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Abstract: The study addresses to the modern praxeological
approach of professional training of futute primary school
teachers on the research results application of modern
neuroscience. The essence of praxeology as a science and
praxeological approach in pedagogical activity is considered.
The expediency of praxeological orientation during the
professional training of future primary school teachers is
substantiated. Theoretical bases of neurosciences studies in
the system of pedagogical education and neuropedagogy
formation are also considered. Based on the neuromyths
spread, the problem of obtaining neuroscientific knowledge
by future teachers in the context of praxeological orientation
is actualized, which will significantly help to otient the latter
to effective and efficient professional activity. The key
structural components of the author’s model of primary
school teachet’s training using a praxeological approach in the
context of modern neuroscience are proposed and described
in the study. The key theoretical provisions of the
motivational and target component, organizational and
procedural, semantic, operational and technological,
diagnostic and effective components of the specified model
are generalized. The theoretical provisions of modern
neuroscience are detailed, which are the basis of the semantic
component of the model. The purpose and tasks of the
authot’s course “Modern neuroscience in the education
system” are determined, which is the basis of the content
component of the model of training future primary school
teachers. Perspective directions of future scientific studies are
outlined - research of biological and neural feedback in
educational activity.
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Introduction

Socio and economic changes and processes of Ukraine’s integration
into the European educational space, reform of primary education, new
approved standard of primary education, active informatization of education
and general processes of globalization of the Fourth Industrial Revolution
necessitated urgent modernization of primary school teachers. Today it a
priority to train a new teachers’ generation remains the same in order to be
capable to carry out professional activities through wide use of the latest
findings, including in neuroscience. Therefore, the question of the lack of
focus on the application of modern results of neuroscience research is
relevant according their professional activities in the content training of
future primary school teachers.

Despite the rapid technology development, the system of training
teachers remains almost unchanged. The transition period during the reform
of the education system (the New Ukrainian School and the new system of
pedagogical staff training), surely, causes difficulties for the education system
as a whole. On the one hand, the state initiates reforms and lays the
groundwork at the legislative level, on the other hand, the content of
teacher’s training remains unchanged, which depends on the research and
teaching staff of the higher educational institution. The content of
educational programs for the future primary school teachers’ training is
approved by the academic councils of higher educational institutions
(Melnyk, 2021; Komogorova, 2021; Palamarchuk, 2020; Melnyk, 2019;
Sheremet, 2019; Onishchuk, 2020; Maksymchuk, 2020a; Maksymchuk,
2020Db).

Modern praxeology, as a science of the effectiveness of practical
activities, allows to identify the nature of the interaction development
between the society needs and the requirements of reform and compliance
with the education of future teachers. Modern praxeology allows us to
predict possible scenarios for the implementation of certain reforms and
changes in educational programs for the training of future teachers.

At the same time, a high interest in neurobiological research on the
part of primary school pupils’ parents and teachers themselves leads to the
introduction of the latter ones in teaching. However, the lack of teachers’
qualified training to apply the results of neuroscience in their professional
activities leads to unsystematic and sometimes inappropriate (or harmful)
use of research in modern neuroscience. Thus, the ideas incorrect or out of
context about the development and functioning of the children’s brain in
primary school age, which teachers use during training (Grospietsch &
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Mayer, 2018) are confirmed. In order to achieve the effectiveness of the
implemented reforms of primary education and the future primary school
teachers’ training, the content of their pedagogical education remains
relevant.

The aim of the study is to present a model of professional training
of primary school teachers using a praxeological approach in the context of
modern neuroscience.

In general, today the problems of praxeological orientation of future
teachers’ training and the use of scientific research in modern neuroscience
in teaching are not new and are actively explored by European and
Ukrainian researchers.

Thus, general issues of praxeology, the concept of improving the
effectiveness of pedagogical activities are explored by Andrushchenko
(2018), Kremen (2019) and others, who emphasize the importance of the
future teacher’s competence forming to think rationally and use teaching
aids in the context of their focus on performance (Dzhanda, 2019). A
separate area of research in pedagogical praxeology is represented by the
research of Semenikhina O., Semenog O. Drushliak M. (2018) and others,
who focus their research on the availability of methodological and practical
basis for future teachers to practice their pedagogical skills (Semenikhina,
2018).

The vast majority of studies in pedagogical praxeology in Ukraine
focuses on substantiating the praxeological approach in pedagogical
activities (both training of teachers and during the educational process in
general secondary education) (Romanovska, 2016) and the separation of
praxeological training in a separate component of the educational program
of future teachers (Maiboroda, 2012); the emphasis on the combination of
the main categories of praxeology and scientific provisions to clarify the
essence of pedagogical activity (Dzhanda, 2019).

