledge Aspect 

Literacy of science ability from students in the knowledge aspect shown in Table 6. 

Table 6: Students' science literacy skills in the knowledge aspect 

Knowledge Aspect Science Literacy 

Indicators 

Maximum Average Score Average Score Value 

Content 3,75 1,60 42,67 

Procedural 5,00 1,60 32 

Epistemic 7,50 1,24 16,53 

Mean 5,42 1,48 30,40 

The analysis results from Table 6 show that the category of science literacy ability of high school 

students in the knowledge aspect of the content indicator is in the medium category, while the procedural 

and epistemic indicators are in the low category. The average literacy of science ability from students is 

more dominant in the content indicator with a value of 42.67. This shown the tendency of students to 

understand knowledge that is relevant to real-life situations. Where the problems given are interrelated 

between the theory in learning and everyday life situations. Overall the average value of the knowledge 

aspect is 30.40 which is categorized as low. According to Fauziyah, Prasetyaningsih, and Biru, the low 

knowledge aspect of science literacy shows that students have not properly grasped concepts, facts, and 

ideas regarding natural events that occur in their surroundings, as well as scientific research [26]. This is 

supported by Pantiwati and Husamah's research that the lack literacy of science ability in this aspect of 

knowledge is due to the process of learning which is facts that must be memorized continue to dominate 

[27]. 

Based on the data analysis results obtained, literacy of science ability from students in the aspects of 

context, competence, and knowledge is still still lack. This shown by the average score obtained of 30.58. The 

lack initial literacy of science ability from students is due to the lack of maximum application of science 

knowledge in everyday life. This is relevan with Zainab's research that the low initial literacy of scientific 

ability from students is because students have less training in dealing with challenges caused by the features  

literacy of scientific [28]. Then, Angraini's research states that students' low science literacy ability is due to 

subject matter them are not used to working on science literacy questions, and the learning method does not 

support them in improving literacy of science ability from students [29]. According to Sustrisna, students' low 

science literacy ability is also caused by activities of learning that were not oriented toward developing 

science literacy [21] 

This research has been done as much as possible, but there are still obstacles to conducting this research. 

The obstacles encountered in conducting research are limited time in conducting science literacy tests. To 
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overcome this obstacle is by asking permission from the next hour's teacher to add physics learning hours at 

that time. 

IV. CONCLUSION 

The research results shown that the average value of the initial of literacy of science ability of high school 

students on the optical devices material is 30.58 which is categorized as low. The research results can be used as 

a reference for further research. Therefore, It is essential to have a learning design that applies science 

knowledge in life that can increase literacy of science ability and assessment instruments to evaluate related 

science literacy ability. 

ACKNOWLEDGMENT  

Thank you to Mrs. Silvi Yulia Sari, S.Pd., M.Pd. who has provided input and suggestions in making this 

article. Furthermore, thank you to Mr. Ahbar Sayari, S.Pd. for permitting to use of research instruments and Dr. 

Emiliannur, M.Pd. as an editor in this article. 

REFERENCES 

[1] Saparuddin, Inovasi Pembelajaran. CV Jejak (Jejak Publisher), 2022. 

[2] M. R. Fananta et al., “Materi pendukung literasi sains.” Direktorat Jenderal Pendidikan Dasar dan 

Menengah, 2017. 

[3] OECD, PISA 2015 Assessment and Analytical Framework: Science, Reading, Mathematic and Financial 

Literacy. in PISA. OECD, 2016. doi: 10.1787/9789264255425-en. 

[4] OECD, PISA 2015 Assessment and Analytical Framework: Science, Reading, Mathematic, Financial 

Literacy and Collaborative Problem Solving. in PISA. OECD, 2017. doi: 10.1787/9789264281820-en. 

[5] U. Toharudin, Membangun Literasi Sains Peserta Didik. Bandung: Humaniora, 2011. 

[6] F. Basam, Pembelajaran Literasi Sains: Tinjauan Teoretis dan Praktik. CV. Bintang Semesta Media, 

2022. 

