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THE MODEL OF PROFESSIONAL DEVELOPMENT OF NATURAL SCIENCE

TEACHERS OF RURAL SCHOOLS IN THE CONDITIONS OF DISTANCE
EDUCATIONAL PROCESS

Abstract. The article substantiates the concept and the need to introduce a model of professional
development of natural sciences teachers in rural schools in the context of distance educational
process in the conditions of digitalization of the domestic school education system, the risks
associated with the pandemic, determining its impact on the educational process in rural schools in
today's realities. The article reveals the pedagogical conditions of professional development of
natural science teachers of rural schools in the conditions of distance educational process. The
structural-functional model of this study is developed and experimentally checked, which contains
three interconnected blocks.

The methodological-target block reflects: purpose; concepts; methodological approaches; general
pedagogical principles; specific principles.

The content-technological block contains pedagogical conditions of professional development of
natural science teachers of rural schools in the conditions of distance educational process (online
coordination of the process of professional development of natural science teachers of rural
schools in the conditions of remote work of centres of professional development of pedagogical
workers based on technology “DDI” (disclosure, development and implementation);
intensification of activity of the centres of professional development of pedagogical workers on
the basis of pedagogical technologies of resource-oriented training of natural science teachers of
rural schools and network cooperation; introduction of the author’s special course “Digitalization
of the educational process” as an open learning environment for the continuous development of
natural science teachers of rural schools), as well as forms and methods of teaching pedagogues
and their professional development.
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The diagnostic-effective block reflects certain criteria (cognitive-digital, activity-effective and
personal-evaluative); low (reproductive), medium (reproductive-creative), high (productive-
creative) levels of professional development of natural science teachers in rural schools in the
conditions of distance educational process and the expected result from the implementation of the
structural-functional model.

The results of the study allowed to state the positive, statistically significant dynamics of
professional development of natural science teachers of rural schools in the conditions of distance
educational process in the experimental group.

Keywords: professional development; rural schools; distance learning; structural-functional
model; pedagogical conditions; digitalization.

1. INTRODUCTION

The problem statement. Modern rural school is multivariable, mostly few in number,
which requires a special approach to its operation, creating appropriate conditions for quality
education, upbringing and development of students, especially in the conditions of distance
learning. The urgency of the problem of creating optimal starting conditions for the full
development of the personality of rural school students orients the educational system to solve
an important socio-economic and socio-political problem: ensuring sustainable development
of rural school as a social institution that provides basic general secondary education and is a
factor of stability, social, economic and cultural development of the state. On the other hand,
the challenges of the time associated with the pandemic have led educators to pay special
attention to improving the quality of distance learning in rural schools and, consequently, to
shaping their ability to create and develop a digital educational environment in rural school.
Currently in Ukraine, rural schools are in a difficult situation of restructuring and
modernization, due to the following facts: school closure due to understaffing; loss of school
its socio-cultural significance; reducing the quality of rural education; limited acquisition of
social experience by students. In addition, rural education cannot compete with urban
education for many reasons, including: insufficient logistical and educational support for rural
schools; low knowledge quality of rural school graduates and their competitiveness in the
market of educational services; low qualification and professional competence of teachers in
the context of the implementation of quality distance learning process. The challenges of the
time associated with the pandemic direct educators to pay special attention to improving the
quality of distance learning in rural schools and, consequently, to developing their ability to
create and develop a digital educational environment in rural school. Therefore, there is a
question of rethinking and improving the process of developing the professional competence
of natural science teachers working at rural schools, its pedagogical basis in accordance with
today’s conditions.

Analysis of recent research and publications. In recent decades, domestic and foreign
pedagogy has established an understanding of new opportunities for distance education.
Scientists emphasize that information and communication technologies become the basis for
designing and modelling a new development environment and learning space, which are
called “information space”, “information environment”, “information-learning environment”,
“information-educational environment”, “digital educational environment”. Various scholars
in their works call the information-educational environment (or digital educational
environment) as:

— integrated environment of information-educational resources (electronic libraries,
educational systems and programs) of hardware-software and telecommunication
tools, rules of their support, administration and use, providing unified technological
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means of information, information support and organization of educational process,
scientific researches, professional consulting [1];

— open system that combines intellectual, cultural, program-methodological,
organizational and technical resources; a system that combines information, technical,
educational and methodological support, inextricably linked with the subject of the
educational process [2];

— system-organized set of means of data transmission, information resources, interaction
protocols, hardware-software and organizational-methodical support, focused on
meeting the educational needs of users[3].

