ISSN 2074-8922 «IIpoGiieMu iHKeHEpHO-TIEqarorivHo1 ocBiTi», Ne 79, 2023
EKCMNMEPUMEHTAINBbHI AOCIIOXEHHA B OCBITI

DOI: https://doi.org/10.32820/2074-8922-2023-79-92-100
YIK 371.321

QUALIMETRIC MODEL OF AN ENGINEER-TEACHER COMPETENCY: DIAGNOSTIC,
MONITORING AND COMPENSATORY ASPECTS
© Bakatanova V.B., Tupchenko V.V.
Ukrainian Engineering Pedagogics Academy

Information about authors:

Bakatanova Veronika B., ORCID: 0000-0003-0862-5390, bakatanova@gmail.com; candidate of pedagogical
sciences, associate professor, associate professor of the Department of Pedagogy, Methodology and Management of
Education of Ukrainian Engineering Pedagogics Academy; Universytetska st., 16, Kharkiv, 61003, Ukraine

Tupchenko ValeriiaV., ORCID: 0000-0001-7694-3855; valeriiatupchenko@uipa.edu.ua; candidate of
pedagogical sciences, associate professor, associate professor of the Department of Foreign Language Training,
European Integration and International Cooperation of Ukrainian Engineering Pedagogics Academy; Universytetska st.,
16, Kharkiv, 61003, Ukraine

The purpose of the project is to develop, adapt and implement a qualimetric model of future
engineers-teachers’ professional competency.

The actuality of the work is due to the need to carry out a practical assessment of the quality of
vocational and pedagogical training, which requires a detailed model of the competency of a future engineer-
teacher. Existing higher education standards serve as such a model today. However, they do not allow to take
into account all the nuances of the professional and pedagogical training of a future engineer-teacher and to
carry out quality assessment of certain competencies that he or she should acquire during the study at the
higher education institution.

Tasks of the research: 1) to analyze the standards of professional training of bachelors and masters in
specialty 015 «Vocational Education» (by specializations); 2) to develop a qualimetric model of professional
competency of a future engineer-teacher; 3) to create a system for monitoring of the professional competency
of future engineers-teachers using the developed qualimetric model and, based on its results, to determine a
set of training sessions to compensate the gaps in the professional training of future engineers-teachers.

The main result of the work is the developed qualimetric model of professional competency of a
future engineer-teacher, which is based on the current standards of professional training of bachelors and
masters in specialty 015 «Vocational Education» (by specializations), which makes it a legitimate basis for
assessing the competency of both future and current engineers-teachers.

Based on the carried out work, it is concluded that the created qualimetric model of the professional
competency of a future engineer-teacher can be used for: familiarizing students with the requirements of
professional training; assessing the level of professional competency of current engineers-teachers by
colleagues, inspectors and experts; self-assessment of their own level of professional competency;
monitoring the state of training of specialists based on the results of expert evaluation; assessing the level of
training of future engineers-teachers by stakeholders.

Key words: qualimetric model, professional competency, future engineer-teacher, higher education
standard, compensatory trainings.

baxkamanosa B.b., Tynuenko B.B. "KpamimeTrpuua Mozenb KOMIIETEHTHOCTI iHXKEHepa-TieAarora:
JiarHOCTHKO-MOHITOPUHTOBHH Ta KOMIIEHCATOPHHIA acTIeKTH”

MerToro mocmimkeHHs € po3po0Kka, anpOoIist Ta BIPOBAKEHHS KBaJTiIMETPUIHOT MOAEI TpodeciitHol
KOMIIETEHTHOCTI MalOyTHIX iH)KEHEpiB-TIearoris.

AKTyaJbHICTh pOOOTH 3YMOBJICHa HEOOXIIHICTIO 3IIHCHIOBATH NPaKTHYHE OLIHIOBAHHS SIKOCTI
npodecifHo-TIefarorivHol  MATOTOBKH, JUISI 4YOr0 TOTpiOHA JIeTalli30BaHa MOJIENb KOMITETETHOCTI
MaiOyTHROTO iH)KEHepa-Tiearora. Takol MOEIUII0 CHOTOAHI BHCTYIMAIOTh ICHYIOUl CTaHAApTH BHIIOL
ocBitTd. OfHaK, BOHH HE JO3BOJISIOTH BPAaxOBYBAaTH yCi HIOAHCH MpOQeciiHO-MeaaroriyHoi miJroToBKU
MaiiOyTHBOTO iH)KEHepa-liefaror Ta 3AiHCHIOBATH KBaJIMETPII0 MEBHUX KOMIIETETHOCTEH, KOTpPi MOBHHEH
BiH 3100YTH Tij] 9ac HABYAHHS YBUIIII.

