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Abstract

The most important condition that provides the opportunity for the profession-
alism of professionals is their competitiveness. The current task of institutions
of professional (vocational technical) education (IP(VT)E) is to prepare a qual-
ified and competitive specialist who not only has a certain level of knowledge,
skills and abilities but can practically apply them in their professional activities.
Future specialists’ training quality is based on the ability to adapt to rapidly
changing production conditions. It is due both to the prospect of Ukraine’s
accession to the European Union and to the internal situation in the country,
where a large number of applicants in IP(VT)E and institutions of professional
higher education (IPHE) do not always meet the requirements of the labour
market. It requires resetting educational goals and objectives of vocational edu-
cation, considering global changes in society, production, and technology. This
article aims to substantiate the quality management model of training com-
petitive specialists in IP(VT)E, considering the factors affecting the quality of
training and contradictions that need to be resolved in the training process and
experimental verification of its effectiveness. A set of theoretical and empirical
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methods was used to create a model and test its effectiveness, identifying the
components that have become key in creating a model of quality management
training for future competitive professionals in vocational education institu-
tions. To determine the effectiveness, a set of questionnaires was developed, and
within the framework of the pedagogical experiment, a section was conducted
among entrants, applicants, graduates, pedagogical workers, heads of IP(VT)E
regions of Ukraine, and employers, the results were analysed.

Introduction

The economic field undergoes an intense transformation which defines trends and
directions for improving sectors of the national economy. Nowadays, competition
in spheres associated with technical, investment, and mineral resources is a main
criterion of the socio-economic efficiency of companies on the world stage. The
introduction of new methods of modern ICT application to control production
processes has brought up important issues of developing measures for enhancing
the potential of human resources.

In solving this problem, the role of the institutions of professional (vocational
technical) education (IP(VT)E), which acts as a locomotive of the structural
components of the labour market and should become an effective marketing tool
for production development, increases. The determining factor of the studied issue
is updating the vocational education content, which sets new requirements for
the methods of students’ training at IP(VT)E in compliance with the demands of
employers to the level of graduates’ qualification and competitiveness. Changes in
the system of education and industry links accentuate this problem. The demand
for a competitive production force adapted to systemic changes in professional
activity and on the labour market is increasing. The education management system
results from complex pedagogical modelling and facilitates the mentioned issue.

Modelling is a basic field of scientific educational research (Rost et al., 2022).
After all, the model is a substitute for the original object. It is used to prove
a hypothesis or explain a phenomenon and obtain data about the original object
(Reith & Nehring, 2020) and generate new knowledge (Belzen et al., 2021).

For the most part, the concept of “model” is considered by scientists as a con-
ceptual image that concretely represents many physical systems, demonstrating
a consistent regularity. It reflects the possibilities of differentiation of a physical
system and also distinguishes the following pedagogical conceptualisations:
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research modelling, expressive modelling, experimental modelling, evaluation
modelling and cyclic modelling (Halloun, 2018).

However, on the other hand, models are considered instances of theories,
narrower in scope and often more specific. Usually, they are applied to a certain
aspect of a given theory, providing a more local description or understanding of
a phenomenon (Fried, 2020). Each model is placed in the appropriate scientific
plane and differs from others in terms of scale and other aspects of structure
and performance, including conceptual complexity and cognitive requirements
(Halloun, 2018). The practical aspects of modelling are epistemic and involve the
implementation of the process of improving the existing reality to achieve certain
goals, which includes the following vectors: the selection of an appropriate form
on which the model is based, the selection of appropriate components or variables
to include in the model, and the organisation of interacting components in such
a way that to present the key characteristics of a phenomenon or system (Sadler
etal,,2021). So, the modelling mechanism, as a sequence of observed actions, can
be divided into three stages, namely: research — data generation and detection of
regularities in these data; design — an initial model is developed based on anal-
ogies and experience, variable elements are identified and considered in it, they
are relevant to the research phenomenon; verification (Géhner & Krell, 2021).
Considering that scientific models act as objects and are not the kind of things
that can be true or false, testing specific assumptions can be done by establishing
the adequacy of the model for the intended purpose. In this case, the quality of the
model depends only on how accurately and completely the model represents the
target, where the ideal limit is its ideal and complete representation (Parker, 2020).

