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A B S T R A K 

Guru merupakan sebuah profesi, sehingga dituntut untuk profesional. 
Maknanya adalah bahwa guru harus memiliki kualitas khusus yang 
sudah ditentukan. Meskipun demikian, tidak dapat dipungkiri bahwa 
masih banyak guru, tidak memenuhi kualifikasi tersebut. Oleh karena 
itu, guru perlu meningkatkan kualitas atau kompetensinya dengan 
mengikuti pelatihan neuroscience. Pembelajaran terjadi di otak 
sehingga baik, apabila guru memahami pusat pembelajaran tersebut. 
Tujuan penelitian ini adalah untuk mengetahui apakah pelatihan 
pendidikan neuroscience dapat meningkatkan kompetensi guru, 
khususnya kompetensi pedagogik. Jenis penelitian ini adalah SLR. 
Data dalam penelitian ini adalah jurnal-jurnal baik internasional 
maupun nasional. Hasil penelitian ini mengatakan bahwa: pelatihan 
neuroscience dapat membantu guru memahami karakteristik peserta 
didik dalam berbagai aspek. Dengan memahami neuroscience guru 
menjadi menguasai teori belajar dan prinsip-prinsip pembelajaran yang 
mendidik. Dengan memahami neuroscience, guru menjadi mampu 
memfasilitasi pengembangan potensi peserta didik. Berdasarkan dari 
hasil tersebut maka dapat disimpulkan bahwa pelatihan pendidikan 
neuroscience dapat meningkatkan kompetensi pedagogik guru. 
 

A B S T R A C T 

Teaching is a profession, so it is required to be professional. The meaning is that the teacher must 
have a special quality that has been determined. Even so, it cannot be denied that there are still many 
teachers who do not meet these qualifications. Therefore, teachers need to improve their quality or 
competence by participating in neuroscience training. The purpose of this study was to analyze 
neuroscience education training can improve teacher competence, especially pedagogical 
competence. This type of research is SLR. The data in this study are from both international and 
national journals. The results of this study say that: neuroscience training can help teachers 
understand the characteristics of students in various aspects. By understanding neuroscience, 
teachers become masters of learning theory and educational principles of learning. By understanding 
neuroscience, teachers become able to facilitate the development of student's potential. Based on 
these results, it can be concluded that neuroscience education training can improve teacher 
pedagogical competence. 
 

 
1. INTRODUCTION 

The teaching profession is a challenging job. Every teacher must meet national academic 
qualification and competency standards. Competence is a set of knowledge, skills, and behaviors that must 
be possessed, internalized, and mastered by teachers in carrying out professional tasks (Arifa & Prayitno, 
2019; Hermawan et al., 2020). One of the competencies that teachers must have is pedagogical 
competence. Tacher pedagogic competence, including; mastering the characteristics of students from the 
physical, moral, and social, cultural, emotional, and intellectual aspects (Norahmi, 2017; Yetti & Jakarta, 
2021). Mastering learning theory and educational learning principles. Facilitating the development of the 
potential of students to actualize their various potentials. Then describes the 21st-century teacher 
pedagogic competencies as follows: Competence to identify student learning characteristics, as well as 
competence to manage classroom management with different characteristics (Sobarningsih, 2022; 
Somantri, 2021). Professional teachers are teachers who always master the material or subject matter 
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that will be taught in teaching and learning interactions and always develop their abilities on an ongoing 
basis, both in terms of their knowledge and experience (Hamid, 2020; Illahi, 2020; Sutiono, 2021). An 
educator must always develop himself and not only be satisfied with the skills and knowledge he currently 
has. This means that developing the potential of a teacher is lifelong learning. Competence is the ability to 
carry out a set of tasks that require the integration of knowledge, skills, and attitudes (Febrianna, 2019; 
Hermawan et al., 2020). The experts, in their opinion, reinforce that teachers must have reliable 
competence to be able to maintain their professionalism. But in reality, there are still many teachers who 
have low-quality competence (Hoesny & Darmayanti, 2021; Mulyati, 2022). 