3aBmaHHs AOCHiKeHHs: 1) mpoaHamizyBaTH CTaHAapTU mpodeciiiHol MiAroToBKH OakanaBpiB Ta
Marictpis 3a cremianbhicTio 015 «IIpodeciiina ocsitay (3a cneniaiizamisMn); 2) po3poOUTH KBaJliMETPHUHY
Mozenh TpodeciitHoi KOMITETEHOCTI MalOyTHROTO IH)KEHEepa-Tiearora; 3) BHKOPHUCTOBYIOUH PO3POOIIEHY
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KBAJTIMETPUYHY MOJIETh, CTBOPUTH CHCTEMY MOHITOPUHTY TpodeciiHOi KOMIIETEHOCTI ManOyTHIX
IIKEHEPIiB-TIeNaroriB Ta, Ha IJACTaBI HOTO PE3yNbTATiB, BH3HAYUTH KOMILICKC TPECHIHTOBUX 3aHATH IS
KOMIIeHcallii mporanuH GpaxoBoi MiAroTOBKH MailOyTHIX iHKEHepiB-TIeAaroris.

lonoBHMM pe3yTaToM NpOBENEHOI POOOTH € po3poliieHa KBaliMETpU4HAa MOJENb MpodeciiHoi
KOMITETCHOCTI MaHOyTHBOTO IHXKEHEpa-Tiefjarora, KoTpa CIHHPAEThCA Ha Aif04i CTaHmapTd IpodeciiHoi
ITITOTOBKY OakamaBpiB Ta MaricTpiB 3a cremianbHicTio 015 «IIpodeciiina ocBiTay (3a cueriami3aliisMn), o
POOHTS ii JJEreTUMHOIO MiACTaBOIO ISl OLIHIOBAHHS KOMIETETHOCTI SIK MaOYTHIX, TaK 1 JII0YMX 1HKEHEpiB-
MEeIaroris.

Ha miacraBi mpomeaeHoi poOOTH 3po0JICHO BUCHOBKH, IO CTBOPEHA KBATIMETPUYIHA MOMAEITH
npodeciiHoi  KOMIIETEHTHOCTI MaiOyTHROrO iHXKEHepa-TlieJarora MOXKE BHUKOPUCTOBYBAaTHCH IS
O3HaliOMJIeHHs1 3100yBayiB OCBITM 3 BUMOTaMH HpodeciiiHOi MiAroTOBKH; OLIHKM PiBHA copMOBaHOCTI
npodeciiHoi KOMITETEHTHOCTI JIiI0YMX 1HXKCHEPIB-TIENaroriB KOJeraMH, MEepeBIpSI0YUME Ta EKCIIepTaMu;
CaMOOLIHKU BJIACHOTO PiBHS MpodeciiHoi KOMIETEeHTHOCT; MOHITOPHHTY CTaHy HiATOTOBKH (aXiBLiB 3a
pe3yjbTaTaMHi EKCIIEPTHOTO OLHIOBaHHS; OLHKK piBHA MiJrOTOBKM MaHOyTHIX iH)KEHEepiB-TleqaroriB
CTEHKXO0JIepamu.

Knwuogi cnosa: kpaniMeTpudHa MoJiellb, podeciiiHa KOMIIETETHICTh, MaifOyTHIH iHXEeHEep-TIearor,

CTaHAapT BHIOI OCBITH, KOMIIEHCATOPHI TPEHIHTH.

Relevance of a research and statement of
a problem. Strategy for Development of Higher
Education in Ukraine for 2021-2031 considers
«research, analysis and monitoring of the
problems of global, national and regional higher
education systems, their interaction with each
other and with secondary and professional pre-
university education systems» as one of the tasks
of scientific and methodological support for the
implementation of the Strategy [1, p. 58]. At the
same time, Ukraine’s entry into European and
global educational space requires continuous
improvement of the national higher and vocational
education systems, as well as the search for
effective ways to improve their quality. Increasing
attention in the country is being paid to raising the
qualification level of specialists trained in
vocational  (vocational-technical)  educational
institutions. It is impossible to solve this problem
without high-quality professional and pedagogical
staff. One of the options for solving it is the use of
modern monitoring technologies in education:
monitoring the quality of education; monitoring
learning activities; monitoring students' learning
achievements; monitoring ways of improving the
quality of students training and retraining of
qualified personnel. All this should be done on the
basis of mastering and implementing innovative
pedagogical and information technologies.
However, in order to solve a number of these
tasks, it is necessary to define such key concepts
as «monitoring», «quality of education», «quality
of professional and pedagogical activity», etc. At
the same time, it is necessary to carry out a
practical assessment of the quality of professional
and pedagogical training and activities on the
basis of monitoring, the main tool of which should
be an expert assessment.

Accordingly, under such conditions, it is
most important to have a clear model of
competencies that a pupil, student, or trainee
should master in the process of obtaining
professional education. This fully applies to the
training of future engineers-teachers in higher
education institutions, where the main model is the
standards of professional training. However, these
standards do not allow to take into account all the
nuances of professional and pedagogical training
and activities of an engineer-teacher, as well as to
carry out qualimetry of certain competencies that
an engineering and pedagogical employee of a
vocational (vocational-technical) education
institution should have. Thus, it can be stated that
formally the model of a graduate of an engineering
and pedagogical educational institution exists, but
it has not yet become perfect and qualimetric. This
determines the actuality of our research.

