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ARTICLE INFO ABSTRACT

The reading ability of Indonesian children is considered less than satisfactory,
even though according to the 2022 PISA ranking, Indonesia has been increasing
5 position compared to previously. This is due to their acute addiction to
gadgets. In early grade students this affects their reading skills significantly,
besides the literacy-based education model that suits children's needs is also
not well developed. On the basis of that problem, it is necessary to develop basic
literacy teaching, one of them is with neuroscience-based literacy teaching. The
application of neuroscience-based literacy teaching is done with the teaching of
games, where students are asked to recognize different forms of letters through
different colours. To understand this, teachers need to be introduced to
neuroscience-based literacy learning methods. This study measures the ability
of teachers to apply neuroscience-based basic literacy in early grade students.
Through descriptive interviews as well as a series of quantitative data collection
methods, the positive impact of neuroscience-based teaching was found when
teachers were able to understand Early Grade Reading Assessment training

with a neuro-science approach.

Index Terms—EGRA, neuroscience approach, basic literacy

I. INTRODUCTION

The literacy level in Indonesia is poorly calculated. To date, Indonesian literacy is ranked 60t out of 61st
countries. UNESCO states that the reading skill ratio of Indonesian people is one to a thousand. It’s mean,
there's only one person who can read from a thousand Indonesians (Kementerian Komunikasi Dan
Informatika, n.d.; Nilai Budaya Literasi Indonesia Naik Pada 2022, Ini Trennya Empat Tahun Terakhir,
n.d.). Based on National Education Report in 2023) the literacy competences of elementary school students
has increased by 8.11%, to 61.53%, which is still quite low when compared to the target of minimum literacy
competences of the Indonesia Emas program 2045.

Moreover, many Indonesians prefer to speak out on social media and throw comments without reading the
issues being discussed. As a result, Indonesian society has become a reactive society. They don't learn to
comment accordingly sitting on problems and thinking reactive emotions that ultimately have a bad impact.
Looking at this problem, we need a proper treatment plan and efforts to ensure that the psychological and
cultural problems of Indonesians are sustainable. But the problem is, reading education cannot be taught
simply. There needs to be stages of reading lessons and literacy improvement, and reading activities can't be
directly taught. There needs to be a steady phase in reading lessons and literacy improvement. The reading
ability of early grade students will determine the level of mastery of other competences in advanced classes.
This is because early school students who have difficulty reading are at risk of lagging behind students who
are already skilled in reading. They will have difficulty understanding information, instructions, even
material in writing. Without intervention, these gaps would be wider and could affect the overall learning
motivation of students with reading difficulties.
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Stanovich (1986), explains comprehensively that early school students who have good reading abilities will
be able to absorb information well anyway, have more vocabulary and can develop vocabulary and construct
information that they get better than early class students who are not skilled in reading. This is what
Stanovich calls the Matthew effect, where in the graph presented there is a clear correlation between the low
reading competence of early school students and the level of other competence gaps within a given time
frame.
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It should be understood that the ability to read is like instilling a habit. Such habits cannot be built by
arrivals, it requires a process of identification ranging from letters, words to simple readings before then to
more difficult and complex readings. Based on the study of habits by Charles Duhigg (Duhigg, 2020), a
customary approach is needed. The children are first allowed to get used to reading, then slowly they are
introduced to the benefits of reading. Reading later will stimulate the child's mind and also add the science
they need.

But what happened to literacy education wasn't done well. Generally, an interest in gadgets or social media
is normal because gadgets and social media make it easier for children to see colored visual appearances
and emotional sounds. Your own children are more interested in clear images and sounds. Without them
knowing, their habit will lead them to addiction. (Gunawan et al., 2021).

But in this case, children are only consumers of the visual product. When children are consumers and
receive information only in one direction, then their ability to think creatively becomes weak. This is what
ultimately negatively affects their ability to think critically and analytically. (Suzana et al., 2020).

In the past Covid-19 era, the negative effects of gadgets and social media are becoming more pronounced.
Children's interactions on gadgets and social media are becoming intense. They're experiencing academic
delays and even a collapse of social skills. Gadgets and social media are really just a provider for children
and the effects are equivalent to addiction. Of course this concerns parents because they expect their
children to be intelligent and have good social abilities. However, research proves that the intensity of
parental surveillance alone is not enough (Cahyani & Atmaja, 2021).