Researchers Yu. Bohachkov, V. Bykov, O. Pinchuk, A. Manako, O.Volnevych,
V. Tsarenko, P. Ukhan, I. Mushkause use the concept “E-learning environment” — a kind of
learning environment, which is a purposefully built simulation-forming, educational-
cognitive, organizational-technological and information-communication space, which
provides the necessary and sufficient conditions for effective achievement of the goals of e-
pedagogical systems[4].

During the scientific research it was found out that among the scientific publications of
recent years there are those devoted to the organization of distance learning and the creation
of digital educational environment: organization of the educational process using distance
learning technologies in 2020/2021 academic year [5], [6], [7], [8]; experience of Kyiv
educators in organizing distance learning [9];emergency distance learning in Ukraine [10]
professional growth of pedagogues in the context of digital education and their motivation to
master digital technologies[11],[12]etc. and others. On the websites of regional institutes of
postgraduate pedagogical education, we can find a significant number of methodological
recommendations on how to create a digital educational environment for the organization of
distance learning.

At the same time, the problem of professional development of natural science teachers
of rural schools in the conditions of distance educational process has not received a holistic
and systematic coverage.

The purpose of the article. The purpose of the article is to develop and experimentally
test the effectiveness of the model of professional development of natural sciences teachers in
rural schools in the context of distance educational process.

2. RESEARCH METHODOLOGY

The study is based on clarifying the defining characteristics of professional
development of natural science teachers of rural schools. Previously, a structural-logical
analysis of the essence of professional development of natural science teachers was held. The
method of modelling is used to form a holistic view of professional development of natural
science teachers in rural schools in the distance educational process.

To confirm the reliability of the obtained results Pearson’s criterion y*was used.

The idea of the article belongs to O. Topuzov: he formulated the goal, clarified the task
and determined the conceptual provisions of the structural-functional model of professional
development of natural science teachers of rural schools in the conditions of distance
educational process. M. Grynova defined pedagogical conditions of professional development
of natural science teachers of rural schools in the conditions of distance educational process.
A. Barbinova presented a diagnostic-effective block of the model of professional development
of natural science teachers of rural schools in the conditions of distance educational process,
as well as a generalization of the results of statistical testing. O. Kharchenko described and
carried out the pedagogical experiment of the implementation of model of development of
natural science teachers of rural schools in the conditions of distance educational process.
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N. Kononets developed and implemented an author’s special course “Digitalization of the
educational process”.

3. RESULTS OF THE RESEARCH

The relevance, complexity and multidimensional nature of the problem of our study
necessitate the modelling of professional development of natural science teachers of rural
schools in the conditions of distance educational process as one of the most optimal ways to
solve it.

The model considers that in the specific conditions of a rural school a natural science
teacher can teach students physics, geography, chemistry, computer science and mathematics,
and sometimes even subjects of humanities or physical culture, and the teacher has to use
different forms of work: individual, collective, group, etc. Thus, the model orients the
construction of the trajectory of professional development of natural sciences teachers in rural
schools in the context of distance educational process, taking into account the multifaceted
professional activity of teachers

Structural-functional model of professional development of natural science teachers of
rural schools in the conditions of distance educational process should reflect the training of
pedagogues in the system of its relations with the social and information environment and
imitate the behaviour of a particular system [13].

Determining the conceptual provisions of the structural-functional model of
professional development of natural science teachers of rural schools in the conditions of
distance educational process, we considered the following methodological principles:

— the concept of the development of continuing pedagogical education of Ukraine,
which aims to implement the basic principles of continuing pedagogical education
(continuity; combination of national educational traditions and best world
experience; flexibility in responding to social changes and predictability; innovation)
and to improve the content of this education and the organization of the educational
process in order to develop the professional competence of each teacher;

— the concept of continuing education as an education, unlimited in time, space, forms
and methods of teaching, which combines all the activities and resources of the
education sector; as a promising way to solve the problem of professional
development of natural science teachers of rural schools in the conditions of distance
educational process; focus on lifelong learning;

— the concept of a virtual online community of natural science teachers, which
necessitates the development and use of a distance course to provide means of
Internet services open discussions, participation in public discussions, interactive
group communication [14];

— the concept of resource-basedlearning (RBL), which necessitates the use of
pedagogical technologies RBL, of nature science teachers in the conditions of
distance educational process: web-quest technology, educational project, Web2.0,
mindmapping, cloud technologies and kaizen technology;

— competency approach as the focus of the educational process on achieving results,
which are the professional development of natural science teachers in rural schools in
the conditions of distance educational process, as well as on the formation of skills to
operate such technologies and knowledge that meet the needs of modern digital
society;

— acmeological approach or the pedagogy of success, that ensures the priority of
practice-oriented forms of organizing the training of nature science teachers,
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designed to develop professionalism as a basic category of acmeology; accumulates a
set of methods, forms, means of organizing their educational activities, focused on
the development of their professional competence, a high level of productivity and
professional maturity, meeting the needs of creative growth;

