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Abstract

Science literacy is one of the abilities that students must have to compete in the
international world. Various efforts are made to improve science literacy. The
purpose of this research is to review, summarize, and analyze the results of
primary research on various learning models to improve science literacy
through a comprehensive Systematic Literature Review. This research was
conducted at the elementary, junior high, and high school levels using the
PRISMA (Preferred Reporting Items for Systematic Review and Meta Analysis)
method. Data was collected from the Google Scholar database published from
2015 to May 2026 with the keywords "Effectiveness", "Learning model",
"Science", "improving science literacy". The first search results using Publish on
Perish obtained as many as 200 articles. Several inclusion and exclusion criteria
were applied so that 18 articles were analyzed and synthesized according to the
research focus. This study found that the guided inquiry model was proven to
be effective in improving science literacy with an average N-Gain value of 0.89
with a high category, the most frequently used learning model in this study was
Problem Based Learning (44%), the combination of STEM approaches and PhET
platforms with a learning model was widely carried out with a frequency of 2
studies (29%), and research was widely applied at the junior high school level
(61%).
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INTRODUCTION

21st century learning, also known as digital era learning, is a significant advancement of

science and technology. This era not only encourages students to be able to memorize science

materials and formulas, but the most fundamental characteristic of students in this era is that
students have science literacy (Harahap et al, 2022). The OECD (2025) defines science literacy

as the ability of students to understand science knowledge, explain phenomena scientifically,

interpret scientific data and evidence, and make decisions and actions based on facts. The PISA

2025 framework is different from PISA 2022, this framework focuses on expanding science

literacy into broader science education outcomes, adding scientific information evaluation for
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decision-making, integrating data interpretation with scientific investigation, and
emphasizing environmental sustainability (OECD, 2025).

However, based on PISA score data in 2022, Indonesia is ranked 69th out of 80
participating countries with a score of 383 for science literacy, which is lower when compared
to the average score of 485 OECD countries (OECD, 2023). The results of other research at SMP
N 54 Surabaya in grade VII with 31 students also showed that the science literacy ability of
students in grade VII was still relatively low. This is evidenced by the students' achievement
in the indicators of explaining scientific phenomena by 34.4%, evaluating and designing
scientific investigations by 36.6%, and interpreting scientific data and evidence by 33.3%
(Tillah, N. F., & Subekti, H., 2025). The phenomenon of low science literacy is caused by
learning that is not contextual, monotonous, and not close to students' lives (Suparya, I. K., I
Wayan Suastra, & Putu Arnyana, I. B., 2022). All ways and efforts to improve science literacy.
One of them is by integrating learning models into science learning.

Science is a science obtained through observation and experimentation. Science learning
is introduced by the existence of science. Carin &Sund (1970) defines the essence of science
consisting of four elements, namely first, science as a product, namely science consisting of
facts, concepts, laws, or theories that are seen as the result of self-development to know the
environment, second, science as a process, namely skills used to research events in nature in a
structured manner to develop science to the next stage. Third, science as a scientific attitude is
an attitude that a scientist must have, such as objective, honest, thorough, determined,
responsible, and open to new things, and science as a scientific application, namely the
application of science in technology that is integrated with values in people's lives.

Science material is one of the materials that is classified as abstract. Science material in
learning it requires the right learning model. The learning model is the design of learning
activities with the aim that teaching and learning activities are carried out and accepted easily
by students (Ahyar, D.B., 2021). The characteristic of the learning model is that it has a syntax
or steps of a teacher in carrying out learning in the classroom.

Research on the use of learning models for science learning is dominated by
development research (R&D). The research focus on Systematic Literature Review is still
relatively limited, so it is interesting to continue to develop. Several previous studies have
shown that learning models have an important role in improving science literacy. Research
conducted by Fajri et al (2026) entitled Systematic Literature Review: Discovery learning and
science literacy of elementary school students found that the discovery learning model
contributes to being stronger when combined with digital media, such as Google Sites,
Assemblr Edu, interactive videos, and animated videos. Meanwhile, research conducted by
Zakiyah and Wahyuni (2025) entitled “The Effectiveness of the Project-Based Learning Model
in Improving Science Literacy of Junior High School Science Students” shows that the Project
Based Learning (PBL) model has a significant impact on improving the literacy of junior high
school students. The Systematic Literature Review study shows that the model studied is still

separate and has not been widely studied in one broader study. Based on this, the researcher
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wants to comprehensively research various science learning models in improving students'
science literacy. Therefore, this Systematic literature review research aims to review and
summarize the results of primary research on various learning models to improve science
literacy. The research questions asked in this study are (1). How effective is the integration of
various learning models in science learning for the period 2015-2016 (2). What are the learning
models that are most often integrated in science learning? (3) What is the form of integration
of learning models in science learning? (4) At the education level, what is the most widely

applied integration of science learning models?

