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INTRODUCTION

Abstract. Scientific literacy is a person's ability to apply scientific ideas
in everyday life, explain scientific phenomena, and justify these ideas
using scientific evidence. In learning the Natural Sciences (IPA),
scientific literacy encompasses not only scientific knowledge but also
scientific processes and attitudes. Therefore, this article aims to
examine the key issues in developing scientific literacy in science
education and to provide strategic recommendations for improving
students' scientific literacy. This research uses a qualitative systematic
literature review approach, following the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guidelines. Inclusion
data in this research were mapped using several criteria, such as: 1)
Research articles using quantitative methods (experiment, descriptive,
correlation) and qualitative methods (case studies); 2) The articles used
were primary sources; 3) Articles have full text (contains abstract,
introduction, methods, results, and discussion/discussion); 4) Articles
with a year range between 2019 and 2024.

The results of this research are that a local wisdom-based approach, an
inquiry-based learning model, socioscientific issues (SSI), the Science
Literacy Circles (SLC) method, textbook development, student
worksheets (LKS), comprehensive evaluation, curriculum development,
use of technology, increasing teacher abilities in scientific literacy, and
active student involvement are issues of developing scientific literacy
that can significantly improve students' scientific literacy.

Keywords: Scientific literacy; Science learning; Systematic literature
review.

concept of scientific literacy also includes apply-
ing scientific content to assess children's scien-

Scientific literacy is a person's ability to use sci-
entific concepts to apply them in everyday life,
explain scientific phenomena, and describe these
phenomena based on scientific evidence [1]. Sci-
entific literacy plays a crucial role in learning the
natural sciences (IPA) because it prepares stu-
dents to be qualified, reliable, and able to com-
pete at the international level [2].

Scientific literacy encompasses not only scientific
knowledge but also scientific processes and atti-
tudes [3]. Scientific literacy enables individuals to
apply their knowledge to make decisions about
nations, cultures, and economic growth [4]. The
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tific abilities [5]. In addition, scientific literacy
encompasses understanding and knowledge of
scientific ideas and processes used to solve prob-
lems and to make decisions about nature and the
changes caused by human actions [6]. Scientific
literacy also enables someone not only to read,
write, and discuss scientific concepts but also to
analyse, interpret, and make decisions in scien-
tific matters [7]. Increasing scientific literacy in
science education is a fundamental aspect of
growing students' understanding and critical
thinking skills of scientific concepts. In the educa-
tional context, scientific literacy has a vital role in
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preparing students to face increasingly complex
and dynamic global challenges.

However, developing scientific literacy in science
education is crucial given the low levels in sever-
al countries, including Indonesia. The results of
the 2018 Program for International Student As-
sessment (PISA) show that students' scientific
literacy in Indonesia is far below the global aver-
age; Indonesia ranks 9th from the bottom among
79 countries, with an average score of 396 out of
600 [8]. In addition, PISA results from 2000 to
2009 show that Indonesian students' scientific
literacy is consistently ranked among the top 10
[9]. PISA data also indicate that Indonesian stu-
dents' scientific literacy is below the global aver-
age and lower than that of other countries [10].
The results of the Program for International Stu-
dent Assessment (PISA) show that the quality of
science education in Indonesian junior high
schools is also low compared to that of OECD
member countries [11]. This indicates an urgent
need to improve the quality of science learning in
schools. There are many reasons for the low level
of scientific literacy. One cause of low scientific
literacy is the underutilisation of scientific litera-
cy in teaching and instructional materials, which
can hinder optimal learning outcomes [12]. In
addition, intrinsic factors such as student motiva-
tion, participation, and the organisation of the
learning process play an essential role in the suc-
cess of scientific literacy in education [13].

The development of scientific literacy encom-
passes various aspects, including a relevant, con-
textually grounded curriculum, effective teaching
methods, and the use of supportive media and
learning resources. Teachers, as learning facilita-
tors, also need adequate knowledge and skills to
teach science effectively. Moreover, students' ac-
tive participation in the learning process is es-
sential to developing scientific literacy.

Along with advances in technology and infor-
mation, the need to increase scientific literacy is
becoming increasingly urgent, as it is crucial to
prepare individuals to compete globally and mas-
ter technological developments that are essential
to a country's progress [14].

Scientific literacy is crucial not only for catching
up in education but also for enhancing the na-
tion's competitiveness in the era of globalisation.
Therefore, the development of scientific literacy
in science education requires serious attention
from various stakeholders, including the gov-
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ernment, educational institutions, teachers, and
the community.

This article aims to explore the key issues in de-
veloping scientific literacy in science education
and to offer strategic recommendations for im-
proving students' scientific literacy. In this way, a
generation can be created that not only under-
stands scientific concepts but also applies them
in everyday life to solve various problems.

