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Laszlo VARGA

ON THE BRIDGE BETWEEN PAEDIATRIC NEUROLOGY
AND EARLY CHILDHOOD PEDAGOGY

., Brains are built, not born.”
J., Shonkoff?

1. Neuropedagogy in early childhood in Hungary:
Foundations and micro-investigation

Neuropedagogy is an emerging field of study in Hungary. This paper provides an overview on
the professional directions and works in which The International Research Team and
Laboratory of Neuropedagogy (NeuPedLab)? at the Sopron University, Benedek Elek Faculty
of Pedagogy, in Sopron, Hungary is engaged. This material reports on the theoretical
approaches of neuropedagogy in Hungarian early childhood education. In the context of
international research, the article also reports on the findings of a pilot study on Hungarian
early childhood teachers’ understanding and willingness to use information about brain
development in their everyday practice. The educational material concludes with highlights
about the importance of infusing knowledge about the brain and pedagogy to maximize young
children’s development.

EARLY CHILDHOOD

NEUROPEDAGOGY

Figure 1. NeuPedLab
(https://www.facebook.com/neuropedagogia/)

1.1. Learning objectives

The concept of neuropedagogy is built on the theory of constructivism. Jean Piaget, the Swiss
psychologist and the founding theorist of constructivism pointed out that knowledge which is a
result of the child’s reaction to the environment, is constructed through interaction with real
objects in authentic situations. Overall, Piaget (1970) determined knowledge as the result of the
brain activity in which the child constructs an understanding through interactions with his/her
environment.

Harvard University, Center on the Developing Child

NeuPedLab International Research Team and Laboratory of Neuropedagogy; University of Sopron, Benedek
Elek Faculty of Pedagogy, Ferenczy Janos u. 5., 9400 Sopron, Hungary

URL: http://bpk.uni-sopron.hu [2022.03.22.]

URL.: https://www.facebook.com/neuropedagogia [2022.03.22.]
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Figure 2. Jean Piage
(https://www.biography.com/scientist/jean-piaget)

The perception of learning is constantly changing. Some people associate learning with the
years in school; however, learning takes place throughout life. After acknowledging the
importance of school-based learning, in adulthood we experience learning in other alternative
ways such as learning outside the school, learning from home and cultures, acquiring
knowledge in real life situations, and learning without direct teaching. The current findings of
neuropedagogy support the importance of learning even before school-based learning, because
young children develop their personalities, their approaches and relationship to the world
around them during the early years of life. Therefore, it is vital to provide an environment for
optimal development during the first eight years of life. Ultimately, learning is an essential but
complex process in which we, human beings are engaged from birth to death.

Constructivism, a new paradigm of learning theories which emerged in the 20" century,
focused on the child’s inner world rather than on the process of learning. In Hungary, Nahalka
Istvan (2002) served as a key figure in research and application of constructivism in pedagogy.
According to the constructivist learning theory, the child is unable to receive the knowledge as
a passive participant but rather the child is an active participant in the construction of the new
knowledge (McDevitt and Ormond, 2016). Therefore, the role of a child as an active learner
generated a symbol of “self-made man”. In addition, the child’s brain, which plays an
important role, is responsible for interpreting, and constructing new information. This way
the child actively builds new information on his/her prior background knowledge expanding
“the mental map” of the surrounding world in his/her brain. Furthermore, the learning process
is driven and lead by the child who is constructing the new knowledge (self-made child); at
the same time the teacher or caregiver take a supporting role. The knowledge is not delivered
by the teacher, adult or caregiver, but rather the process of learning is facilitated by the
teacher in an optimal environment to promote children’s construction of new structures and
concepts. This theory of learning emphasizes the role of teachers in exploring the child’s
prior or background knowledge and in creating a supportive learning environment
(Bredekamp and Copple, 2015). Overall, the child is the main “actor” in this construction of
knowledge and the teacher provides a pedagogically appropriate approach to facilitate this
learning process. Montessori’s motto expresses the role of the child and teacher in the
constructivist learning process “Support me so that I can do it on my own”.


https://www.biography.com/scientist/jean-piaget

Figure 3. Maria Montessori
(https://www.montessorisubirats.com)

1.2. Neuropedagogy in early childhood education in Hungary

The International Research Team and Laboratory of Neuropedagogy (NeuPedLab) is a unique
scientific institute at the Sopron University Benedek Elek Faculty of Pedagogy in Sopron,
Hungary. Based on the Hungarian and international interdisciplinary scientific research in early
childhood education, the institute aims to explore the avenues for applying the current results of
neuroscience as they are applicable in the field of pedagogy. Members of this research team:
pediatric neurologists, researchers of educational sciences, psychologists and classroom
teachers, collaborate on studies in order to develop new pedagogical theories and educational
innovations built on current knowledge in neurology, neuroscience and pedagogy.

