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Abstract. The article deals with the development trends of the modern Russian system of
secondary vocational education (SVE). The current state of SVE in the Tomsk region is
described. Regional peculiarities and strategic goals of transformation of SVE in the context
of socioeconomic development of the region are presented. A theoretical rationale for the
cluster approach to the development of the SVE system is provided. The need for productivity
changes in the regional SVE system using the cluster approach is demonstrated. A project for
updating the SVE infrastructure in the Tomsk region, reflecting the principles and mechanisms
of cluster policy, is proposed. The basic characteristics of two clusters — educational clusters
and educational-industrial clusters — are presented. Scientifically justified hypotheses about
the regularities and the effective functioning of these clusters are formulated. Cluster-driven
organizational and pedagogical methods of integrating SVE practices and continuous
professional development of the current personnel of the real economic sector are pointed
out. Methods, management tools, and conditions for successful integration are mentioned.
Conditions for the realization of pedagogical interaction between subjects participating in
industrial cluster communities are presented. The existing practical experience of the Tomsk
region with clusters in SVE transformation is summarized. Socioeconomic and pedagogical
prospects of interaction between clusters and networks in SVE for solving urgent and future
tasks at the regional level are predicted. The materials of the article are based on the results of
educational design and research methods of theoretical analysis, survey, and expert method.

Keywords: socioeconomic development of the region, secondary vocational education,
cluster approach, cluster policy, cluster-network interaction, education-industry cluster.

The modern phase of educational development in Russia is associated with a number of
serious challenges in the modern world. These include uncertainty, diversity, a new economy, and
new labor markets [1]. All these challenges reflect the problem of transition to another
technological era. This new era is characterized by the digitalization of all aspects of life, artificial
intelligence, and a complete cultural transformation of society. These social development trends
can be identified as universal modern characteristics of all economies in the world.

The main changes associated with the transformation of the economy and social structure in
Russia are set out in the Presidential Decree “On the National Development Goals of the Russian
Federation for the period up to 2030 dated 21.07.2020 Ne 474. This decree sets out the following
national development goals of the Russian Federation (hereinafter referred to as national goals)
for the period up to 2030:

e Maintaining the population, health, and well-being of people.

e Opportunities for self-realization and talent development.
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e A comfortable and safe living environment.

e Efficient work and successful entrepreneurship.

e Digital transformation [2].

Vocational education is an important tool to solve the above problems of the national
development of Russia. Today, the main task of the vocational education system is to ensure the
quality of education of graduates according to the requirements of the market. These requirements
are determined by professional standards, the needs of the regional economy, and the requirements
of industrial partners. The success of training competitive specialists of a new type depends on
many factors. One of these factors is the interaction of industry partners and vocational training
institutions (VTI), taking into account the specifics of the region.

If we consider this task from the perspective of scientific pedagogy, it becomes clear that it is
necessary to determine the conceptual foundations and appropriate theoretical approaches for the
effectiveness of such interaction.

The analysis of the literature and expert opinions that we have conducted in connection with
the above problem has shown that the cluster approach can be an effective solution to this problem
[3-10].

In 1990, M. Porter defined Cluster as a group of geographically adjacent, interconnected
companies and related organizations in a certain area, characterized by a common activity [4].
The essence of this concept did not change significantly when it was analyzed in the works of
other researchers (A.P. Gavrilova, V.T. Volov, N.B. Nagrudnaya, L.S. Markov, N.S. Rychikhina,
A.P. Sokolov). The analysis of these interpretations allows us to distinguish a number of the most
common characteristics of a cluster as a system, namely: geographical concentration;
specialization; competition and cooperation; cluster-oriented projects; costs in relation to the
expected effect from the implementation of these projects; competitive advantages in the area
where the cluster is located [5, 6].

As a form of cooperation, the cluster reflects the principles and mechanisms of the law of the
triple helix: “business, science, government” (G. Etzkowitz). Moreover, each of these elements
involved in the cluster provides certain advantages (strategic, financial, technological,
reputational, personnel) [11].

