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Abstract: One of the modern education tasks is to provide the production sector with
qualified personnel that is competitive in the labor market. Despite the high level of
theoretical knowledge of the graduates of higher educational institutions, most of them
have an insufficient level of formation of practical skills and abilities. Due to the lack
of an effective system of interaction between "state-educational institution-enterprise”,
graduates' level of training does not always meet employers' requirements. This is one
of the reasons for the low employment rate of graduates. In this regard, there is a need
to introduce such innovative forms and approaches to organizing the educational
process that would increase students' level of activity, create the conditions for their
self-organization, professional orientation, self-development, and integrate theoretical
knowledge with practical skills and abilities. The article reveals the essence of modern
models of dual education and justifies introducing a dual form of education or its
elements in higher education. The analysis of each of the indicated models was carried
out.
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1 Introduction

There is a particular interest in the dual training system [8].
Vocational education has never been conceived without a
connection with the production sphere, without a certain way of
organized practice [19].

A clear distribution of responsibilities characterizes the
organization of the dual system of vocational education. The
main role in the field of vocational education within the dual
system belongs to enterprises, that concludes an agreement with
each student separately, specifically allocate the funds for the
training of instructors, the mentors who provide the educational
process at the enterprise, draw up an individual training plan for
each student for the entire duration of the educational program,
providing the practical training at the enterprise and theoretical
training at a vocational school. The enterprise bears general
responsibility for the student [25]. It controls the student's
attendance at the school, successes under the program, and
organizes the final certification (certification of qualifications) in
the chamber of commerce, industry, or crafts.

Vocational schools perform a supporting function — theoretical
training is carried out in them [10]. As a rule, in the dual
education system, students attend an evening vocational school
once or twice a week, where they receive mainly theoretical and
practical knowledge related to their profession; also, they attend
classes in general subjects, such as economics, social studies,
and foreign languages. Systematic training in a vocational school
is a necessary addition to technology-oriented training in the
enterprise.

There are also professional schools with full-time education. In
this case, they provide students with an internship at the
enterprise or practical training in the Centers of Competence,
and sometimes the practical training is carried out at the
workshops of the professional schools themselves. As a rule,
these are those students who, for some reason, could not
conclude a contract with a particular enterprise; often, they are
the so-called "difficult” teenagers from disadvantaged families
[21]. At the same time, a full-time vocational school may be
attended by pupils who have not completed a full secondary
education (it is compulsory in the dual system of education)
and/or whose profession requires reaching the age of majority
[23]. In this case, the enterprises are interested in students
receiving full secondary education during the year and then have
been studying at the enterprise. As already noted, professional

schools carry a socializing, cultural and educational function.
Pupils (students), while visiting a professional school, have an
opportunity to participate in amateur performances, sports
competitions, excursions, and foreign trips.

The third possible participant in the training process is the
Competence Center [9]. This is a fairly common case when a
student receives the program's theoretical part in a professional
school, initial professional skills in the Competence Center, and
basic practical training in the enterprise. In this case, the number
of weeks spent in the Competence Center decreases every year
of training in favor of the enterprise.

2 Literature Review

Socio-economic changes in modern society require such
transformations in the higher education system that able to
improve specialist training quality [13, 14, 15]. It is worth
agreeing with the opinion of academician N. Nichkalo, who
believes that "each stage of society's development has its socio-
economic problems. Their solution requires new approaches that
take into account the dynamics of changes in the life of various
social systems "[22, p. 136]. One of the conditions for the
modernization of higher education in Ukraine is the
strengthening of cooperation between educational institutions
and the production sector (enterprises, organizations). That is,
there is a need to create a modern pedagogical model for training
specialists in accordance with the requirements of employers,
that is, with real production conditions. One such model is the
dual form of education.

The professional skills and abilities should be formed in the
conditions of a real production process [20]. We believe that the
introduction of the elements of the dual form of education is the
pedagogical innovation that allows us to combine the theoretical
and practical, audience and distance components of the
educational process.

According to the UNESCO International Standard Qualification,
dual education is "an organized educational process combining
part-time employment of a student at work and part-time
education in the university system™ [29].

The dual learning system is the most common and popular in
society, among young people, and professional education
trajectory in Germany. In no country in the world has it been
possible to repeat the German dual system itself [25].

The German dual system, its popularity, stability, and efficiency
are based on centuries-old traditions and deep philosophical
roots. In the very distant past, impoverished Germany, which
was exhausted by the thirty-year war, had to find an instrument
of competitiveness with England and France in order to survive.
And the tool began to be built on the basis of studying the best
ideas of neighboring European countries and their own
traditions.

The idea of an "industrial school" as an association of adults
where children can learn based on the principle of combining
mental and physical productive labor [22].

The idea for high-quality familiarization of children with crafts
is that there is a need for full days of practice several times a
week [24]. Now, this is one of the main elements of the German
dual system — two days of theoretical training in a vocational
school and four days of practice at the workplace at the
enterprise [25].