Analysis of researches and publications.
The theoretical foundations for the development
and use of factor-criterion models are presented in
the works of L. Bachiieva, V. Hryhorash, H.
Yelnikova, O. Zahika, R. Zelenskyi, O. Kovalenko,
K. Kolos, M. Rostoka, Z. Riabova and others. They
studied the theoretical foundations of the use of
factor-criterion models in the educational area, the
basis for which was the qualimetric approach.

The  methodological  foundations  of
monitoring studies are considered in the works of
Zaslavska T.l., Levada Yu.A., Maiorov O.M.,
Pishulyn N.P., Saveliev A.l, Selezneva N.A,,
Subetto A.l., Shyshov R.Ye., etc. Scientists
Galagan A.l, Saveliev AY., Semushyna L.G.
evaluate the monitoring in terms of improving the
efficiency of planning the development of
secondary, higher and vocational education.
Mikhailova N.N. and Selezneva N.A. study
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monitoring as a means of assessing the quality of
education. The monitoring of the educational
process in the educational institution, the success of
the teacher's activity and the learning of pupils or
students, trainees are considered in the works of
Gorbatkov S.A., Makarov T.D., Nikitin N.Sh.,
Skok G.B. and others.

Statement of a task. The purpose of the
research is to develop, adapt and implement a
qualimetric model of future engineers-teachers’
professional competency. Tasks of the research: 1)
to analyze the standards of professional training of
bachelors and masters in specialty 015 «Vocational
Education» (by specializations); 2) to develop a
qualimetric model of professional competency of a
future engineer-teacher; 3) to create a system for
monitoring of the professional competency of future
engineers-teachers using the developed qualimetric
model and, based on its results, to determine a set of
training sessions to compensate the gaps in the
professional training of future engineers-teachers.

Statement of the main material. The
analysis of modern scientific and pedagogical
sources shows that the issue of objective
assessment of the competencies of current and
future engineers-teachers has not been sufficiently
studied yet. This necessitates a more detailed
consideration of the concept of «qualimetric factor-
criterion model».

In order to implement the use of the factor-
criterion model as a measurement apparatus, it is
necessary to use qualimetry (from the Latin
qualitas - quality or Greek metreo - measure). The
quality of assessing the state of artificially created
systems to some extent depends on the quality of
certain indicators (standards) of this state.

Qualimetry technology makes it possible to
measure certain parameters of an object state at any
time. The technology developed by scientists is
based on a comprehensive assessment of an object
state, which takes place in two stages: the first is the
assessment of simple properties of the object and the
second is the assessment of complex properties.

At each stage information is received not
about the objects themselves, but about their
distinctive features or properties. Thus, the use of
qualimetry makes it possible to formalize the
qualitative characteristics of complex phenomena
and processes by dividing them into simpler ones,
to determine their normative or standard course
through a system of criteria and indicators of the
functioning of the research object, which provides
measurement of results that record its state only for
a certain time [2, p.49].

The creation of an appropriate model of the
desired state of the object (quality) is realized

through factor-criterion modeling. We build a
normative model (standard) that monitors the state
of development of the object and directs it to the
desired result. To do this, we create a standard of
materials of promising pedagogical experience
quality by defining its criterion basis - parameters
and indicators.

The National Doctrine of Education in
Ukraine has defined the main goal of modernizing
the education system as its quality and universal
accessibility. Although the quality of education has
always been the subject of attention of heads of
educational institutions and teachers, its connection
and dependence on information support have been
considered mainly at the level of general ideas,
without theoretical understanding of their
interaction, without the involvement of high-tech
technologies in the practice of managing the quality
of education. The emergence of many innovative
pedagogical technologies has led to the creation of
new concepts and terms typical of other (non-
pedagogical) fields of knowledge. In the
information space such a concept as monitoring is
increasingly common.

There are several definitions of the term
«monitoring» in pedagogy. Firstly, monitoring is
understood as continuous, long-term observation
and management of the environment by timely
informing people about the possible occurrence of
unfavorable, critical or unacceptable situations [3].
Monitoring also refers to a set of research
procedures that allows to identify the nature of
changes in a particular object over a certain period
of time. Thus, monitoring is a systematic,
standardized observation of a process [4]. It can
also be argued that monitoring is a regular
observation of any process in order to identify its
compliance with the desired result or initial
position. In education system the subject of
monitoring research is most often the quality of
education. Due to the fact that the effectiveness of
an educational institution can be considered as one
of the manifestations of the quality of education
(V.A. Kalney, V.P. Panasiuk, S.Ye. Shyshov and
others), monitoring can be understood as the
identification and evaluation of the effectiveness of
educational institutions, the presentation of
performance indicators of this activity on the basis
of developed key performance indicators, in order
to solve problems of improving the quality of
management of education system.