Research studies on young children’s brain development and emotional development
indicate the critical importance of early years in child growth and development and the child’s
future life (Bergen and Woodin, 2017). When the research findings related to young children’s
brain and emotional development are integrated with essential issues of pedagogy, a scientific
dialogue between classroom teachers and neurologists is expected to surface with the intention
of exploring the possibilities for initiating new directions in pedagogy (Nouri, 2016). The
human brain is a complex organ which is perceived as a challenging area both for scientist and
teachers to better understand (Adam, 2012).


https://www.montessorisubirats.com/

Figure 4. Neuroscience and Education
(https://edrsrch.io/neuroeducation-connecting-neuroscience-and-education/)

Neuropedagogy includes two vital and distinctive areas: (1) the impact of research in
pediatric neurology for pedagogical practices, and (2) knowledge about learning (Howard-
Jones, 2011). During the first eight years of life the brain develops with such enormous speed
and depth that by the age of three the neural network is well-developed. Brain development
during these first eight years allows children to learn about their environment. These years are a
window of opportunity, a sensitive period for learning. Around the age of eight, this window of
opportunity narrows and the sensitive period of learning closes (Bergen and Woodin, 2017).
Research indicates the quality of child care has an impact on the development of the brain
structure and neural network. Therefore, it is vital to determine the nature of experiences to
which children are exposed during these vital years. If these positive and productive
experiences are limited and/or children have no access to activities and experiences to explore
their environment and their self, the inadequate neural network in their brain will hinder their
exploration and learning (Farmer-Dougan and Alferink, 2013). Children’s interest in
understanding the world around them is the first and essential way of learning for young
children. On the other hand, the constant stress, traumas, and physical and emotional neglect
and abuse will result in learning difficulties and other cognitive and social impairments (Bergen
and Woodin, 2017). In the field of neuropedagogy, pediatric neurologists examine the
neurological development of children, while teachers utilize learning strategies that are
conducive to young children’s learning and the utilization of brain capacity. As
Csikszentmihdlyi (2010) notes effective investments in early childhood leads humans to a
happy life. Therefore, early childhood educators have responsibilities and opportunities to
positively impact the early years to later life.

Comprehensive questions and study activities

e What does the Theory of Constructivism mean and why is it important in early
childhood education?

e What are the distinctive areas of neuropedagogy and what current research indicates
early brain development?

e Find a minimum of 3 research articles detailing the impact of quality childcare and
describe how the research you found supports the importance of positive experiences in
early childhood education.


https://edrsrch.io/neuroeducation-connecting-neuroscience-and-education/

1.3. An empirical micro investigation

In an empirical study in neuropedagogy, we examined the ways of support that early childhood
educators provide to young children to optimize brain development. (Borbas and Varga, 2017).
Our theoretical framework included constructivism and research in neurology and pedagogy.
This pilot study used a paper-pencil survey which was distributed in ten kindergartens. The 45
participants were between 35-46 years old with different lengths of teaching experience. In this
study, we intended to explore the early childhood teachers’ knowledge about brain
development and their willingness to explore and use the recent findings of scientific studies in
neuroscience. The results indicated that the majority of the teachers (75%) has basic knowledge
about theories related to young children’s neurological development. Most participants (86%)
expressed interest, and willingness to expand their knowledge about the implications of neuro
studies in the field of education. Even higher percentage of teachers (91%) believed that they
would need more professional development in methods and approaches that are conducive to
and aligned with brain development. The results of this pilot study indicated that studies in
neuroscience are needed to improve of early childhood educators’ professional skills and
knowledge.