To improve these competencies, teachers can learn self-taught or attend training (Syafiq et al., 
2022; Utiarahman, 2020). According to previous study training is a structured activity in a short period of 
time with the aim of increasing certain competencies (Djajadi, 2020; Gustiana et al., 2022; Haki, 2021; 
Iswan, 2021; Mon & Mulyadi, 2021). Teacher competence needs to be developed, bearing in mind that this 
affects teacher performance. The more competent a teacher is, the higher the quality of his performance 
results. This is in line with research conducted state that professional competence has a significant effect 
on teacher performance (Rosyada et al., 2021; Supriyanto, 2019). Based on these experts, then, the better 
the teacher's performance, the better the world of education will be because the main goal of increasing 
teacher competence is to improve the world of education. The teacher is the facilitator and driving force in 
learning activities, so it is a commonplace that the teacher is always the object of training and 
development (Cahyani et al., 2019; Sutisna, 2020; Tedjawati, 2011). Training - Interesting teacher 
training, many are offered, one of which is neuroscience education training. Neuroscience is an innovative 
education system that studies the nervous system of the human brain (Happe  & Frith, 2014; Hengki, 2018; 
Nurasiah, 2016). This neuroscience training is starting to be in demand by education practitioners. The 
concept of this training is in demand because it is felt that it will be able to provide a powerful method for 
better learning activities, considering that learning is related to the brain (Ahmad, 2019; Privitera, 2021; 
Teti Sumiati & Septi Gumiandari, 2022). Other research said that neuroscience is an interdisciplinary 
research that seeks to translate neuroscience research findings into educational practices and policies, to 
understand the effects of education on the brain (Thomas et al., 2019). It is important for teachers to 
understand brain performance. Therefore, neuroscience education training is certainly the most 
appropriate choice for teachers to join, especially in the context of developing their pedagogical 
competence. 

Several previous studies stated that neuroscience training enables teachers to determine 
learning methodologies that are appropriate to the biological development of their students so that 
learning becomes more fun and effective (Batubara & Supena, 2018; de Carvalho & Villas Boas, 2018; 
Petersen et al., 2020). Furthermore, it is said that neuroscience training will be very useful in the future; 
namely, it will have a very positive impact on the world of education (Coch, 2018; Melnyk et al., 2022; 
Thomas et al., 2019). As well as research conducted that said by participating in neuroscience training, 
teachers were able to find learning methods that were appropriate to the physical conditions of students 
with certain disabilities (Chen, 2020; Whiting et al., 2021). Based on the results of previous research, it 
can be said that neuroscience is very useful for teachers in determining effective learning models.  
Therefore, through this research, the researcher wants to know more about how effective neuroscience 
education training is in increasing teacher pedagogic competence. So the purpose of this research is 
analyze neuroscience education training help teachers understand the characteristics of students from 
various aspects. Moreover to obtain understanding neuroscience help teachers master learning theory 
and educational learning principles. And provide information neuroscience capable of helping teachers to 
be able to facilitate the potential development of students. 
 

2. METHOD 

This study uses the Systematic Literature Review (SLR) method. SLR is a research summary of the 
literature focused on a question, which is done by identifying, selecting, assessing, and synthesizing all 
relevant, high-quality research evidence (Triandini et al., 2019). While the research design or the steps in 
the systematic literature review research consist of planning, conducting, and reporting (Wahono, 2015).  
The object of this research is neuroscience training to improve teacher pedagogic competence. In this SLR, 

the data obtained is filtered based on questions of quality screening criteria. Thus, the inclusion and 

exclusion criteria used in screening this SLR are shown in Table 1. 

In an effort to find journals/data related to neuroscience training to increase teacher competence, 
researchers visited the Google Scholar digital library, Mendeley.com, Sciendirect.com, Emerald Journal, 
Genesis Library, Francis & Taylor, Wiley, Springer, Oxford Academic, and ProQuest. The technique used in 
sampling is purposive sampling. Purposive sampling is a sampling technique with certain considerations. 
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The samples in this study were journals or proceedings related to neuroscience education training. The 
number of samples used in this study were 20 journals and or proceedings published from 2018 to 28 
February 2023, both national and international journals.  Referring to the inclusion and exclusion criteria 
shown in Table 1, in this search, 260 journals were identified. The identified journals are then processed 
using certain criteria that have been determined by the researcher to get the final number of journals. The 
process is depicted in Figure 1. 
 