METHODS

This research uses a qualitative systematic litera-
ture review approach, following the Preferred
Reporting Items for Systematic Reviews and Me-
ta-Analysis (PRISMA) guidelines. PRISMA pro-
vides clear and structured guidelines for report-
ing protocols, search processes, study selection,
study quality assessment, and the synthesis of
findings from SLR [15]. The article selection stage
is shown in Figure 1.

Literature research uses the publish
or perish application (n=200)
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Figure 1 - Article Selection Process Chart

The search for articles and references focuses on
research articles (empirical research), both quali-
tative and quantitative, which have an introduc-
tion, methods, abstract, results, and discussion.
The search engine uses Publish or Perish, Google
Scholar, and Crossref. A general search of article
databases using keywords appropriate to the
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topic of this research was conducted, namely
"development of scientific literacy" and "issues of
developing scientific literacy". Inclusion data in
this research were mapped using several criteria,
such as:

1) Research articles using quantitative methods
(experiment, descriptive, correlation) and quali-
tative methods (case studies);

2) The articles used were primary sources;

3) Articles have full text (contains abstract, in-
troduction, methods, results, and discus-
sion/discussion);

Table 1 - Results of selected articles

4) Articles with a year range between 2019 and
2024. Based on the PRISMA analysis, 15 of 200
research journals met the eligibility criteria.

RESULTS AND DISCUSSION

Based on the literature review, the researchers
analysed 15 articles for their relevance to the de-
velopment of scientific literacy. The following ar-
ticles are the focus of research, as shown in Ta-
ble 1.

Author

Results

[16]

contextual.

The development of scientific literacy must focus on preparing future generations of scientists
through a curriculum that considers culture and everyday life, thereby making it more

[17]
scientific literacy in science classes.

This study demonstrates how adequate local knowledge can promote student engagement and

[18]

Developing scientific literacy and character can be achieved through science education that
maximises students' scientific inquiry and engagement.

[19]
within an acceptable range.

After using an inquiry-based learning model, students' cultural and scientific literacy skills fall

[20]

The study's findings demonstrated that when students engaged in socioscientific issue-based
learning using the problem-based learning model], their scientific literacy increased.

[21]
scientific literacy.

The Socioscientific Issues (SSI) approach to learning reaction rates helps students develop

[22]

Studies show that classes implementing the Science Literacy Circles (SLC) approach
outperform those that do not in terms of scientific literacy skills.

[23]

Educators enhance students' scientific literacy by using textbooks, learning models,
worksheets, and assessment tools grounded in scientific literacy.

[24]
children's scientific literacy.

Increasing the scientific literacy of aspiring teachers is one way to improve Indonesian

[25]

literacy.

Teachers who possess attributes such as readiness and the capacity to support students'
scientific literacy development are essential for training and enhancing students' scientific

[26]

scientific literacy.

With the aid of the RE-STEM application, students can learn about ethnoscience, science,
technology, engineering, and mathematics (STEM), or ethno-STEM, thereby advancing their

[27]

After using the Wikipedia digital library, students' scientific literacy improves significantly.

[28]

scientific information searches.

Science students' literacy development is strongly and paradoxically impacted by the use of
media (YouTube, blogs, Wikipedia, popular science books and journals, Facebook and other
social networks, popular science programs on TV, online courses, news, the web, radio) for

[29]

circumstances related to scientific inquiry.

The curriculum focuses on mindsets designed to foster or highlight scientific literacy in
students, enabling them to apply scientific knowledge across a range of contexts and

[30]

and expertise.

There is an impact on students' scientific literacy. By how engaged students are, who, after
learning from teachers in the classroom, can deepen their basic knowledge through experience
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Based on the research reported in several jour-
nals in Table 1, it can be concluded that develop-
ing students' scientific literacy can be achieved
through a culturally or locally wisdom-based ap-
proach [16, 17]. This approach allows students to
learn through cultural contexts and local wisdom
relevant to their daily lives, making it easier for
them to understand scientific concepts. This was
also reported by [31], who found that scientific
literacy increased when a science learning model
grounded in local wisdom was used. Developing
scientific literacy through a culture-based or local
wisdom learning model integrates local cultural
elements into the science learning process. The
main goal is to make learning more relevant, con-
textual, and meaningful for students. With this
approach, scientific literacy is not only about un-
derstanding scientific concepts but also about
applying them in the context of local culture and
environment; this will produce a generation that
is not only knowledgeable in science but also
wise in preserving and advancing its cultural her-
itage.