As experts note, cluster systems are characterized by high stability, efficiency, and
effectiveness in relation to the common and specific goals of the participants of the cluster
cooperation. However, clusters can easily change as needed to adapt to changing conditions,
being a manageable structure. Another important characteristic of clusters is that they rely
primarily on internal resources. The analysis of global trends in socioeconomic development
shows that the formation of clusters has become an important part of public policy in the field of
regional development in many countries of the world since the beginning of the 21st century.

The term Cluster has become popular in the field of vocational education. It has begun to
complement pedagogical science and serves as a prerequisite for the creation of new models for
realizing the socioeconomic potential of various vocational education practices.

Meanwhile, in Russian scientific and pedagogical literature, there are many definitions of the
concept of Educational Clusters (S.V. Krivykh, N.S. Rychikhina, E.R. Skoryakova, N.D. Frolova,
G.R. Khamidullina).

Thus, E.R. Skornyakova considers that an Educational Cluster (hereinafter EC) is a flexible
network structure that includes groups of interconnected objects (educational institutions, public
and political organizations, scientific schools, universities, and research organizations) united by
innovative educational activities to solve certain problems and achieve a certain result (product)
[9]. We agree with this definition when we understand the essence of the term Educational Cluster.
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We consider that the educational institutions located in the region (general education,
secondary vocational education, and higher education, depending on the specifics of EC) are the
system-building elements of the educational cluster. In addition, other organizations and
institutions relevant to all cluster participants are part of the cluster cooperation.

The relevance of the cluster approach in the development of educational systems is determined
primarily by the advantages of this format in achieving synergistic effects in various educational
outcomes. It should be emphasized that a common goal is a central point in educational clusters.
The common goal guides the participants in the interaction to choose the content, communication,
and technology aspects of the cluster interaction to achieve the outcomes.

According to many experts, the clustering of educational areas is an essential factor in solving
the problems of modernization of education, the transformation of its content, and organizational-
technological formats.

It is important to note that the cluster approach in education promotes synergistic processes
(combination of goals, resources, and efforts). These processes act as an effective mechanism for
creating conditions (environments, spaces, events) to develop human capital, human well-being,
and maximum self-realization. Russian academic A.G. Asmolov rightly calls the development of
human potential the highest priority in pedagogical practice, using the metaphor of
Anthropological Change (ACh) in education [12—-16].

It is vital to outline the goals, characteristics, and mechanisms of implementing the cluster
approach at the regional level. In the following, we will explain the reasons and results (regional
practical experience) of planning such changes in the example of the Tomsk region.

According to many experts, the clustering of educational areas is an important factor in the
priorities for socioeconomic development of the Tomsk region are as follows:

e New technologies

e Human capital

e Investment and business development

e Effective territorial policy

e Effective management [17]

The economy of the Tomsk region is characterized by the following features: well-established
production facilities associated with large investment projects of national significance; a special
economic zone for the development of high-tech enterprises; a large number of small and
medium-sized enterprises; a strong scientific and educational complex for scientific research and
its commercialization for implementation in production.

The modern tasks of transforming the SVE system in the Tomsk region in the framework of
the region»s socioeconomic development priorities are associated with creating new organizational
and educational mechanisms for training qualified personnel to meet the requirements of the
digital economy and high-tech industries. Let us outline the list of these tasks.

1. The redesign of the VTI infrastructure based on the economic clustering and strategic
priorities of regional development.

2. Creating effective management mechanisms for implementing the federal Young
Professionals project at the regional level.

3. Ensuring conditions for implementing the federal project Digital Educational Environment
at the regional level.

4. Creating a regional model for the development of the human resources capacity of the VTI
system, aimed at the constant and timely updating of the competencies of management and
pedagogical staff in accordance with modern challenges.
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5. The introduction of integration-oriented mechanisms for socialization, self-realization, and
professional development of students in the region.

