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Abstract

Institutions of postgraduate pedagogical education provide the formation of readiness
of teachers, including natural sciences, to develop entrepreneurial competence of high school
students, which became the basis of experimental pedagogical research.

The author defines the task: to identify the conceptual principles of the organization of
experimental and pedagogical research to determine the readiness of teachers of natural
specialties to develop entrepreneurial competence of high school students; to characterize the
stages of implementation and analyze the methodological tools of pedagogical experiment.

Experimental pedagogical research "Formation of readiness of teachers of natural
specialties in the system of postgraduate pedagogical education for the development of
entrepreneurial competence of high school students” involves establishing patterns of
professional growth of teachers and identifying their readiness to implement entrepreneurial

competence in practice.
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This pedagogical experiment was implemented from August 2015 to June 2019 and
included the following stages: ascertaining, formative and generalizing.

Based on the theoretical research, we have developed the stages, content and methods
of experimental work performed within the dissertation research.

The results of the pedagogical experiment testify to the positive dynamics of the
formation of the readiness of teachers of natural specialties of experimental groups for the
development of entrepreneurial competence of high school students in the system of
postgraduate pedagogical education.

Keywords: teacher training; entrepreneurial competence; experiment;

pedagogical experiment; levels of teacher formation.

PEAJIIBAIIA HIEJAT'OI'TYHOI'O EKCIIEPEMEHTA 3 IIMTAHb ®OPMYBAHHA
T'OTOBHOCTI BUMTEJIB MPUPOJHUUYNX CIIEHIAJIBHOCTEM 10
PO3BUTKY NIANPUEMHUIIBKOI KOMIIETEHTHOCTI CTAPILIOKJIACHUKIB

Haraais KocrssnTuniBaa Kypu

IHCTHUTYT MiCJASIAMNIIOMHOI MexaroriyHoi ocBitu YepHiBeubKkoi 001acTi,

3100yBa4 XMeEJIbHUIILKOT TYMaHITapHO-TIEaroriyHOl akaaeMil

AHoTalisa

3aknaaM  MICIATUIIOMHOI  IMENaroriyHoi  OCBITH  3a0e3nedyroTh  (GopMyBaHHS
TFOTOBHOCTI BYHUTENIB, B TOMY YHCI 1 MNPUPOJHHYUX CHCIIAIBHOCTEH, [0 PO3BHTKY
MIAMPUEMHUIIBKOT ~ KOMIETEHTHOCTI  CTapIIOKJIACHUKIB, 110 cTasno OCHOBOIO
EKCIIEPUMEHTAIBHO-TIEJATOTIYHOTO JIOCII/PKECHHS.

ABTOpOM BHU3HAUCHO 3aBJaHHS: BUOKPEMHUTH KOHIENTYalbHI 3acajy OpraHizamii
CKIEPUMEHTAJIBHO-TICIAarOTIYHOTO  JIOCTI/DKEHHST 3 BH3HAYCHHS TOTOBHOCTI BYHTEIIB
MPUPOJAHUYUX  CIEUIATBHOCTEH 10  PO3BUTKY  MiANPUEMHHUIBKOI  KOMIIETEHTHOCTI
CTapIIOKJIACHUKIB; OXapaKTEepU3yBaTH €Taly peaizallii Ta mpoaHali3yBaTH METOIO0JIOTIUHUN
IHCTpyMEHTapiil MearorivHoro eKCIepuMEHTY.

ExcniepumenTanpHo-neqarorivie  qociimkeHHs «DopMyBaHHS TOTOBHOCTI BUWTEINIB
MIPUPOTHUYHUX CIIEHIaTbHOCTEH Y CHCTEMI MICIIS TUTUIOMHOT MeIaroriuHo1 OCBITH 10 PO3BUTKY

Hi,Z[HpH€MHI/IHBKOI KOMITETEHTHOCTI CTapH_IOKJ'IaCHI/IKiB» nepe;[6aqa€ BCTAHOBJICHHS
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3aKOHOMIPHOCTEH MpodeciiHOTO 3pOCTaHHsS TMEJaroriB Ta BHUSBJICHHS iX TOTOBHOCTI
BIIPOBADKYBATH MIANPUEMHULIBKY KOMIIETEHTHICTD Y MPAKTUKY JiSUTBHOCTI.