— activity approach, that allows to consider the process of professional development of
natural science teachers of rural schools in the conditions of distance educational
process as the maximum stimulation of teacher self-education, the mechanism of
transfering teachers to the position of the subject of cognition, activity and
communication, which ensures the effectiveness of this process;

— synergetic approach in natural education contributes to a fuller implementation of
the basic didactic conditions of the educational process organization, taking into
account its basic principles (scientific, systematic, the connection of theory with
practice, etc.) and the integration of knowledge from different natural sciences (the
development of multifunctional competence of nature science teachers, who work at
rural schools), strengthening interdisciplinary links, for a deeper understanding of the
unity of the nature laws, society, and hence the development of professional
competence of teachers; determines the development and application in the process
of training teachers ideas about the openness of the world, the integrity and
relationships of human, nature and society;

— personality-oriented approach as the highest form of humanization of the
educational process makes it possible to take into account the subjective experience
of natural science teachers of rural schools, the working practice of professional
development centres for pedagogical workers and to create comfortable conditions
for pedagogues’ self-education, to provide construction of an individual trajectory of
professional development of each teacher, the development of his personal potential,
to promote formation of individual author’s style of the teacher in the conditions of
distance educational process [15];

— technological approach is based on mastering by the natural science teacher of rural
schools of variable technologies, digital technologies and their use in educational
process for the purpose of achievement of a high level of development of the
professional competence which considerably depends on its digital component;

— system approach indicates the structure and multicomponent of professional
competence of natural science teachers of rural schools; contributes to a holistic view
of the problem of professional development of natural science teachers of rural
schools in the conditions of distance educational process and allows us to consider it,
firstly, as a step towards continuing education, and secondly — to ensure unity,
integrity and functionality of all components of the structural-functional model [16].

On the basis of results of psychological-pedagogical researchesas well as taking into
account the best practices of distance learning [17], [18], [19] and practical experience of
work of the centres of professional development of pedagogical workers, pedagogical
conditions of professional development of natural science teachers of rural schools in the
conditions of distance educational process are defined and theoretically substantiated.

The first pedagogical condition is online coordination of the process of professional
development of natural science teachers of rural schools in the conditions of remote work of
centers of professional development of pedagogical workers on the basis of “DDI”
technology (disclosure, development, implementation)— is considered as a process of
managed, purposeful partnership of centers of professional development of pedagogical
workers with the regional institute of postgraduate pedagogical education, which includes a
system of measures to ensure orderliness, continuity, coherence in space and time and
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combining actions of centres of professional development of teachers in scientific-
methodological activities aimed at achieving a common goal.

The technology “DDI” is understood as the gradient of the professional competence
development of natural science teachers of rural schools in the conditions of centres of
professional development of pedagogical workers, which depends on the implementation of
three conditions: the disclosure of personal potential of teachers, their development and
implementation for successful organization of distance educational process in rural school, as
well as for the good of society and themselves [13]. It is substantiated that the technology
“DDI” is implemented in the following stages: adaptive, activity-active, didactic-methodical,
dissemination.

The second pedagogical condition is the intensification of the activity of the centres of
professional development of pedagogical workers on the basis of pedagogical technologies of
resource-oriented training of natural science teachers of rural schools and network
cooperation. It was found that the activation of remote activity of centres of professional
development of pedagogical workers is based on the concept of innovation activity, which is
the result of the interaction of various factors: the environment where the creativity of
teachers is encouraged; presence of like-minded teachers - first of all, creative personalities;
the presence of incentives - from material to moral-psychological. The key role in the process
of intensification of the activity of the centres of professional development of pedagogical
workers belongs to the system of motivation and stimulation of teachers’ creativity. The basis
of creativity of the natural science teacher as productive pedagogical activity is the maximum
stimulation of his self-education which is carried out in 4 levels: diagnostic-prognostic,
realization, approbation, final.

In pedagogical technologies of resource-oriented training we include web-quest
technology, educational project, Web2.0,Web3.0, Web4.0, mindmapping, cloud technologies
and kaizen technology.

Resource-oriented training of natural science teachers of rural schools in the conditions
of distance educational process should be considered as a holistic dynamic process of
organizing and stimulating teachers’ self-education, mastering the skills of active
transformation of information-educational environment in order to develop their professional
competence and lifelong learning orientation.

Network cooperation of centres of professional development of pedagogical workers,
rural schools and various educational institutions is interpreted as a communication system
provided by modern Internet services that allows to develop, test and offer the professional
pedagogical community innovative models of education content, management of the
education system and promotes the dissemination of pedagogical experience of natural
science teachers. The main characteristics of network cooperation of centers of professional
development of pedagogical workers are determined: independence of network members;
plurality of leaders in the network; unifying goal; voluntary connections; multiple levels of
interaction.