The results of our study also indicated the teachers’ professional understanding of
constructivism and its support for brain development. Unlike traditional school-based
experiences, recent activities in kindergarten promote critical thinking, creativity, “aha
moments” and constructive explorations which are supported with intentional pedagogy and
planning. In addition, some traditional school models and curricula e.g., hurried delivery of
information, lack of time for in-depth exploration, meaningless regulations, and focus on errors
- hinder creativity, and innovative solutions for problems. In the traditional school model,
students are rarely encouraged to find several alternative solutions, individual views and
opinions are not welcome and arguments or different viewpoints are discouraged; overall
individual views and opinions are expelled (Deli-Buda, 2007). On the other hand,
developmentally appropriate education in kindergarten offers numerous and unlimited
opportunities for exploration allowing trial and error approach in an environment in which
children’s interest and motivation is carefully nurtured (Bredekamp and Copple, 2015). For
children’s uninterrupted development, it would be essential to have a transition between
kindergarten and school which would demonstrate the characteristics of support for learning
present in the kindergarten.

Figure S. Learning in the Kindergarten
(https.//www.greysprings.com/products/preschoolbasics)

The quantitative analysis of the data indicated that the kindergarten teachers have basic
knowledge about the brain’s development and its neurological consequences. The participants
expressed a positive attitude about the enhancement of their knowledge related to brain



development. Overall, the responses suggested that the teachers are willing to increase their
pedagogical knowledge, and expressed interest in applying this new knowledge in their
practice. This interest in professional development is promising; teachers who are aware of the
need to expand his/her knowledge about the brain are more likely to effectively meet the
challenges of the paradigm change which includes the infusion of cognitive sciences and
pedagogy.

The results also indicated that the most recent research findings in neuroscience have had
an impact on teachers’ pedagogical practices. Overall, the results indicated a dominance of
constructivism in the participants teaching philosophy regarding learning, and ultimately a
neuro-constructivist approach in kindergarten pedagogy was present. In particular, the support
for the children’s developing neurological system is the most optimal when the following
criteria are present: consideration of children’s interest and prior knowledge, a supportive
environment and the guidance both at social and cognitive levels.

The results of the pilot study also suggested the importance of the infusion of the neuro-
constructivist approaches and the teachers’ practical methodological approaches. This infusion
ultimately leads the teachers to create and maintain a project-based kindergarten model with
activity- and experience-based curriculum. In addition, the environment is instilled with love,
attention, emotional support, and empathy during the learning process. In this model, the
children’s emerging and developing competencies are supported and guided with intentionally
designed activities and experiences. The play-learning-work triad dominates in the daily
activities which offers authentic environment for optimal brain development. Children’s
emotional well-being is supported with positive experiences through puppetry, music, drama
and art activities as well as through free play; all of these become a contributor to optimal brain
development. All these results suggests Selma Fraiberg’s though “Early years are years for
miracles” (Fraiberg, 2014).

Prior to this Hungarian micro-investigation, Zambo, (2008); Zambo & Zambo, (2012)
conducted studies about in-service teachers’ and teacher candidates’ knowledge, thoughts and
views about neuroscience and education. In these studies, more than 850 teacher candidates and
classroom teachers participated. The findings suggested that most teachers and teacher
candidates are interested in neuroscience and use resources to expand their knowledge. They
indicated the need for incorporating information about neuroscience in teacher preparation
programs because they believed that this information would better prepare them to more
effectively work with children, especially, children with special needs. Specifically, those
teachers who expressed full support for the inclusion of neuroscience in educational practices
perceived neuroscience as the most current and evidence-based information for teachers to
diagnose children with learning difficulties and utilize differentiated instruction for diverse
learning styles. On the other hand, teachers who had reservation about neuroscience
acknowledged the benefits of neuroscience; however, they also pointed out the limited nature
of neuroscience and requested more information in psychology and child development to gain a
holistic understanding of development and learning. In addition, a small number of teachers
were hesitant to consider the findings of neuroscience research because of the lack of the
quality of research and they emphasized the need for carefully controlled studies about
classroom practices. As Zambo & Zambo (2011) found that these so called non-believers
perceived children as much more than what a brain scan can capture, and stressed the variety
of other characteristics and impacts that young children hold and experience.