The problem of literacy and good use cannot be replaced. When children read, children are not consumers,
they engage in using their imaginative abilities and recognizing emotions that cannot be found by simply
looking at social media posts. (Cordova Jr et al., 2024; Septiani & Syaodih, 2021). Therefore, the urgency is
needed to design training Early Grade Reading Asssessment efficient and effectively, adapted to the needs
of today's children. However, packaging is essential for children to be attracted to literacy in its entirety.
The concept of neuroscience in childhood education has opened the door to a deeper understanding of how
the child's brain develops and learns. Understanding the neuroscience is the key to understanding the
intellectual development of the child, because the brain is the main control that affects learning, thinking,
and behaviour. With an understanding of the neuro-science, educators can design learning strategies that
are more effective and adapted to the developmental stages of their brain. It helps create a conducive and
stimulating learning environment, which in turn can enhance the child's intellectual potential optimally.
(Susanti, 2021; Susanto & Munfarohah, 2020).

But of course, to get the maximum outcome, educators must understand what neuroscience-based
education is. This research was conducted with the aim of studying how to develop the capacity of educators
to develop EGRA teaching with neuroscience approach lessons well. The interview and several data
collection techniques was done to see how these educators could understand the concepts of teaching
reading with neuroscience approach, especially with the educational model that through games,
visualization through games and also the introduction of students to different characters and colours.

Neuroscience Approach

Neuroscience is the field of science that studies the human brain and related nervous systems. In
educational language, understanding the basics of neuroscience plays an important role in helping
educators, parents, and the general public understand how children's brains work and how it affects their
intellectual development (Nursalim et al., 2022; Setiawan & Ilmiyah, 2020).
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To be known, the human brain is a complex organ composed of different parts with unique functions. The
main parts of the brain include the cerebral cortex, the frontal lobe, the parietal lobus, the temporal lobus
and the occipital lobus. Each part has an important role in regulating body functions, emotions, and
cognition. The brain is responsible for vital functions such as sensory information processing,
decision-making, learning, and emotional regulation. Understanding brain function helps in designing
effective learning strategies as well as supporting the development of children's cognitive skills.

Children's brains develop rapidly as they age. This process involves the formation and perfection of neural
connections, which are essential for cognitive development and overall intellectual development. (Batubara
& Supena, n.d.) A supportive environment, rich sensory stimulation, and positive social interaction can
affect the development of children's brains. A healthy and challenging cognitive environment can stimulate
optimal brain development.

Generally speaking, the approach of neuroscience studies the relationship between cognition and emotion.
Understanding how the brain regulates emotions and how emotions affect cognitive processes can help in
developing learning approaches that focus on the emotional well-being and mental development of
children. (Nugroho, n.d.) The application of neuroscience concepts in education can help educators design
more effective teaching methods. Understanding the way the brain works allows educators to use learning
strategies that match the level of cognitive development of children (Amelia et al., 2020).

In the context of literacy education, children at an early age should be sensory stimulated and also
challenged to attract them so that they can develop their sensory abilities and see the reading experience as
an engaging process. In various studies, gaming is considered to be more attractive to children because in
gaming there is a level of challenges that can be solved and also the process to respond to challenge after
challenge that makes children want to keep playing the game and continuously respond to the challenges
that exist. This is an experience that is sometimes not found in reading books (Tao et al., 2021; Zeng et al.
2020).

The way reading is taught is often confined only to the traditional reading process, the addition of
vocabulary, the introduction of complex sentence structures and the process of boring spelling. Because
that's the basis of thinking, this study is designed to present a reading experience like a game experience.
This is the basic understanding that teachers need to understand so that they can develop games that fit
their children's needs.

II. METHOD

The research method utilized mixed method research design. In order to better comprehend a study issue, a
mixed method research design, combines quantitative and qualitative methodologies in a single or series of
studies (Creswell, 2012). To support the experimental design, the researcher used an exploratory sequential
design that allowed for the collection of both quantitative and qualitative data. It was carried out on a group
of teachers who had classes where their children were learning about reading skills. In the first cycle, 32
teachers from 4 different schools were interviewed about their early reading and writing teaching methods
and strategies, the early assessments they conducted, and the extent of their understanding and knowledge
of the Early Grade Reading Assessment.

