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INTRODUCTION

After the coronavirus disease -19 pandemic, the world of education has had a very
significant impact in the world of education (Manullang & Satria, 2020). The spread of
coronavirus disease -19 has caused problems for the Indonesian people in various fields,
especially education (Oktarina et al., 2021). Education has a role for students to provide
opportunities and knowledge in their lives (Satria, 2015). Coronavirus disease-19 better known
as Covid-19 was first discovered in Wuhan, China in 2020 (Sukiman et al., 2022; Santosa et
al., 2021). The Covid-19 virus is a new disease for humans that has not been identified (Dewi
& Sadjiarto, 2021). Furthermore, this virus has infected + 4,667,554 Indonesian residents
(Suhaimi et al., 2022), so that the learning system from face-to-face (offline) to online learning
(online) (Mustajab et al., 2020; Santosa & Sepriyani., 2020). Online learning is a type of
learning based on the use of internet-assisted technology (Fauzi & Chano, 2022; Santosa et al.,
2021).

Online learning is the best solution to prevent the spread of Covid-19 in the world of

education (Santika, 2020). This online learning is carried out by teachers and students in
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carrying out the learning process in the classroom (Hamad, 2022; Mphahlele et al., 2021;
Oducado & Estoque, 2021). Online learning provides a quite meaningful experience for a
student (Santosa et al., 2021). Furthermore, online learning also trains students to learn more
independently (Syarifudin, 2020; Mohammed & Mudhsh, 2021). However, according to
Abidin et al.,( 2020) There are still many online learning that have not been able to be
implemented by teachers and students. Online learning has many obstacles faced by teachers
and students, especially the low mastery of technology, limited facilities and infrastructure,
internet networks and very low student motivation in understanding technology. (Pratama &
Mulyati, 2020; Zulyusri et al., 2022).

Learning based on mastery of technology is very important to be mastered by students
(Sudarsana et al., 2019). Technology has a big role in the world of education (Yusuf et al.,
2020; Sudarsana et al., 2019). Technology will help students and teachers more easily interact
in teaching and learning in the post-Covid-19 pandemic (Sudarsana et al., 2019) Furthermore,
students must have the ability to master technology. Therefore, it is necessary for a teacher to
improve students' technological abilities by increasing their scientific literacy. Scientific
literacy is a part of practical science regarding the phenomena of science (Zahro et al., 2019;
Zeher & Abdul, 2015). Scientific literacy skills are indispensable for students in facing the 21st
century (Baharudin et al., 2016). Based on PISA data, the level of scientific literacy of
Indonesian students is still in the low category, which is ranked 73 out of 79 member countries
(Ichsan et al., 2022). Therefore, the quality of scientific literacy is an indicator of the progress
of a country's human resources (Suharyat et al., 2022). Furthermore, the teacher must be able
to adapt the learning model applied to students. One of the effective learning models used is
the blended learning model.

After the Covid-19 pandemic, blended learning has become highly recommended
learning in schools. Blended learning is a learning model that can be done face-to-face (offline)
and online (online). (Santosa et al., 2021). The blended learning model is very effectively
applied to students (Amin, 2017). In addition, blended learning has characteristics that can be
implemented with the help of technology (Nasution et al., 2020; Katasila & Poonpon, 2022;
Setiawan et al., 2022). According to research Abroto et al., (2021) blended learning model is
able to improve critical thinking skills and mastery of concepts in students. In addition, blended
learning is in accordance with the challenges of today's education world which aims to train
students' scientific literacy (Sari, 2021). Not only that, according to (Nande & Irman, 2021)
Blended learning has benefits for students, namely students can access information about

learning without limits.
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Further research by Lestari et al., (2020) blended learning affects students' scientific
literacy. Research by Williams et al., (2021) blended learning learning model is effective in
improving scientific literacy. Menurut Li et al., (2022) blended learning is highly recommended
in increasing the level of students' science knowledge. Research by Twiningsih (2022)
explained that the use of the blended learning model affected students' scientific literacy skills
during the Covid-19 pandemic. Based on the background of the problem, this study aims to
determine the implementation of blended learning in improving the scientific literacy of
SMA/MA students in Indonesia.

RESEARCH METHODS

This research is a type of meta-analysis research. Meta-analysis research is a type of
research that takes data samples from quantitative data that can be analyzed statistically
(Santosa et al., 2021). This research data comes from an analysis of 14 articles published in
2017-2022. This research data comes from articles that have been indexed by SINTA, Google
Scholar, Scopus, DOAJ and the Copernicus Index. The search for data sources comes from
Google Scholar, ScienceDirect and Eric Journal. The data collection technique is purposive
sampling technique. The data that is used as a sample has criteria that are related to the blended
learning model and scientific literacy. Data collection in this study was carried out very strictly
and thoroughly according to the research variables. The data analysis technique in this research
is quantitative data analysis technique using SPSS version 21 and JSAP applications. The
application is used to calculate the value of Effect Size (ES), Mean, and Standard Deviation
(SD) and N-Gain. Calculations use a standard significance of 0.05 to calculate the effect size
(ES) view and N-Gain. The effect size (ES) and N-Gain categories can be seen in Table 2.

Table 1. Category Effect Size (ES)

Effect Size Kategori
0ESO0.2 Rendah
0ESO0.8 Sedang
ES>0.8 Tinggi

Table 2. Criteria for N-gain

Nilai N-Gain Kategori
N-Gain > 0.7 Tinggi
0.3<N-gain<0.7  Sedang
N-gain < 0.3 Rendah

Sumber: Hooke dalam (Zulyusri et al., 2022)
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Result

A Meta-Analysis

The results of research from 10 journals that have been published from 2017-2022

related to the blended learning learning model in improving the scientific literacy of SMA/MA

students in Indonesia can be seen in the table. 3 and Diagram 1.