The third pedagogical condition is the introduction of the author’s special course
“Digitalization of the educational process” as an open learning environment for the
continuing development of natural science teachers of rural schools. The author’s special
course “Digitalization of the educational process” is designed for a flexible, mobile system of
training biology teachers, geographically distant from each other, based on the use of modern
pedagogical and information-communication technologies that provide effective interaction
“listener-advisor”.

It was revealed that under the condition of the focus on distance learning of natural
science teachers within the limits of a special course, the constant development of their
professional competence is possible, as the author’s special course is taught to the pedagogues
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on the basis of the Moodle platform. This provides the author’s specialized course with the
status of an open learning environment for the continuing development of teachers.

The distance course, implementing the concept of a virtual educational community,
solves the problem in the process of developing the professional competence of natural
science teachers of rural schools on such aspects:

— theoretical-practical: theoretical study and practical application of modern digital
educational technologies by natural science teachers of rural schools; development of
skills in working with e-mail, Google services, video communication tools for
classes, online chat communication; conducting thematic virtual consultations, etc;

— methodical: methodical support and professional development of natural science
teachers of rural schools in the conditions of distance educational process due to
wide use of digital technologies;

— dissemination: exchange of information, work experience, dissemination of
successful distance pedagogical practices; possibility of communication of natural
science teachers of rural schools, advisers of a special course for the purpose of
discussion of various pedagogical problems, actual questions of school natural
education in the conditions of quarantine;

— globalization: as a result, the creation of a single digital educational environment for
professional development, accessible to every member of the community.

In order to provide a holistic view of the professional development process of natural
science teachers of rural schools in the conditions of distance educational process a structural-
functional model is developed, it reflects the features of its structure, the relationship between
three blocks: methodological-target, content-technological and diagnostic-effective (Fig.1).

As it can be seen from this figure, the methodological and target block reflects:
purpose; concepts; methodological approaches (competence, acmeological, activity,
synergetic, personality-oriented, technological, systemic); general pedagogical principles
(universality, information approach, practical orientation, individualization, humanization,
mobility); specific principles (dissemination, analytical-diagnostic, participatory, variability).

The content-technological block contains pedagogical conditions as one of the
important components of the structural-functional model, reflecting the set of internal
(providing personal development of natural science teachers of rural schools) and external
(promoting the realization of procedural aspect of the model) elements that ensure its effective
functioning and further development.

This block contains the author’s special course “Digitalization of the educational
process” (distance course is created and implemented on the Moodle platform), as well as
forms and methods of training pedagogues and their professional development: Internet self-
education, Interactive workshop, «Information Day», virtual round tables, video lectures,
webinars, virtual excursions, binary classes, web-quests, creative projects in natural sciences
to develop electronic educational resources, online meetings with pedagogues and scientists,
participation of students in online conferences, etc.

We emphasize that each of the defined pedagogical conditions logically determines the
functioning of others, without which it can not be realized; they exist within a holistic
structural-functional model and ensure the successful professional development of natural
science teachers of rural schools in the conditions of distance educational process.

The diagnostic-effective block reflects certain criteria (cognitive-digital, activity-
effective and personal-evaluative); low (reproductive), medium (reproductive-creative), high
(productive-creative) levels of professional development of natural science teachers in rural
schools in the conditions of distance educational process and the expected result from the
implementation of the structural-functional model.
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|
THE DIAGNOSTIC-EFFECTIVE BLOCK

THE RESULT: significant dynamics of professional
development of natural science teachers of rural
schools in the conditions of distance educational

process

CRITERIA: cognitive-digital, LEVELS: low (reproductive), medium
activity-effective and personal- —» (reproductive-creative), high |]]:>
evaluative (productive-creative)

Fig.1. Structural-functional model of professional development of natural science teachers of
rural schools in the conditions of distance educational process

Thus, for the evaluation of the levels of professional development of natural science
teachers of rural schools in the conditions of distance educational process the criteria
cognitive-digital, activity-effective and personal-evaluative are defined.

The cognitive-digital criterion demonstrates the system of knowledge that must be
possessed by a natural science teacher of rural schools in order to better carry out the distance
educational process, engage in self-education and self-improvement of own pedagogical
activities in the conditions of digitalization of educational space by implementing individual
trajectory of teacher development, transition to a more perfect state of pedagogical
productivity. The system of knowledge of a biology teacher provides psycho-pedagogical
knowledge of the peculiarities of psycho-physiological development of rural students,
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knowledge of the theoretical foundations of natural sciences, mastery of methods of
organizing experimental and research work of students [20].