This was done as part of the qualitative data collection. In quantitative data collection, the data collection
instrument was developed based on the results of the qualitative data analysis. The first cycle teachers were
tested to see to what extent they understood how to teach reading in early grade students. In this cycle, the
researcher experimented with a pre and post-test to measure basic knowledge about EGRA. The results of
the 32 primary school teachers who were sampled for the study had an average score of 58. The pre and
post-test instruments were based on the EGRA teaching guide.

Quantitative data was also taken based on the results of the 2023 Teacher Competency Test on the
Pedagodic Competency indicator. where out of 612 primary school teachers tested, the average score was
only 68. In the second cycle, early reading assessments were conducted from 1st to 3rd grade as initial needs
analysis data. Out of 128 children, the assessment results showed that only 9% of the children could read
narrative or informational texts of appropriate complexity. 12% of the total experiment sample understood
common words presented randomly. 31% could translate sounds into writing and spell them correctly. 18%
of the total sample could read silently, and the remaining percentage showed a low level of literacy. And
based on the collected data, some of the concepts asked to understand were basic knowledge of the teacher,
its application to the child and how the methods of games and other approaches are performed on the child
so that they get the best benefit from the implementation of EGRA with neuroscience approach.

First Cycle

In the first cycle, teachers are invited to discuss to understand the meaning of neuroscience. When these
educational and interviewing processes were carried out, in fact, the understanding test was also carried on
because it was undeniable that many teachers had difficulty understanding these neuroscience processes.
One of the tests that teachers perform is their ability to understand how to position children on their
imagination with their learning abilities. Although often not discussed in depth, teachers need to use the
child's imagination as a vehicle to deliver reading lessons. In terms of imagination, imagination is defined as
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the ability to imagine something that does not exist or has not yet happened. In the context of problem
solving, imagination plays a crucial role because it can help us see a way out of a seemingly dead-end
situation. (Dini, 2022).

When we face problems, we are often trapped in a mindset that is confined to conventional thinking or ways
that have been commonly used before. However, by using imagination, we can transcend these boundaries.
Imagination allows us to reverse the way we view problems, from end to beginning, from the desired
outcome to the stages necessary to it. (Khalid et al., 2020; Puccio et al., 2020; Treffinger et al., 2023).
Starting from imagination or dreams, we can imagine a variety of possible solutions without being
constrained by real constraints or logic. It opens the door to the creativity and innovation needed to find
solutions that may not have been thought of before.

Based on this theoretical understanding, a teaching model was developed. The teaching was done by asking
the teacher to design games that could stimulate their imagination. From the initial interview, there were
teachers who were able to link the concept of imagination to teaching, but instead there were difficult
teachers. For example, in this case, there's a teacher who created an ass bridge system. For example, to help
a child remember the letter A he compared this letter A with a special shape, for example, letter A is similar
to a tower. Then the child's imagination is asked to match A with the tower, while there are other models of
imagination games that children are asked to see imaginative animation when the chicken (Ayam; in
Bahasa) arrives turns into a letter A. Comedy like this leaves an impression and experience on the child so
that they are interested and easy to remember various shapes of letters.

In this teaching model the child feels the utility of the lesson given through reading. It makes them feel that
reading is not a superficial activity. On the contrary, reading can stimulate dopamine or the pleasure of
getting new science that makes children more self-esteem and at the same time they also experience
increased serotonin. This increase is due to human instincts that people are happy if they understand a
problem better and know how problems can be solved with their abilities. This learning process is
continuously repeated until regular brain activity, including in the learning process, forms and strengthens
these synapses, which in turn enhances the child's ability to think, learn, and remember new information
(Irawan, 2020; Putra, 2020; Sanyoto et al., n.d.; Wahid, 2022).

Second Cycle

Teachers who were interviewed were then assessed on the basis of their ability to understand the abstract
concepts of neuroscience and asked to practice how they applied the neuroscience with the games they had
designed. In cases where teachers do not really understand the process of neuroscience and design games
only with the limitations of their knowledge, it was found that the results obtained were not too pleasant.

