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The methodical aspects of the formation of entrepreneurial competence of
teachers of Science teachers in the institutions of in-service teacher education are
defined in the article. The analysis of theoretical views of Ukrainian and European
scientists to the definition of critical concepts are held: “teaching methods”,
“traditional methods”, “interactive methods”, “blended learning”, “project method”.

Based on the conducted diagnostic the level of awareness of Science teachers
related to the development of the entrepreneurship key competency is identified, and
educational process of the institutions of in-service teacher education is updated by
disseminating the European experience.

Methodological bases of teacher training in European educational environ-
ment are revealed, and national perspectives, which are based on the principles of
variability and interrelation of traditional and interactive methods, which provide
the formation of entrepreneurship competency of Science teachers in the system of in-
service teacher education are justified.

The practical orientation of the use of interactive methods in the professional
training of teachers is substantiated, which contributes to the positive dynamics of
the formation of entrepreneurial competence of Science teachers.

Key words: teaching methods, traditional methods, interactive methods,
blended learning, project method.

Y emammi 6usnaveno memoouuni acnexmu gpopmyBanna nionpueMHuyvKoi
Komnemenmuocmi Buumeni6 npupoonuuux cneyiasvHocmen Yy 3aK4adax mnicas-
ouniomuoi nedaeoeiunoi ocBimu. IlpoBedeno anaais meopemuunux noza:10i6, Ak
yKpaincokux max i 3apyoixknux HayxoByi6 0o BusnaueHHA KAOUOBUX NOHAMD:
«Memoou Habuanna», «mMpaouyinni Memoou», «iHmepakmubHi memoou», «3miuiame
HaBuanna», <Memoo npoekmib».

Ha ocnoBi npoBedenoi diaenocmuxu Busnaueno piBensv 0bisnanocmi Buumeni6
npupooOHuUUX cneyiarbHocmeinl w000 pO3YMIHHA KA040B0i KomMnemenmHocmi nio-
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npuemaubicmo ma modepnizoBano ocBimmuiil npoyec ykpaincokux 3ax1adib nicas-
Ooun1omHoi nedaeoeiunoi ocBimu ouceminyrouu eBponeiicokuil 0ocbio.

Posxpumo oxpemi acnexmu npoyecy npopeciinoi nideomobxu nedazo2i6 y
eBponeiicvomy ocBimnvomy npocmopi ma Busnauveno BimuusHani nepcnexmubu
gpopmyBanna nionpuemruybkoi Komnemenmuocmi Buumeni6 npupodHuuux cneyia-
avHocment. OxapaxmepusoBano opzanizayito ocBimnvozo npoyecy 3ax1a0ib nicas-
ounaiomuoi ocBimu Buumenib na npunyunax BapiamuBuocmi ma 63aemo3b’asky
mpaouyinnux i inmepakmubuux memooi6 Habuanna 0opocaux.

Ob6epynmoBano npaxmuuny cnpamoBanicme Bukopucmanna inmepaxmubrux
Mmemo0iB y npogpeciumiin nideomoByi nedaeoeiB, wo cnpuse nosumubuiin ounamiyi
cpopmoBanocmi  nionpuemMHuyvkoi Komnemenmuocmi Buumenai6 npupoOHUUUX
cneyiaibHocmeil.

Katouobi caoBa memoou uabBuannsa, mpaduyiini memoou, inmepaxmubui
Memoou, smimane Habuanunsa, memoo npoekmib.

Introduction. Formation of entrepreneurial competence of Science teachers
requires updating methodological approaches to the organization of the educational
process of the institutions of in-service teacher education, which is based on the
principles of variability and interconnection of traditional and interactive methods and
is the key to institution development and quality of education.

Interactive teaching methods, in contrast to traditional ones, have several
features, among which are the active interaction of participants of the educational
process. In their study, Spencer Kagan, G. Lawrence Zane, Keith Widaman, F. Joseph
Black Forest and Gary Tyrrell note that the use of collaborative learning methods
increases the effectiveness of the learning process compared to traditional learning
(Kagan, Zahn, Widaman, Schwarzwald & Tyrrell, 1985). Ukrainian scientists
A. Nisimchuk, O. Padalka, O. Shpak, in this case, understand interaction as “a rela-
tionship between people when they are in the process of solving common problems,
influencing each other and complementing each other, successfully solve these
problems.” Herewith “there are changes in each of these entities, and in those objects
to which the interaction is directed.” (Nisimchuk, 2000).