The need for effective teacher preparation in terms of teachers’ competencies for
interpreting the findings of neuroscience research is well documented by Zambo, Zambo &
Sidlik (2013). In their study, they found that teachers are easily misled, because they find
information accompanied with fMRI images more credible than information presented with a
graph or no image. Zambo, Zambo & Sidlik (2013) warns about the neuromyths which are
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“widely used” teaching and learning ideas and concepts with no scientific evidence. Overall,
this line of research substantiates the findings of the micro-investigation with Hungarian
teachers which also found that teachers were knowledgeable about the use of neuroscience
research findings in education to some extent; and they were willing to increase their
knowledge. In the future, the Hungarian micro investigation can be expanded, for example
with higher number of teachers and a more targeted teacher population, to gain further insights
into teachers’ views about neuroscience and its impact on teachers’ classroom practices.

Comprehensive questions and study activities

e Why is it important to improve the knowledge of early childhood educators in
neuroscience?

e List at least 5 positive things that children will experience during Kindergarten.

e Keeping those 5 positive experiences in mind, please provide 5 complimentary
strategies as to how one might facilitate a more manageable transition from the current
Kindergarten exploratory experience to a more structured academic model in
elementary school.

1.4. Closing remarks

In Hungary, a new image of children, a new perspective on childhood and a new educational-
pedagogical approach to young children are emerging. Research about different areas of child
development has changed and molded our understanding of childhood and our approach to
education. One of the main areas that produced significant changes is the scientific
researchabout brain development and the brain structure. The results of these international
studies suggest the need for a paradigm change, a change in perspectives in terms of young
children development and education.

It is time to reconsider the pedagogical landscape of Hungary, especially in early childhood
education, including the content of early education, and the role and responsibilities of
pedagogical programs and curriculum. For these changes, the result of neuroscience, pediatric
neurology should serve as an important foundation and promote pedagogy that is built on
knowledge about the brain.

2. Current trends, dilemmas and future directions in neuropedagogy
in the field of early childhood

During the past 25 years, research on brain structure and function has expanded our
understanding of the relationship between brain development and learning. This field of study
is referred to with several terms such as neuroeducation, neuropedagogy, and Mind, Brain and
Education. Although a strong interest in neuroeducation is present among researchers and
teachers, often misleading recommendations from neuroscience research are made for
classrooms. This article provides an overview of neuroeducational research studies in early
childhood education to demonstrate how this field of study impacts teachers’ and parents’
understanding of best practices and optimal development. Also, to address the concern of the
valid and reliable research in neuroeducation, we outline the principles of neuroeducational
research based on Nouri (2016), and propose directions for future research.

-11 -



2.1. Learning objectives

During the past 25 years research on brain structure and function has expanded our
understanding of the relationship between brain development and learning. Educators, parents
and scientists recognized the importance of this knowledge for supporting children’s optimal
development. This new paradigm of learning has been referred with different terms. For
example Nouri (2016) uses the term of neuroeducational studies which is “defined as a
growing interdisciplinary field based on synergetic connection between neuroscience, cognitive
science, psychology, and education in an effort to improve our theoretical and practical
understanding of learning and education” (p.59). Other theorists call this field of studies as, for
example, educational neuroscience, neuroeducation (Smeyers, 2016), Mind and Brain and
Education (Howard-Jones, 2011) neuropedagogy and neurodidactics (Kraft, 2012). Similar to
Nouri’s definition Patten and Campbell (2011) delineates educational neuroscience as a field of
study that “produce{s} results that ultimately improve teaching and learning, in theory and
practice” (p. 6). Though different names are used synonymously for the disciple; all seem to
convey the idea that instead of being a single discipline, it is an interdisciplinary field that aims
to explore a holistic understanding of learning and education.

Nouri (2016) firmly separates neuroeducational studies from the so called “brain-based
learning” due to the recent criticism about brain-based learning for its overgeneralizing and
oversimplifying neuroscientific findings for the use of education. Zambo (2013) also expressed
her concern about misusing ideas related to neuroscience and applying neuromyths, as she
refers to these simplified and misinterpreted ideas of neurological studies in education.
Similarly, Howard-Jones (2010) warns about neuromyths that play a significant role in molding
teachers’ views and understanding of the relationship between brain and education. These
neuromyths often misguide teachers; for example when teachers advocate for so called
hemisphere strategies to remedy learning disabilities based on the notion that people are rather
right or left-brained, though none of these “myths” are substantiated with data in the field of
neuroscience. To eliminate the problem of oversimplification, overgeneralization and misuse
of information in neuroscience, researchers calls for merging several disciplines such as
cognitive psychology, neurosciences, psychology, cultural anthropology and education, so that
with a multidisciplinary approach, neuroscientists can assist teachers in better understanding
the brain structures and functions (Hruby and Goswami, 2011).