The problem of education quality and its
assessment are among the key issues in the
education system. A lot of practically significant
issues and tasks in the education system are related
to the problem of quality and its solution. The
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quality of education is also largely determined by
the type of society and state. Experts of the
Committee on Education of the Council of Europe
believe, for example, that education policy «is a
major part of the expression of the will and
sovereignty of each country» [5, p.21]. In other
words, a lag in the quality of education can have
global negative consequences for any country,
including even the loss of sovereignty.

In education, the problem of quality has
been discussed by experts for decades. Studies
aimed at solving this problem began in the 70s of
the last century, but even today neither researchers
nor practitioners in the field of education have
clear, specific ideas about what should be
understood by the quality of education, what
requirements are set for the quality of education,
on the basis of which indicators one can judge the
guality of education, etc.

On the other hand, there is no shortage of
concepts and scientific ideas about the quality of
education in pedagogy. There are many of them,
but the main problem here is that there is no such
idea that could be the basis for solving practical
tasks and problems and meet modern requirements.
For example, teaching practice is dominated by the
notion of studying quality as a certain level of
mastery of subject knowledge, which is reflected in
marks. However, a lot of scholars and practitioners
believe that this idea is outdated and does not meet
modern requirements for the quality of education.

Educational standards can be considered as a
special type of representation of the quality of
education. However, even in this case, there is no
clear idea of the levels of quality of education. For
example, there are different points of view on what
to consider standards in education and training.
Some people believe that standards should define
the level of education that the state can guarantee to
each student. Others insist that a standard is a
certain minimum of subject content that every
student should master (a standard as a low limit
that separates the taught from the untaught). Still
others propose to consider standards as a social
order that takes into account the requirements of
society, and these requirements should take into
account not so much the present as the future state
of society and its problems.

There are many other concepts and ideas
about the quality of education, which can be found
in publications on this issue [5]. However, the idea
of the quality of education (theory, model, scheme)
itself is a kind of intermediate stage or condition for
solving a number of practical problems.

Thus, we have the problem of determining
the quality of education in general, and the problem

of determining the quality of engineering and
pedagogical activities in particular. The solution to
this problem is seen through monitoring, which
should be introduced in engineering education
institutions. Monitoring, in turn, is carried out in
accordance with previously clearly defined goals,
the achievement of which will lead to the planned
result. To define the goals preliminarily, it is
necessary to carry out a certain analysis as the first
step towards defining the goals. After the analysis,
it should become clear what needs to be changed,
improved or perfected.

The problem of the competency-based
approach is characterized by Ukrainian scholar
I.Ye. Klak as follows: «Today in Ukraine the
competency-based approach is also recognized as
one of the areas of education modernization. This
issue is a key one in the regulatory documents on
the development of national education: The
National Doctrine of Education Development of
Ukraine in the XXI Century, the National Strategy
for Education Development in Ukraine for 2012-
2021, the National Qualifications Framework, the
Concept of Continuing Teacher Education
Development, etc. These documents define that the
main goal of the Ukrainian education system is to
create conditions for the development and self-
realization of each individual, to ensure high
quality education for secondary and higher
education graduates. The overwhelming majority
of teacher-scientists and practitioners are convinced
that training of specialists in any field should be
carried out on a new conceptual basis within the
framework of a competency-based approach» [6].

In modern national pedagogy, there are a
large number of different approaches that are the
basis for training specialists. Among them are both
well-known and well-established (traditional
knowledge-centered,  systemic, activity-based,
integrated, individual-oriented, personality-activity)
and new ones that have entered scientific
circulation  relatively  recently  (situational,
contextual,  polyparadigmatic, informational,
ergonomic, etc.). The second group includes the
competency-based approach. The methodologies
included in the first group are more or less fully
developed, although to varying degrees. Thus, the
systemic, activity-based and integrated approaches
have a convincing grounding.

Defining the essence of the competency-
based approach requires clarifying what is meant
by «approach in general.

Thus, a certain approach is used as a set of
ideas, principles, and methods used to solve a
problem. However, the approach is often reduced
to a method (for example, they talk about a
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systematic approach or a systematic method, etc.)
This is not correct, because an approach is a
broader concept than a method. An approach is an
ideology and methodology for solving a problem
that reveals the main idea, socio-economic,
philosophical, psychological and pedagogical
prerequisites, main goals, principles, stages and
mechanisms for achieving goals. A method, on the
other hand, is a narrower concept that includes
knowledge of how to act in a given situation to
solve a particular task.

Based on the above understanding of the
approach, we will now reveal the goals and content
of the competency-based approach.

The implementation of the competency-
based approach in education has its own history
and peculiarities related to the specifics of the
development of education systems. Since the 70s
in the United States, and since the 80s in Western
Europe, competency-based studying models have
been used in the context of activity-based
education, which aimed to train specialists who
are able to compete successfully in the labor
market, i.e., those who have professional
competencies. Competency-based and activity-
based approaches allow for an effective transition
from a knowledge-based education paradigm to an
activity-based one focused on relevant and
demanded studying outcomes.

