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CRITERIA, INDICATORS AND LEVELS OF THE READINESS OF TEACHERS
OF NATURAL SPECIALTIES TO DEVELOP THE ENTREPRENEURSHIP
COMPETENCE OF HIGH SCHOOL STUDENTS

N. Kurish

Y cmammi susnaueno axmyanvnicms QopmysanHa 20moeHOCMI uumenie npupoOHUUUX cneyianrsHocmeti 00 po-
36UMKY RIONPUEMHUYBKOI KOMINEMEeHMHOCME Y cucmemi nicisiouniomMrol nedazoeiunoi oceimu, wjo 3abesneyye
B00CKOHANEHHA OCBIMU Ma NPoghecitinoi ni02omoeKu nedazo2ié WIAXOM NO2IUOIEHHS, POSWUPEHHS Ma OHOG-
JIeHHA IX npogheciinux 3HAHb, YMIHb MA HABUYOK BIONOBIOHO 00 CYYACHUX NOomped ma npoyecie pehropmy8aHHs
oceimubvoi eanysi. Ilposedeno ananiz meopemuynux no2iadie HayKosyié 00 GU3HAYEHHs KIIOYOBUX NOHAMb. «Ni-
ONPUEMHUYLKA KOMNEMEHMHICMbY, «20MOBHICIbY», KpUMEPIi», «HOKAZHUKUY», «PI6HI 20MOBHOCTIY.
Toconyouu npobremMHo-yinbosuUll, CUCMEMHO-Y3A2aNbHIOIOYUL MEMOOU | MEMOO CUCIEMHO-CIMPYKIMYPHO20 aHa-
N3y HAYKOBOI Nimepamypu aemopom OOCASHYMO Memu mad GUOKPEMIIEHO Kpumepii GU3HAYEHHS 20MO6HOCMI
8YUMeNi6 NPUPOOHUUUX cneyianbHocmell 00 po36UMKY NIONPUEMHUYLKOT KOMNEMENMHOCMI CMapuoKIaCHUKIS,
wo chopmosano y cucmemi RiCILOUNIOMHOL NeOA202iHHOT 0C8IMmU: MOMUBAYIUHO-YIHHICHUL, KOSHIMUGHULL, Me-
XHONO2IUHUL, 0COOUCMICHO-eMOYIUHUL, NOBEOIHKOBULL. Y pamKax UOKDEeMICHUX KPUMepiie 6CMAaHO61eHO 8i0No-
6IOHI NOKA3ZHUKU, WO iX XapaKkmepusyloms ma 6U3HA4eHO HA OCHO6I NOEOHAHHS OIS KOJICHO20 KpUmepilo Memoou
ma 3acobu diacHOCMysanHs.: 6ecioqa, CnoCmMepedCeH s, AHKeMYSanH s, aHal3, 36iMm, Camo36im, eKCnepmua OyiH-
Ka ma camoananiz. Pospobrena cucmema kpumepiie ma nokasHukie 0ae MONCIUBICING BUSHAYUMU DIBHI 20MO 6-
HOCmi 84umenie npUpOOHUYUX cneyianbHocmell 00 PO3BUMKY NIONPUEMHUYLKOI KOMIEMeHMHOCMI CmapuioKia-
CHUKIB: HU3bKULL (PENnPOOYKMUBHULL), CepeOHill (PenpoOyKmMuUHo-peKOHCMPYKMUGHULL), 00CMAamHitl (peKoHCmp)y-
KMUGHULL) ma ucoxutl (meopuuil).

Ipoananizosani kpumepii, NOKA3HUKU Ma pieHi 0adymov 3Mo2y GUHAYUMU pedlii ma nepeddayumu OUHAMIKY
dopmysanns comosHocmi guumenie NPUPOOHUUUX CNeYiaIbHOCHel 00 PO38UMKY NIONPUEMHUYBKOL KOMIemeH-
MHOCME CMAPUWIOKTIACHUKIG Y CUCIeMi NICIAOUNIOMHOT nedaz2o2iunol oceimu
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1. Introduction

The implementation of a competency approach in
the European educational space started at 2006, when a
resonant document appeared [1], and eight key compe-
tences were identified in the strategy [2].

Such processes became an impetus for the reform
of education in Ukraine, which is reflected in normative
documents [3, 4] which clearly outline the new require-
ments for Ukrainian education of the 21st century, em-
phasize the formation of abilities, skills, and especially
the development of competencies in education seekers.
These documents identify eleven key competencies, in-
cluding "entrepreneurship and financial literacy", which
include: the ability to generate new ideas, initiative, will-
ingness to take responsibility for their own decisions; the
ability to organize their activities to achieve their goals;
awareness of the ethical values of effective cooperation;
readiness for the implementation of initiated ideas; mak-
ing own decisions [3].