While applying the modelling method, it is suggested to create an adequate
model of the quality control system of competitive professionals’ training at
IP(VT)E. The structural elements of the model are conceptual, functional and
technological. Its components include “input”, “process”, and “output’, while inter-
dependent possibilities and results characterise its content.

Research Methodology

The research’s leading idea was to develop a scientifically based quality control
model for training competitive specialists in P(VT)E, following the needs of
employers based on modern methodological approaches and requirements for
the professional competence of specialists. The research subject is the theoretical
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and methodical principles of quality management of the training of competitive
specialists in P(VT)E in the conditions of the modern labour market.

According to the research goal, a set of interrelated research methods is used.

Theoretical methods: systematic analysis of pedagogical and methodological
literature aimed at studying the modelling process. Based on the study of various
models, including the model of developmental education (V. D. Davydov, V. V.
Flyakov, etc.); the traditional model of education (J. Majo, L. Crowe, J. Kraplya, D.
Ravych, C. Finn, etc.); the rationalist model of education (P. Bloom, R. Ganier, B.
Skinner, etc.); the phenomenological model of education (A. Maslow, A. Combs,
K. Rogers, etc.); the non-institutional model of education (P. Goodman, I. Ilyich,
J. Goodled, F. Klein, J. Holt, L. Bernard, etc.), the author’s structural-functional
quality control model of competitive professionals’ training at vocational educa-
tion institutions (IP(VT)E) is developed.

Empirical methods: the comparative experiment assumes that in one group
(experimental), the training was carried out using a new method, and in the other
(control) - it took place according to the generally accepted method; a survey
(questionnaire, interview); an expert opinion; an interview, self-assessment, an
analysis of documents and statistical data by groups of indicators: I - “The con-
tent of vocational training and its comprehensive and methodological support”;
IT - “Motivation and accessibility of IP(VT)E”; III - “Professional success of
graduates”; IV — “Human capacity of an educational institution”; V — “Material
and technical facilities” The questionnaires are developed by the authors.

Methods of mathematical statistics: in order to verify the reliability of the
data, quantitative and qualitative processing of the results was carried out using
computer equipment, methods of statistical data processing, graphical display
of results, qualitative evaluation of results, pairwise comparisons of Saati were
used to determine the relative importance of the components of a specialist’s
competitiveness according to the results of a survey of employers; criterion for
testing statistical hypotheses (Pearson’s x2 criterion) — for checking the reliability
of coincidences and discrepancies in experimental data; indicator-instrumental
assessment.

The sample’s representativeness was achieved due to the sufficient number of
respondents and the probable way of forming the sample through clusters. In
other words, a number of clusters — focus groups (students, graduates, teachers and
employers) were involved in the research, but not individual people. The members
of the focus groups were randomly selected.

The following were interviewed: 14 IP(VT)E (7 — control group, 7 — experi-
mental group), of which 9 IP(VT)E (5 — control group, 4 — experimental group),
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and 5 institutions of vocational pre-higher education (colleges, technical schools)
(3 — control group, 2 — experimental group); 175 entrants (87 — control group,
86 — experimental group); 175 students (87 — control group, 86 — experimental
group); 86 employers (43 — control group, 43 — experimental group); 84 managers
(42 — control group, 42 — experimental group) and 280 teachers (140 — control
group, 140 — experimental group); 548 graduates of IP(VT)E (274 — control group,
274 — experimental group) from ten regions of Ukraine.

