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Abstract—The optimal learning process is able to facilitate 

learning activities that are in harmony with the workings of the 

brain. In order for the learning process to take place optimally it 

is necessary to prepare adequate learning materials; one example 

is what is known as Brain-Based Learning teaching materials. 

This study is intended to analyze the effect of Brain-Based 

Learning teaching materials on critical thinking skills and 

students' scientific literacy abilities. The analysis was carried out 

using the Systematic Literature Review (SLR) method, which 

examined the results of research on the effect of brain-based 

learning in learning science (biology, physics, and chemistry). 

Data on critical thinking and scientific literacy were obtained 

from various journals from the Google Scholar page. The 

analysis shows that brain-based learning has a positive influence 

on critical thinking skills and the ability of scientific literacy in 

the medium category. This article describes the results of a 

detailed analysis of the relationship between brain-based learning 

teaching materials and critical thinking skills and students' 

scientific literacy. 

Keywords—brain-based learning, teaching materials, critical 

thinking, scientific literacy 

I. INTRODUCTION 

Learning is a process of interaction between educators, 
students, and learning materials / resources in a learning 
activity that can occur outside or in the classroom. In 
connection with the learning process, the organ that plays a 
very important role is the brain, which has a unique mechanism 
of action. For this reason, it is necessary to change learning in 
harmony with the workings of our brain; one of them is by 
applying brain-based learning teaching materials. 

Science learning (chemistry, physics, and biology) is very 
closely related to environmental / natural phenomena. In this 
context environmental phenomena can improve the brain's 
ability to criticize and increase interest in learning science [1]. 
As it is understood that learning science aims to develop skills 
such as: (1) creativity and innovation; (2) communication; (3) 
collaboration; and (4) critical thinking and problem solving. In 

science learning students are introduced to facts, concepts, 
theories, principles, postulates and laws, which are carried out 
in the form of experiments both inside the laboratory and 
outside the laboratory [2]. 

The problems of science learning based on the results of 
literature studies include: (1) learning is not implementing a 
strategy that trains 21st century skills; (2) learning lacks steps 
that involve the active role of students in practicing critical 
thinking skills and scientific literacy; (3) The assessment 
instruments developed are weak in testing the abilities / skills 
of students as above; and (4) as an impact, critical thinking 
skills and scientific literacy of students are generally still low. 

An interesting question is whether there is a close 
relationship between critical thinking skills and students' 
scientific literacy abilities. It has been concluded that the ability 
to think critically with the ability of scientific literacy has a 
positive and significant relationship [3]. It was explained that if 
students are skilled in criticizing phenomena in life related to 
science learning, the ability of scientific literacy is also high. 

One effort to improve students' critical thinking skills and 
scientific literacy is to apply brain-based learning, which is a 
learning approach that is in harmony with the workings of the 
brain [4]. The intended harmonization is needed so that 
learning is meaningful and fosters long-term memory. 
Meaningful learning is recognized in the form of a joyful 
learning process, namely by encouraging active students in 
learning activities. Science learning emphasizes the way 
students master concepts and not merely memorize facts [5]. 

Another report explains that brain-based learning is more 
effective in improving students' thinking and memory skills 
compared to lecture learning [6]. Likewise, it turns out that 
brain-based learning has proven to be effective in improving 
science process skills and getting to know the environment [7]. 
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II. METHODS 

This study is a meta-analysis of the results of research on 
brain-based learning models in improving critical thinking 
skills and scientific literacy. The analysis in question is carried 
out by the Systematic Literature Review (SLR) method, which 
was adopted from Triandini [8]. Selected journal articles were 
obtained from the google scholar page on the topic of Brain-
Based Learning to enhance critical thinking skills and scientific 
literacy abilities. Journal review techniques are simplified into 
three stages, namely planning, conducting, and reporting [9]. 

The SLR phase is shown in Figure 1. In the first step is the 
identification of requirements for systematic review (Step 1), 
namely reviewing the literature on brain-based learning. Then 
the protocol is designed to direct the implementation of the 
review and reduce the possibility of researcher bias (Step 2), 
which is done by defining research questions, search strategies, 
the process of selecting studies with inclusion and exclusion 
criteria, quality assessment, and finally data extraction and 
synthesis processes. The review protocol was developed, 
evaluated and improved iteratively during the implementation 
and reporting stages. 

 

Fig. 1. Systematic Literature Review Steps (adapted from Ref. 8). 

The selected review materials are 10 national journal 
articles and 8 international journal articles indexed by Scopus. 
The results of the review by the SLR method are outlined in the 
form of a report, which is then calculated the value of N-gain to 
determine the increase in critical thinking skills and students' 
scientific literacy. 

The N-gain score obtained from the review results is 
interpreted with the N-Gain category adopted from Sundayana 
[10] as table 1 below: 

 

 

 

TABLE I.  N-GAIN SCORE 

No Score Category 

1. 

2. 

3. 

0,00 < g < 0,30 

0,30 ≤ g < 0,70 

0,70 ≤ g ≤ 1,00 

Low 

Medium 

High 

III. RESULTS AND DISCUSSION 

A. Critical Thinking Skills 

Analysis of learning using brain-based learning in 
improving critical thinking skills can be seen in Table 2. 