Therefore, it is urgent now to form the readiness
of teachers of natural sciences to develop the entrepre-
neurial competence of high school students, which we
must prepare before deciding to build an individual tra-

jectory of their development. To address these challeng-
es, high expectations are placed on postgraduate educa-
tion institutions that provide advanced education and
training for educators by deepening, expanding and up-
dating their professional knowledge, skills and abilities
in accordance with current needs and processes of the
educational reform.

2. Literary review

Various aspects of teacher training were explore
in works by both domestic and foreign scholars, in par-
ticular:

— theoretical substantiation of psychological and
pedagogical principles of specialists' preparation for
communicative and innovative activity [5, 6];

— implementation of innovations in education, in-
cluding in vocational education [7, 8];

— formation of the professional competence of
teachers of natural sciences [9, 10].

The concept of "readiness" is the most controver-
sial in modern pedagogical science. From the middle of
the twentieth century the concept of "readiness" has been
interpreted as the ability of a person to self-regulate
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his/her own behavior. We see a modern interpretation of
this term in psycho-pedagogical research, and we are
talking about the unity, stability and stability of psycho-
pedagogical influences [11].

However, the definition and interpretation of the
notion of “the readiness of natural science teachers to
develop the entrepreneurial competence in high school
students” (hereinafter referred to as GVPSARPKS),
which is one of the challenges of the modern reform,
has not been sufficiently considered in scientific works.
In the course of the conducted researches, the definition
of GVPSARPKS - the ability of teachers to effectively
carry out their professional activity, possessing a holis-
tic system of knowledge, abilities and skills for the de-
velopment of the entrepreneurial competence was elab-
orated.

3. Purpose and objectives of the research

The purpose of the article is to determine the cri-
teria, indicators and levels of the readiness of teachers of
natural sciences to develop the entrepreneurial compe-
tence of high school students, formed in the system of
postgraduate teacher education.

To ensure the achievement of this goal, the fol-
lowing tasks were set:

1. to identify a system of criteria for determining
the readiness of natural science teachers to develop the
entrepreneurial competence of high school students;

2. to establish indicators, characterizing the crite-
ria and to determine methods and means of diagnosing
GVPSdRPKS;

3. to develop the levels of preparedness of teach-
ers of natural sciences to develop the entrepreneurial
competence of high school students.

4. Determining the readiness of natural science
teachers to develop the entrepreneurial competence of
high school students

The readiness of natural science teachers to de-
velop the entrepreneurial competencies of high school
students is determined by certain criteria and indicators,
by which their level of readiness can be analyzed. Crite-
ria development is one of the most complex and unpro-
cessed theoretical problems. In the pedagogical literature,
the concept of "criterion" is characterized as a means, by
which alternatives are measured or selected, or, in other
words, "criterion™ is an objective feature, on the basis of
which a comparative assessment or classification of the
pedagogical processes and facts under study is made.

The notion of "criterion™ is defined as a means of
reasoning, a sign, on the basis of which the definition or
classification of something is the measure of evaluation
[12]. The term "criterion" comes from the Greek crite-
rion — "a measure for evaluating something."

In general, criterion is an important and defining
system trait that characterizes the various qualitative as-
pects of the phenomenon under study, and in our case —
the readiness of teachers of natural specialties to develop
the entrepreneurial competence of high school students,
provided through the system of postgraduate pedagogical
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education, helps to clarify its essence, helps to clarify its
essence, to specify the main images and objectively eval-
uate them in a certain dynamics. In this connection, in
our study we will use the term "criterion™ as a benchmark
and indicator, on the basis of which we diagnose the state
of the readiness of teachers of natural sciences to develop
the entrepreneurial competence of high school students in
the system of postgraduate pedagogical education.

As a whole, criteria should reflect the main as-
pects of the functioning of the object under study — the
readiness of natural science teachers to develop the en-
trepreneurial competence of high school students in the
postgraduate education system and are revealed through
a number of indicators, depending on the manifestation
of which, there can be concluded more or less.

The term "indicator" is interpreted as: "evidence,
sign of anything; visual data about the results of some
work, some process; achievement data in anything; data
that indicates the amount of something “’[13].

We believe that the concept of a criterion is
broader than an indicator, and therefore a situation is
possible, where a whole system of indicators exists under
one criterion.

Determination of the state of GVPSARPKS in the
system of postgraduate pedagogical education was car-
ried out according to the criteria: motivational-value,
cognitive, technological, personality-emotional, behav-
ioral (Fig. 1).