Activity-effective criterion characterizes the ability of a natural science teacher to use the
system of knowledge that he has in practice at rural school; ability to engage in self-education
and self-improvement of their own pedagogical activities; ability to take an active part in the
work of centres of professional development of pedagogical workers and other educational
institutions online, evaluate and analyse its results. Indicators of this criterion are the ability to
organize lessons of natural sciences at a high methodological level, mastery of modern
pedagogical technologies for organizing lessons of the natural cycle, the ability to implement
STEM-technologies in lessons of the natural cycle, integrate interdisciplinary links, etc.

Personal-evaluative criterion reflects the natural science teacher’s presence of
professionally important personal qualities, general and business, which affect the result of
pedagogical activity at a rural school and in the process of work in the centre of professional
development of pedagogical workers; characterized by the ability to self-diagnose their own
pedagogical activities.

According to the selected criteria and indicators, three levels of professional
development of natural science teachers of rural schools in the conditions of distance
educational process are defined: low (reproductive), medium (reproductive-creative), high
(productive-creative).

In our research, the low (reproductive) level of professional development of teachers of
natural sciences in rural schools in the distance educational process is characterized as
follows: a teacher has a basic set of knowledge (knowledge of modern techniques, forms,
methods, tools and digital technologies for effective didactic, methodological, diagnostic and
prognostic, educational, scientific, organizational activities of a teacher) and skills, they use
them in the educational process, including in the distance format, but they do not seek (cannot
and do not want to) acquire new knowledge, do not engage in self-education and self-
improvement of their own pedagogical activities by implementing the individual trajectory of
professional development of a teacher; poorly formed professionally important personal
qualities (general and business) and they have a weak manifestation in work; pedagogical
activity of a teacher is characterized by passivity, spontaneity, traditionalism, disorganization;
they do not take part in the activities planned by the centers of professional development of
pedagogical workers.

Medium (reproductive-creative) level of professional development of teachers of natural
sciences in rural schools in the distance educational process: a teacher of natural sciences has
a basic set of knowledge and skills and they use them in the educational process of rural
schools, including in the distance format, but they do not strive or they are not able to acquire
new knowledge; they are sometimes engaged in self-education; self-improvement of own
pedagogical activity by realization of an individual trajectory of professional development is
not dominant in work of a teacher, and it carries situational display of the creative approach to
pedagogical activity; the capacity and ability to correct their behavior in teaching are
underdeveloped; pedagogical activity of a teacher of natural sciences is characterized to a
greater extent by tradition and situational use of pedagogical innovations; a teacher is aware
of the importance of their pedagogical activity, but they do not see the need to constantly take
an active part in the activities planned by the centers of professional development of
pedagogical workers, they sometimes participate in the activities planned by the centers of
professional development of pedagogical workers.

High (productive-creative) level of professional development of teachers of natural
sciences in rural schools in the distance educational process: a teacher has the basic set of
knowledge and skills and they use them in educational process of rural school, they aspire,
they are able to get new knowledge; they show steady creative activity in the development of
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methodological knowledge and their application in practice, including in the distance format;
they are constantly engaged in self-education, self-improvement of own pedagogical activity
by realization of an individual trajectory of professional development of a teacher (they know,
want, are able to and aspire to develop the professional competence); they always participate
actively in the activities planned by the centers of professional development of pedagogical
workers, and they can act as their initiator.

The experimental research procedure was based on the use of the following methods:
questionnaires on "Education in the online space”, "Digital challenges of education”, testing
"Theoretical aspect of the use of information and communication technologies (ICT) in
education™ (author's questionnaires and tests developed by M. Grynova for our research),
conversations on "Modern requirements for the teaching profession”, "Organization and
conduct of educational classes online”, pedagogical observation, qualimetric models, online
seminar "Digital competence of the teacher"”, interactive workshop "Creation of electronic
educational resources"”, computer modeling and statistical methods.

The pedagogical experiment on the implementation of the model of professional
development of natural science teachers of rural schools in the conditions of distance
educational process lasted from April 2020 to March 2021, as the challenges of time forced
teachers to carry out the educational process online. The beginning of the experiment was
characterized by the unwillingness of teachers to distance learning, therefore, there was an
urgent need to ensure that teachers acquire a system of knowledge and skills to organize
qualitative distance learning of students in rural schools, as well as to create conditions for
professional development of natural science teachers of rural schools in the conditions of
distance educational process.

A total of 225 natural science teachers of Poltava region took part in the pedagogical
experiment (teachers who, first of all, teach physics, chemistry, biology, astronomy,
integrated course “Natural Sciences” at rural schools). From them the Control Group (CG) of
110 teachers, and Experimental Group (EG) of 115 teachers, were formed.