[7] “pisa-2015-results-in-focus (1).pdf.”  

[8] OECD, PISA 2018 Results (Volume I): What Students Know and Can Do. in PISA. OECD, 2019. doi: 

10.1787/5f07c754-en. 

[9] I. Irsan, “Implemensi Literasi Sains dalam Pembelajaran IPA di Sekolah Dasar,” J. Basicedu, vol. 5, no. 6, 

pp. 5631–5639, 2021. 

[10] I. Lestari, O. B. Gultom, and F. S. Zebua, “PENERAPAN LITERASI SAINS DALAM 

PEMBELAJARAN FISIKA DI ERA SOCIETY 5.0,” J. Inov. Pendidik. Sains Dan Terap. INTERN, vol. 

1, no. 2, pp. 92–98, 2022. 

[11] “Peraturan Menteri Pendidikan Dan Kebudayaan Nomor 59 Tahun 2014,” May 29, 2021. 

https://peraturanpedia.id/peraturan-menteri-pendidikan-dan-kebudayaan-nomor-59-tahun-2014/ (accessed 

Jul. 05, 2023). 

[12] Y. P. Sukiminiandari, A. S. Budi, and Y. Supriyati, “PENGEMBANGAN MODUL PEMBELAJARAN 

FISIKA DENGANPENDEKATAN SAINTIFIK,” Pros. Semin. Nas. Fis. E-J., vol. 4, pp. SNF2015-161, 

Oct. 2015. 

[13] R. P. K. Wardhany, Subiki, and Sutarto, “MEDIA VIDEO KEJADIAN FISIKA DALAM 

PEMBELAJARAN FISIKA DI SMA,” Jun. 2014, Accessed: Jul. 05, 2023. [Online]. Available: 

https://repository.unej.ac.id/xmlui/handle/123456789/57815 

[14] B. A. Suryadana, T. Suprihati, and S. Astutik, “Penerapan Model Pembelajaran Kooperatif Group 

Investigation (GI) Disertai Media Kartu Masalah Pada Pembelajaran Fisika Di SMA,” J. Pembelajaran 

Fis., vol. 1, no. 3, pp. 268–271, 2021. 

[15] Y. Yuliati, “Literasi sains dalam pembelajaran IPA,” J. Cakrawala Pendas, vol. 3, no. 2, 2017. 

[16] S. Mulyani et al., “Penerapan model problem based learning pada materi alat-alat optik untuk 

meningkatkan kepercayaan diri dan kemampuan menyelesaikan masalah kontekstual,” J. Pendidik. Sains 

Indones. Indones. J. Sci. Educ., vol. 8, no. 1, pp. 105–113, 2020. 

[17] Q. Ainiyah, L. Yuliati, and P. Parno, “Analisis penguasaan konsep dan kesulitan belajar materi alat-alat 

optik pada siswa kelas XI MAN Tuban,” J. Ris. Pendidik. Fis., vol. 5, no. 1, pp. 24–29, 2020. 

[18] “metodologi penelitian.pdf.” Accessed: Jul. 05, 2023. [Online]. Available: 

http://repository.radenintan.ac.id/14243/1/metodologi%20penelitian.pdf 



  Susanti, et al 

 

 

  Pillars of Physics Education, page.218-224 | 224 

[19] “AHBAR SAYARI-1117016300002-SKRIPSI.pdf.” Accessed: Jul. 05, 2023. [Online]. Available: 

https://repository.uinjkt.ac.id/dspace/bitstream/123456789/66157/1/AHBAR%20SAYARI-

1117016300002-SKRIPSI.pdf 

[20] S. Arikunto, Dasar-Dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara, 2013. 

[21] “530-Article Text-1383-1-10-20210428 (2).pdf.”  

[22] “771 ANALISIS KEMAMPUAN AWAL LITERASI SAINS SISWA SMA KOTA MALANG The 

Analysis Of Initial Ability Of Student’s Scientific Lite.” 

https://scholar.googleusercontent.com/scholar?q=cache:dRoaBA2V90AJ:scholar.google.com/+tujuan+ana

lisis+kemampuan+awal+literasi+sains&hl=id&as_sdt=0,5 (accessed Jul. 06, 2023). 