MIND, BRAIN AND
EDUCATION SCIENCE

\~.._____EDUCAT[ON _— /
Figure 6. Neuroeducational studies
(https.//hu.pinterest.com/pin/154107618470178730)
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In this paper, we will provide an overview of neuroeducational research studies in early
childhood education to demonstrate how this field of study impacts teachers’ and parents’
understanding of best practices and optimal development. In addition, to address the concern of
obtaining and using the valid and reliable research in neuroeducation, we also outline of
principles of neuroeducational research based on Nouri (2016), and propose directions for future
research.

3. Trends, Topics and Issues Related to Early Childhood in Neuroeducation

The expectations and pedagogical practices in early childhood are rapidly changing to respond
to the changing societies worldwide. Although with the help of technology, specifically with
brain imaging, we understand more about child development; in many countries the over-
emphasis on academic skills such as reading and math skills, and the neglect of social
emotional development seem to trigger pedagogical practices that are developmentally
inappropriate for young children, and hinder the implementation of balanced approaches to
child development (National Association for the Education of Young Children, 2015). Tobin
(2013) warns about the disappearance of play and appropriate physical movement in young
children’s every day activities as a result of the restricted learning outcomes and inadequate
teaching methods with which teachers erroneously prioritize academic skills and disregard
children’s physical and social emotional needs. To ensure that young children are engaged in
developmentally appropriate activities and interaction, Haslip and Gullo (2018) urge the
support for conducting research and distributing the findings to educators, parents, and policy
makers. This need for research-based practices in early childhood classrooms is targeted in the
field of neuroeducation which uses the theories and techniques of neurosciences to inform
pedagogical practices and further educational research. Without the intention to provide a
comprehensive overview of topics in which neuroeducational research offered pedagogical
implications for early childhood educations, we include intentionally selected topics of research
that targeted essential skills and activities for young children.

Self-regulation, which children develop during the first five years, is a fundamental skill
for life-long learning. Self-regulation includes skills to maintain attention, to be resistant to
distractions and to avoid conflicting behavior. Early childhood teachers have a main role in
helping children regulate their behaviors, emotions and reactions (Blair and Raver, 2015).
Based on the research studies addressing the neurological processes for this effect of music
implementing music, thythm and movement to promote self-regulation is proposed (Williams,
2015). Although the impact of formal music training on neurological development is well-
known (George and Coch, 2011), Williams (2015) argues that the infusion of coordinated
rhythmic activities could serve as effective pedagogical approaches to address the neurological
foundations of self-regulation. Similarly, Neville et al. (2008) found that children who
participated in regular music training demonstrated higher level of auditory selective attention.
Thus, research findings regarding the neurological base for improved self-regulation can guide
teachers in applying music, movement and rhythm in the everyday classroom activities.

Social competence and mental health are vital emerging capacity during the early years;
therefore, there is increased interest in research related to the neurobiological base of these
skills. Neuroscience can identify leverage points for advancing brain development. In
particular, parents’ and caregivers’ presence, and the frequency and quality of interaction
with young child have an impact on the neurodevelopment of the brain, and ultimately
influence the child’s emotional regulations and social cognition (Szalavitz & Perry, 2011).
Therefore, the parents’ and educators’ responsive interaction with children can facilitate the
social emotional well-being of children.
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Enhancing child well-being
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Figure 7. Well—being of childrén
(http://'www.oecd.org/social/family/child-well-being)

e

Neuroscience offers insights into children’s neurological activities during reading or other
literacy-related activities. For example, with examining preschoolers’ brain wave length, Tan
and Molfese (2009) found that children can discriminate between words of different syntactic
classes, though not at the same level as adults. Caffara et al (2018) used MEG data about young
children’s (4-8 years old) reaction to written, and spoken words and visual objects. They found
that the process of learning to read not only impacts written word processing but also affects
object recognition: “‘suggesting a non-language specific impact of reading on children’s neural
mechanism” (p. 21). In addition, Hirsch (2013) points out that emotions are critical in
cognitive development, more specifically in literacy development. Ultimately, with healthy
emotions, as important building blocks in brain, children are more probable to succeed in
literacy-related activities. These findings highlight the interconnection and interdependency
between social emotional development and advancement in literacy skills, which teachers
should consider when planning literacy activities.