To reveal the essence of the competency-
based approach in education, let us turn to the key
concepts of «competence» and «competencys.

In our opinion, the most appropriate
definitions of these concepts were given by the
Ukrainian scientist 1. Vasyliev: «Competence is the
range of powers of an official, within which he or
she must have the necessary knowledge and has the
right to make responsible decisions. Competency is
the ability of an employee to perform certain types
of work within a particular profession, achieving
high quantitative and qualitative results of work
based on his/her professional knowledge, skills and
abilities. Competence and competency are
correlated as a cause and effect. Competence
belongs to the position, and competency - to a
particular employee, his/her personality» [7, p.15-
16]. Defining these concepts as the main categories
of professional pedagogy, the author in [8] explains
that the misuse of these concepts occurred because
they tried to involve international documents
written in English in national science and practice.
And, further, he explains that both the concepts of
«competence» and «competency» are translated
into English by the same word «competence»,
which violates the main rule of an organized
terminology system «one term - one concept». In

our further discussions, we will take into account
these thoughts of the author.

The competency-based approach  has
pedagogical prerequisites in both practice and
theory. Speaking about the practice of vocational
education, educators have noticed long ago a clear
discrepancy between the quality of graduate
training provided by an educational institution
(school, vocational school, higher education
institution) and the requirements set for a specialist
by industry and employers. This indicates the
existence of gaps in training of specialists, which
means that when forming a system of subject
knowledge and skills, educational institutions pay
clearly insufficient attention to the development of
many personal and social competencies that
determine (at the same level of education) the
competitiveness of a graduate.

The goal of implementing the competency-
based approach in vocational education is to form a
competent specialist who has not only knowledge,
skills and abilities of a certain level, but also the
ability and willingness to implement them in
professional activities.

The  competency-based approach to
education is built around the development of
certain competencies in students. This becomes the
main goal and result of education. This approach is
also manifested in the special organization of
educational process, in the choice of content,
forms, methods and means of teaching.

In Ukraine, this approach appeared not so
long ago. The fact is that in the traditional
educational paradigm of our country, the goals and
planned learning outcomes were formulated in the
form of knowledge, skills and abilities (KSA).
They are mentioned in the works of national
classics of pedagogy and psychology. This is a
balanced system in which knowledge becomes the
basis for the development of skills, and they turn
into sustainable skills in the course of practice.
Accordingly, for decades, teachers and
methodologists have focused on the transfer of
knowledge rather than its application in practice. It
was assumed that the necessary skills would
somehow be formed by themselves in the process
of acquiring knowledge.

However, reality has shown that it does not
work that way. For example, students who have
successfully graduated from university often had to
(and still have to) relearn and retrain at the
workplace in order to fulfill their professional tasks.

This problem has become even more acute in
the 21st century. Information technologies are
rapidly developing, market requirements are
changing, and in such conditions, the accumulation
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of knowledge alone, without holistic competencies,
loses its meaning. Instead, the ability to solve
various problems and tasks, many of which do not
have ready-made solutions, is becoming increasingly
important. It is believed that the competency-based
approach can solve this problem.

Education based on the competency-based
approach is applied. That is, people who have
mastered a certain level of education have the
necessary competencies and are ready to solve
certain practical problems with their help.

It is believed that the concept of competency
was first introduced into scientific circulation by
the American psychologist Robert White in his
article «Motivation reconsidered: The concept of
competency» published in 1959. But this term was
not immediately adopted in the field of education.

As a rule, there are three main stages in the
process of developing a competency-based
approach to education.

The first stage was in the 1960s and 1970s.
During this period, researchers began to use the
term "competence" and created the prerequisites for
distinguishing  between the concepts of
«competence» and «competency». For example,
linguist Noam Chomsky in his work of 1965
«Aspects of the Syntax Theory» called competence
a person's knowledge of his native language,
emphasizing that this knowledge, itself hidden, is
manifested only in use (i.e., competency).

The second stage was in the 1970s and
1990s. The concepts of competence and
competency began to be widely used in the theory
and practice of teaching the native language, as
well as in the field of human resources
management. Researchers began to compile lists of
competencies. For example, John Raven in his
book «Competency in Modern Society», published
in 1984, identified 37 competencies, including the
ability to learn independently, seeking and using
feedback, the ability to solve complex problems,
critical thinking and self-control. In addition,
scientists have addressed the question of how to
structure learning in such a way as to develop the
desired competencies.

The third stage was 1990-2001. At the Bern
Symposium in 1996, Walo Hutmacher presented
the concept of key competencies and identified five
types of them: political and social; related to life in
a multicultural society; communicative; related to
the growth of information society; ability to learn
throughout life.

Considering the issue of the competency-
based approach in general, one cannot but consider
the competency-based approach in vocational
education.

By the Resolution of the Cabinet of
Ministers of Ukraine of August 7, 1998, No. 1247
«On the Development of State Standards of Higher
Education» this approach was introduced in
vocational education.