Third Cycle

Teachers who have difficulty understanding this neuroscience are then gathered in Focus Group Discussion
to express their difficulties. One of the problems these teachers have is the difficulty of critical thinking
because they are dealing with senior teachers. This seniority makes teachers not dare to take a different
step. When taking different steps, they were concerned about being treated as a member of an unfaithful
group that made relationships in the workplace unhealthy. In this matter, teachers cannot be blamed
entirely because in this matter leadership is needed for teachers to dare to think critically and open
themselves. However, toxic relationships can happen anywhere, but leadership determination can inhibit or
mitigate the negative impact. (Bhandarker & Rai, 2019).

Next, some teachers who have trouble understanding neurosciences are also detected to have limited
empathy (Nisa, 2022). In various studies, empathy is often seen as the key to bringing teachers closer to
students. Students who have an emotional investment in their teachers tend to work harder in learning.
When students learn harder, of course their performance will increase so that they can the desired
achievement. But besides that, empathy is an important bridge for teachers in applying the neuroscience
educational model. The right neuroscience model should be implemented using a child's golden moment to
maximum results. However, if the teacher himself fails to read the moment, then the chances of their loss
are wide open. This is a problem that needs to be addressed immediately.

However, it is not impossible to cultivate empathy with teachers. Teachers can begin to be introduced to the
concept of emotional variation, which leads them to learn how to behave and the expected results in the
future. Empathetic teachers are also often due to family and genetic conditions that prevent them from
learning to read emotions and various other needs.

ITII. RESULT AND DISCUSSION

Children's reading hours are increasing

According to the parents of the students, children's reading hours are increasing. If once children had to be
forced to read, now children disciplined to choose and read their own books. According to the parents there
was curiosity to add and find information that was interesting to them.

This growing curiosity is a positive sign as children learn to appreciate science more and discover the
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interesting side of science that makes them have an emotional bond. This growth of curiosity is a good sign
because curiosity (Kusumaningrum & Sukartono, 2022; Lestari & Wulandari, 2021; Solehudin et al., 2020)
is the basis of all science. When children are asked only to learn, their ability to absorb science becomes very
limited. Children don't want to learn not purely because of their own mistakes.

The problem is, for kids their age, they don't find a reason to learn. Through neuroscience-based teaching,
they were invited to see the function of learning for them. But they don't have to be forced to study on their
own because they see learning as a necessity which results in their own enjoyment.

Communication Wealth

Parents also realize that now their children are easier to express themselves. There are some keywords that
children use to describe their feelings. For instance, the word "sad" has now found other variations in the
child such as "harassed", "sloppy", and "unhappy". The child's ability to detect this sad substitute is a good
development and shows that the child benefits from reading lessons well.

The ability to communicate richly also stimulates the child's thinking ability in the future. They have the
potential to continue to evolve so that they can the achievement expected from the base of their intellectual
abilities. Reading turned out to make children richer in communication.

Communicative Comprehension Skills

The children also thought to be more empathic. Empathy is an important thing to have a child. Empathy is
closely related to leadership. This can happen because with empathy the child can understand others and
influence them. The interesting thing about the experiment is that when children are exposed to good
reading, their empathy also grows well because they now have better language skills. Through the
expression given by older people or even friends of the same age, children understand how they should
behave.

In the long run, empathy development in children has the potential to lead to the development of a variety
of skills and abilities. Through empathy, children not only learn to understand and respond to the feelings
of others, but also develop the key skills needed to be effective leaders in the future. The ability to empathize
allows them to interact better with others, build stronger relationships, and lead better. It opens the door to
a variety of competitive advantages, because leaders who can understand and appreciate other people's
feelings and perspectives are often more effective in leading teams, resolving conflicts, and achieving
common goals. Thus, empathy is not just interpersonal skills, but also the foundation for strong leadership
skills and long-term success (Jian, 2022).