V. Kremen considers the method of teaching as “multifaceted, multidimen-
sional, multi-quality, multifunctional didactic phenomenon” (Kremen, 2003), so quite
naturally, there are various interpretations of it. M. Fitsula notes that teaching methods
in higher education are significantly different from teaching methods in general
secondary education. They are closer to the methods of science itself, because it
presents not only scientific facts, but also reveals the methodology and methods of
science itself (Fitsula, 2006).

In the institutions of in-service teacher education, similarly, teaching methods
are mostly understood as “a way of orderly interrelated activities of teachers and
students aimed at achieving the goals set by higher education” (Fitsula, 2006).

The purpose of the article is to determine the methodological aspects of the
formation of Science teachers' entrepreneurial competency in the system of in-service
teacher education.

The following tasks were set to ensure the implementation of this goal:
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1) to diagnose the formation of entrepreneurial competency of Science teachers
during the professional training of teachers;

2) to determine the main aspects of the introduction of interactive teaching
methods in the institutions of in-service teacher education based on a European
perspective;

3) to analyze the results of the introduction of interactive teaching methods in
the educational process of the institutions of in-service teacher education.

Methods. The institutions of in-service teacher education in the context of
reforming the educational sector provide training for teachers to work in the New
Ukrainian School and are looking for new approaches to the organization of the
educational process. Conducting an experimental pedagogical study “Formation of
readiness of Science teachers in the system of in-service teacher education for the
development of entrepreneurial competency of high school students” based on the
institutions of in-service teacher education provides an opportunity to update the
methodological component of teacher training. 211 Science teachers were involved in
the pedagogical research (108 in the experimental group and 203 in the control group).

During the research the following methods were used: theoretical for
development of methodological bases and determination the possibility of further
implementation of the obtained results; empirical (questionnaires, observations,
surveys, situational exercises) were used to implement the initial and final diagnosis
of the formation of entrepreneurial competency of Science teachers and readiness to
implement interactive methods for teaching high school students; experimental were
used to test the variability and interrelation of traditional and interactive methods for
training teachers of Natural Sciences in the system of postgraduate pedagogical
education for the development of entrepreneurial competency.

Main Text. Methodical teacher training is not a one-time act or a short-term
phenomenon. This systematic and long-term work covers the whole cycle of the
formation of skills of critical competency “entrepreneurship” of Science teachers
through the search for ways of technological interaction of familiar and new in the
teacher, modernization of existing personal potential, interrelated traditional and
interactive methods (Grishina, 2003)

To conduct the diagnosis, a Questionnaire of determination of the level of
awareness of Science teachers of understanding entrepreneurial competency, where
the cognitive motive is dominated that characterizes the subject with interest in the
results of their activities, knowledge of the conceptual apparatus and methods of
entrepreneurial competency. The questionnaire consisted of 12 questions, which
defined three blocks of the awareness indicator on the formation of entrepreneurial
competency: questionsl-4 cover the possession of the regulatory framework; 5-8
questions determine the knowledge of the conceptual apparatus; questions 9-12 reveal
aspects of mastering the method of interactive learning.

The general level of awareness of Science teachers of the development of crucial
competence entrepreneurship is shown in Table 1.

Table 1
Level of awareness of Science teachers on the development of critical
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competencies entrepreneurship

No Teacher awareness levels (%)
Indicators ; -
high sufficient | average low
1. | Ownership of the regulatory 22,4 25,6 32,8 19,2
framework
2. | Knowledge of the conceptual 16,8 22,4 36,8 24,0
apparatus
3. | Mastery of interactive 19,3 27,1 35,9 17,7
learning techniques
The average 19,5 25,0 35,2 20,3

Based on the results of the survey, it is determined that, nevertheless, a
relatively large proportion of 35.2% and 20.3% of Science teachers are aware at the
middle and low levels of the development of key competency entrepreneurship, thus
outlining new challenges for in-service teacher education ensuring the professional
growth of teachers by the requirements of the Concept of the New Ukrainian School,
forming a readiness for the development of entrepreneurial competence.

During the pedagogical experiment for assessing the formation of
entrepreneurial competency of readiness of Science teachers, we used the framework
of entrepreneurial competence, also known as EntreComp, developed by the Joint
Research Center (JRC) of the European Commission on behalf of the Directorate-
General of Social Affairs and Social Integration (DG EMPL). The development of a
reference framework with descriptors of learning outcomes is one of the measures
selected by the European Commission to support the development of entrepreneurial
competency in the field of education and employment (Bacigalupo, Kampylis, Punie
& Van den Brande, 2016). During the training of Science teachers, the EntreComp
model was used to form entrepreneurial competency in two main dimensions: three
areas of competence (“Ideas and Opportunities”, “Resources” and “Transformation in
Action”), which directly reflect the definition of entrepreneurial competency as the
ability to implement ideas in actions that generate value for others, not for them-selves;
and fifteen competencies, five in each area, which together is components of
entrepreneurship as a competency for all citizens.