The system of competencies appeared in the
state standards of vocational education after 2007,
and it is even more explicitly present there than in
general education. For example, all requirements
for learning outcomes in colleges and universities
are given in lists of competencies - universal,
general and professional (the latter, however, are
replaced by references to professional standards,
where possible).

In practice, the development of various
competencies in students is again not so simple - not
only with universal, but also with professional ones.

The formation of universal competencies in
higher education faces the same obstacles as in
school - there are still no universally recognized
approaches to the development of, for example,
critical thinking, communication skills and
leadership qualities. As a result, Ukrainian students
lack these skills, although in recent years’ projects
have emerged to improve the situation.

Professional competencies pose a different
kind of problem. For example, the idea of close
cooperation between higher education institutions
and businesses was popular for some time. In theory,
this is a win-win variant: companies formulate
specific requests for specialists with the necessary
competencies, and higher education institutions
improve their programs to meet these requests,
invite production employees as teachers, and send
students for internships in partner companies. As a
result, everyone seems to benefit: higher education
institutions receive investments, students become
sought-after specialists, and employers no longer
have a shortage of new qualified personnel.
However, there are opinions that this practice is not
the most successful, as training in higher education
institutions becomes too narrow and focused only on
working in a particular company, which, in turn,
reduces the professional mobility of a graduate of a
higher education institution.

Free from the existing shortcomings of the
practical implementation of the competency-based
approach, in our opinion, can be the systemic
competency-based approach proposed by |
Vasyliev, as «a way of constructing the content of
professional training of vocational school teachers,
which, based on the scientific understanding of the
elemental composition of the pedagogical system
and the structure of professional competency of a
specialist formed on this basis, allows to form the
content of his/her training in such a way that it has

© V. B. Bakatanova, V. V. Tupchenko, 2023

97



ISSN 2074-8922 «IIpoGiieMu iHKeHEpHO-TIEqarorivHo1 ocBiTi», Ne 79, 2023

EKCNMEPUMEHTAJBbHI JOCNIAXEHHA B OCBITI

systemic integrity, optimal volume and ensures the
formation of the maximum possible number of
components of professional and pedagogical
competency in the graduates» [8, p. 181].

In our opinion, the standard of professional
training of bachelors and masters in specialty 015
«Vocational ~ Education» meets the above
requirements (systemic integrity, optimal volume,
focus on the formation of the maximum possible
number of components of professional and
pedagogical competency). Therefore, we will take it
as a basis for the formation of a qualimetric model of
professional competency of future engineers-teachers.

To solve the first task of our research we got
acquainted with the competency-based approach
and determined from many teacher-researchers
who studied the competencies of engineers-
teachers that the list of these competencies is quite
scattered. The analysis of the standards of
professional training of bachelors and masters in
specialty 015 «Vocational Education» led to the
conclusion that the fundamental and most essential
components of the professional competency of an
engineer-teacher are embodied in them to a certain
extent. Accordingly, we grouped the competencies
specified in the standard into 5 main groups.

All these actions made it possible to solve
the second task of our research - to develop a
qualimetric model of the professional competency
of a future engineer-teacher, which is shown in Fig.
1. Let us consider this process in more detail.

The development of a qualimetric model of
professional competency began with the grouping of
competencies into 5 groups, which can be
considered, to some extent, as factors influencing the
overall professional competency of an engineer-
teacher. Thus, in general, the psychological and
pedagogical competency includes communicative,
psychological, pedagogical and methodological
competencies. General cultural competency was also
defined as an integral competency, which also
included legal competence. In general, the
distribution of factors into 5 main groups includes
the distribution of their corresponding competencies
specified in the standard. We have also analyzed the
program results that should complement the
identified competencies.

Next, we determined which competencies
should be formed and what program results they are
specified by. For each competency, understood as a
certain ability, a correspondence coefficient (C) was
developed with a theoretical definition of its value
(V) for each competency or group of competencies.

Thus, the proposed qualimetric model of
professional competency of a future engineer-teacher
should be used in the educational process for:

- familiarizing students with the
requirements of professional training;

- assessment of the level of professional
competency of current engineers-teachers by
colleagues, inspectors and experts;

- self-assessment of one's own level of
professional competency;

- monitoring the state of training specialists
based on the results of expert evaluation;

- assessment of future engineers-teachers
level of training by stakeholders.

In addition to the qualimetric model of
professional competency of an engineer-teacher, an
additional system of diagnostic materials was
created, which is proposed for a more substantive
definition of the problems of engineering and
pedagogical training.

Also, trainings were offered that were
recommended for students who have difficulty
communicating, establishing interaction with
students, relieving stress in public speaking, etc.
That is, applying the developed qualimetric model,
we not only created a system for monitoring the
professional competency of future engineers-
teachers, but also, based on its results, identified a
set of training sessions to compensate for the gaps
in the professional training of future engineers-
teachers. Such trainings are called compensatory
trainings. They constitute a certain complex, but
the work on its replenishment and improvement
will continue: it should be permanent and take into
account all changes in the educational space:
technical and technological, software and
methodological and developments in the field of
artificial intelligence.