Table 1. Inclusion and Exclusion Criteria 

Criteria Description 
Inclusion 1. The data used are journals/proceedings published in the last 5 years, namely 

between 2018 to 28 February 2023. 
2. The data show that neuroscience improves teachers' pedagogical competence.  
3. Journal data, both international and national. 

Exclusion 1. Data discusses neuroscience that helps teachers understand students 
2. The data discuss neuroscience that helps teachers master learning theory 
3. Data discusses neuroscience that facilitates teachers in developing potential 

 

 

Figure 1. Searching & Filtering Articles 
 

3. RESULT AND DISCUSSION 

Result 
To find out the novelty of this study, the researcher conducted a research trend search on the 

openknowledgemaps.id portal and was shown the following visualization, as classed in Figure 2. 
 



Jurnal Pendidikan Indonesia Vol. 12, No. 2, Tahun 2023, pp. 198-209   201 

Ana Maria Heni / The Effectiveness of Neuroscience to Improve Teacher Pedagogic Competence: Systematic Literature Review 

 

Figure 2. Visualization of Neuroscience Educational Research 
 

Based on Figure 2, it can be seen that research on neuroscience education training to improve 

teacher pedagogical competence is still interesting for study or research. This is reasonable because, 

based on the visualization results, research on neuroscience training for teacher training is still rare. 

Referring to Figure 1 previously obtained a number of 20 journals that are very relevant to describe 

research on neuroscience education training to improve teacher pedagogic competence, where the results 

of the identification process are presented in Table 2. 

Table 2. Summary of Neuroscience Findings to Improve Teacher Pedagogical Competence 

No. Author 
(Year) 

Research 
methods 

Pedagogic Competency 
indicators used 

How to Bring Up Pedagogic 
Competence 

1 (Dubinsky 
et al., 
2019) 

R&D • Teachers plan and embrace 
pedagogies that involve 
modeling, experimentation, 
discussion, analysis, and 
synthesis, increasing the 
cognitive engagement of the 
class. 

• Provide opportunities for 
students to actively engage 
with content. 

A neuroscience course for 
preservice and in-service 
teachers called BrainU 
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No. Author 
(Year) 

Research 
methods 

Pedagogic Competency 
indicators used 

How to Bring Up Pedagogic 
Competence 

2 (Ching et 
al., 2020) 

Quantitative 

descriptive 

research 

 

• Increasing teacher 
professionalism, patience, 
and self-confidence in 
applying neuroscience in 
classrooms 

Surveys related to neuroscience 
literacy and perceptions in 
education: general brain 
knowledge (19 items), 
neuromyths (17 items), 
perceptions of the importance 
of understanding how the brain 
works in educational activities 
(9 items), and perceptions of 
the importance of different 
issues in the application of 
neuroscience for education (14 
items). 

3 (Caballero 
& Llorent, 

2022) 

quasi-

experimental 

study 

 

• There are two experimental 
groups and one control 
group 

• looking for similarities and 
differences; make 
generalizations; consider 
decisions and apply 
principles; give a reason; and 
identify problems 

Teacher training on 

neuroscience to improve 

reading, mathematics, social, 

emotional, and moral 

competence of secondary 

school students. 

 

4 (Rato et al., 
2022) 

SLR The main contribution of this 
research is to present 
complete curriculum overview 
in Education teacher training. 
Early Childhood and Basic 
Education in the Future and 
books brain outreach 
published in Portugal. 

Teacher preparation programs 

should be seen as a sound 

investment, and here, 

neuroscience can play a modest 

but encouraging role in building 

an educational culture of 

evidence-based learning. 

5 (Amran et 
al., 2019) 

SLR Student achievement can not 
only be determined by 
environmental factors but also 
by biological factors because 
they play a very important role 
in understanding student 
abilities. 

Neuroscience and education are 
one of the efforts to improve 
the delivery system in 
education and improve student 
achievement. 

6 (Tan & 
Amiel, 
2022) 

Qualitative 

research 

 

learning study(LS). LS creates 

opportunities for teachers to 

engage with new theories 

while working collaboratively 

to design, enact, and reflect on 

theory-framed lessons 

A small-scale study called 
learning study (LS). 
 