The idea about the self-sufficiency of the manual labor of
children for the scientist himself ended in collapse — the children
were too small by age and the school organized by Pestalozzi fell
into decay. However, in modern Germany, the balance between
a scholarship to students at the enterprise and the quality of their
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work from the second year of study of three, allows enterprises
to recoup their tuition costs.

The dual system has grown from the consistent development of
the best ideas in pedagogy and economics, aimed at solving the
problem of training qualified personnel as the basis for the
competitiveness of a country [27]. The quality and well self-
sustaining labor force become the key to the prosperity of the
State [1]. This goal forced the search for new methods of
education, combined with the efforts of enterprises, schools, and
state authorities.

The acquisition of knowledge through personal observations,
personal experiments in the process of their work is something
that is completely not taught during education or, at best, what
they look at as something secondary [18]. This is because they
still stand on the point of view of school science and “see the
main task of education in teaching”, wrote the German scientist
Hoisinger back in 1798. As I.G. Fichte considered, not the
knowledge itself, but behavior following the knowledge and the
activity determines the value of a person. These ideas are seen in
the modern principles of the German dual system "learning

through action”, “learning through the process".

For example, Siemens's modern training center uses the project
method as its main activity. Students from the second semester
of the first year have already completed projects in subgroups.
They are given certain funds for the independent purchase of
materials, and these expenses need to be calculated, justified.
They can independently complicate the task and find ways to
solve it while using computer programs (for example, drawing —
CAD), programming since the work requires operations on
software-controlled machines. Students receive advice in
physics, mathematics, and chemistry if it is needed. They are
highly motivated to learn, as they need effective mastering of
theory to solve a general practical problem. They themselves
prepare all the project documentation, including drawings,
calculations, performance reports, and presentations.

Meaningful action is important, which leads to a qualitative
result due to the conduct of a high-quality process of the activity
[17]. In German traditions — craft guilds, associations of people
of the profession, transferring their skills from generation to
generation, people of entrepreneurial, they are able to conduct
their business from the purchase of raw materials and tools to the
sale of finished products; people who jointly solve the problems
of developing the profession, preparing their own shift. The
craftsmen in Germany were considered the foundation on which
all classes hold, hence the special respect for them in society, the
pride of artisans for belonging to the profession. The concern
about the collapse of this foundation due to the development of
manufacturing, where the worker performed only one recurring
function, was expressed in the works by K. Marks and F. Engels.
Despite the fact that they have never written any works on
pedagogy, their idea of a harmoniously developed person was
picked up not only in Germany but also in many other countries.
It was one of the leading ideas of Soviet pedagogy.

3 Materials and Methods

We analyze the features of the functioning of various models of
the dual form of education:

1. Duty pattern. Students are trained according to the scheme:
the theoretical cycle of training, the acquisition of theoretical
knowledge, elementary skills and abilities takes place in an
educational institution, and the formation of complex skills and
abilities — at the workplace. University (theoretical) education
periods alternate with practical training periods at the
enterprises. This dual education model strengthens the practical
training of university graduates.

2. Dual consortium model. This model includes a theoretical
(remote) part of the training, based on Internet technologies and
a practical component, implemented in production. Theoretical
training takes place in the evening, obtaining practical skills and
abilities in the workplace during the day. The implementation of

such a dual education model allows a significant reduction in the
length of study.

3. Higher education is integrated with professional activities.
The indicated model of dual education allows specialists with
professional education, who have been working at the enterprise
for many years in any specialty, to receive higher education in a
certain direction. Training, according to this model, provides for
the retraining of specialists in related specialties, ensures the
continuity of the educational process.

4. Sandwich education — provides for the alternation of periods
of theoretical and educational-industrial (production) training.
The theoretical part of such training takes place in an educational
institution, while the educational-production or production part
takes place in dual enterprises, institutions or organizations.
Sandwich education is an innovative form of study, mainly at the
undergraduate level, "the educational process is carried out for
four years. Of these, a student has been studying at a higher
educational institution for three years, one year at a university in
another country, or interns at an enterprise or firm" [10].

Alternation of study periods is practiced in educational
institutions around the world [28]. In particular, in the UK and
France, there are "sandwich courses.” Two years of study at the
university alternate with a year of professional practical training
at work, then a year again of theoretical study at the university,
which alternates with industrial practice.

5. Co-operative learning, which is widely practiced in
educational institutions in the USA and Canada. The training of
specialists in this dual education model determines the
cooperation of an educational institution and a company or
enterprise where the practical component of the training takes
place. The number of companies or enterprises that are dual
partners of an educational institution can reach several thousand.
This model of dual education has gained wide recognition in the
USA, Canada, and France [9].

Co-operative education was introduced in Germany as a model
of learning, integrated with work. The goal of Berufsakademie
was to consider the implementation of the traditional German
system of dual education in higher education [6].

4 Results

The objectives of each of the indicated models of dual education
are to eliminate the shortcomings of traditional education, to
bridge the gap between the theoretical and practical training of
future specialists, to improve the quality of training of student
youth, taking into account the requirements of employers and
leading trends in the labor market [28].