In the Tomsk region, strategic planning of secondary vocational education development (from
2017 to 2019) took place with the participation of heads of vocational education institutions of
the region and representatives of executive authorities and industrial partners. The cluster
approach was chosen as the conceptual basis for change management in this segment of the
regional education system, focusing on the possibility of its integration with network and
competency-based approaches. These approaches are relevant to solving the problems of regional
education system functioning aimed at innovative development [17, 18].

Educational clusters and educational-industrial clusters were defined as basic working
concepts for shaping changes in the SVE system of the Tomsk region based on cluster policy.

An educational cluster is an association of several VTI institutions providing education in the
region for a specific area (cluster). An education cluster may also include general education
organizations, continuing education institutions, and non-formal education practices (e.g., non-
formal professional communities).

An educational-industrial cluster (hereinafter EIC) in the Tomsk region is a systemic
association of various subjects (educational organizations, executive and legislative authorities,
local self-government bodies, enterprises), which makes it possible to take advantage of
interaction within the cluster to modernize educational organizations and increase the competitive
potential of the local economy.

The driving factor for the creation of an EIC is the training of VTI graduates for a specific job
with clearly defined technological characteristics.

The goals of the educational-industrial cluster are:

— Increase the level of competitiveness of the Tomsk region through the modernization of
secondary vocational education.

— Improve the quality of vocational education by focusing on practice — based on the
integration of SVE and production.

The objectives of the educational-industrial cluster are:

— To pool the resources of vocational education institutions, various enterprises, public
associations, and executive and legislative bodies to develop the SVE system of the Tomsk region.

— Identifying and developing public-private partnership mechanisms for educational
institutions and businesses.

— Monitor and forecast labor market needs in the Tomsk region in terms of quantity and
quality of labor force.

— Increasing the attractiveness of SVE institutions for graduates of educational institutions of
the Tomsk region.

— Development and strengthening of the material and technical base of secondary vocational
education in the region.

Productive coherence of the cluster is ensured by networking both within the EIC and at the
level of cooperation of different orientations. This is an organizational and activity mechanism
that enables the simultaneous participation of several organizations in achieving any goals
through the consolidation of resources [7, 10, 18, 19, etc.].

In the context of developing regional SVE practices by using the principles of cluster and
network approaches in their integration, we believe the following opportunities are significant in
the context of leveraging the resources of cluster network participants:
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o Clear alignment between the needs of industry partners and EIC educational programs
(alignment of professional work with training of specialists for this work, training of readiness to
perform work functions according to the technological specificity of a particular production).

e Continuous immersion of students in a real professional environment representing different
areas of their future professional activity.

e Increasing the number of technological platforms for practical training of SVE students.

e Ensure continuous professional development of staff in vocational education/additional
vocational education.

e Promote individual professional development pathways for SVE students.

e Provide ongoing professional development for SVE teachers based on practice-oriented
principles.

e Update and expand the forms and methods of professional and pedagogical support.

These factors determine qualitatively new features of the value and the substantive,
organizational and active aspects of SVE in the region, which can be called its transformation.

When elaborating the region’s new SVE project in accordance with the cluster policy, experts
considered it useful to create nine secondary vocational education institutions.

By September 2021, the following educational-industrial clusters were organized in the
Tomsk region: Agribusiness Cluster (leading VTI — Tomsk Agricultural College), Health Cluster
(leading VTI — Tomsk Basic Medical College), Information Technology Cluster (leading VTI —
Tomsk Information Technology College), Education and Culture Cluster (leading VTI — Tomsk
State Pedagogical College), Services Cluster (leading VTI — College of Industry and Food, Trade
and Services), Transportation Cluster (leading VTI — Tomsk College of Civil Transportation),
Wood Industry Cluster (leading VTI — Asino College of Industry and Services), Industry Cluster
(leading VTI — Tomsk College of Business and Industry), Construction Cluster (leading VTI —
Tomsk College of Community and Construction). Such clustering of the SVE system of the
Tomsk region is suggested by a detailed analysis of the region’s economic geography (20
municipalities — 4 town districts and 16 municipal districts; 7 economic clusters).