7 (Gkintoni 
& Dimakos, 

2022) 

Conceptual 

review/critical 

literature 

review 

 

understanding fundamental 

neuroscience research on 

learning and its underlying 

components is as important as 

studying child development, 

educational psychology, or any 

other aspect of teacher 

education. 

take cues from the relationship 

between biology and medicine, 

which have faced the same 

challenges as neuroscience and 

education 

 

8 (Goldberg, 
2022) 

Literature 

review 

 

educational practices must be 

human-brain friendly and 

"ride" a wave of 

The broad period of human 

development is thought to 

facilitate the learning processes 
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No. Author 
(Year) 

Research 
methods 

Pedagogic Competency 
indicators used 

How to Bring Up Pedagogic 
Competence 

neuroplasticity. 

 

necessary for the growth and 

maturation of the complex 

human brain. 

9 (Menezes, 
2022) 

cross-

sectional 

study 

Lack of knowledge about the 

brain, linked to a greater 

spread of neuromyths 

 

a digital questionnaire 
containing 32 questions about 
brain function and the use of 
this knowledge in teaching, 16 
of which are neuromyths 

10 (Luzzatto 
& Rusu, 
2020) 

R&D focuses on the need to build a 
neuroeducational curriculum, 
particularly when dealing with 
learning disabilities. 

Neuroscience Teacher-Based 
Teacher Training Program 
(NMTTP)for Special Education 
Pre-Services (PST) Teachers 

11 (Brault 
Foisy et al., 

2020) 

literature 

narrative 

review 

Student behavior results are 
often used by researchers and 
teachers to evaluate the 
effectiveness of pedagogical 
interventions. 

Provide insight into how 
teachers regulate neural 
plasticity through different 
pedagogical choices. 

12 (Martín-
Aragoneses 

et al., 
2021) 

Qualitative 

research 

 

increases the interest of 

teachers in building their 

educational practice based on 

neuroscience. 

There is a need for an initial 
and ongoing teacher training 
plan for the effective use of 
available neuroscientific 
knowledge in educational 
practice. 

13 (Lima et 
al., 2020) 

R&D Basic knowledge of 
neuroscience is important in 
many aspects of life, as it 
enables understanding of the 
neural processes present in 
our everyday lives, such as 
cognition and learning. 
 

"Applied Neuroscience Course 
for Education." In total, twenty-
eight professors participate in 
the course, covering a variety of 
themes: neuroscience and 
education, neuroanatomy, 
neurophysiology, neurobiology 
of learning and memory, factors 
that interfere with learning, and 
pedagogical innovation. 

14 (Brick et 
al., 2021b) 

R&D Neuroscience with mental 
health literacy content can 
increase teachers' awareness of 
students' mental health issues 
and result in changes in teacher 
attitudes and classroom 
practices. 

A tiered Training-of-Trainers 

approach is used 

 

15 (Dubinsky 
et al., 
2022) 

Literature 

review 

 

From a teacher's perspective, 

the academic distinctions 

between cognitive science, 

developmental science, 

educational psychology, and 

neuroscience—plus related 

subfields—are still confusing 

and perhaps irrelevant. 

Neuroscience professional 

development provides 

neuroscience principles that 

teachers can learn and apply to 

differentiate between 

pedagogical choices, plan 

lessons, guide current 

classroom decisions, and 

inform student views. 

16 (Brick et 
al., 2021c) 

R&D Neuroscience learning 
influences teacher self-
efficacy, belief in their ability 
to teach effectively, self-
responsibility, and other 
components of teacher 

The pilot training-of-trainers 
program designed and 
delivered in Liberia combines 
basic neuroscience with 
information on the social, 
emotional, behavioral, and 
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No. Author 
(Year) 

Research 
methods 

Pedagogic Competency 
indicators used 

How to Bring Up Pedagogic 
Competence 

motivation. 
 

mental health issues faced by 
students 

17 (Tan et al., 
2019) 

R&D Teachers develop an 
understanding of the cognitive 
architecture that underlies 
functions such as learning and 
memory, which enables them 
to identify pedagogical actions 
consistent with human biology 
and understand why these 
actions are effective in 
promoting learning. 

LS is proving to be an effective 
professional development (PD) 
model where theoretical 
knowledge, such as 
neuroscience, can be used and 
tested in the classroom to 
provide depth to support 
teacher praxis. 
 