JlaHuii megaroriyHUi ekcnepuMeHT peanizyBaBcsi 3 BepecHs 2015 poky mo uepBeHb
2019 poky i mepenbayaB Taki eTanu: KOHCTaTyBaJbHUH, (GOPMYBaIBHUN Ta y3araJibHIOIOUHI.

Ha ocHOBI MpoBeICHOTO TEOPETUYHOTO JOCIIHKEHHS, HAaMHU OYyII0 po3poOJIeHO eTar,
3MICT Ta METOAMKY EKCIEpUMEHTAIbHOI POOOTH, BHKOHAHOI B MeXax AMCEPTAIifHOTO
JOCITIPKEHHSI.

Pe3ynbraty menaroriyHOro eKCHepUMEHTY 3acBIIUYIOTh TMO3UTHBHY JIUHAMIKY
c(OpMOBaHOCTI TOTOBHOCTI BUYUTEINIB NPUPOJHUUUX CIIELIaJIbHOCTEH EKCIIEpUMEHTAIbHUX
TPyl JO0 PO3BHUTKY MIANPUEMHHUIIBKOT KOMIIETEHTHOCTI CTapIIOKIACHUKIB Yy CHCTEMI
MICJISIIMIIIIOMHOT MeIarOriYHOT OCBITH.

Kuw4oBi cjoBa: miAroroBka BYHUTEIIB; NIANPUEMHHUUIbKA KOMIIETEHTHICTD;

E€KCIIEPMMEHT; NeIaroriYyHuii eKCrepruMeHT; PiBHI C()OPMOBAHOCTI BUUTEIB.

Actuality of theme. Changes and reforms in the field of education require modern
teachers to respond mobile and flexible to innovative approaches to the organization of the
educational process and the renewal of the educational environment. The teacher needs to be
prepared for such processes in order to successfully implement the components of the formula
of the New Ukrainian School, including the competence approach outlined by the formation
of key competencies, including entrepreneurship, which provides an opportunity to build
individual educational trajectory of high school students.

Formulation of the problem. The successful implementation of the competency
approach depends primarily on the readiness of teachers, therefore, institutions of
postgraduate pedagogical education should ensure the formation of readiness of teachers,
including natural sciences, to develop entrepreneurial competence of high school students. In
order to develop a model for solving this problem, an experimental and pedagogical study
was organized.

Analysis of recent research and publications

In the pedagogical literature there are different approaches to the definition of
"pedagogical experiment":

- method of cognition, which contributes to the study of pedagogical phenomena,
facts, experience [9];

- special organized pedagogical activity of teachers and students in order to test and

substantiate pre-developed theoretical assumptions or hypotheses [11];
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- scientifically set experience of transformation of pedagogical process in specifically
defined conditions [6];

- active intervention of the researcher in the pedagogical phenomenon studied by him
in order to discover patterns and change existing practices [5].

Theoretical and methodological principles of organization, conduct and processing of
the results of pedagogical research are revealed in the works of Yu. Babansky [1], P. Volovik
[2], S. Goncharenko [3], S. Sysoyev [7], V. Cherepanov, etc. [13] .

Setting objectives. The purpose of the article is to reveal the method of preparation
and conduct of a pedagogical experiment on the formation of the readiness of teachers of
natural specialties for the development of entrepreneurial competence of high school students
in the system of postgraduate pedagogical education.

To ensure the implementation of this goal, the following tasks were set:

1. to single out conceptual bases of the organization of experimental and pedagogical
research on definition of readiness of teachers of natural specialties to development of
business competence of senior pupils;

2. describe the stages of implementation of pedagogical experiment;

3. to analyze the methodological tools for determining the formation of the readiness
of teachers of natural specialties for the development of entrepreneurial competence of high
school students.