In the last decade, neural mechanisms of learning have become of
paramount interest. The emergence of neuropedagogy as a science is
associated with Hart L. (1999). The latter states that without understanding
how the brain functions one cannot create an effective educational
environment (Hart, 1999).

Numerous studies have been conducted by modern neuroscientists
in recent years, and a number of studies have confirmed the existence of
neuromyths (Understanding the Brain, 2002) — incorrect ideas among
educators about the development and functioning of the brain (Deligiannidi,
2015).
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Our analysis and the authot’s experience show that the application of
praxeological approach and neuropsychological techniques and methods are
not new in research, they are a universal tool for stimulating the cognitive
processes of students.

Actually, there are numerous studies on the implications of using a
praxeological approach in professional training of future primary school
teachers training. In the context of neuropedagogy, however, these studies
are rather sporadic. Therefore, it is essential to encourage Ukrainian scholars
to raise the problem of praxeological orientations especially in terms of
neuroscience.

Praxeological orientation of modern approaches to professional
training of future teachers

Systematic modernization of the educational branch involves
changes in both the school education system and the system of future
teachers’ training. There are many contradictions in the training of future
primary school teachers, and one of the main ones is that professional
training takes place in the process of high-quality and significantly different
activities, which is significantly different from the professional environment.
One of the ways to resolve this contradiction is the scenario of mastering
the profession in the process of dynamic transition from academic,
educational and professional, to proper professionalism through simulated
professional situations. Therefore, modern approaches to the training of
primary school teachers involve the implementation and specification of the
paradigm of personality-oriented education, which include the following
approaches: personal, individual, cultural, axiological, activity, contextual and
praxeological.

Praxeology is a research branch that studies human activities in terms
of its effectiveness. The praxeological orientation of the training of future
primary school teachers presupposes preparation for the activities
performance that must be effective and successful. The success of a
teacher’s professional activity is assessed as the effectiveness of pedagogical
action. Under the success of pedagogical action, we understand the result of
professional activity of primary school teachers, which has a positive
external and internal assessment of quality activities. Therefore, the
effectiveness of primary school teachers, we understand the activities of
teachers who are most focused on achieving the results of the State Standard
of Primary Education, where the general learning outcomes defined as “a set
of knowledge, skills, ways of thinking, views, values and other personal
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qualities of primary school students. education that meets the general goals
of the education sector” (State Standard of Primary Education, 2018).

In order to achieve this effectiveness of primary school teachers at
the national level in 2020, the Ministry of Economic Development, Trade
and Agriculture approved a professional standard for the following
professions: “Primary school teacher of general secondary education”,
“Teacher of general secondary education”, “Primary school teacher (with a
diploma of a junior specialist)” (On the Statement of the Professional
Standard, 2020). Part 4 of the Standard summarizes the general
competencies that primary school teachers should have, namely: civil, social,
cultural, leadership and entrepreneurship ones.

We agree with the researches and continue to develop the idea of the
implementation of the Professional Standard for Primary School Teachers
and focus on achieving the results of the State Standard which should be the
most practiced praxeological approach, especially at the stage of professional
training of future teachers.

The main concepts of the praxeological approach in the context of
the above mentioned are the following: efficiency, rationality, purpose,
planning, result, productivity (Malykhin, 2014). That is why the successful
activity of future primary school teachers is facilitated by the appropriate
level of the skills formation, such as: analytical, prognostic, constructive,
organizational, communicative, diagnostic, reflective one. Achieving the
following skills in future primary school teachers is most effective provided
the implementation of the praxeological approach, as it provides not only
efficiency and effectiveness, but also occurs with the least resource costs
(Skoryk T. And Hytsyk N., 2020).

Therefor we consider it necessary to choose and use a praxeological
approach during the training of primary school teachers, which will
maximize the process of training through the actualization of its categories,
thus it will serve as a methodological guide in implementing the model of
teacher training for quality, successful and result-oriented professional
activity.

Professional training of future primary school teachers in the context
of modern neuroscience

One of the complex reform results of general secondary education
(reform of the New Ukrainian School) is the training of highly qualified
teachers, which is impossible without reforming the higher educational
system. Regarding the fact, one of the priorities of higher education today is
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to train highly qualified teachers to work in general secondary education
institutions that have key competencies, cross-cutting skills, and modern
teaching methods and are able to implement partnership pedagogy in
education (Educational Reform, 2019).