METHODS

The method used in this study is Systematic Literature Review. This method aims to
identify, analyze, evaluate, and interpret all relevant research so as to answer the questions
that have been set (Barricelli et al., 2019). This study follows the PRISMA (Preferred Reporting
Items for Systematic Review and Meta Analysis) guide. This method was chosen because it is
able to provide systematic guidance in the process of searching, filtering, and selecting relevant
articles. The research method uses the PRISMA approach. This method is divided into several
steps, namely identification, screening, eligibility, included.

To support this research, the researcher collected journal articles from Google Scholar
from 2015-2026. The researcher used keywords in the search, namely "Effectiveness",
"Learning model", "science", "improving science literacy". The search process is based on
predetermined inclusion and exclusion criteria. The following is a table of inclusion and
exclusion criteria.

Table 1. Article Inclusion and Exclusion Criteria

Criteria Inclusions Exclusion

Year of Articles published from Articles published before 2015

Publication 2015-2026

Publication Type  The articles used are in the Articles in the form of conference
form of journal articles papers, proceedings, theses or theses

Keywords Keywords relevant to the Keywords are not relevant to the
research topic research topic

Journal indexing  Journal articles indexed by Journal articles that are not indexed
Google Scholar Google Scholar

Research subjects  Elementary, junior high, Inadditiontoelementary,juniorhigh,
and high school students and high school

Language Articles in English or Articles in languages other than
Indonesian English and Indonesian
Accessibility Full-text articles Not available in full text
RESULTS AND DISCUSSION

The steps for selecting articles followed the four stages of the PRISMA diagram which
included identification, screening, eligibility, and included. In the identification stage, the

initial search using Publish on Perish obtained 200 articles.

2026\



EDUJAVARE: International Journal of Educational Research

At the identification stage, 200 articles obtained were excluded based on articles in the
form of conference papers, proceedings, theses or theses totaling 60 articles, articles that were
not available in fulltext or not open access were obtained 27 articles, then at the screening stage
as many as 81 articles were excluded based on the study of titles and abstracts. Furthermore,
it entered the eligibility stage to assess the feasibility of complete articles. As many articles
were eliminated because they did not explicitly measure science literacy 14 and did not have
adequate result data to be synthesized. Thus, 18 final articles were obtained that were analyzed
in depth in this study.

Effectiveness of integrating various learning models in science learning for the period 2015-
2026

The Problem Based Learning model assisted by mind mapping has been proven to be
effective in improving science literacy. Research conducted by Dewanti, et al (2022) shows that
Problem Based Learning assisted by mind mapping has increased science literacy skills with
an N-Gain of 0.55 in experimental classes. Research by Sidik, et al (2025) shows that the
development of LKPD based on Problem Based Learning has proven to be effective in
improving science literacy. In the content knowledge indicator, N-Gain is obtained at 0.83,
epistemic knowledge is 0.74, and procedural knowledge is N-Gain at 0.57. The indicator
explains the phenomenon scientifically obtained an N-Gain of 0.48, interprets data and facts
scientifically with an N-Gain of 0.58.

Critical thinking skills are one of the skills of the 21st century. This is in line with the
research of Kusumaningsih, et al (2025) who developed an SSI-based PBL e-module resulting
in a pretest score of 64.9 and a posttest of 89.6 with an N-Gain of 0.70. Dari & Nasih (2020)
defines an e-module as an ICT-based module that has advantages compared to print modules
because it is interactive which contains images, audio, video, and animations and is equipped
with formative tests or quizzes as easy-to-use feedback. Thus, based on the acquisition of SSI-
based PBL e-modules, it is effective in increasing science literacy.

Research conducted by Susanti, et al (2019) shows that the development of LKPD is not
only to improve science literacy but also to improve students' character. In line with the
research of Mardhiya, et al (2025) which integrates PBL with GI, the PBL and GI models both
offer a more active and student-centered learning process. Through discussion, investigation,
and problem-solving activities, students are encouraged to understand concepts more deeply,
develop critical thinking skills, and get used to connecting learning materials with real-life
problems. Therefore, these two models are considered to be able to support the development
of students' science literacy more effectively (Sari & Kristin, 2020). Research by Pratama (2022),
the PBL model combined with blended learning is a digital learning innovation. The
characteristic of blended learning is that students learn more by using social networks who
have a lot of time and overcome boredom (Manggabarani, Sugiarti, & Masri, 2016). The results
of this study have a significant influence of the blended learning-based PBL model on students'

science literacy, but the achievement of an N-Gain of 0.30 shows that it is less effective. This

\ 2027



The Effectiveness of Integrating Various Learning Models in Science Education to Enhance Scientific Literacy (2015-2026): A Systematic Literature Review

Teti Nurmasari, Laifa Rahmawati

research resulted in a higher N-gain value in the experimental class (0.6487) than in the control
(0.5064).