Thus, the third task of our research was
solved.

Conclusions. 1. The developed qualimetric
model of professional competency of a future
engineer-teacher is based on the current standards
of professional training of bachelors and masters
in specialty 015 «Vocational Education» (by
specializations), which makes it a legitimate basis
for assessing the competency of both future and
current specialists. 2. The created qualimetric
model of professional competency of a future
engineer-teacher can be used for: acquaintance of
students with the requirements of professional
training; assessment of the level of professional
competency of current engineers-teachers by
colleagues, inspectors and experts; self-
assessment of one’s own level of professional
competency; monitoring the state of specialists
training based on the results of expert evaluation;
assessment of the level of training of future
engineers-teachers by stakeholders.
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Components of Abilities: Coefficient of conformity (C),
competency: Value (V):
1) to implement effective methods of labor organization with regard to — C1(0,35)
environmental safety, life safety, and occupational health and safety !
= 2) to apply in professional activities the basic concepts, methods, principles of | C2 (0,34)
8 fundamental and applied sciences !
o —
o —|3) to make reasonable decisions
8 4) to collect, analyze and interpret information (data) in accordance with the
a specialization
>
n —|5) to perform calculations of technological processes in the branch | C3 (0,31)
H 6) to analyze the effectiveness of design solutions related to the selection,
——  operation, improvement, modernization of technological equipment and
facilities in the branch in accordance with the specialization
to solve complex tasks and practical problems in professional education, using certain
I I ks and ical probl i fessional educati i i
theories and methods of pedagogical and other sciences in conditions of complexity—— C4 (0,44)
— and uncertainty, in accordance with the specialization
o
% 8) carry out professional activity in compliance with the requirements of the law, C5 (0.2
c —_ educational standards and internal documents of the educational institution. — C5 ( ) 1)
[SE
(&)
% S .%’) |9) to guide students to progress and achievement — C6 (0,16)
8 g _g |10) to apply educational theories and methodologies in pedagogical activity |_ Cc7 (0,11)
c >3 — —— ——
S 6'_) 5 |11) to communicate in the state language both orally and in writing
.
% N © _|12) to communicate in a foreign language |
% —13) to work in a team | C8 (0,08)
"5 14) to implement teaching strategies based on specific criteria for assessing
> academic achievement
(@]
c
9 = —|15) to apply information and communication technologies l— C9 (0,36)
8 g | |16) to use the appropriate software to solve professional problems, in accordance C10(0.20
E = with the specialization (0,20)
8 | E B 17) to use modern information technologies and specialized software ——C11 (0,30)
o =
g - 18) to integrate modern information technologies and specialized software into the|
(@] educational environment C12 (0114)
(9]
n
(D) 19) to ensure the quality of education and management of the educational €13 (030
“5 institution activity, in accordance with the specialization (0,30)
S —
(al g 20) to identify initiative and entrepreneurship |—C14 (0,40)
— D
g 21) to manage training/development projects |—C15 (0,20)
c
(2] 22) to manage complex actions/projects, be responsible for decision-making in
= unpredictable conditions and professional development of students and ——C16 (0,10)
< subordinates
—|23) to study and master modern knowledge on a regular basis |—C17 (0,17)
= —
= | |24) to preserve and enhance the moral, cultural, scientific values and |
2 achievements of society C18 (0,20)
3 —|25) to be aware of equal opportunities and gender issues |—C19 (0,23)
T g _—| 26) to value and respect diversity and multiculturalism |—C20 (0,18)
S —|27) to ensure the formation of values of citizenship and democracy
o. 28) to realize one's rights and obligations as a member of society, to be aware of C21(0,22)
— the values of civil (free democratic) society and the need for its sustainable
o h | f civil (free d ic) society and th d for i inabl '

development

Fig. 1. Qualimetric model of professional competency of an engineer-teacher
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3. We consider it necessary to apply the
qualimetric model in the 4th year of study in training
students for pedagogical practice for informational
and diagnostic purposes. After the pedagogical
practice, it is also advisable to re-evaluate the self-
assessment and expert evaluation of the level of
professional competency of future engineers-
teachers. This will help to identify gaps in training
and the possibility of eliminating them through a
system of compensatory training exercises. Students
need to understand which competencies are the
weakest and, accordingly, together with their
teachers, plan a system of exercises and trainings
that will help to level the identified drawbacks.

4. Based on the results of the analysis of
state standards (both bachelor's and master's) in
specialty 015 «Vocational Education», we have
determined that none of them defines even
individual elements of acmeological competency,
that is, graduates are not familiar with the basic

The list of the used sources:

1. Crparerisi po3BUTKY BHIIOi OCBITH B YKpaiHi
Ha 2021-2031 poxu [Emextponnmii pecypc]. — 2020. —
Pexxmm moctymy : https://mon.gov.ua/storage/app/media/
rizne/2020/09/25/rozvitku-vishchoi-osviti-v-ukraini-02-10-
2020. ([dara 3Beprenns: 15.02. 2023).