The motivational value criterion is the basis for
the professional competence formation. In order to en-
sure the

provision of vocational education and training,
they must have: professional and pedagogical motives:
the desire of professional training of teachers of natural
specialties for the development of entrepreneurial com-
petences of high school students through the system of
postgraduate pedagogical education; cognitive motives:
the desire to acquire new knowledge, skills and compe-
tencies in the field of entrepreneurial competences, inte-
grating formal, non-formal and informal education;
methodological motives: the desire to master innovative
approaches, methods, development technologies of the
entrepreneurial competence; social motives: the desire to
professionally grow and enhance one's image and social
status.

For teachers of natural sciences, the major moti-
vational value criterion is determined by the indicators:

— professional interests: interest in innovative pro-
cesses in education and modern approaches to the entre-
preneurial competence development;

— professional needs: the need to acquire new
knowledge, skills and competences to organize the edu-
cational process on a competent basis, the need for con-
tinuous professional growth through the system of post-
graduate pedagogical education;

— professional motives: development of profession-
al skills and improvement of a social status in society;

— professional values: responsibility for preparing
the younger generation for independent living, constant
support and example.
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Criteria for assessing the process of entrepreneurship competence formation in
the participants of the educational process

motivational cognitive technological personality- behavioral
value emotional
e = i} T
Criteria ‘
-professional - knowledge - the formation of a -purposefulness; - the experience of
interests; of pedagogy; complex of general- - exposure; organizing the educational
-professional || - knowledge pedagogical skills; - self-ownership; BROSESS; LISING i
i of - Possession of - the level of e
B thiodal & dasooica] || Professionally background; )
-professional fne ey mohgrrll pecagogiea important and - mastery of a teacher with
motives: > technologies ) necessary qualities a holistic system of
smofsedonal - knowledge -Use of pedagogical for the professional knlowledge, ablhqes and
il of th_e man_a.gement, activity; skills for developing the
e specialty; - ability to carry out - aspiration for entreprteneuflal
- knowledge self-control, self- self-improvement of cgmpe i .
; ; -development of their own
of analysis and self- the professional e :
) didactic, educational and
psychology. assessment of the competence; sefidolapical instsrials
results of - self-improvement with an entrepreneurial
professional and self- background; presentation
activity. development. of experience.
Methods and diagnostic tools
questionnaires, analysis of lesson questionnaires, observations, observations,
observations, notes and activities, observations, questionnaires, surveys, analysis
conversations SULVEY conversations, self-reports and of lessons and
conversa.tions, SEIE SRS matT reports, expert activities, self-
observations evaluation assessment.

Fig. 1. Criteria, indicators and diagnostics of the readiness of natural science teachers to develop the entrepre-
neurial competence of high school students

The diagnosis of the motivational value criterion
of GVPSARPKS was carried out by methods of question-
ing, observation, conversation.

The cognitive criterion determines the totality of
knowledge regarding the introduction of understanding
of the essence, content, goals and objectives of the teach-
er's professional activity in the context of the educational
reform; awareness and ownership of methods and ways
of developing the entrepreneurial competence; the ability
to reproduce, synthesize and apply the knowledge and
skills, acquired in the postgraduate education system to
integrate entrepreneurial content into the educational
process.

This criterion generates an understanding of the
benefits of competency-based learning, aimed at prepar-
ing a competitive graduate, who will be able to flexibly
approach different problems. Competent learning and
developing the entrepreneurial competence is urgent.

Indicators of cognitive criteria are:

— knowledge of pedagogy: understanding of ped-
agogical views and approaches to the organization of

competent training and development of the entrepreneur-
ial competence, scientific bases of the organization of
pedagogical activity with an entrepreneurial background;

— knowledge of the methodology: methods and
ways of organizing practical and theoretical activities of
students in the development of the entrepreneurial com-
petence;

— knowledge of the specialty: content of the sub-
ject, entrepreneurial background in the subject;

— knowledge of psychology: age peculiarities of
applicants for education, formation of an individual edu-
cational trajectory of personality development.

The cognitive criterion of GVPSARPKS in the
system of postgraduate pedagogical education is deter-
mined on the basis of the analysis of a synopsis of les-
sons and educational activities, observation, interview,
conversations.

The technological criterion implies the formation
of abilities and skills of professional activity of teachers
in the entrepreneurial competence development (owner-
ship of technologies, methods and techniques); deter-
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mines the ability of a natural science teacher to integrate
entrepreneurial content into the teaching of the subject
and the extracurricular activities; manifests itself in the
ability to effectively solve professional problems and
make decisions independently; ability to establish coop-
eration with all participants in the educational process.