To achieve this goal at the National Level by the order of the
Ministry of Education and Science of Ukraine dated 16.07.2018 Ne 776 the
Concept of development of pedagogical education was approved, which
covers all elements of training teachers to carry out their professional
activities. As for the content of future teachers’ training, it is determined by
the Educational Program and approved by the Academic Council of the
higher educational institution (paragraph 8 of Article 36 and subparagraph
17 of the Ist part of Articlel of the Law of Ukraine “On Higher
Education”). Thus, the quality of teacher training is mainly the responsibility
of higher education institutions; and therefore the content of the educational
program, which trains such teachers, should correspond to modern scientific
ideas about the teaching effectiveness.

As we have already mentioned, the main task of the praxeological
approach in the process of future teachers’s training is to research, master
and use the necessary knowledge to carry out effective professional
activities. That is why the implementation of the results of modern
neuroscience research in the content of curricula of future teachers, in our
opinion, can be extremely effective and efficient.

Neuroscience is a set of scientific disciplines that study the nervous
system at various levels, from the molecular level to the whole organism. In
recent decades pedagogical research has confirmed the need to study the
neural mechanisms of teaching and education (Organization for Economic
Co-operation and Development, 2002), which has led to the isolation and
development of a new direction of pedagogical education — neuropedagogy,
mastering of which allows to more effectively carry out the process of
professional training of future primary school teachers (Chojak M., 2018).

The very idea of using neurobiology research in the pedagogical
process is not new and is a fairly common practice in the last 10-15 years.
Neuropedagogy combines the efforts of researchers in the field of cognitive
neurobiology, developmental neurobiology, educational psychology,
pedagogy and didactics, in order to study the relationships between
biological processes and educational activities. Most often to study the
neurobiological mechanisms of reading, mathematical calculations, attention
to solve or facilitate learning in dyslexia, dyscalcomia.

In the context of the recent reforms of the primary school (New
Ukrainian School) and the reform of teachers’ staff training who will work in
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the reformed system of general secondary education, we believe that the
results of neuroscience research should be integrated into the curriculum of
future primary school teachers. And the content of this knowledge and
practices should be focused not on the inclusion of individual students who
have learning difficulties, but on the coverage of modern and effective
methods and teaching of all students. The result of such a systematic use of
neuroscience will be a teacher who will be able to organize an effective and
efficient educational environment for each child.

It should be noted that the teachers’ interest in brain studies and the
use of these results in education and teaching practice in the absence of
sufficient knowledge leads to widespread misconceptions about the
development and functioning of the brain, the so-called neuromyths. That is
why the question of integration of the results of neuroscience research in the
content of the curricula of future teachers leaves no doubt.

Neuromyphs are misconceptions about the development and
functioning of the brain that have arisen “due to misunderstandings,
misinterpretations or incorrect citations of scientifically sound facts from
brain research to justify the use of brain research in education. A number of
recent studies initiated by Howard-Jones P. (2012) have confirmed the
existence of neuromyths among educators at different levels of education in
many countries (Dekker S., 2012).

One of the reasons for the widespread use of neuromyths is that
almost all researchers call it the lack of scientific knowledge and skills of
teachers needed for critical evaluation of the results of neurobiological
studies and the application of experimental data in teaching practice
(Grospietsch F., 2020). This leads to simplification and misinterpretation of
the results of brain studied, attempts to see in these studies a direct
connection with the practical actions of the teacher. Usually, neuromyths
contain a certain element of the real fact, but its interpretation is simplified
or distorted.

It is clear that mixing facts and myths in teachers’ perceptions creates
conditions for choosing inadequate approaches and teaching methods
(Horvath J., 2018), so following neuromyths creates risks of using incorrect
methods and intensifying learning at the stage of adaptation in the first
grade, unreasonable division of children, inadequate methods of correction
of school problems and wrong attitude to children with special needs. There
are studies that show the increasing teachers’ knowledge of brain
development and functioning which reduces their belief in neuromyths
(Papadatou-Pastou M., 2017).
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Thus, there are several reasons that need serious attention to the
widespread use of neuromyths in education. First, myths can become
limiting beliefs that disrupt the learning process and limit students’
opportunities. Second, myths can be the basis for choosing inadequate and
ineffective teaching methods. Third, beliefs in myths create a false
impression of children’s abilities, which leads to unreasonable expectations
or unjustified restrictions.