In the course of the experimental study, an initial and final survey of Science
teachers was conducted to identify the dynamics of self-assessment of key com-
petencies “entrepreneurship” in all three areas, table 2.

Table 2
Self-assessment of mastering the skills of key competence “entrepreneurship”
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of Science teachers (in points)

Ne| Areas of entrepreneurial Self-assessment of Science teachers (in points)
competence Forming stage Generalizing stage
EG CG EG CG
1. | Ideas and opportunities 2,8 2,8 3,9 3,0
2. | Resource 2,7 2,8 3,9 2,9
3. | Transformation in action 3,0 2,9 4,2 3,0
The average 2,8 2,8 4,0 3,0

The survey was conducted in experimental and control groups at the formative
and generalizing stages, which revealed a positive dynamic of growth of self-esteem
of key competencies “entrepreneurship” of Science teachers. If at the formative stage
in the two groups the average was 2.8 points, then at the generalized stage there is a
significant increase in the average in the experimental group by 1.2 points and is 4.0
points, which is 6 times higher than the growth of this indicator in the control group -
0.2 points and is 3.0 points.

Positive dynamics is observed in the experimental groups due to the renewal
of the methodological orientation of the training process, based on the principles of
variability and interrelation of traditional and interactive methods during the
professional development of teachers in in-service teacher education.

Methods that have often been used in the learning process are lecture,
storytelling, conversation, text review or discussion. They are considered traditional,
proven teaching methods, and in some situations merely necessary (especially when
we want to convey as much information as possible in a short time). However,
frequent use of traditional methods leads to the fact that educational process becomes
ineffective. In one lesson, it is recommended to use several methods that complement
each other, increase attractiveness and create an opportunity for students to be active.
A lecture, conversation or text review can be enhanced and improved by other
interactive methods, using a variety of relevant teaching aids: mind maps,
reproductions, presentations, videos.

The combination of traditional and interactive methods encourages teachers to
be proactive, creative, active, sociable, responsible, predictable, and so on.

Let us consider in more detail the diversification of interactive teaching
methods of in-service teacher education, which contribute to the formation of
readiness of Science teachers to develop entrepreneurial competency of high school
students based on the European perspective.

Methods of “blended” learning. These methods have overcome the dissemination
process in European education and successfully took root in Ukrainian educational
institutions. The essence of the method grounds on cooperative learning with the use
of ICT in the training of Science teachers - models in the best way the needs of today's
world. Students work in small teams in the classroom: one group performs a search
task using information and communication technologies, which are placed mainly on
the periphery of the audience, another - receives tasks and seeks answers in
educational and scientific literature, another - discusses and graphs the results of their
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work, a separate group of students works on the task with the teacher. Upon
completion, each group presents the results of the study.

Criterion poker A method of discussing problematic issues and making joint
decisions. It is implemented in several stages using a tablet on which there are three
activity fields: central -note the issue proposed for discussion; the second - contains
six positions for cards, which can be a proposal to solve the problem and are placed
according to criteria from the most important (first position) to less critical (sixth
position); third - four cards on the edges of the tablet, where we place positions that
are less important in solving a particular problem. The issue to be discussed should be
controversial, and the issues being addressed should be clear to the participants.

Discussion of the issue begins in small groups, after which they are grouped
into large groups and discuss a single decision on a particular issue and present it to
other participants.

The use of this method makes it possible to involve all participants in the work
in separate small and large groups, teaches to select arguments, persuade, explain their
views, seek consensus at each stage.

SWOT-analysis The SWOT-analysis method is widely used to analyze a parti-
cular situation with the identification of strengths and weaknesses, opportunities and
threats. It helps to conduct an internal and external analysis of the problem, to diag-
nose processes and structures and to predict the future state of affairs.

This method is used when the issue of training is related to reflection on the
implementation of specific changes or if it is necessary to evaluate the decision.

The teaching of Science teachers in institutions of in-service teacher education
SWOT-analysis can be used to develop a model of “Teacher readiness for the deve-
lopment of entrepreneurial competency of high school students”, where teachers
assess their strengths that contribute to the development of entrepreneurial compe-
tency; weaknesses that hinder; opportunities that the teacher does not use to the full
extent and anticipates the threats that may arise in the implementation of this idea.