 

TABLE II.  ANALYSIS OF BRAIN-BASED LEARNING MODEL ON CRITICAL THINKING SKILLS USING N-GAIN METHOD 

Name of Journal Year Published N-gain Score Category 

Indonesian Journal of Science and Mathematics Education [11] 2019 0,64 Medium 

Journal of Teaching and Learning Physics [12] 2016 0,62 Medium 

Jurnal Penelitian Pendidikan IPA [13] 2018 0,58 Medium 

Jurnal Penelitian Pendidikan Sains [14] 2019 0,74 High 

 
As shown in Table 2, the application of brain-based 

learning can improve critical thinking skills, with the majority 
of N-gains indicating a moderate category. It can be concluded 
that the application of brain-based learning is able to boost 
students' skills. Another report also states that learning science 

with a brain-based learning model or approach makes a 
significant contribution in improving students' critical thinking 
skills [15]. 
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In addition to the N-gain analysis method the effect of 
brain-based learning on critical thinking skills is also reported 

using the anacova analysis method as can be seen in Table 3 
below. 

TABLE III.  ANALYSIS OF BRAIN-BASED LEARNING MODEL ON CRITICAL THINKING SKILLS USING ANCOVA 

Name of Journal Year Published F-Value Category 

International Journal of Instruction [16] 2017 0,78 High 

American Journal of Educational Research [17] 2014 0,16 Medium 

Journal of Turkish Science Education [18] 2014 0,15 Medium 

Journal of Education, Society and Behavioural Science [19] 2018 0,92 High 

 

From the results of the meta-analysis it can be concluded 
that learning that applies brain-based learning has a positive 
influence on critical thinking skills. The influence exerted was 
very significant, with an F value greater than 0.50. 

B. The Scientific Literacy Skills 

The results of brain based learning analysis to improve 
scientific literacy skills can be seen in Table 4. 

TABLE IV.  ANALYSIS BRAIN-BASED LEARNING MODEL IN IMPROVING 

SCIENTIFIC LITERACY SKILLS USING N-GAIN METHOD 

Name of Journal Year 

Published 

N-gain 

Score 

Category 

Pancaran Pendidikan [20] 2018 0,78 High 

Journal of Science  Learning 
[21] 

2019 0,43 Low 

Journal of Biology Education 

[22] 
2017 0,604 Medium 

Journal of Physics: Conference 
Series [23] 

2018 0,81 High 

 

As shown in Table 4, brain-based learning has a significant 
positive effect on students' scientific literacy skills, which is 
characterized by an N-gain score greater than 0.50 or in the 
moderate category. The results of other studies also concluded 
that the scientific literacy of students can be improved by using 
an approach that is able to hone the ability of brain 
performance, namely the brain-based learning approach [24]. 
In a somewhat different form the effectiveness of brain-based 
learning to improve scientific literacy is presented in Table 5 
below. 

TABLE V.  EFFECTIVENESS OF BRAIN-BASED LEARNING TO INCREASE 

SCIENCE LITERACY 

Name of Journal Year Published Conclusion 

Electronic Journal of Science 

Education [25] 
2017 Effective 

Procedia-Social and Behavioral 

Science [26] 
2015 Very effective 

International Journal of 

Evaluation and Research in 

Education [27] 

2018 Effective 

Journal of Physics: Conference 
Series [28] 

2020 Very effective 

 
Various studies shown in Table 5 conclude that learning 

with a brain-based learning approach is effective in improving 

the scientific literacy skills of students, especially in learning 
science. Similar studies also suggest that students' scientific 
literacy skills can be boosted more effectively by using brain-
based learning [29]. 

C. Correlation Between Critical Thinking Skills and Science 

Literacy 

The results of analysis the correlation between critical 
thinking skills and science literacy in science learning are 
shown in Table 4. 

TABLE VI.  CORRELATION BETWEEN CRITICAL THINKING SKILLS AND 

SCIENCE LITERACY 

Title Name of 

Journal 

Year 

Published 

Rcaltd 

Relationship between 
Science Literacy and 

students' critical thinking 

skills on chemical bonding 
topic 

Journal 
Education and 

Chemistry [30] 2019 0,910 

The relationship between 

critical thinking skills and 

scientific literacy in 

integrated science learning 

with PBM and STM models 

Jurnal Penelitian 

dan 

Pembelajaran 

IPA [31] 

2016 0,463 

Analysis of student crithical 
thinking ability in solving 

scientific literacy based on 

metacognition ability 

Edusains [32] 

2018 0,642 

 

The relationship between critical thinking skills with 
students' scientific literacy skills shows a positive relationship 
with a calculated value greater than 0.672. This large value can 
be interpreted that the higher the level of students' skills in 
analyzing a phenomenon on learning, the better the ability of 
students in the ability of scientific literacy. In another analysis 
it was concluded that the students' critical thinking skills had a 
positive influence on the literacy of students [33]. 

IV. CONCLUSIONS 

From various analyzes of the results of the study above it 
seems clear that the brain-based learning approach is very 
suitable to be applied in science learning. This is because 
critical thinking skills and scientific literacy of students need to 
be developed through learning, namely the development of life 
skills that are useful for their future. 
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