For example, the belief in the myth that children are “visuals”,
“kinesthetes”, «audials” and that they learn better if they receive information
according to their learning “systems”, leads to the fact that teachers were
willing to build their learning based on inaccurate and misperceived
information (Organization for Economic Co-operation and Development,
2002).

These and other similar neuromyths lead to misinterpretation of the
results of neuroscience research, attempts to find in these studies a direct
relationship with their practical application in the professional activities of
the teacher.

Teachers’ interest in the development and functioning of the brain,
on the one hand, is combined with insufficient, fragmentary and
unsystematic neurobiological knowledge. That is why we consider it
necessary to systematically integrate the results of neuroscience research into
the curricula of future primary school teachers.

Professional training of primary school teachers using a praxeological
approach in the context of modern neuroscience

When building a model of professional training of primary school
teachers using a praxeological approach in the context of modern
neuroscience, we relied on the definition of Bykov V. (2014) that the
concept of “model” as a representation of a system that designs and reflects
the features and properties of this system which in its turn ensures the
purposes achieving of formation and the use of the model (Bykov V., 2014).
The purpose of building our model, or its effective result, is a professionally
trained future primary school teacher who knows, can and who is ready to
systematically and consistently use in their professional activities the results
of neuroscience research and all his professional activities are praxeologically
oriented.

Our proposed model covers several components, which are defined
according to the general theory of the activity structure:

- motivational and target component, which provides the purposes
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and objectives of the educational process of future primary school teachers;

- organizational and procedural component, which determines the
principles of implementing organizational-pedagogical conditions in
professional training of future primary school teachers;

- Semantic and operational-technological component, which determines
the content of educational programs in the context of modern neuroscience
and the application of praxeological approach;

- diagnostic and effective components that determine the criteria and
indicators of the effectiveness of professional training of primary school
teachers using a praxeological approach in the context of modern
neuroscience.

The didactic system of the mentioned model is shown in Figure 1.

Motivational
and target
component

Organizational
and procedural
component

Effective
component

Semantic and
Diagnostic operational-
component technological
component

Fig. 1. Didactic system of the model of future teachers’ training in
accordance with the general theory of the activity structure of (Dubaseniuk, 2003)

As we have defined, the final result of our model of future primary
school teachers’ training using a praxeological approach in the context of
modern neuroscience is a teacher focused and oriented on productive
professional activity. Achieving effective activity is a subject to the
consistent formation of the following algorithm: purpose setting (targeting),
implementation of processes to achieve the purpose (activity), achieving the
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intended result (purpose), monitoring of activities (efficiency) (Skoryk T.,
2020).

The conceptual block of the model is based on the following
theoretical statements of modern neuroscience:

- the brain can recreate i neural connections with the aim of adapting
to the environment (Brault F., 2020);

- human actions, accompanied by the activation of the
corresponding structure of neurons in his brain cause the activation of the
same structure of neurons in the brain of another person who monitors
these actions. This phenomenon is called the “action of mirror neurons”
(Rizzolatti G., 1998);

- insights on the functions of the brain limbic formations ensuring
motivational activities during information acquisition (Vovkanich L., 2020);

- psychophysiological mechanisms which regulate intellectual activity,
as well as higher mental functions (Kushch O., 2014);

- the brain self-organization theory which explains how active
thinking, memory, attention and behaviour work (Kushch O., 2014);

- insights on an individual profile of interhemispheric functional
asymmetry, which includes a certain functional antagonism;

- insights on child’s development in the context of genetic
development programmes and social factors (Druzhilovskaya O., 2020).

The motivational and organizational component of our model of
training future primary school teachers using a praxeological approach in the
context of modern neuroscience is based on the following statements:

- every brain is unique due to many different parameters
(productivity, memory, flexibility, information processing speed), which in
turn emphasizes that learning should be only personality-oriented;

- extremely important is emotions during the educational process.
And the emotions of both learners and teachers are important;

- emotions of students are related to their cognitive processes, so
emotional intelligence is one of the key factors in successful learning;

- brain is able to perceive information both focused and peripheral,
so the background of learning is important, in which students are;

- nature of the brain is focused on active knowledge of the world
and curiosity, so there should be constant activities focused on creativity,
research, development of thinking of the inventor;

- brain activity is focused on finding relationships and patterns, so
learning should include such activities;
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- brain functions most successfully in conditions of freedom of
expression, so a democratic style of learning and creating a democratic
educational environment are important;

- neuro-educational resources are a powerful tool for significantly
improving the students’ success;

- diversity (content, forms, methods, techniques, etc.) are an
important element of a successful strategy of consolidating educational
material;

- feedback on each stage of learning is the basis of neuropedagogy,
which can significantly increase the effectiveness of learning;

- overload of brain activity, as well as insufficient load of brain
activity negatively affects the success of learning.