Other research that contributes to improving science literacy is by Andayani, et al (2025)
which produces a score on the indicator explaining the phenomenon scientifically at 74.6%
(good category), evaluating and designing scientific investigations: 75.4% (good category),
interpreting data and evidence scientifically: 94.4% (very good category). The inquiry model
also contributes to improving science literacy. Students are actively involved in the learning
process through teacher guidance. With teacher guidance, students are also trained to think
critically, logically, and be able to solve problems (Fajri, 2021). Research by Dewi, et al (2022)
shows that the development of guided inquiry-based LKPD integrating local potential in the
form of seagrass ecology is able to significantly increase students' science literacy with an N-
Gain value of 0.89 in the high category. These results reinforce that the use of local
environment-based learning resources can make learning more contextual and closely related
to students' lives. Research by Rohmi (2021) shows that the development of LKPD based on
the Inquiry model is effective in improving science literacy. According to Trianto (2007),
Student Worksheets (LKPD) are a set of activity sheets designed to guide students in the form
of systematic instructions and steps aimed at completing certain learning objectives. Based on
the acquisition of an average pretest score of 35.78, it increased to 59.22 in the posttest. This
can be seen to have increased by 23.29% with an N-gain of 0.36, which is included in the
medium category. Another research by Arbadilah, et al (2025) powtoon acts as a visual support
medium that helps students understand abstract concepts more easily and interestingly. The
guided inquiry model assisted by powtoon media was effective in increasing science literacy,
namely knowledge in the experimental class of 0.52 and the control class of -1.94, the aspect of
science competence in the experimental class of 0.65 in the medium category and the control
class: 0.38 in the medium category, the Context aspect in the experimental class: 0.73 in the
control class of 0.46 (medium), the aspect of identity in the experimental class was 0.87 with
the high category and the control class was 0.71 with the high category. Research by Zakiya,
et al (2020), the guided inquiry model was effective in increasing science literacy with an N-
Gain of 0.53 in the experimental class.

Digital developments are growing significantly and rapidly. This development provides
the option to choose the right platform, one of which is Physics Education and Technology
(PhET). PhET acts as an interactive platform that can help students understand abstract
concepts in physics through more concrete visualizations and simulations (Rizaldi et al, 2020).
In line with Solehayati's research, et al (2025) showed that PhET-assisted inquiry learning is
significantly effective, but its effectiveness still needs to be improved. The contribution of the
research by Rahma (2022) showed that there was an increase in experimental classes that
received learning treatment with the Group Investigation (GI) model assisted by Virtual PhET
simulation with an N-Gain of 57.36 was included in the category of moderately effective while

the control class of 41.39 was included in the less effective category.
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The incorporation of cultural elements known as indigenous knowledge is incorporated
into science learning known as ethnoscience. Ethnoscience as a way of visualization between
the world of student life and school science as a mixture of cultural elements (Aikenhead
&Jegede, 1999). The Science, Technology, Engineering, Mathematics (STEM) approach
combines meaningful learning that includes science, technology, machinery, and mathematics
(Rahmadhani et al, 2023). Research by wulandari (2023) shows that the Ethno-STEM integrated
inquiry learning model is effective in improving students' literacy, obtaining a pretest score of
29.17 before treatment and a posttest score of 81.67 after receiving treatment and an average
N-Gain of 0.76 in the medium category. Investigation Based Science Collaborative (IBSC) is a
collaborative learning model that trains communication and collaboration skills between
students in sharing tasks and conducting investigations (Suharti et al., 2020). The contribution
of Nafi'ah, et al (2026) shows that the Investigation Based Scientific Collaborative (IBSC)
learning model model is effective in improving science literacy, 68% of students are in the high
category and 32% of students are in the medium category.