Table 3. Meta-analysis of Research Samples

No Author Variabel Dependen Journal Type Index
1 Kurniati & Hidayah, 2021) scientific literacy National SINTA
2  Kadeetal., 2019 scientific literacy dan National SINTA
learning outcomes
3 Setiawan et al., 2022 scientific literacy Internasional Scopus
4 Yudhana, 2021 scientific literacy International DOAJ
5 Fitri & Zahari et al., 2019  scientific literacy (concept International Scopus
understanding)
6 (Cukurbasi, 2022) scientific literacy International Copernicus
7  (Agungetal., 2020.) scientific literacy (concept National SINTA
understanding)
8 (Alsalhi et al., 2019) scientific literacy (attitude International Scopus
)
9  Pratama & Zilhakim, 2022  scientific literacy National Google
Scholar
10 (Detaetal., 2021) scientific literacy National SINTA
11  (Safitri, 2021) scientific literacy National SINTA
12 (Nurhayati, 2022) scientific literacy National Google
Scholar
13  (Shofiyah et al., 2020) scientific literacy National SINTA
14 (Agustini, 2022) scientific literacy National Google
(learning outcomes) Scholar
DOAJ
7%
Google
Scholar
21%
Copernicus
7% SINTA
43%

Diagram.1 Meta-Analysis Based on Article Indexation

Based on diagram 1. It shows that there are 43% SINTA indexed articles, 22% Scopus indexed

articles, 7% Copernicus indexed articles and 21% Google Scholar indexed articles. So, all research
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samples on the implementation of blended learning in improving scientific literacy of SMA/MA
students in Indonesia come from quality journals. Furthermore, to determine the effect of the blended
learning learning model on the scientific literacy ability of SMA/MA students in Indonesia, see the
table. 4

Table 4. Value of Effect Size sample

Sampel Effect Size Criteria
1A 0.23 Medium
2A 0.06 Low

3A 0.61 Medium
4A 0.22 Medium
5A 0.14 Low

6A 0.07 Low

TA 0.78 Low

8A 2.09 Hight
9A 0.91 Hight
10A 0.32 Medium
11A 0.41 Medium
12A 0.56 Medium
13A 0.43 Medium
14A 0.09 Low
Mean 0.494 Medium
Effect size

Based on Table 4, the effect size value of 14 journals is 0.494 in the medium category. It means
that the implementation of the blended learning model has a significant influence on the level of
scientific literacy of SMA/MA students in Indonesia. Furthermore, blended learning is very effective at
the SMA/MA level in the post-Covid-19 pandemic. This can be seen from the results of the N-Gain test
in Table 5

Table 5. N-Gain Value of Blended Learning Model > Science Literacy

Class Value N-Gain Criteria
Pretest Postest

Ekseprimen 75 84 0.391 Medium

Kontrol 50 70

Based on Table. 5 shows the posttest average value of the experimental class that uses blended
learning learning is greater than the control class, namely the pretest value of 75 and the posttest value
of 84 and the pretest control class of 50 and the posttest value of 70 with an N-Gain value of 0.391
medium category. Therefore, it can be concluded that blended learning is very effective to be applied
to SMA/MA students in Indonesia in increasing scientific literacy in the learning process.

Discussion

The blended learning model is a learning that can be carried out face-to-face in class and online
through a learning platform. Learning Blended learning model makes students learn to be more
independent in accessing information in learning. The application of blended learning learning affects

the literacy level of students. This can be seen from the results of the study where the effect size (ES)
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value is 0.494 with a medium category. This is in line with research by (Kade et al., 2019) blended
learning is able to influence scientific literacy and student learning outcomes. In addition, blended
learning also affects students' critical thinking skills in learning (Al-ghoweri & Al-zboun, 2021). Next
according to Faridah et al.,(2022) blended learning is very effective in increasing student learning
activities.

In the learning process, students and teachers determine the learning objectives that are carried
out (Satria & Sari, 2018). For that we need teachers who have high professionalism in carrying out the
learning process. The learning that is needed at this time is learning that leads to scientific literacy skills
(Razak et al., 2021). Scientific literacy is the ability of students to solve problems related to science
issues in life. So, teachers are required to be able to develop learning models that encourage students to
improve scientific literacy (Turiman et al., 2012). Scientific literacy is indispensable for students to face
the development of the 21st century (Kaur & Kaur, 2014). The challenge of the 21st century is big
enough for teachers to encourage the quality of student literacy. According to (Setiawan., 2019)
learning the concept of scientific literacy is very helpful for students in solving scientific problems.

The effectiveness of blended learning is one of the solutions to encourage the scientific literacy
skills of SMA/MA students in Indonesia. The effectiveness of this learning model can be seen from the
results of the N-gain calculation of 0.391 in the medium category. This is in line with research (Setiawan
& Pamulang, 2020) learning with blended learning is effective in supporting the quality of students'
scientific literacy in the post-covid-19 pandemic. In addition, research by Maarif, (2022) This blended
learning learning model is highly recommended to be applied to students in improving the scientific
literacy of SMA/MA students in Indonesia. Scientific literacy is the main asset for students in accessing
big data. Various kinds of information related to the learning process can be opened with technology.
This scientific literacy ability is the main challenge for students and teachers to improve the quality of

education in Indonesia.

CONCLUSION

From the results of this study, it was concluded that the application of blended learning was
able to increase the scientific literacy of SMA/MA students in Indonesia with an Effect size (ES) of
0.47, a mean of 82.13 and a standard deviation of 0.41. So, teachers in the 4.0 revolution era must be
able to apply blended learning models to students so that students are able to face current global

competitors.
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