In this regard, we suggest implementing a course, titled “Modern
neuroscience in education”; in our model of professional training for future
primary school teachers. The course aims to provide future primary school
teachers with relevant knowledge about the ways of using neuroscientific
findings in their professional activities.

The key task of the course can be the studying of the educational
process patterns, considering the neuro-ontogenetic transformations in
accordance with the age stages.

The content of this course, in our opinion, should include the
following topics: cognitive styles of individual topological features;
neuroplasticity of the brain and the application of this feature in the
educational process; provisions on the functions of limbic formations in the
context of motivation to learn; praxiological mechanisms of one’s creative
thinking; theory of self-organization of brain activity; insights on an
individual profile of interhemispheric functional asymmetry.

We consider it important to emphasize neuronal plasticity in the
educational process in primary school; motivational activity of educational
activity of children of primary school age at dominance of right hemisphere
functions; organization of the educational process taking into account the
left hemisphere dominance and the level of limbic activity, which leads to
the expression of emotions and creative ideas; forms and methods of
activation of right hemisphere functions together with left hemisphere
application of verbal instructions.

Given  that  neuropedagogy  integrates  neurophysiology,
neuropsychology, psychophysiology, anthropology, neurogenetics and other
modern neurosciences, we consider it necessary to introduce courses on the
basics of modern neuroscience. This can be an introductory course in
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neuroscience or separately for each of them. It is important for future
primary school teachers to gain basic understanding of the neural
organization of mental and other activities of primary school children, which
will prevent the future spread of neuromyths in pedagogical practice.

In the implementation of the operational component of the model
of professional training of future primary school teachers, we consider it
appropriate to use the method of biological feedback, which will assess and
train cognitive abilities. Today, modern information and communication
technologies allow you to choose a variety of tools that allow for biological
feedback - biofeedback (Erickson H., 2021). Also of interest may be
“neurofeedback” — is a neural feedback that can be realized on the basis of
various parameters of the electroencephalogram of the brain (Kumari M.,
2020). We are critical of the technical capabilities of pedagogical higher
educational institutions in Ukraine, but assume that research and teaching
staff can initiate research for budget funds, grants and other resources to
purchase equipment for biofeedback and neurofeedback research. These
methods (Ratanasiripong P., 2014) deserve attention in the context of
modern neuroscience and praxeological approach in teacher’s professional
training (Oman D., 2018), which will allow the latter ones to study the
adaptability of primary school children to learning and education at school,
assess the current psychological state of students, to optimize the physical
and cognitive activity of participants in the educational process (Salam U.,
2013).

In the diagnostic component of the training model of future primary
school teachers the praxeological self-assessment can be a systematic analysis
of pedagogical activities and professional reflection.

Thus, our proposed model of future primary school teachers’
training, considering the praxeological approach in the context of modern
neuroscience, includes several components that are defined according to the
general theory of activity structure: motivational and target component
(which provides goals and objectives of the educational process);
organizational and procedural component (which determines the principles
of constructing the educational process and fulfilling organizational-
pedagogical conditions); content and operational-procedural components
(which determines the content of the curriculum); diagnostic and effective
components (which determine the criteria and indicators of the effectiveness
of the curriculum).
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Conclusion

Analysis of modern approaches to the development of primary
school children in the context of modern neuroscience allows to draw the
following conclusions:

- the reforming educational system (New Ukrainian School
Reform of the Teacher’s Training) requires the training of highly
professional primary school teachers who will be ready, able and motivated
to implement all the provisions of reforms in primary school education;

- the studies of modern neuroscience confirm the effectiveness of
the praxeological approach and actualize their active use in pedagogical
practice;

- the unsystematic approach to the training of future teachers can
contribute to the emergence of neuromyths, which significantly complicate
the effectiveness of the educational process;

- the modern research in neuroscience requires the training of
future teachers who will be ready to apply these results in their professional
activities, which is result-oriented itself;

That is why we believe that curricula for the study of brain activity of
primary school children should be built interdisciplinary using adapted
methods of brain research in pedagogy.

The proposed model of future primary school teachers’ training in
the context of modern neuroscience and praxeological orientation will allow
to obtain highly qualified teachers focused on effective professional activity.

The prospect areas of further research are the development of the
authot’s programs in neuropedagogy and their implementation in the system
of professional development and retraining of teachers. Scientific research
on biological and neural feedback during educational training remains
promising.
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