Among the expected results of the implementation of the
indicated models of the dual form of higher education can be
noted:

. Development of a system for forecasting the needs of the
labor market for skilled personnel [7];

. Co-financing of education by the State and enterprises
[16];

. Development of a system of independent assessment of the
quality of training of graduates;

= A significant increase in the quality of the educational
process;

. Development of new forms of education.

Now, in Ukraine, events are being held to introduce dual models
of obtaining education in a bachelor's degree at a higher school
(sandwich education, duty model). The effectiveness of the
implementation of these dual education models depends on
forecasting the needs of the labor market in specialists of certain
specialties, ensuring the training and retraining of teachers of a
higher school, and developing the system of professional self-
determination of students.
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5 Discussion

We believe that the main task of introducing the dual form of
education or its elements is the integration of the theoretical and
practical components of the educational process to increase the
competitiveness and quality of training of future specialists.

The need to introduce a dual form of higher education or its
elements in higher education is due to several factors:

. Lack of motivation in the modern education system to
develop practical skills in the labor market [1, 3];

. Limited possibilities of the practical component of the
educational process [12];

. Lack of uniform requirements for the competence of
graduates by higher education institutions and employers;

= Separation of educational institutions from the production
process;

. Lack of effective mechanisms for integrating educational
institutions into relations with enterprises, organizations,
and firms.

That is, the dual form of obtaining an education is interconnected
with the trends in the development of society and the needs of
the labor market in highly qualified personnel [5, p. 284].

The combination of theoretical training with the practical
activity of students in the workplace is not an innovation.
Institutions of higher education for many countries of the world
(Germany, Austria, France, the Netherlands, the USA, Poland,
Kazakhstan, and Canada) dominate the practical component of
the educational process.

By analyzing the features of dual educational models in different
countries of the world and the positive experience of their
functioning, it is possible to form the theoretical foundations for
increasing the competitiveness of the higher education system:

1. Integration of the theoretical (formal) component of the
educational process in the institution of higher education
and the practical (non-formal), which is happening at the
enterprise. Improving the innovation activities of higher
education institutions through the introduction of elements
of duality;

2. Optimization of the structure and activities of higher
educational institutions by the requirements of the labor
market and its dynamic changes;

3. Assessment of competencies of graduates according to the
requirements of potential employers;

4. Improvement of financial and economic mechanisms in
higher education institutions;

5. Ensuring continuous professional self-development and
self-improvement  of enterprise  specialists  through
interdisciplinary knowledge acquisition during advanced
training.

Today, it is necessary to form a wide range of mechanisms for
cooperation between business and educational institutions so that
future specialists can obtain the necessary skills directly at
enterprises, and those who are already working can improve
their qualifications, change their profession, and the sphere of
activity if necessary. We need to think about how to revive the
institution of mentoring. Many of those who work successfully
in production today have already passed this school, and today
we need the modern forms of the experience transfer at the
enterprises.

It is not someone's corporate or private task to make training for
highly skilled workers, for example, the engineering personnel
for the real economy [11]. It is a national necessity, one of the
main conditions for a significant increase in labor productivity,
and this is one of the key development tasks. The dual education
system involves the co-financing of job-specific training
programs by commercial enterprises, which are interested in
skilled personnel and regional authorities, which are interested in
economic development and improving the living standards in the
region.

6 Conclusion

To conclude, it should be emphasized that the main elements
that together give a dual system are difficult to separate from
each other and require balanced, thoughtful decisions from top to
bottom [4]. The system is based on the philosophical relationship
of goals and the tools for their achievement, where, it would
seem, the obvious pragmatism turns into a concern for a person.

The strategic goal is the competitiveness of the economy,
diversification, and high quality of products is supported by the
historically established idea of developing the middle class [6],
skilled and entrepreneurial workers, as the basis of statehood and
stability. To achieve the goal, the necessary tools are built. At
the management level, there is collegial decision-making and the
division of functionality. It needs to ensure the quality of
training results between the authorities, enterprise, and center of
competence, professional school, chamber of commerce, and
industry. Also, a well-designed and developed system of
vocational guidance and professional self-determination is
needed, as well as the following points:

. Ensuring scientific and methodological support of the
educational process at all its stages;

= The formation of general didactic principles of training
through action and process, based on the meaningful
performance of work tasks, which provides a qualitative
result of professional activity;

= Attention to the aesthetics of labor, its conditions (from the
workplace to the appearance of the worker);

. Observance of principles of independent assessment of the
learning results of both students and teachers.

Special attention to the institution of mentoring: on the one hand,
high requirements for competencies enshrined in official
documents at the federal level, on the other hand - ensuring a
sustainable positive image, prestige in society, and career
growth.

The study of international experience in dual education models'
functioning makes it possible to determine the most promising
ways to integrate the domestic education system, the labor
market, and production.

The introduction of the dual form of higher education forms and
improves society's productive forces, ensure the development of
the education system, exports of educational services, and update
the accumulation of knowledge and skills of students [2].
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