The results of this study reveal that EGRA's neuroscience-based training gives indications of promising
initial outcomes. It was found that students' interest in reading activity increased drastically as a result of
this approach. Besides, they also showed an improvement in understanding new vocabulary as well as
creative ability to solve problems. Interestingly, this study found that students involved in EGRA-based
neuroscience training also showed deeper levels of empathy. It shows that this approach not only helps in
improving reading skills, but also contributes to the development of socio-emotional aspects, including
leadership skills. However, it must be acknowledged that the greatest challenge is how to manage teachers.
Teachers are still stuck in the traditional teaching model that makes their relationship at school
unproblematic. Besides, some teachers also lack the empathy needed to implement the neuroscience
education system so the application of this system becomes limited. Meanwhile, for teachers who are
already familiar with empathy and the abstract concepts of neuroscience, they show a much more exciting
and reliable performance to help students develop forward especially in the basic ability to read that is
EGRA.

REFERENCES

1.  Amelia, R., Sartono, E. K. E., & Pasani, C. F. (2020). Kajian Neuroscience dalam Pengembangan Ilmu
Sekolah Dasar. Jurnal Inovasi Pendidikan Dan Pembelajaran Sekolah Dasar, 4(1).

2. Batubara, H. H., & Supena, A. (n.d.). EDUCATIONAL NEUROSCIENCE DALAM PENDIDIKAN
DASAR. JPD : Jrunal Pendidikan Dasar, 140—-148.

3. Bhandarker, A., & Rai, S. (2019). Toxic leadership: emotional distress and coping strategy.
International Journal of Organization Theory & Behavior, 22(1), 65—78.

4. Cahyani, A., & Atmaja, K. (2021). The Role of Parents in Monitoring the Negative Impacts of Gadget
Usage for Early Childhood during Covid-19 Pandemic Era. International Joint Conference on Arts and
Humanities 2021 (IJCAH 2021), 1105—-1116.

5. Cordova Jr, N., Kilag, O. K., Andrin, G., Groenewald, E., & Abella, J. (2024). Promoting Literacy in
Early Childhood: Leadership Practices and Long-Term Educational Impact. Excellencia: International
Multi-Disciplinary Journal of Education (2994-9521), 2(1), 79—89.

6. Dini, J. (2022). Inovasi pembelajaran dimasa pendemi: implementasi pembelajaran berbasis proyek
pendekatan destinasi imajinasi. Jurnal Obsesi: Jurnal Pendidikan Anak Usia Dini, 6(5), 3901—3910.

7. Duhigg, C. (2020). How habits work. Charles Duhigg.



3054 Risna, et al /Kuey, 30(6), 5961

8.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

Gunawan, R., Aulia, S., Supeno, H., Wijanarko, A., Uwiringiyimana, J. P., & Mahayana, D. (2021).
Adiksi media sosial dan gadget bagi pengguna internet di indonesia. Techno-Socio Ekonomika, 14(1),
1-14.

Irawan, R. (2020). Nutrisi Molekuler dan Fungsi Kognitif. Airlangga University Press.

Jian, G. (2022). From empathic leader to empathic leadership practice: An extension to relational
leadership theory. Human Relations, 75(5), 931—955.

Kementerian Komunikasi dan Informatika. (n.d.). Retrieved April 15, 2024, from
https://www.kominfo.go.id/content/detail/10862/teknologi-masyarakat-indonesia-malas-baca-tapi-
cerewet-di-medsos/0/sorotan_media

Khalid, M., Saad, S., Hamid, S. R. A., Abdullah, M. R., Ibrahim, H., & Shahrill, M. (2020). Enhancing
creativity and problem solving skills through creative problem solving in teaching mathematics.
Creativity Studies, 13(2), 270—291.

Kusumaningrum, M. D., & Sukartono, S. (2022). Analisis Pengaruh Disiplin Belajar Serta Rasa Ingin
Tahu Terhadap Hasil Belajar Siswa di Sekolah Dasar. Jurnal Basicedu, 6(3), 5259—-5267.

Lestari, E., & Wulandari, R. S. (2021). Membangkitkan rasa ingin tahu anak usia dini dengan cinta dan
cerdik. Qurroti, 3(2), 104—114.