Within the framework of the experiment, certain pedagogical conditions were
introduced for the EG of natural science teachers:

1) online coordination of the process of professional development of natural science
teachers of rural schools in the conditions of remote work of the centres of professional
development of pedagogical workers on the basis of “DDI” technology (disclosure,
development, implementation);

2) intensification of the activity of centres of professional development of pedagogical
workers on the basis of pedagogical technologies of resource - based learning of natural
science teachers of rural schools and network cooperation;

3) introduction of the author’s special course “Digitalization of the educational process”
as an open learning environment for the continuing development of natural science teachers of
rural schools (author of the experimental course N. Kononets).

Diagnosis of the levels of professional development of natural science teachers of rural
schools in the conditions of distance educational process at the beginning of the experiment
(April, 2020) recorded the results (in%), which are presented in Table 1:
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Table 1

Level of professional development of natural science teachers of rural schools in the
conditions of distance educational process before the experiment

Criteri Cognitive-digital Activity-effective Personal-evaluative
riterion o ) = L
criterion criterion criterion
Groups CG EG CG EG CG EG
Low 40,91 41,74 | 32,73 28,70 23,64 25,22
Medium 48,18 48,70 | 53,64 56,52 56,36 54,78
High 10,91 9,57 | 13,64 14,78 20,00 20,00
100 100 100 100 100 100

Diagnosis of the levels of professional development of natural science teachers of rural
schools in the conditions of distance educational process after the experiment (March, 2021)
recorded the results (in %), which are presented in Table 2:

Table 2

Level of professional development of natural science teachers of rural schools in the
conditions of distance educational process after the experiment

Cognitive-digital | Activity-effective Persongl-
Y > evaluative
criterion criterion .

Criterion criterion

Groups CG EG CG Groups | CG EG
Low 31,82 | 13,04 25,45 9,57 | 14,55 9,57
Medium 44,55 | 35,65 48,18 3391 | 57,27| 51,30
High 23,64 | 51,30 26,36 56,52 | 28,18 | 39,13
100 100 100 100 100 100

A comparative analysis of the dynamics of the levels of professional development of
natural science teachers of rural schools in the conditions of distance educational process
testified that after the experiment there were positive changes:

according to the cognitive-digital criterion, the high (productive-creative) level in the
CG of teachers increased by 12,73%, and in EG — by 41,74%; the medium (reproductive-
creative) level in CG decreased by 3,64%, in EG — by 13,04%; the low (reproductive) level in
CG decreased by 9,09%, and in EG — by 28,70%;

according to the activity-effective criterion,the high (productive-creative)level in the
CG of teachers increased by 12,73%, and in EG — by 41,74%; the medium (reproductive-
creative) level in CG decreased by 5,45%, in EG — by 22,61%; the low (reproductive) level in
CG decreased by 7,27%, and in EG — by 19,13%;

according to the personal-evaluative criterion, the high (productive-creative) level in
the CG of teachers increased by 8,18%, and in EG — by 19,13%; the medium (reproductive-
creative) level in CG increased by 0,91%, in EG — decreased by 3,48%; the low
(reproductive) level in CG decreased by 9,09%, and in EG — by15,65% (Figure2).
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Fig. 2. The dynamics of the levels of professional development of natural science teachers of
rural schools in the conditions of distance educational process

The probability of the results of experimental work is confirmed by Pearson’s
criterion(y2). Zero and alternative hypotheses were formulated to test the identified
differences in the levels of professional development of natural sciences teachers of rural
schools in the conditions of distance educational process of control and experimental groups

of teachers.

Thus, according to the hypothesis Ho, the levels of professional development of natural
sciences teachers of rural schools in the conditions of distance educational process of CG and
EG are not fundamentally different. According to the hypothesis Hi, the levels of professional
development of natural sciences teachers of rural schools in the conditions of distance
educational process of CG and EG are not fundamentally differ from each other.

The results of statistical verification for comparative analysis are shown in Table 3.