18 (Chang et 
al., 2021) 

Qualitative 
Research 

 

Advances in neuroscience 
reveal how individual brains 
change as learning occurs. 
 

Ten Educational Neuroconcepts 
(ENCs) are built for an audience 
of educators in areas such as 
memory, learning, and emotion. 
These neuro concepts represent 
a synthesis of neuroscientific 
research that offers insight into 
the basic or general principles 
of how the brain creates 
behavior 

19 (Schwartz 
et al., 
2019) 

qualitative 
and 

quantitative 
methods 

 

Although student-centered 
activities are emphasized as 
important for student learning, 
motivating teachers to engage 
in active learning is difficult. 
 

Neuroscienceinfluencing non-
science teachers' understanding 
of basic neuroscience; and, in 
turn, how that knowledge 
influences their reflections on 
pedagogy. 

20 (Gutshall, 
2020) 

R&D teacher mindset, teaching 
efficacy, teacher approach to 
learning, and grit. Specifically, 
the teacher's mindset beliefs 
increased significantly 
 

BrainBuilders- Teachers are 
taught introductory 
neuroscience concepts related to 
how the brain learns. Session 
topics include basic 
neurodevelopment, neural 
plasticity, sleep, and the brain, 
stress and the brain, exercise 
and the brain, growth mindset, 
growth mindset feedback, self-
control, and fortitude. 

 
Discussion 
Neuroscience helps teachers understand the characteristics of students from various aspects. 

Neuroscience education training is able to help teachers understand the characteristics of 
students from various aspects. This statement is supported by research that said that neuroscience is a 
promising field in teaching students about their brains and teaching them in a brain-friendly way to 
support them to become lifelong learners (Goldberg, 2022). Research shows that neuroscience training 
helps teachers understand students' characteristics from an intellectual aspect. Teachers who 
understand the theory of child brain development will teach by paying attention to the capacity and 
growth of the child's brain in receiving learning material. In other words, the teacher is no longer forcing 
the performance of the child's brain. Another implication of understanding the brain is that teachers have 
the awareness that learning takes place over a long period of time, even for a lifetime; this is what is 
called lifelong learning (Jannah, 2013; Yurdakul, 2017). Therefore, teachers who carry out the learning 
process by paying attention to brain development, support brain-friendly learning towards lifelong 
learning. The teacher's understanding of children's brain development also results in increased teacher 
creativity in creating creative and interesting learning methods so that student achievement in class also 
increases (Amran et al., 2019; Mahmud, 2019). The brain is the center of emotions; teachers who 
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understand this will certainly make learning methods based on the emotional situations and conditions 
of students. In this case, neuroscience assists teachers in understanding the characteristics of students on 
the emotional aspect. In line with previous research, said that learning is created in situations that 
involve environmental, emotional, social, physical, and psychological aspects, and it is important to 
contextualize education that allows students to build their own knowledge (Lima et al., 2020).  

Teacher understanding of children's brain development is very useful for teachers, especially in 
the early detection of learning problems. Problems in learning, for example, high school students have 
difficulty reading or reading haltingly, difficulty distinguishing letters, etc. With teachers able to detect 
problems early on, problems will be resolved quickly too. In addition to detecting learning problems, 
knowledge of neuroscience also helps teachers to know that students have their own way of learning and 
thinking range, from low-level automatic skills to abstraction and creativity in problem-solving (Martín-
Aragoneses et al., 2021; Schwartz et al., 2019). So that the teacher can design learning that is adapted to 
the character of the student's learning; besides that, it is necessary to design learning that is more 
student-centered. According to previous study neuroscience and education are "the ideal partnership to 
generate evidence-based solutions (Gutshall, 2020). In other words, neuroscience brings a mechanistic, 
biologically based approach that can explain why a practice occurs. For example, the discovery of the 
mirror neuron system helps explain why mimicry and social interaction are so influential on learning, 
especially for language acquisition and related cognitive processes (Dubinsky et al., 2019; Rato et al., 
2022).The teacher's understanding of student characteristics in the intellectual and emotional aspects is 
also seen in the research conducted which says that students are unique, meaning that students have 
their own learning character (Chang et al., 2021). Neuroscience concepts influence teachers' views of 
how physiological and emotional needs influence learning. A comfortable and fun learning environment 
for students will increase student achievement. So it is important for teachers to create learning that is 
both brain-friendly and fun for students. 