Indicators of the technological criterion are:

— formation of a set of general pedagogical skills
(prognostic, organizational, communicative, cognitive,
reflexive);

— possession of modern pedagogical technologies
and methods;

— use of methods of pedagogical management;

— the ability to exercise self-control, self-analysis
and self-assessment of the results of professional activity.

The diagnostics of the GVPSARPKS technolog-
ical criterion was carried out by the methods of ques-
tioning, observation, conversation, self-assessment.

The personality-emotional criterion includes peda-
gogical abilities (didactic, organizational, communicative,
reflexive, subject-practical, etc.), professional qualities
(moral, emotional-volitional, individual-typological, per-
sonality-character), peculiarities of professional motives,
attitudes, interests of teacher's professional activity, active-
positive emotional attitude to professional activity).

Indicators of personality-emotional criteria are
purposefulness; persistence; activity; initiative; self-
possession in situations of uncertainty; the level of for-
mation of qualities, professionally important and neces-
sary for the performance of professional activities; pur-
suit of the professional competence; self-improvement
and self-development, etc.

Means of diagnostics were observations, ques-
tionnaires, self-reports and reports of heads of education-
al institutions, expert evaluation.

The behavioral criterion determines the imple-
mentation of the skills, acquired in the system of post-
graduate education by teachers of natural sciences, which
ensure the development of the entrepreneurial compe-
tence of high school students; development of own peda-
gogical experience of using entrepreneurial content; con-
tinuous analysis, self-assessment of knowledge, skills
and entrepreneurial competence, acquired in the system
of postgraduate pedagogical education; development of
synopsis of lessons, scenarios of extracurricular and me-
thodical measures with entrepreneurial content; exchange
of experience and dissemination of their own didactic,
educational and methodical experience.

The behavioral criterion includes indicators: hav-
ing experience in organizing the educational process with
the use of the entrepreneurial background; developed
own didactic, educational-methodical materials with the
entrepreneurial background; presentation of experience
of the entrepreneurial competence development at con-
ferences, seminars, periodical professional press, etc.

The means of diagnosing behavioral criteria are
observation, questioning, self-assessment, analysis of
lessons and activities.

5. Results of the study and their discussion

Based on the defined criteria and indicators, it is
possible to judge GVDPdRPKS. This system of criteria
and indicators is the basis for determining the major lev-
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els of preparedness of natural science teachers to develop
the entrepreneurial competence of high school students.

Under the level of teachers' readiness for the devel-
opment of the entrepreneurial competence of high school
students we understand the gradation of the measurement of
natural knowledge, abilities and skills of the entrepreneurial
competence, acquired by teachers through the system of
postgraduate pedagogical education, identification of their
internal motivation, steady awareness of the profession,
which provides clear accounting for the criteria and indica-
tors highlighted.

Taking into account the abovementioned
measures, we have distinguished four levels of forming
the readiness of natural science teachers to develop the
entrepreneurial competence of high school students:

—low (reproductive): low or no understanding of
the entrepreneurial competence; lack of awareness of the
need to develop the entrepreneurial competence of high
school students, lack of initiative to increase their profes-
sional level in the system of postgraduate pedagogical edu-
cation through non-formal and informal education, passivity
in formal education; there is only an external motivation;

—medium (reproductive and reconstructive):
the desire to develop the entrepreneurial competence is
unstable; lack of awareness of the role of the entrepre-
neurial competence in future professional activity, the
average level of development of the motivational sphere;
average level of knowledge, abilities and skills in the
development of entrepreneurial competence; ability to
independently form an individual educational trajectory
in the system of postgraduate education, fragmentary
demonstration of initiative in formal education; passive
participation in non-formal education activities with cha-
otically organized self-educational activities;

—sufficient (reconstructive): positive attitude to
the development of the entrepreneurial competence of
high school students, awareness of its importance in fu-
ture professional activity; a sufficient level of
knowledge, skills and abilities to entrepreneurship; the
ability to make decisions on the introduction of entrepre-
neurial content in teaching activities; periodic manifesta-
tion of independence and lack of initiative in the course
of professional development through the use of various
forms of education: formal, non-formal, informal; suffi-
cient development of the motivational sphere; demon-
stration of practical skills of introducing entrepreneurial
content into the educational process;

— high (creative): expressed willingness to develop
the entrepreneurial competence of high school students;
formation of knowledge, skills and entrepreneurial compe-
tence; ability to creatively approach the modeling of the
educational process with the use of entrepreneurial con-
tent; active practice of applying active teaching methods in
their professional activity; availability of own experience
of the entrepreneurial competence development and ability
to independently and effectively build an individual educa-
tional trajectory in the system of postgraduate education;
high motivation and striving for future professional activi-
ty, striving for professional growth.