Table 3
Statistical verification of the results of the pedagogical experiment
Before the experiment
Samples of CG and EG Valueyemp it
Cognitive-digital criterion 0,11
Activity-effective criterion 0,43 <7,81
Personal-evaluative criterion 0,08
After the experiment
Samples of CG and EG ValueyZemp it
Cognitive-digital criterion 21,42
Activity-effective criterion 23,23 >7,81
Personal-evaluative criterion 13,52
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4. CONCLUSIONS AND FURTHER RESEARCH PROSPECTS

A structural-functional model consisting of three blocks is proposed (methodological-
target, content-technological and diagnostic-effective),it canbeconsidered as a basis of
original strategy of professional development of natural science teachers of rural schools in
the conditions of distance educational process. At the same time, its effectiveness has been
proven experimentally. Within the limits of experiment for EG of natural science teachers
certain pedagogical conditions were introduced (online coordination of process of
professional development of natural science teachers of rural schools in the conditions of the
remote work of the centres of professional development of pedagogical workers on the basis
of “DDI” technology); intensification of activity of the centres of professional development of
pedagogical workers on the basis of pedagogical technologies of resource-basedlearningof
natural science teachers of rural schools and network cooperation; introduction of the author’s
special course “Digitalization of the educational process” as an open learning environment for
the continuous development of natural science teachers of rural schools), which confirm its
effectiveness.The probability of the results of experimental work is confirmed by Pearson’s
criterion(y2).

According to the results of the experimental test, after the experiment there were
positive changes: according to the cognitive-digital criterion, the high (productive-creative)
level in the CG of teachers increased by 12.73%, and in EG — by 41.74%; according to the
activity-performance criterion, the high (productive-creative) level in the CG of teachers
increased by 12.73%, and in EG — by 41.74%; according to the personal-evaluation criterion,
the high (productive-creative) level in the CG of teachers increased by 8.18%. The probability
of the results of the experimental work was confirmed by Pearson’s test (2).

We see prospects for further research in expanding the range of pedagogical conditions
for professional development of natural sciences teachers in rural schools in the context of
distance learning process, considering educational reforms.
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Ta EKCIIEPUMEHTAIFHO NEPEBIPEHO CTPYKTYPHO-(DYHKIIIOHAIBHY MO NPO(ECiHHOrO PO3BUTKY
BYHTENIB MPUPOJHUYMX HAYK CIILCHKUX IIKLI B yMOBaxX JUCTaHIIHHOTO OCBITHBOTO TPOIIECY, SKa
MICTHTh TPH B3a€MOIIOB’SI3aHI OJIOKU: MemOoOO0N02IYHO-YINbOBUL, 3MICMOBO-MEXHON02IYHUL Ta
De3VIbmamueHu.

Memoodonociuno-yinvoeuii 010K BINOOpakae MeETy; KOHIICMII; METOMOJOTIYHI ITiIXO/H;
3araJbHOIEIArOTi4HI PUHIMITY; CeIU(IuHI TPUHIIHIIH.

3Imicmoso-mexnonoziunuili 610K MiCTUTH TIEAroriyHl yMOBU NPOQECiHHOr0 pO3BUTKY BUUTEINIB
NPUPOAHUYMX HAYK CIIbCHKMX IIKIJI B yMOBaxX JMCTaHIIMHOTO OCBITHHOTO Mporecy (OHIaiH
KOOpAMHALliS Tpolecy NpoeciiHOrO PO3BUTKY BUHMTEINIB MPUPOTHUYMX HAYK CUIBCBKMX HIKLI B
YMOBax JUCTAaHIIHHOI poOOTH LIEHTPIB MPOQeciiHOro po3BUTKY MEAAroriYHMX MpalliBHUKIB Ha
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HAayK CUIbCBKMX WIKUJI, a TakoK (OpPMH 1 METOAM HaBYaHHS NEAaroriB Ta iX mpodeciiiHoro
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AnHoTamus. B crathe O00OCHOBAaHO TIOHATHE W HEOOXOAUMOCTh BHEIPEHHS MOJICITH
npo(eCCHOHATBHOTO PA3BUTUS YYUTEICH ECTECTBEHHBIX HAYK CEJBCKHX IIKOJA B YCIIOBHIX
JMCTaHIIIOHHOTO0 00pa30BaTENbHOrO Mpoliecca B YCIOBUSX LU(PPOBU3AIMU OTEYECTBEHHOM
CHCTEMBI IIKOJILHOTO 00pa30BaHus, PUCKOB, CBI3aHHBIX C MAHICMUCH, ONMPEICICHUE €€ BIMSIHUSL
Ha 00pa30BaTeNbHBINA MPOIECC B CETBCKUX IIKOJIAX B PEATHSIX CErOHSIIHErO JTHS.