IP(VT)E include Kryvyi Rih Professional Mining and Technological Lyceum,
Dnipropetrovsk region; SPTEI “Pershotravensk Mining Lyceum”, Dnipropetrovsk
region; Ternivsky Professional Mining Lyceum, Dnipropetrovsk region; SPTEI
“Interregional Center for Jewelry Art”, Kyiv; Bilopil Higher Vocational School,
Sumy region; SEI “Odessa Center of Vocational Education”, Odessa region; SEI
“Professional Lyceum of Ukrainka town”, Kyiv region; Dniprorudne Vocational
Lyceum, Zaporizhia region; Higher Vocational Mining School (Horishni Plavni),
Poltava region.

Institutions of professional pre-higher education - Lviv State Food and
Processing Industry College of the National Food Technologies University,
Ivano-Frankivsk Restaurant Service and Tourism College of the National Food
Technologies University, Technical College of Ternopil National Technical Uni-
versity named after Ivan Pol, Zhytomyr Trade and Economics College of Kyiv
National Trade and Economics University, Kyiv Information Technology and Land
Management College of the National Aviation University).

At the enterprises which were selected for the inquiry, there are 7,280 employees
(58.8% of the total number of employees in selected economic activities) of Dni-
propetrovsk, Zaporizhia, Zhytomyr, Ivano-Frankivsk, Kyiv, Lviv, Odessa, Poltava,
Sumy, Ternopil regions, and the city of Kyiv.

There are some stages to gain the aim and the goal: preparatory - to set the aim
and the goal, the confirmation of experimental educational institutions; basic - to
work out and fix the experimental management model of quality training of future
competitive professionals in IP(VT)E; final - the resulting diagnostics of the level
of future professionals’ competitiveness.

Results and Discussion

The monitoring of the present state of vocational training at IP(VT)E indicates
imperfection of mechanisms of competitive workforce generation primarily
because of low motivation and irresponsible career choice; low quality of stu-
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dents’ training, insufficient qualification of teachers, inconsistency of the content
of vocational training to modern changes in production technology (Sergeeva &
Stoychik, 2020).

It necessitated the creation of modern/up-to-date tools for modelling and
implementing innovations to solve these problems.

The research aims to develop graduates’ competitiveness reflected in the struc-
tural and functional model. This model type differs from others as it simulates the
internal arrangement of the process. Its functions are stable and common to this
system.

The proposed model is simulative. By type of activity, it is conceptual (It is of
a conceptual type); by modelling aim - structural; by structure — schematic; by
form - informational; by the detail degree — detailed; by temporal development
- relevant; by approximation degree to the application of quantitative indicators —
structural and functional; by research object — a model of educational tasks related
to the creation of a quality control system of competitive professionals’ training
at IP(VT)E.

The flowchart of the quality control model of competitive professionals’ training
at IP(VT)E comprises a set of processes, the proper implementation of which is to
ensure its effective introduction.

The practical value of the model is determined by its identity to the studied
aspects of the object. At all stages of model design, the following principles are
considered:

e clear visual character — obvious distinctiveness of the model: constructive,
symbolic, visual, functional;

e precision - clear identification of significant and insignificant aspects of
the research object;

e impartiality - independence of conclusions from the personal beliefs of
a researcher (Vitvytska, 2019).

Modelling graduates’ competitiveness development is based on replacing the
research object with similar ones. The research results were transferred to the
object, and the model became the final result of the forecast. The system-based
approach was prioritised while modelling. It involved considering graduates’
competitiveness as a holistic system of improving training efficiency through man-
agerial and pedagogical functions in relationships and interactions of elements
(Figure 1).

At the same time, three successive stages of competitiveness development
among graduates were singled out.
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The first stage is students’ staff formation. A triad of components represents it:
entrant - IP(VT)E - employer. At this stage, it is recommended to group students
by selecting and assessing applicants’ ability to carry out training, coordinate their
professional ambitions, and plan with enterprises’ plans.

The second stage is competence development when pedagogical preconditions of
students’ competitiveness development are introduced. Within this stage, special
attention is paid to selecting forms and methods that ensure the effective imple-
mentation of each precondition.

The third stage involves completing vocational training, including final testing,
monitoring and employment.