[23] M. Palennari, A. N. Safitri, and A. N. Arifin, “Profil Kemampuan Literasi Sains Peserta Didik di SMA 

Negeri Kabupaten Pinrang,” J. NALAR Pendidik., vol. 10, no. 1, Art. no. 1, Jun. 2022, doi: 

10.26858/jnp.v10i1.33114. 

[24] “Analisis literasi sains siswa madrasah aliyah pada aspek konten, konteks, dan kompetensi materi larutan 

penyangga.” 

https://scholar.googleusercontent.com/scholar?q=cache:XTpNdLFv280J:scholar.google.com/+Permatasari

,+P.,+dan+Fitrizia,+Z.+(2019).+Analisis+Literasi+Sains+Siswa+Madrasah+Aliyah+Pada+Aspek+Konten,

+Konteks,+Dan+Kompetensi+Materi+Larutan+Penyangga%E2%80%9D.+EKJ+Edukimia+Universitas+

Negri+Padang.+Vol+1,+Issue+1.&hl=id&as_sdt=0,5 (accessed Jul. 07, 2023). 

[25] “PROFIL KEMAMPUAN LIT ERASISAINS SISWA SMP DI KOTA PURWOKERTO DITINJAU 

DARI ASPEK KONTEN, PROSES, dan KONTEKS SAINS.” 

https://scholar.googleusercontent.com/scholar?q=cache:8fNkd5C6PXAJ:scholar.google.com/+Nofiana+M

.,+dan+Julianto+T.+(2017).Profil+Kemampuan+Literasi+Sains+Siswa+SMP+Di+Kota+Purwokerto+Diti

njau+Dari+Aspek+Konten,+Proses+dan+Konteks+Sains.+Jurnal+Sains+Sosial+dan+Humaniora+(JSSH).

+8+Vol.+I+Nomor+2,+September+2017&hl=id&as_sdt=0,5 (accessed Jul. 07, 2023). 

[26] “ANALYSIS OF SCIENTIFIC LITERACY SKILLS IN SOLVING QUESTION SCIENCE ON FOOD 

SECURITY THEMES IN SERANG CITY.” 

https://scholar.googleusercontent.com/scholar?q=cache:IMt_HkSn7S0J:scholar.google.com/+ANALYSIS

+OF+SCIENTIFIC+LITERACY+SKILLS+IN+SOLVING+QUESTION+SCIENCE+ON+FOOD+SECU

RITY+THEMES+IN+SERANG+CITY&hl=id&as_sdt=0,5 (accessed Jul. 07, 2023). 

[27] “Untitled.” 

http://scholar.googleusercontent.com/scholar?q=cache:ZKo4h5FHFIMJ:scholar.google.com/+Pantiwati+

Y.,+dan+Husamah.(2014).+Analisis+Kemampuan+Literasi+Sains+Siswa+SMP+Kota+Malang%E2%80

%99.+Universitas+Muhamadiyah+Malang.+Porsiding+Kongres+dan+Konfersi+Ilmiah+Himpunana+Eval

uasi+Pendidikan+(HEPI)+Tahun+2014&hl=id&as_sdt=0,5 (accessed Jul. 07, 2023). 

[28] Z. Zainab, M. Wati, and S. Miriam, “PENGEMBANGAN INSTRUMEN KOGNITIF LITERASI SAINS 

PADA POKOK BAHASAN TEKANAN DI KELAS VIII SMP KOTA BANJARMASIN,” J. Ilm. 

Pendidik. Fis., vol. 1, no. 3, Art. no. 3, Oct. 2017, doi: 10.20527/jipf.v1i3.1014. 

[29] G. Angraini, “ANALISIS KEMAMPUAN LITERASI SAINS SISWA SMA KELAS X DI KOTA 

SOLOK”. 

 