2. Jmwurpenko I'.  O.  Crpareriyauit
MEHEHDKMEHT B CUCTEMI OCBITH : HaBd. nociouuk /I'. O.
Hmurpenko. — Kuis : MAVII, 1999. — C. 49.

3. MOHITOpHHT perioHaJbHHUX OCBITHIX CHCTEM 1
e(pEeKTHBHOCTI peaii3allii COmiaJbHUX TPOEKTIB / Mif
3ar. pen. O. H. Maiioposa. — Kuis, 1999.

4. TlomoB B. T. MOHITOpUHT pO3BUTKY
perioHanpHOI cuctemu ocitu / B. T'. Ilomos, B. II.
Tomy6koB // CrammapTé ¥ MOHITOPHHT B OCBITi. —
2000. — Ne 2. — C. 30-32.

5. Bucryn excniepriB Pagu €Bponu // Crannapru
1 MoHiTOpHHT B OCBiTi. — 1999. — Ne 1(4). — C. 21-29.

6. Kmak 1. €. Teopernuni 3acamu
KOMIICTEHTHICHOTO ~ MiAXOAYy B  CHCTEMi  BHIIOI
npodeciitnoi ocitu / I. €. Knak. — Pexxum nocrymy :
. https://otherreferats.allbest.ru/pedagogics/00885890
0.html#text. (maTa 10 /02/2023 3BepHEHHS ).

7. Bacunbe 1. B. Ilpodeciiina memarorika :
KOHCTeKT Jekmid ; y 2 4. Y. 1 / 1. b. Bacunne. — 4-¢
BH/I., TIepepabd. i qom. — Xapkis, 2003. — 152 c.

8. BacwibeB I. B. Teoperwuni i MeToamyHi
OCHOBM  IIJArOTOBKM  MeJaroriB  mpogeciiHoro
HaBYaHHS moHorpadis / 1. Bb. BacumbeB. —
XapkiB : Cmyracra tunorpadis, 2016. — 448 c.

References
1. Ministerstvo osvity i nauky Ukrainy 2020,
Stratehiia rozvytku vyshchoi osvity v Ukraini na 2021-

principles that must be followed in professional
activities to achieve a high level of
professionalism. We believe that it is not
advisable to teach this at the initial stage of
professional training, but after the pedagogical
practice, each future specialist should create a
trajectory of professional growth and form their
own guidelines in professional activity.

Prospects of further researches. We
consider the following to be promising for further
research: a broad expert evaluation of the
developed qualimetric model of professional and
pedagogical competency of the future engineer-
teacher by current specialists in vocational
(vocational-technical) education; development and
testing of additional diagnostic tools for each
component of the professional competency of the
engineer-teacher; improvement of the system of
compensatory training and methodological
guidelines for their application.

2031 roky [Strategy for the development of higher
education in Ukraine for 2021-2031], viewed 15
February 2023 <https://mon.gov.ua/storage/app/media/
rizne/2020/09/25/rozvitku-vishchoi-osviti-v-ukraini-
02-10-2020>.

2. Dmytrenko, HO 1999, Stratehichnyi
menedzhment v systemi osvity [Strategic management
in the education system: a textbook], MAUP, Kyiv.

3. Maiorova, ON (ed) 1999, Monitorynh
rehionalnykh  osvitnikh  system i efektyvnosti
realizatsii sotsialnykh proektiv [Monitoring regional
educational systems and the effectiveness of social
projects], Kyiv.

4. Popov, VH & Holubkov, VP 2000, ‘Monitorynh
rozvytku rehionalnoi systemy osvity’ [Monitoring the
development of the regional education system], Standarty
y monitorynh v osviti, no 2, Pp. 30-32.

5. Rada Yevropy 1999, ‘Vystup ekspertiv Rady
Yevropy’ [Speech by Council of Europe experts],
Standarty y monitorynh v osviti, no 1, Pp. 21-29.

6. Klak, IYe nd, Teoretychni zasady
kompetentnisnoho pidkhodu v  systemi  vyshchoi
profesiinoi osvity [Theoretical foundations of the
competence approach in the system of higher
professional education], viewed 10 February 2023
<https://otherreferats.allbest.ru/pedagogics/00885890_0.
html#text>.

7. Vasyliev, IB 2003, Profesiina pedahohika. Ch. 1
[Professional pedagogy : lecture notes], Kharkiv.

8. Vasyliev, IB 2016, Teoretychni y metodychni
osnovy pidhotovky pedahohiv profesiinoho navchannia
[Theoretical and methodological foundations of
vocational teacher training: a monograph], Smuhasta
typohrafiia, Kharkiv.

The article was received 01 May 2023

100

© V. B. Bakatanova, V. V. Tupchenko, 2023


https://otherreferats.allbest.ru/pedagogics/00885890_0.html#text
https://otherreferats.allbest.ru/pedagogics/00885890_0.html#text