The most commonly integrated learning models in science learning

The selection of the right learning model will affect the improvement of students' science
literacy. The following are the results of the analysis of 18 articles based on the learning model
used

Table 3 Selection of Learning Models Used in Research

No. Learning Model Quantity
1. Problem Based Learning 8
2. Inquiry 6
3. Group Investigation (GI) 2
4. Project Based Learning 1
5. Investigation Based Science Collaborative 1

(IBSC)
Here's how it is presented in the form of a pie chart

Selection of a Learning Model

M Problem Based Learning
M Inkuiri

Group Investigation (Gl)

Figure 1. Diagram Selection of Learning Models in Research
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Based on the data obtained, the most frequently used learning model is Problem Based
Learning with a total of 8 studies. This shows that the model is quite widely chosen because it
is considered to be able to help students develop critical thinking skills through problem
solving. Furthermore, the Inquiry model was used in 6 studies, which shows that the
discovery-based approach is also quite in demand in the learning process. Meanwhile, the
Group Investigation (GI) model was only found in 2 studies. The Project Based Learning and
Investigation Based Science Collaborative (IBSC) were each used in 1 study. This smaller
number indicates that the two models are still not widely applied compared to other learning
models. In general, the data show that Problem Based Learning and Inquiry are the more

dominant learning models used.

Forms of integration of learning models in science learning

Each learning model has its own advantages and disadvantages. Therefore, its use will
be more effective when combined with other learning models, media, or approaches that
complement each other. This integration can help create a learning process that is more varied,
interactive, and in accordance with the needs of students. In addition, the selection of the right
learning model also needs to consider the characteristics of the material, learning objectives,
and the conditions of students so that the learning results obtained can be more optimal. The
following is a table of the forms of integrating the model used with teaching media.

Table 4. Forms of Learning Model Integration

No. Media, Models, Approaches Quantity
1. GI 1
2. SETS 1
3. Powtoon 1
4. STEM 2
5. PhET 2

HGI

W SETS

= Powtoon
STEM

B PhET

Figure 2. Diagram Forms of Integration into Learning Models
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Based on the table and diagram above, the integration of GI (Group Investigation)
appears 1 time, which means that the group investigation-based learning model is used or one
study is found (Mardhiya et al, 2025), SETS (Science, Environment, Technology, and Society)
appears 1 time showing the integration of learning that connects science, environment,
technology, and society in one research/study (Yeni Suryaningsih, 2025), Powtoon appears 1
time, indicating that animation-based learning media/video presentations are used once
(Arbadilah et al (2025), STEM (Science, Technology, Engineering, and Mathematics) appears 2
times, so it can be interpreted that the STEM approach is more often used than several other
models/media in the data (Almiasih et al, 2022) and (Wulandari et al, 2023). PhET (Physics
Education Technology) appeared 2 times, showing that interactive simulations of PhET are
also quite often integrated in learning (Solehayati et al, 2025) and Rahma (2022).

Learning model integration

Efforts to improve science literacy by integrating learning models at certain levels in
some of the studies studied are presented in the table below.

Table 5. Distribution of Education Levels in Research

No. Education Level Quantity
1. SD 2
2. SMP 11
3. SMA 5

Based on the results of the analysis of 18 relevant articles, based on the table of education
levels, it can be seen that research on integrating learning models and media is more carried
out at the junior high school level with a total of 11 studies, compared to high school with 5
studies and elementary school with only 2 studies. This shows that there is an imbalance in
research focus, where the elementary school level still receives less attention. In fact, the
application of learning models and media from an early age at the elementary level is very
important to build a foundation for students' understanding of concepts. Thus, there is a
research gap in the form of a lack of research at the elementary level that needs to be further
explored in future research.

The following is presented in the form of a pie chart

SMA
28%

mSD

SMP
SMA

Figure 3. Diagram Distribution of Education Levels in Research
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CONCLUSION

One of the various efforts to improve science literacy is the use of various learning
models such as inquiry, problem-based learning, and project-based learning that are
integrated into science learning. Research by Dewi, et al (2022) shows that the development of
guided inquiry-based LKPD integrating local potential in the form of seagrass ecology can
significantly increase students' science literacy with an N-Gain value of 0.89 in the high
category. These results reinforce that the use of learning resources based on the local
environment can make learning more contextual and close to students' lives. Based on the data
obtained, the most widely used learning model in various studies to improve science literacy
at both the elementary, junior high, and high school levels is Problem Based Learning with a
total of 8 studies, thus showing that this approach is still the main choice in efforts to improve
science literacy, but on the other hand, the results of the analysis of this article also identify a
fairly significant research gap, namely the lack of use of the discovery learning model in
existing studies, and the limited studies conducted at the elementary school (SD) level, even
though this level is an important phase in the formation of the basic science literacy skills of
students who should receive more attention in the development of learning models that are in
accordance with the characteristics of the cognitive development of elementary school

students.
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