According to the results of introducing the model in the training system and
assessing certain groups of indicators, some dynamics were identified.

After assessing the level of students’ motivation (according to the method of
professionals’ motivation study (Currie, 2018)), the following dynamics were
observed: in the control group, the number of people with unsatisfactory (-3.6%)
and low (-7.2%) levels of motivation decreased, at the same time the number of
students with the average level (+7.2%) increased; the sufficient and high levels
remained unchanged. In the experimental group, there are few students with
the unsatisfactory level of motivation; the number of people with low (-23.2%)
and medium (-23.1%) levels decreased; the number of students with sufficient
(+15.5%) and high (+46.2%) levels of motivation increased. The obtained inter-
mediate results show that the creation of the career development centre and its
educational and methodological support helped to coordinate applicants’ profes-
sional ambitions and plans with those of enterprises and increase the motivational
component of professional activity, respectively (Table 1).

Table 1. Comparative analysis of quantitative diagnostics of students’ professional
activity motivation in the control and experimental groups

Ascertaining stage Formation stage Generalisation stage
Motivational ™A ije1.  ArticleIl.  Article I Article IV. .
co(ilel‘[;:;()es contro/l etxalierimer;- contro/l e:q;erimer;— ;223:/1 ez(all, :::;;I;_
Con  EGwm  Com  EGw  CO% G
Unsatisfactory 7,1 15,4 3,5 0 3,5 0
low 60,8 34,7 57,2 15,4 53,6 11,5
medium 7,1 38,5 14,3 19,2 14,3 15,4
sufficient 10,7 7,6 7,1 23,1 10,7 23,1

High 14,3 3,8 17,9 42,3 17,9 50
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Analysis of the level of acquired knowledge and skills revealed a decrease in the
low level in the control group (-7.1%), an increase in the medium (+0.2%) and suf-
ficient levels (+7.3%), the high level remained unchanged and was equal to 3.6%;
in the experimental group, there is a decrease in indicators of the low (-30.8%) and
medium levels (-11.5%), and an increase in indicators of the sufficient (+30.8%)
and high levels (+11.5%), respectively (Figures 2 and 3).

60,0%

50%
46,4%

50,0%

40,0%

30,0%

20,0% -

10,0% -

0,0% -
Low Medium Sulcient High

M Ascertaining stage B Forming stage 1 Generalizing stage

Figure 2. Relationship between the levels of acquired knowledge and skills of theoretic
and applied subjects (control group)

70,0%

57,7%

60,0%

50,0%

40,0% -

30,0%

20,0% -

10,0% -

0,0% -

Low Medium Suldci ent High

W Ascertaining stage M Forming stage [T Generalizing stage

Figure 3. Relationship between the levels of acquired knowledge and skills of theoretic
and applied subjects (experimental group)
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The dynamics of the level of acquiring knowledge and skills of theoretic and
applied subjects before and after the experiment indicate positive changes, which
confirms the results of a survey on the state of vocational training within the
experimental group. Apart from that, the survey showed a higher level of multime-
dia use (+47%), and update of disciplines content (+63%). The Respondents also
noted a greater involvement in developing features necessary for self-realisation
in professional activity (+70%). At the same time, among the representatives of the
control group, there is a need to expand multimedia application (52%), upgrade
the subject content (57%), and develop features necessary for self-realisation in
professional activity (73%), thus substantiating the need to introduce the technol-
ogy (Figures 4 and 5).