Presentation of the main research material. An important task of experimental
pedagogical research "Formation of readiness of teachers of natural specialties in the system
of postgraduate pedagogical education for the development of entrepreneurial competence of
high school students” is to establish patterns of professional growth of teachers and identify
their readiness to implement entrepreneurial competence in practice. The explanation of
certain patterns and laws is fully determined by the organizational and substantive component
of the pedagogical experiment, which allows in controlled conditions to analyze in "pure
form™ the studied phenomenon and identify the most significant factors influencing the
effectiveness of its operation [8, p. 201].

The relevance of this experimental and pedagogical work is determined by the need to
develop a new direction in the content of education for the development of key competence
entrepreneurship and training of teachers of natural specialties to implement it in educational

activities.
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The object of research and experimental work is the professional training of teachers
of natural specialties in the system of postgraduate pedagogical education for the development
of entrepreneurial competence of high school students.

The purpose of research and experimental work was to theoretically substantiate and
experimentally test the model of formation of readiness of teachers of natural specialties for
the development of entrepreneurial competence of high school students in institutions of
postgraduate pedagogical education, and the conditions of its implementation.

For successful realization of the certain purpose of research and experimental work the
basic tasks of research are formulated:

1. To analyze the state of research of the problem of professional training of teachers
for the development of entrepreneurial competence of high school students in foreign and
domestic pedagogical theory and practice; to clarify the essence of the concepts "initiative™,
"entrepreneurship™, "entrepreneurial competence” and "readiness of teachers of natural
specialties to develop entrepreneurial competence of high school students.”

2. To find out organizational and pedagogical conditions of preparation of teachers of
natural specialties for development of business competence of senior pupils in system of
postgraduate pedagogical education, and to carry out the analysis of research of a problem of
introduction of ideas of business in teacher training.

3. To determine the components, criteria, indicators and levels of readiness of teachers
of natural specialties for the development of entrepreneurial competence of high school
students in the system of postgraduate pedagogical education.

4. Experimentally test the effectiveness of the model of formation of readiness of
teachers of natural specialties in the system of postgraduate pedagogical education for the
development of entrepreneurial competence of high school students, and justify the
organizational and pedagogical conditions of its implementation.

5. To develop educational and methodological support for the preparation of teachers
of natural specialties in the system of postgraduate pedagogical education for the development
of entrepreneurial competence of high school students.

During the implementation of the pedagogical experiment we used the following
research methods: theoretical to develop methodological foundations and determine the
possibility of further implementation of experimental research, problem-target method (for
analysis of scientific literature), method of system-structural analysis (for retrospective
analysis of psychological development). pedagogical theory on the researched problem),

methods of analysis and synthesis, development of diagnostic tools and determination of ways
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of further researches of the posed problem; empirical (questionnaires, observations, surveys,
situational exercises, self-assessment, self-examination) were used to carry out the initial
diagnosis of the formation of the readiness of teachers of natural sciences to develop
entrepreneurial competence of high school students; experimental used to test the structural
model of training teachers of natural sciences for the development of entrepreneurial
competence in the system of postgraduate pedagogical education, through the introduction of
formal, non-formal and informal education of teachers of natural sciences; the method of
mathematical statistics of processing of research results was used for collecting and
processing of experimental data of initial and final diagnostics of formation of readiness of
teachers of natural specialties to development of business competence.

Experimental work was carried out during September 2015 to June 2019 in three
stages: | - constitutive, 11 - formative, Il - generalizing stage. The experiment covered 211
teachers of natural sciences. The experimental groups included 108 teachers of natural
specialties, the control - 103. Teachers of natural specialties of experimental and control
groups did not differ significantly in the level of formation of individual indicators of
professional awareness of entrepreneurial competence (teachers of the highest category were
involved), which allowed to provide a unified approach to formation of groups at the
beginning of the study. Research and experimental work was carried out on the basis of
postgraduate pedagogical education institutions of Ukraine and was focused on testing the
effectiveness of the developed methodology for the formation of professional skills of
teachers of natural specialties in entrepreneurial competence.

According to the logic of scientific research, experimental work was natural
(implemented in a real educational process); linear (carried out in separate creative groups:
control and experimental); open (during the adjustment and adjustments were made) and test
(conducted to confirm the hypothesis).