The education-industry cluster, uniting the interests of various subjects in the innovation
chain — academia-collaboration-industry, makes it possible to use the advantages of interaction
within the cluster to develop educational organizations and increase the competitiveness of the
Tomsk region economy. Each EIC includes representatives of industrial enterprises and
employers’ associations, governmental and administrative authorities, and public organizations.
Coordination and expert councils are formed from the representatives of each cluster.

The EIC Coordination Council is a permanent governing body uniting the EIC participants —
representatives of the executive and legislative branches, heads of the VTI, and representatives of
Tomsk region enterprises. The EIC Coordination Council is established to define the strategic
policy of cluster development on the territory of the Tomsk region.

The EIC Expert Council is a public expert advisory body in the structure of cluster association
management. Firstly, the presence of the Expert Council in the management of the regional EIC
network provides an opportunity to objectively assess the effectiveness of EIC activities as a
whole and the quality of processes and results of individual cluster subjects. Secondly, with the
help of the Expert Council, the necessary adjustments in the activities of the EIC subjects can be
made in time.

It is useful to outline another essential aspect of projecting changes in the regional SVE
system based on the cluster approach. It is about improving the competencies of the region’s VTI
managers and teaching staff in connection with the effective solution of the functional tasks of the
VTI in the cluster policy of the region, the tasks of vocational-educational interaction [20, 21].
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As part of such regional practice, the continuing education program “SVE as a Resource for
Regional Human Capital Development: Cluster Policy” (72 hours) was developed and
implemented in the 2021/2022 academic year.

The program demonstrates the relationship between the activities of the region’s SVE
organizations and the development of their human potential and capital, as well as an
understanding of the socioeconomic impact of cluster policies in SVE and how to achieve it. The
program unfolds conceptual-theoretical foundations and organizational-methodological
mechanisms of human capital development in the context of the region’s socioeconomic
development priorities based on the principles of the cluster approach.

This training program aims to develop the following professional competencies in SVE
specialists: “Ability to perform effective (pedagogical) management activities in organizational
formats of educational and industry clusters of regional SVE systems, including network
scenarios.”

The program includes the following modules:

1). Human potential development as a task of secondary vocational education. Human
potential and human capital in the region.

2). Human capital as a priority of the socioeconomic development of a region.

3). Cluster policy in the SVE of the region: principles and ways of implementation.
Socioeconomic impact of cluster policy in the SVE.

4). Using the cluster approach to design the vocational education system changes at the
regional level.

5). Designing a new SVE system based on cluster policy: a case study.

6). Cluster network scenarios for the development of SVE practices in the region.

7). Organizational/educational activities in education and education-industry clusters:
competency training.

As a final certification process in this educational program, students are expected to present
an individual case representing the forms, ways, and means of professional involvement in EIC
practices that are professionally aligned for their educational organizations.

This educational program, as mentioned above, is intended for the management and teaching
staff of the SVE system in the region.

This program is organized at Tomsk State Pedagogical University for the specialists of all
VTI (pilot practice) in the Tomsk region. One of our further research tasks is to analyze the impact
of this educational program on the effectiveness of VTI leaders and teachers in the region. This
observation will be guided by the principles of cluster policy in the regional SVE system to make
the necessary adjustments in this emerging professional practice and its further application.

The implementation of this educational program and a series of seminars for professionals of
vocational training institutions in the region on different aspects of the transformation of SVE
based on the cluster approach is also seen as a way to transform this educational field in the
context discussed.

Conclusion

Thus, a number of conclusions can be drawn, such as:

e The cluster approach to the development of the SVE system in the region is an effective
way to realize the socioeconomic potential of vocational education. It ensures the match between
the needs of the real economic sector and the content-technological content of the VTI education
programs.

e Applying the cluster approach in the context of SVE transformation provides a value-based
focus on human capital development.
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e The education-industry cluster is a productive way to realize the interaction between

industrial enterprises and vocational training institutions in the context of regional labor markets
and human capital development in the region.

e An important prerequisite for achieving the goals of cluster interaction between SVEs and

the region’s industrial complex is the professional development of VT management and teaching
staff in terms of their ability to work effectively in cluster practices.
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