Each participant can ask another to conduct a SWOT analysis independently
and can work in groups to jointly analyze the problem situation, or create four teams,
each of which will work on one of the four questions of analysis.

It should be noted that the strengths and capabilities should show all the
positive aspects. Weaknesses and threats draw attention to the negative aspects of the
situation.

It is essential to find a balance between positive and negative arguments, which
will help to avoid exaggerated optimism or pessimism. Arguments are sorted from
most important to weakest. After the discussion, it is necessary to leave the most
substantial arguments at the end.

Mental maps (mind maps) are one of the teaching methods proposed by Tony
Buzan, a world-renowned authority in the field of creative thinking (Bobinskaya,
Shiyan & Tovkalo, 2014). The use of mental maps is to visually process the selected
issue using pictures, symbols, signs, diagrams and slogans.

Mental maps help to make notes by summarizing lessons and activities and
organizing learning material to remember.
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The method of mental maps should be used to define certain concepts or start
a discussion of new material (topic, section, module). It is also recommended for use
in situations where it is needed to think, remember, plan and create.

When developing a mental map to a specific text, it is proposed to identify in it
the keywords that best convey the primary and secondary content, develop
imagination, evoke associations. Nouns or verbs that are easy to supplement with
nouns or adjectives that help direct thinking in the right direction are best for this.
Buzan called such words “keys” or “hooks” because they are easily combined with
others and provide an opportunity to remember the read text (Bobinskaya, Shiyan,
Tovkalo, 2014). Graphically combining keywords with the central theme of the map
helps to understand and memorize the necessary material quickly.

Project method The role of projects in the educational process is difficult to
overestimate. The term “project” (from the Latin projection - thrown forward) means
a prototype, an ideal image of a predictable or possible object or state; in some cases,
it is a plan, an idea of some action (Prokopenko & Evdokimov, 2006). Most scientists
believe that the project is a manifestation of the creative activity of human con-
sciousness, through which the cultural transition from non-being to being
(Genisaretsky, 2001).

The primary purpose of the project method, according to experts in the field of
pedagogy, is to stimulate the interest of students in the formulation of problems, which
involves the possession of a certain amount of knowledge, and through project
activities - to effectively solve these problems; formation of skills to practi-cally apply
and transform the acquired new knowledge; development of reflex (in the terminology
of J. Dewey) or critical thinking (Bezrukova, 1996; Matyash, & Semenova, 2000;
Pakhomova, 2005). It is through learning projects that students learn to apply
knowledge in practice, work in a team on a specific task, present their results, seek
information from various sources, compare and analyze, persuade and lead. Thanks
to the project method, students form the so-called project thinking - the ability to
outline the ultimate goal and the time to achieve it to see specific results and people
who will help implement them, plan joint activities based on what steps are needed to
achieve the goal.

In the system of in-service teacher education, we offer teachers to develop a
project “Model of Entrepreneurial Personality”, which allows assessing themselves as
an enterprising person on the date of installation for the development of
entrepreneurial competence in high school students.

Project thinking, which is formed as a result of the activity approach, is based
on responsibility and cooperation, needed not only by entrepreneurs but also by every
person who seeks to be successful and contribute to the professional growth of
teachers and competitiveness of graduates of the New Ukrainian School.

Conclusion. The analysis of awareness of Science teachers of the formation of
entrepreneurial competency at the initial stage of the pedagogical experiment revealed
a low and medium level, which contributed to the diversification of new methods of
teacher training in the institutions of in-service teacher education.

Accordingly, a combination of traditional and interactive methods based on the
principles of variability and interrelation was tested in experimental studies,
disseminating European experience in the practice of in-service teacher education. It is
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this combination that contributes to the new activity approach to the educational
process, which replaces translational education, which will ensure the formation of
entrepreneurial competency and will not be limited to the reproduction of knowledge.
By introducing interactive methods in in-service teacher education, it is possible to
teach teachers to work on the development of students' competencies, rather than to
chase the passage of educational topics. It is through these methods that a person can
simulate life situations in the classroom and encourage students to think,
communicate and act.

The effectiveness of these studies is confirmed by the conducted self-assessment
of the skills of key competency “entrepreneurship” of teachers of natural sciences,
which is presented in table 2.

Thus, the updated methodological approaches to the organization of the
educational process of the institutions of in-service teacher education contribute to the
formation of the readiness of Science teachers to the development of entre-preneurial
competency of high school students.
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