Neuroscience also assists teachers in understanding the characteristics of students in social aspects. 
The teachers attended neuroscience training, they understood better mental Health students, as well as 
its efforts to build positive relationships with students. Helping behavior and overall social and emotional 
support appeared to increase for both mental health problems and normal learning (Brick et al., 2021c; 
Dubinsky et al., 2022). 

 
Neuroscience Helps Teachers Master Learning Theory and Educational Learning Principles 

Neuroscience helps teachers master learning theory and educational learning principles; this 
statement is supported by studies conducted by the following Neuroscience experts. The first research said 
that after the teacher understands human learning, he also changes his teaching practices (Dubinsky et 
al., 2019). Neuroscience training can encourage teachers to pay more attention to the needs and broaden 
the range of student learning. Second, research results show that studying neuroscience can increase 
teacher professionalism, patience, and confidence when implementing neuroscience in class (Ching et al., 
2020). Then neuroscience knowledge can help protect teacher candidates from neuromyths. Neuromyths 
are misunderstandings about brain function that result from misunderstanding, misreading, or 
misquoting scientifically established facts (Coch, 2018; Jolles & Jolles, 2021). Then research which said 
that Neuroscience helps teachers to understand the brain as circuits that are interconnected and work 
together in a network (Caballero & Llorent, 2022). Knowledge about the brain assist teachers in 
designing more appropriate learning contexts for students because understanding neuroscience 
increases teachers' understanding of thoughts, feelings, memories, etc. Other study say that neuroscience 
gives teachers a unique perspective on the importance of learning as connecting and broadening neural 
connections, akin to 'deepening the trenches (Tan & Amiel, 2022). This means that when the teacher does 
the learning and does it repeatedly, the learning will be increasingly understood by students. So it is good 
to repeat learning that is difficult for students so that their understanding is deeper. 

Next research results say that neuroscience has uncovered the complexity of interactions in 
different brain areas and uncovered the many pathways that contribute to learning (Gkintoni & Dimakos, 
2022). The point is, to explain a subject, the teacher can use thousands of ways, not just one way, or the 
teacher can plan learning based on the field of view. Research that state neuroscience training increases 
teacher motivation towards their responsibilities in increasing the success of their students; besides that, 
the training is also able to increase teachers' understanding of how humans learn (Brick et al., 2021a). 
The training is named pilot training-of-trainers; after attending the training, the teacher thought more 
about how to design meaningful and brain-friendly learning. The last training said that after teachers 
understand neuroscience, they are more confident to teach difficult science topics (Tan et al., 2019). 
Studying neuroscience helps teachers consider what material needs to be focused on to be given to 
students in their learning. The focus of the learning material is based on the teacher's strong 
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understanding of brain function. One of the goals of teachers participating in neuroscience training is to 
develop students' potential. With the teacher understanding the characteristics of students and 
mastering the theory and principles of learning, the teacher has facilitated the development of student 
potential. Teachers need to understand how information is obtained; as said it is incorrect to assume that 
only one sensory modality is involved in information processing (Jolles & Jolles, 2021; Menezes, 2022). 
What this means is that the brain does not process information only visually, auditory, or kinesthetically. 
The understanding that students have a visual, auditory, or kinesthetic learning style is a neuromyth. 
When the teacher is trapped in this understanding, the development of the child's potential will be 
hampered. The importance of knowing about neuroscience in order to develop children's potential is also 
reinforced by previous research who said that neuroscience impact on teachers' views of their students' 
lessons and potential (Luzzatto & Rusu, 2020). 
 

4. CONCLUSION 

Neuroscience training is useful for increasing teacher pedagogic competence, namely in terms of; 
First, neuroscience helps teachers understand the characteristics of students from various aspects, as 
evidenced by the fact that teachers are able to build positive relationships with students. Second, 
neuroscience helps teachers master learning theory and educational learning principles; for example, 
after a teacher understands neuroscience, he becomes aware of how humans learn, and this opens his 
horizons to design broad-based learning. Third, neuroscience helps teachers to be able to facilitate the 
development of student potential, with teachers understanding student character and trying to develop 
themselves; this is part of facilitating the development of student potential. 
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