The survey of teachers on the level of professional competence, self-education
and students’ training revealed: an increase in the number of teachers introduc-
ing innovations in training and the production process by 48%; the innovation
potential is considered 19% higher; the number of information technology
users increased by 9%; the level of teachers’ readiness for independent learning

formation of professional knowledge, skills and abilities

formation of necessary qualities for self-realization in professional
activity

objectivity in assessing the level of knowledge, skills and abilities
insulcient training and material support
lack of multimedia teaching aids
access to the necessary reference literature via the Internet
use of multimedia tools
awareness as for the organization of the educational process
improving the material and technical base of the institution

change in the content of disciplines

increasing the level of professional competence of a pedagogical
worker

0% 20% 40% 60% 80% 100%

[T Generalizing stage M Forming stage [l Ascertaining stage

Figure 4. Results of the survey of students on the state of vocational training (control
group)
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formation of professional knowledge, skills and abilities

formation of necessary qualities for self-realization in

[7 87%
professional activity 71%

objectivity in assessing the level of knowledge, skills and
abilities

. . L . 65%

insullcient training and material support

lack of multimedia teaching aids

access to the necessary reference literature via the Internet

use of multimedia tools

awareness as for the organization of the educational process

improving the material and technical base of the institution

change in the content of disciplines 70%

increasing the level of professional competence of a pedagogical
worker

0% 20% 40% 60% 80% 100%
Ascertaining stage M Forming stage [ | Generalizing stage

Figure 5. Results of the students’ survey on the state of vocational training (the experimen-
tal group)

increased by 18%. The percentage of teachers informed about innovations also
increased (+13%). However, the percentage of teachers who occasionally conduct
professional development activities decreased by 71% (Figure 6).

The study of students’ personality development indicates an increase in indices
after the experiment in the control and experimental groups. Thus, the teachers
provided the following assessment of personality development of students accord-
ing to the criteria: sociability — the high level is 5% CG; 11% EG (+3%; +8%),
sufficient - 8% CG; 28% EG (-1; +21%), medium - 31% CG; 37% EG (+6%; -3%),
low - 50% CG; 27% EG (-8%; -26%); discipline - high level is 10% CG; 19% EG
(0%; +8%), sufficient - 7% CG; 23% EG (+2%; +17%), medium (38% CG; 34% EG
(+1%; -1%), low — 45% CG; 52% EG (-3%; -27%); intellectual development — high
level is 3% CG; 19% EG (+1%; +17%), sufficient — 16% CG; 27% EG (-3%; +17%),
medium - 37% CG; 36% EG (-1%; +1%), low — 46% CG; 43% EG (-1%; -10%);
initiative — high level is 6% CG, 21% EG (+1%; +18%), sufficient - 12% CG; 29%
EG (+1%; +20%), medium - 53% CG; 30% EG (+1%; -22%), low — 28% CG; 20%
EG (-3%; -16%); ability to learn - high level is 15% CG, 29% EG (+2%; +19%),
sufficient — 9% CG; 24% EG (+2%; +19%), medium - 23% CG; 25% EG (0%; +1%),
low - 53% CG; 60% EG (-4%; -39%); creative potential high level is 9% CG, 21%
EG (+1%; +15%), sufficient — 13% CG; 23% EG (+1%; +12%), average — 36% CG;
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introduce innovations in the training and production process ‘ ‘ ‘

75% 72% 71%

lack of time to master innovations and their implementation

lack of necessary theoretical knowledge for the implementation of innovations 10% 2% 1%

awareness about innovation 85%‘ ‘ 97% ‘ 98% ‘
favorable conditions for the implementation of innovations 75% ‘ ‘ 87% 94%
83% 31% 12%

carry out self-educational activities sporadically

5% 22% 30%

high level of readiness for independent learning ‘

80% 67% 70%

sullc ient level of readiness for independent learning

5% 11% 9%

medium level of readiness for independent learning

61% 70% 79%

active user of information technology

30% 22%9%

lack of computer literacy

do not have the skills to work with information technology 9% 8% 6%

5% 99, 8%

high level in organization of training of specialists

80% 85% 92%

sulc ient level in organization of training of specialists

5% 6% 39

medium level in organization of training of specialists

0% 50% 100% 150% 200% 250% 300%
Ascertaining stage Forming stage Generalizing stage

Figure 6. Survey of teachers on the level of professional competence, self-education and
level of students’ training

31% EG (-2%; 0%), low -42% CG; 25% EG (-4%; -27%); leadership qualities — high
level is 12% CG, 23% EG (+1%; +15%), sufficient -13% CG; 27% EG (+4%; +19%),
medium - 43% CG; 47% EG (+1%; -16%), low — 31% CG; 19% EG (+6%; -20%)
(Figures 7, 8,and 9).