Researchers have shown that inquiry-based
learning models can also develop scientific litera-
cy [18, 19]. In this context, the inquiry-based
learning model explicitly aims to improve stu-
dents' understanding of scientific concepts and
their ability to apply scientific skills. The results
of the research (Friday, 2022) show that the ap-
plication of the inquiry learning model can posi-
tively impact students' scientific literacy.
Through an inquiry approach, students are al-
lowed to explore, discover, and solve problems
independently, thereby fostering holistic scien-
tific literacy. The development of scientific litera-
cy can also be achieved through a socioscientific
issues (SSI)-based learning model [20, 21]. This
learning model aims to increase students' under-
standing of scientific concepts in the context of
relevant social and scientific issues. Research by
[32] also highlights the importance of STS/SETS
and SSI approaches in fostering students' scien-
tific and technological literacy and encouraging
their values and ethics. With the SSI approach,
students not only learn scientific concepts but
also how to apply science in authentic contexts,
such as environmental, health, and social issues;
this helps students develop critical, analytical,
and decision-making skills grounded in scientific
evidence, which are essential to scientific litera-
cy. In addition to the socioscientific issues (SSI)-
based learning model, the use of the Science Lit-
eracy Circles (SLC) method can also improve stu-
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dents' literacy skills [22]. Research by [33] high-
lights the importance of developing students' sci-
entific literacy skills through the Science Literacy
Circles (SLC) method, which assesses students'
ability to understand scientific investigation
methods that generate scientific knowledge and
to organise, analyse, and interpret quantitative
data and scientific information. Thus, the use of
the Science Literacy Circles (SLC) method can be
a practical approach to developing students' sci-
entific literacy by providing higher-achieving sci-
entific literacy skills.

Students' scientific literacy has increased as a re-
sult of the development of numerous compo-
nents for scientific literacy-based learning. Edu-
cators can significantly enhance students' scien-
tific literacy by developing scientifically ground-
ed textbooks, learning models, worksheets, and
assessment tools [23]. A key factor in raising stu-
dents' scientific literacy is the creation and appli-
cation of science textbooks, worksheets, and as-
sessment instruments. According to [34], scien-
tific literacy encompasses students' capacity to
use scientific reasoning, conduct scientific re-
search, and engage in scientific habits of mind. By
integrating scientific literacy themes into instruc-
tional resources such as textbooks and work-
sheets, learners can deepen their understanding
of the essence of science and its relevance across
diverse scientific fields. Teachers' scientific liter-
acy skills affect students' scientific literacy devel-
opment, as well as the development of scientifi-
cally literate textbooks, learning models, work-
sheets, and assessment tools [24, 25]. Additional-
ly, research by [35 demonstrates that the scien-
tific literacy profile of aspiring teachers can affect
the selection of suitable models or learning ap-
proaches, the formulation of questions, and the
choice of assessment tools that enhance students'
scientific literacy. Therefore, improving students'
scientific literacy comprehension and proficiency
depends heavily on teachers' ability to foster
these outcomes through a variety of learning
models, technologies, and strategies.

Utilising various technologies, such as digital li-
braries (e.g., Wikipedia), YouTube, blogs, popular
science books and journals, social media plat-
forms (e.g, Facebook), popular science TV pro-
grams, online courses, news outlets, websites,
and radio, can also significantly increase scien-
tific literacy [26, 28]. These resources provide a
range of information on scientific topics, making
science more accessible and engaging to the gen-
eral public [36]. Overall, integrating technological
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tools and educational resources is vital to in-
creasing science literacy among diverse groups in
society, underscoring the need to leverage these
platforms to deepen understanding and engage-
ment with science. Developing a science curricu-
lum that is relevant to students' and society's
needs and encouraging students' active involve-
ment in science learning are essential for increas-
ing students' scientific literacy [29, 30]. In the
context of science curriculum development, it is
necessary to pay attention to student involve-
ment in learning, both through observation, ex-
perimentation, and the use of media that is ap-
propriate to the student's environment [37].

Based on the findings, a comprehensive, inte-
grated approach influenced by various factors
can enhance students' scientific literacy. Numer-
ous studies demonstrate that educators can de-
velop students' scientific literacy holistically and
effectively by combining local wisdom-based ap-
proaches, inquiry learning models, SSI-based
learning models, SLC methods, textbook and
worksheet development, thorough evaluation,
appropriate curriculum development, the use of
technology, improved teacher competence in sci-
entific literacy, and active student involvement.
Through a comprehensive, integrated approach
to the outlined factors, it is hoped that students’
scientific literacy will continue to improve, pre-
paring them to address future challenges.

CONCLUSIONS

Scientific literacy development issues that can
significantly increase students' scientific literacy
include the use of technology, curriculum devel-
opment, textbook development, student work-
sheets (LKS), socioscientific issues (SSI), an in-
quiry-based learning model, the science literacy
circles (SLC) method, and active student in-
volvement.

A local wisdom-based approach connects scien-
tific concepts with the cultural context and envi-
ronment around students, making learning more
relevant and meaningful. The inquiry-based
learning model encourages students to explore
and discover new knowledge through investiga-
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