Nilai Budaya Literasi Indonesia Naik pada 2022, Ini Trennya Empat Tahun Terakhir. (n.d.). Retrieved
April 15, 2024, from
https://databoks.katadata.co.id/datapublish/2023/10/04/nilai-budaya-literasi-indonesia-naik-pada-
2022-ini-trennya-empat-tahun-terakhir

Nisa, M. K. (2022). Pengaruh Empati dan Pendidikan Kewirausahaan Terhadap Minat Mahasiswa
untuk Menjadi Wirausaha Sosial (Studi Kasus Mahasiswa Program Studi Perbankan Syariah Unisma).
Nugroho, P. (n.d.). PANDANGAN KOGNITIFISME DAN APLIKASINYA DALAM PEMBELAJARAN
PENDIDIKAN AGAMA ISLAM ANAK USIA DINTI. Thufula, 281-304.

Nursalim, M., Sujarwananto, M. P., Yuliana, I., Rifayanti, Z. E. T., Jannah, N. L., Adhe, K. R., Ningrum,
M. A., Murni, A. W., Pratiwi, E. Y. R., & Dewani, H. W. (2022). Antologi Neurosains dalam Pendidikan.
Jakad Media Publishing.

Puccio, G. J., Burnett, C., Acar, S., Yudess, J. A., Holinger, M., & Cabra, J. F. (2020). Creative problem
solving in small groups: The effects of creativity training on idea generation, solution creativity, and
leadership effectiveness. The Journal of Creative Behavior, 54(2), 453—471.

Putra, D. (2020). Kunci Melatih Otak Super. Laksana.

Sanyoto, D. D., Triawanti, T., Noor, M. S., Hidayah, N., Ramadhani, R., Fatimah, H., & Airlangga, D. L.
(n.d.). Buku Neuronutrisi.

Septiani, N., & Syaodih, E. (2021). Emergent literacy in early childhood. 5th International Conference
on Early Childhood Education (ICECE 2020), 52—-55.

Setiawan, A. R., & Ilmiyah, S. (2020). Kecerdasan Majemuk Berdasarkan Neurosains Multiple
Intelligences Based on Neuroscience. Kajian Keilmuan, 1(1), 1-8.

Solehudin, T., Triwoelandari, R., & Kosim, A. M. (2020). Pengembangan Media Pembelajaran
Interaktif Prezi untuk Menumbuhkan Karakter Rasa Ingin Tahu. Indonesian Journal of Learning
Education and Counseling, 2(2), 163—171.

Susanti, S. E. (2021). PEMBELAJARAN ANAK USIA DINI DALAM KAJIAN NEUROSAINS.
TRILOGI : Jurnal Ilmu Teknologi, Kesehatan Dan Humaniora, 2(1), 53—60.

Susanto, & Munfarohah, I. R. (2020). NEUROSAINS DALAM MENGEMBANGKAN KECERDASAN
INTELEKTUAL PESERTA DIDIK SD ISLAM AL-AZHAR BUMI SERPONG DAMAI. KORDINAT :
Jrunal Komunikasi Antar Perguruan Tinggi Agama Islam, 19(2), 331—348.

Suzana, S., Munajim, A., Casta, C., Pratama, G., Sulaeman, E., Sukarnoto, T., Ridwan, M., & Karim, A.
(2020). Gadget and the internet for early childhood distance learning. PalArch’s Journal of
Archaeology of Egypt/Egyptology, 17(7), 8019—8028.

Tao, G., Garrett, B., Taverner, T., Cordingley, E., & Sun, C. (2021). Immersive virtual reality health
games: a narrative review of game design. Journal of NeuroEngineering and Rehabilitation, 18, 1—21.
Treffinger, D. J., Isaksen, S. G., & Stead-Dorval, K. B. (2023). Creative problem solving: An
introduction. Routledge.

Wahid, L. A. (2022). Pengembangan Pembelajaran Pendidikan Agama Islam Berbasis Pengembangan
Potensi Otak Menggunakan Teori Neurosciences. Tarbiyatuna: Jurnal Pendidikan Islam, 15(1), 54—70.
Zeng, J., Parks, S., & Shang, J. (2020). To learn scientifically, effectively, and enjoyably: A review of
educational games. Human Behavior and Emerging Technologies, 2(2), 186—195.