B crathe pacKpbITHl MENaroruyeckue YCIoBUS MNPO(ECCHOHAILHOIO Pa3BHTHS —Y4YUTENeH
€CTECTBEHHBIX HayK CENIbCKHUX IIKOJN B YCIOBHSX JUCTAHIIMOHHOTO 00pa3oBaTeNbHOrO Ipoliecca.
Pa3paborana ¥  DKCIIEpUMEHTAJIBHO MPOBEPEHa  CTPYKTYpPHO-(QYHKLIMOHAJIbHAS ~ MOJENb
npo(e€CCHOHANILHOTO Pa3BUTHSl YUYHTENEH ECTECTBEHHBIX HAayK CENbCKUX WIKOJ B YCIOBHSX
JIMCTAHIIIOHHOT'0 00pa30BaTENBHOIO MPOoIiecca, KOTopast COACPIKUT TPH B3aUMOCBSI3aHHBIX OJIOKa.
MerToaoornuecKku-1eneBoil OJIOK OTpakaeT Lelb; KOHIICTIHH; METOJI0JOTHYECKHEe IOJIXOJIbI;
o01Ienearoruy ecKie MPUHIMIIBI, Crielu(UYeCKIe TPHHIIHUIIBL.

Cozep:kaTenbHO-TEXHOIOT NUECKUIT 0110K COEPXKUT HearoruyecKue YCIIOBUS
Npo(eCCHOHANIBHOTO PAa3BUTHS yYMTENEHl ©CTECTBEHHBIX HAayK CEeIbCKUMX INKON B YCIOBHAX
JMCTaHIIHOHHOT O 00pa3oBaTeNLHOI0 nporecca (oHMaltH-KOOpIMHALIN nporecca

Npo(eCCHOHANIBHOIO Pa3BUTHSA yYYMTENEl ©CTECTBEHHBIX HAayK CEeNbCKUX IIKON B YCIOBHAX
JMCTaHIIMOHHOHM PaboThI LIEHTPOB MPO(HECCHOHAIBHOTO Pa3BUTHS IIEAATOrMYECKUX PAaOOTHUKOB Ha
ocHOBe TexHoJoruu «3P» (packpeiThe, pa3BUTHE, peanu3alysl); aKTUBU3AIMA JESITEIbHOCTH
LEHTPOB NPO(ECCHOHATIBHOTO Pa3BUTHS MEJarorMyeckux pabOTHUKOB Ha OCHOBE ITEarOrn4ecKux
TEXHOJIOTHH PECYpCHO-OPUEHTUPOBAHHOTO OOYYEHUsI YUUTENEH €CTECTBEHHBIX HAyK CEbCKUX
IIKOJ M CEeTeBOr0 COTPYAHHYECTBA; BHEAPEHHE aBTOpCKOro crenkypca «llupposuzanus
00pa30BaTEIBHOTO IIPOIECCay» KaK OTKPBITOW Y4eOHOW cpempl Ul HENpPepBIBHOTO Pa3BHTHSA
y4HTeJel eCTEeCTBEHHBIX HayK CeNIbCKUX IIKOI, a Takke (GOPMBI U METOIBI 00yJIEHHs IIEIaroroB 1
UX MPO(ECCHOHATBHOTO pa3BUTHs/

JIMarHOCTUKO-pe3y/IbTaTUBHBIM ~ OJOK OTpa)kacT OIpEJeNIeHHble KpUTEPUU (KOTHUTHBHO-
uU(pPOBOH, JEATENbHO-PE3YAbTATUBHBIA U JINUHOCTHO-OLEHOUHBIH); HU3KHH (PENpOIyKTHBHBIN),
cpemHuii  (PEMpPOMYKTHBHO-TBOPYECKHIA), BBICOKHHA  (TMPOAYKTUBHO-TBOPUYECKHUI)  YpOBHH
Mpo(h)eCCHOHANBHOTO Pa3BUTHSA YUHUTENEH €CTECTBEHHBIX HAyK CENbCKHX IIKOJ B YCIOBHSX
JVUCTAHIIMOHHOIO 00pa30BaTENbHOIO IMPOLEcca W OXHIAEMBIH pPE3ylnbTaT OT pealn3alif
CTPYKTYPHO-(YHKIIMOHAIBHON MOJIEIH.

Pe3ynpTaThl TPOBENEHHOTO WCCIEAOBAaHMSA IIO3BOJIMIIM KOHCTATUPOBATH  IOJOXKUTENBHYIO,
CTAQTUCTHUYECKH 3HAYUMYIO THHAMUKY MPO()ECCHOHAIBFHOIO Pa3sBHTHS YYHTENCH eCTECTBEHHBIX
HayK CENbCKUX IIKOJ B YCIOBHUAX JMCTAHIIMOHHOTO 00pa3oBaTeNbHOro nporecca B OI'.

Knrouesble cioBa: nmpodeccroHalbHOE Pa3BUTHE; CENbCKUE IIKOMBI; TUCTAHIIMOHHOE 00YyYEHHE;
CTPYKTYpHO-(YHKIIMOHATIbHAS MOJIENb; TTEIarOTMYECKHE YCIOBHS; N(POBH3AIIHAL.
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