The benefits of play is well-documented in general; though some studies specifically point
out the neurological advantages of play during childhood. For example, pretend play promotes
brain development through emotions and cognition in executive function; and stimulates
synaptic connections (Szalavitz and Perry, 2011). In addition, Fletcher (2011) argues that play
settings are the optimal environment for children to develop self-regulations, to exhibit pro-
social behavior and to learn to control aggression. Furthermore, Burdette and Whitaker (2005)
highlights the positive effect of free play with physical activities that involves gross motor play;
children develop vital executive function skills such as attention as well as social skills that
ultimately enrich emotional and cognitive development.
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Figure 8. Emotional and/or cognitive?
(https://eletmod50.com/az-on-szive-erzekeli-az-erzelmi-allapotot)

Overall, these examples for neuroeducational research related to young children’s self-
regulation, social competence, literacy skills and play clearly demonstrate the holistic and
interdisciplinary nature of investigations of these issues related to child development. Further,
in order to offer evidence-based implications for early childhood classrooms and to eliminate
neuromyths which misguide teachers and parents, design and conduct quality research in in
neuroeducation is imperative.

Comprehensive questions and study activities:

e Please provide 5 technique to support the development of emotional self-regulation
skills in the preschool classroom.

e Please describe the way and which music can promote emotional self-regulation by
offering specific examples of musical activities that can be used in a preschool setting?

e What is the benefit of play? How can play support a child’s overall well-being? Please
offer 3-5 examples of what the benefit of play is and how it can support a child’s overall
wellbeing.

4. Research in Neuroeducation

Research in neuroeducation, which is conceptualized as an area within education, is needed in
order to provide brain-related evidence-based suggestions and implication for educators. Nouri &
Mehrmohammadi (2012) defined the boundaries and nature of neuroeducation and also outlined
the principles of neuroeducation research. Specifically, Nouri (2016) identified five principles for
scientific inquiry in neuroeducation based on which the conclusions and implications drawn from
the research findings can offer relevant, evidence-based and usable outcomes. First,
neuroeducation is interdisciplinary in nature because researchers incorporate the knowledge from
diverse fields which include psychological, neural and pedagogical foundations of learning and
development. Because of this interdisciplinary approach to a problem to investigate, there is an
increased chance to propose solutions to educational issues from the perspectives of neuroscience
and other disciplines (Schwartz & Gerlach, 2011). To the present, few studies have been
conducted with a collaboration of researchers in the field of neuroscience, and pedagogy (Nouri,
2016). The second principle of neuroeducational research describes it as applied research which
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ultimately produces findings that improve educational practices. Ultimately, educators and
scientists are encouraged to collaborate and identify and examine questions that will advance
educational practices (Nouri, 2016). Neuroeducational research has the potential to offer valid
and reliable findings with an application for classrooms. Third, neuroeducational research can use
a variety of methodological designs; thus both qualitative and quantitative methods could offer a
new level of understanding related to learning and development. The fourth principle is an
expectations regarding the researchers’ ability to adjust neuroeducational research and their own
philosophical standpoint. Specifically, a researcher with a certain philosophical orientation
determines what questions and issues to investigate (Hendricks, 2017). The final principle is that
neuroeducation is value-saturated because of the ethical and moral issues involved (Nouri, 2016).
In addition to the evaluation of the impact of research findings, it is essential to consider the
ethical issues in the application of neuroscience research in education. Furthermore, Zochi and
Pollack (2013) emphasizes the importance of neuroethics as a new field which responds to the
ethical issues in the context of cultural and social structures. Based on these five principles of
neuroeducational research, Nouri (2016) argues for a common definition for neuroeducational
research which incorporates these principles:

“Neuroeducational research is an interdisciplinary endeavor to develop an insightful
understanding and holistic picture of problems related to learning and education. It thus
epistemologically is based on an integrated methodological pluralism paradigm. This requires
researchers to understand multiple methods and methodologies and employ as they formulate
their own research projects. Researchers have a critical role to play in providing systematic
evidence and conclusions that are scientifically valid and reliable and educationally relevant
and usable.” (p. 64)

Regarding the future directions in neuroeducational research Nouri (2016) suggests the
implementation of the four stage approach proposed first by Pincham et al., (2014). First, educators
and researchers in collaboration identify educational areas in need for which neuroscience might
find solutions. At stage two and three neuroscience researchers design and conduct an investigation
of a problem in a laboratory and analyze whether the findings can be employed in an educational
setting. At the final stage, teachers and researchers in collaboration reflect on the research findings
from the perspective of their discipline. Overall, it is essential to maintain a collaborative
relationship between educators and neuroscience researchers to carry out neuroeducational research
which advances the pedagogical practices and positively impacts students’ learning.

— AweCademy

Figure 9. Neuroeducation research
(https://'www.learn.awecademy.org)
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Comprehensive questions and study activities

e What is Nouri’s five principles of scientific inquiry?

e What is the definition of neuroeducational research and why is it important to have a
common consensus regarding this topic?

e Please explain the significance of the collaborative relationship between educators and
neuroscience researchers? How does this collaboration manifest in the context of
classroom practices in curriculum implementation? (Please provide 3-5 examples)

5. Closing remarks

Neuroscience and neuroeducation/neuropedagogy is attractive. Researchers and teachers want
to understand brain functions and brain structures so that they can facilitate learning.
Especially, early childhood educators and parents are open to and interested in the newest
findings of neuroscience so that they can better facilitate child’s behavior, motivation and
attention for future success. Although there is a need for further research-based guidance in
education, caution must be taken. Neuromyths that are misconception about the mind and brain
functioning could cover and hide real relationship between brain and education, and might
cause unwanted side-effects in education. Because of the wide-spread misconceptions about
brain and the applicable recommendations, further research is needed. As Pasquinelly (2012)
put“knowledge must be pursued, conveniently disseminated, and taught (p. 93). With this
emerging new knowledge, early childhood teachers will be better equipped to implement a
developmentally appropriate curriculum.

6. Conclusion and acknowledgement

Interpretation and understanding the first years of human life, early childhood and childhood
have undergone paradigmatic changes in the last few years. The latest national and
international researches emphasize childhood as a key factor in the course of life of the
individual. Developing and educating children is crucial for the progress of a nation and the
development of the economy, since only happy, well-balanced, talented children are able to
build a prospering and sustainable society. In case the investment in children and families
happens in a bright way, the next generation will surely pay it back. Looking at our children
from a wide perspective we can say that they are the citizens, workers, parents of tomorrow, the
founders of the society of the future and the basis of the development of the economy.
Intelligent investment is a kind of key in establishing a happy life, so there is an unlimited
chance and extreme responsibility on our shoulders, since early years last forever. It is therefore
vitally important that student teachers have very high quality initial teacher education,
supported by well-educated and knowledgeable lecturers and pedagogues. It is also important
that qualified teachers and other adults working with our youngest children have access to, and
opportunities for continual professional development throughout their career. Having highly
qualified teachers for young children is vital as the early years are such an important stage of
children’s development and pave the way for all future learning.

The period up to eight years is considered to be the peak time for brain development. From
birth to about the age of eight the brain is a super-sponge. This is the brain's most absorbent
stage, where it actively learns from its environment. “Windows of opportunity” are sensitive
periods in children’s lives when specific types of learning take place. Information flows easily
into the brain through 'windows' that are open for only a short duration. Then the 'windows'
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close, and much of the fundamental architecture of the brain is completed. Scientists are
continually learning more about how young children’s brains develop. At the same time,
teachers are looking for effective strategies to help children use their brains to their fullest
capacity.

This educational material contributes to this dialogue by summarizing what we already
know about the learning process in the brain and suggests how it might inform the teaching and
learning process in the classroom.

I would like to express my very special thanks to my colleagues, Tiinde Szécsi, Veronika
Mak, Réka Kissné Zsamboki and Suzy Rosemond for their excellent work and professional
assistance during the project. My sincere and heartfelt thanks also go to the participants of this
international research.
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