6. Conclusions
1. To determine the readiness of teachers of natu-
ral science specialties for the development of the entre-
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preneurial competence of high school students, which is
formed in the system of postgraduate pedagogical educa-
tion, the criteria are distinguished: motivational-value,
cognitive, technological, personality-emotional, behav-
ioral; appropriate indicators that characterize them are
established and the methods and means of diagnosis for
each criterion on a combination basis are determined.

2. The developed system of criteria and indica-
tors makes it possible to determine the levels of readi-
ness of teachers of natural sciences to develop the en-

trepreneurial competence of high school students: low
(reproductive), medium (reproductive-reconstructive),
sufficient (reconstructive) and high (creative).

Thus, the use of the set of criteria and indicators
will allow a comprehensive assessment of the realities
and to predict the formation dynamics of the readiness of
teachers of natural specialties to develop the entrepre-
neurial competence of high school students in the system
of postgraduate teacher education.

References
1. Recommendation of the European Parliament and of the Counsil of 18 December 2006 on key competences for lifelong
learning (2006/962/EC) // Official Journal of the European Union. 2006. Vol. 394. P. 10-18. URL: https://eur-lex.europa.eu/

LexUriServ/LexUriServ.do?uri=0J:L:2006:394:0010:0018:en:PDF

2. EC presents new Rethinking Education strategy. 2012. URL: http://europa.eu/rapid/press-release_IP-12-1233_en.htm?locale=en
3. Pro osvitu: Zakon Ukrainy No. 2145-VI11. 05.09.2017. URL: https://zakon.rada.gov.ua/laws/show/2145-19

4. Nova ukrainska shkola: kontseptualni zasady reformuvannia serednoi shkoly. Lviv, 2016. 40 p.

5. Ziaziun 1. A. Filosofiia pedahohichnoho svitohliadu // Profesiina osvita: pedahohika i psykholohiia. Ukrainsko-polskyi

zhurnal. 2012. Issue 6. P. 209-222,

6. Maksymenko S. D. Mekhanizmy rozvytku osobystosti // Problemy suchasnoi psykholohii. 2018. Issue 40. P. 7-23. URL:

http://nbuv.gov.ua/UJRN/Pspl_2018_40_3.

7. Kremen V. H. Problemy yakosti ukrainskoi osvity v konteksti suchasnykh tsyvilizatsiinykh zmin // Ukrainskyi

pedahohichnyi zhurnal. 2015. Issue 1. P. 8-15.

8. Pometun O. I. Interaktyvni metodyky ta systema navchannia. Kyiv: Shkilnyi svit, 2007. 112 p.

9.Yesina O. H. Kryterii otsinky yakosti pidhotovky suchasnykh fakhivtsiv // Teoriia ta metodyka navchannia
fundamentalnykh dystsyplin u vyshchii shkoli. 2012. Issue VII. P. 84-90.

10. Kalko A., Shykula R. Vykorystannia naukovykh doslidzhen pro muzeinu pedahohiku XIX—XX st. u pidhotovtsi vchyteliv
pryrodnychoho tsyklu // Kliuchovi kompetentnosti v modeli suchasnoho fakhivtsia: proceedings. Cherkasy, 2016. P. 256-261.

11. Zavydivska O. I. Hotovnist do stvorennia zdoroviaoriientovanoho seredovyshcha orhanizatsii yak osoblyva katehoriia
profesiinoi osvity maibutnikh menedzheriv // Psykholoho-pedahohichni nauky. 2018. Issue 3. P. 168-174. URL: http://lib.ndu.edu.ua/

dspace/bitstream/123456789/935/1/28.pdf

12. Honcharenko S. U. Ukrainskyi pedahohichnyi entsyklopedychnyi slovnyk. Rivne: Volynski oberehy, 2011. 552 p.
13. Velykyi tlumachnyi slovnyk suchasnoi ukrainskoi movy / ed. by Busel V. T. Kyiv; Irpin: VTF «Peruny», 2005. 1728 p.

Received date 20.01.2020
Accepted date 14.02.2020
Published date 25.05.2020

Natalia Kurish, Head of Center, Scientific and Methodological Center for Educational Management and
Coordination of Methodological Services, Institute of Postgraduate Teacher Education of Chernivtsi Region,

Franka str., 20, Chernivtsi, Ukraine, 58008
E-mail: kurish.natalya@ukr.net

51