There is a positive dynamic of changing vocational training efficiency according
to the results of the employers’ survey: the high level - 12% CG; 33% EG (+2%;
+4%), the sufficient level — 34% CG; 37% EG (-1%; +7%), the medium level — 39
CG;40% EG (-1%; +3%), the low level - 15% CG; 5% EG (0%; -3%) (Figure 10).

During the scientific search, the performance of educational institutions was
measured according to the main indicators of activity. They testify to the expedi-
ency of the conducted scientific search, formative experiment since the average
indicator of the quality of activity is 1.5 times more compared to the results of the
ascertaining experiment.
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The results of the calculations of the empirical chi-square value of the survey
of pedagogical workers (regarding the determination of their level of professional
competence and self-education, determination of the level of formation of the
personal qualities of students of education) of the survey of students of education
regarding their motivation for professional activity give grounds for asserting the
heterogeneity of the sample and the effectiveness of the experiment with a relia-
bility of 0.95, which confirms the effectiveness of the experiment.

According to the results of the survey of employers, the components of specialist
competence have the greatest importance: “Professional competence” (weight coef-
ficient - 0.343926), “Discipline, independence, creativity (ability to solve tasks in
anon-standard way)” (weight coefficient - 0.189863), “Communication, the ability
to work in a team” (weight coeflicient - 0.18389), it confirms the effectiveness of
the developed quality management model for training competitive specialists in
vocational training IP(VT)E.

Conclusions and Prospects

When introducing the quality control model of competitive professionals’ training
at IP(VT)E and testing its effectiveness, it was concluded that vocational training
is effective only if scientifically substantiated pedagogical conditions are observed.

The study of the current state and prospects of development, analysis of prob-
lems of students’ training at IP(VT)E, ways to solve them, as well as the results
obtained allow substantiating recommendations for improving the training
process, the introduction of which will promote students’ competitiveness:

- creation of a regulatory framework at the level of the government and institu-
tion administration that meets the requirements of today to regulate: the processes
of vocational guidance with synchronisation of IP(VT)E interests and those of
general education institutions and employers; incentive mechanisms for teachers
to achieve high academic results, professional development and introduction of
innovative methods; cooperation of research institutions, employers and IP(VT)
E to provide educational and methodological support of the educational process;
financial support for the development of infrastructural and technical components
of educational process;

- facilitation of the role of employers: in the development of educational and
methodological support for vocational training (textbooks, manuals, teaching
materials); organisation of dual training (by providing mentors, jobs, training and
apprenticeship under the curricula); assistance in raising professional competen-
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cies of teachers and students based on industrial enterprises; conducting training
sessions on subjects of professional and theoretical training by experienced spe-
cialists; organisation and conduction of career guidance events and selection of
applicants for training; development of motivation for future professional activity
through nominal scholarship payments;

- at IP(VT)E: development of professional training content in accordance with
the requirements of the labour market; improvement of vocational guidance by
organising professional career centres based on general education institutions;
creation of a diagnostic complex of students’ professional interests, intentions,
orientation, aptitudes and abilities; introduction of courses to master professional
competencies; involvement of specialists from the enterprise in the development
of educational and methodological support of professional training; development
and implementation of digital educational resources as an effective tool for
expanding the information space of students; implementation of the principles
of continuity and accessibility of education through introduction of distance
individual education and introduction of elements of dual training; promotion of
dissemination of innovative experience in organising students’ training through
workshops, seminars, and webinar conferences.

The experimental search does not cover all the aspects of the problem of
students’ competitiveness. Further research is needed to solve: the problems of
professional and pedagogical education of teachers at IP(VT)E, to study optimal
conditions for stimulating self-development and self-improvement of teachers as
well as constant professional development of students.
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