The first stage of research and experimental work (ascertained September 2015 -
August 2016) took place in two stages, which provided: preparatory-theoretical, which
revealed the theoretical foundations of the organization of pedagogical experiment and
shortcomings in the organization of the educational process of postgraduate pedagogical
institutes education, instructional and diagnostic stage, which became the basis for a study
aimed at correcting certain problem situations.

As part of the ascertainment stage, the potential of the subjects of research was
studied, the basic institutions of postgraduate pedagogical education for pedagogical

experiment were determined and creative groups of teachers of natural specialties were
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formed: geography, biology, chemistry, physics, astronomy, basics of health, ecology.

For the successful organization of the experiment, at this stage, training and
preparation of scientific and scientific-methodical workers of the basic Institutes of
postgraduate pedagogical education, which were to provide formal, informal and informal
educational activities with teachers of natural sciences.

Diagnostic tools have been developed to determine the level of awareness and
formation of entrepreneurial competence in teachers of natural specialties and to determine
the level of their readiness to develop this competence in high school students.

The main method in determining the level of readiness of teachers of natural
specialties for the development of entrepreneurial competence of high school students used
expert assessment. The method of expert assessments involves the procedure of analytical and
synthetic activities of specially selected for this purpose experts [10, p. 16]. Experts were
selected from scientific and methodological staff of institutes of postgraduate pedagogical
education, who have a sufficient level of scientific and pedagogical training, experience in
developing entrepreneurial competence in teachers, were participants in international projects
"School Academy of Entrepreneurship™ and "Lessons with an entrepreneurial background™
and take an active part in education. and the social and developmental process of the
educational institution. The identified experts were involved in a pedagogical experiment to
perform diagnostic functions. The total number of experts in the experiment was 5 people
(teachers and methodologists of natural specialties). Expert assessment is based on the use of
professional experience of teachers and methodologists in solving professional problems [12].

Thus, all methods presented digital indicators of low (reproductive), medium
(reproductive-reconstructive), sufficient (reconstructive) and high (creative) levels of
formation of individual qualities of teachers, which together characterize the readiness of
teachers to develop entrepreneurial competence of high school students in the future.
professional, pedagogical activity.

The third stage of research and experimental work - generalizing (June 2018 - June
2019) provided: provided: adjustment of theoretical and methodological aspects of the results;
introduction of a structural model of formation of readiness of teachers of natural specialties
in the system of postgraduate pedagogical education for the development of entrepreneurial
competence; development of recommendations for the implementation of the results of
research and experimental work in institutions of postgraduate pedagogical education and
general secondary education; preparation of the final report on the results of experimental

work.
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One of the manifestations of teachers' readiness to develop entrepreneurial competence
is the development of lessons in natural sciences for high school students with an
entrepreneurial background. At the generalizing stage, teachers conducted open classes,
presenting the skills acquired during the experiment. A total of 108 lessons were attended by
teachers of natural specialties of experimental groups in grades 10-11 of general secondary
education institutions.

At this stage of research and experimental work, a final analysis of the level of
formation of entrepreneurial competence in teachers of natural specialties participating in the
experiment was determined and their readiness to develop this competence in high school
students was determined.

Analysis of the results of the experiment showed that teachers of natural specialties of
the experimental group have a much higher level of readiness in the system of postgraduate
pedagogical education for the development of entrepreneurial competence of high school
students than teachers of the control group. This is evidenced by fixed positive changes in the
levels of readiness of teachers of natural sciences in the experimental groups: the number of
teachers with a high (creative) level of development of this formation has doubled, and the
increase is 15.7%, with a sufficient level of formation increase is 14.9% , and at the low and
middle levels there was a decrease in the number of teachers by 8.3% and 22.3%,
respectively.

Based on the system-generalizing approach at this stage, the conclusions based on the
results of scientific research were systematized and further ways of their implementation were
worked out.

Conclusions from this study

The results of the pedagogical experiment show positive changes in the formation of
components of readiness of teachers of natural specialties of experimental groups to develop
entrepreneurial competence of high school students in the system of postgraduate pedagogical
education and convince of the appropriateness and effectiveness of reasonable pedagogical
conditions
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