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Abstract. The article presents the concept of advanced training of 
personnel for the coal mining industry in the conditions of an education and 
technology cluster associated with the training of personnel for the region, 
professionally mobile, ready to implement life and professional self-
determination. A clear understanding of a wide scope of theory, practice and 
critique in relation to learning environments prompts the further 
development of education and technology clusters aimed at integrating and 
concentrating the activities of educational institutions of general secondary, 
secondary vocational and higher education in collaboration with coal-
mining industry enterprises for socio-economic development of the region.  

1 Introduction    
The domestic education system, which in recent years has undergone significant structural 
and substantive reforms in response to various globalized policy drivers and new education 
delivery technologies, is directed at improving the quality of training for the coal mining 
industry in the region in the new changing socio-economic conditions. 

Education clusters have a special role to play in modernizing the vocational education 
system, since it is in the context of education and technology clusters that educational 
organizations and their social partners have been given the opportunity to interact in actual 
social relations and transforming economic environment. This interaction makes it possible 
to effectively address both the organization of the training process for future professionals 
and changes in the content of vocational guidance work, which, in turn, contributes to the 
implementation of the concept of advanced training for industry. 
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Institutions of general secondary education (hereinafter referred to as GSEI), vocational 
education organizations - colleges, technical colleges (hereinafter referred to as VTEI) and 
higher education institutions (hereinafter referred to as HE) train specialists who currently do 
not fully meet the challenges of dynamically changing requirements for the labor market and 
cannot stand up to better-trained professionals. Based on the results of our research we 
consider it necessary to underline the increasing interest and importance of current relative 
studies devoted to the cluster theory and practice in relation to learning environments and the 
adoption of innovative solutions for utilization of cluster policy to improve socio-economic 
development of the region. 

2 Results and Discussion 

2.1 Goals and objectives of the study 

In the course of our research, we identified the reasons for such insufficiencies in training: 
- the lack of awareness on the part of the teaching staff of educational organizations of the 
nature and consequences of the social and economic processes taking place in industry in the 
context of globalization and the adoption of information technology, which require a 
fundamental rethinking of the mission, the tasks and responsibilities of educational 
organizations to graduates and to the State; 
- the deficiency of a clear vision among the teaching staff of educational organizations of the 
mechanisms for interaction between educational institutions and social partners in addressing 
the challenges of training for the region, in particular, the organization of joint work to 
resolve mutually beneficial issues relating to the modernization of vocational guidance, with 
a focus on the requirements of modern production; the organization of effective practices for 
students in terms of their real training in vocational and higher education institutions; 
- the failure to provide sufficient vocational guidance exacerbates the problem of the 
professional guidance for VTEI graduates, which inevitably arises in the context of objective 
changes in the structure of personnel training for the region, etc... 
- the socio-economic situation in the region, when professional organizations of secondary 
and higher education, opened in the XX century to meet the needs of educational institutions, 
have lost their importance due to the material and technical inconsistency with the new 
requirements of the organization of the educational process and the requirements of modern 
production, etc. 

Our analysis has proved that the issue of organizing the education and technology cluster 
currently requires special attention in pedagogical science. 

The goal of the study is: scientific substantiation and experimental verification of the 
main directions of activity of the education and technology cluster which provides training 
for the coal mining industry in collaboration with educational, professional and higher 
education organizations of the region, functioning within the regional labor market system. 

Research Objectives are the following. 
To identify the current trends in the establishment of an education and technology cluster 

(joint work of general education organizations, professional (technical colleges, technical 
schools and universities) and higher education organizations with employers using 
innovative technologies, networking, motivation and value orientations, advanced training of 
specialists of educational organizations, joint training activities with employers from 
organizations of the coal mining industry in the region. 

To determine the features of the interaction of educational organizations with employers 
and social partners in the formation of vocation self-determination of students in educational 
organizations, using new organizational and legal forms of such interaction (social 

partnership, network interaction, public-private partnership, education and technology 
cluster). 

To define and implement the content of the activities of the education and technology 
cluster, providing training of future specialists for the coal-mining enterprises in the region 
from students of educational and professional organizations, taking into account the needs of 
social partners based on various forms of cooperation among actors of the education and 
technology cluster [1]. 

To implement, design and further pilot-test key activities in the conditions of the 
education and technology cluster for the training of personnel for the coal mining industry of 
the region among students. 

Our research has shown that the tendency of establishing clusters of different kinds, as 
well as the education and technology clusters, is currently given special attention and 
manifold discussions in science [2-5]. 

2.2 Methodology for the establishment of an education and technology cluster 

The first clusters as objects of interconnected organizations on a limited territory have been 
known since the beginning of the XVIII century. Studies of spatial competitiveness in the 
context of cluster theory are associated with the name of M. Porter (1998), who considered 
the cluster approach as one of the most effective mechanisms for the structural development 
of the economy, claiming that economic activities are inclusive in social activities; that 'social 
interconnection binds actors together' [6]. This is confirmed by recent studies showing that 
particularly in regional and rural areas, significantly more innovation occurs in communities 
which have stronger inter-personal networks: P. Merlevede, 2014 [7]; C. Ketels, 2018 [8]; L. 
Benade, M. Jackson, 2018 [9]. 

In the conditions of developing market economy and innovative socio-economic 
processes in modern Russia, researchers distinguish the following types of clusters being 
created in the country: 
1."University-oriented" clusters. These include innovation clusters, which create a large 
concentration of the intellectual forces of universities on the local territory. This allows to 
ensure the formation of an adequate training environment favorable for innovation. 
2. Multi-level clusters, which are vertically integrated structures of the « vocational education 
organizations - higher education - employer» type.  
3. Pre-university level clusters, which consist of specialized multi-level institutions created 
on the basis of GSEI, VTEI and graduating qualified middle-level personnel for the local 
industry. 

  As a mechanism for solving the tasks set for the education system, we considered the 
creation of education and technology clusters on the basis of general education, professional 
and higher educational organizations as a means to facilitate formation of a practically-
oriented educational space conducive to learning based on the integration and interaction 
with employers and social partners [10; 11]. 

The formation of education clusters is based on three main processes:  
• "horizontal integration” of educational organizations of general secondary education and 
educational institutions of secondary vocational education (i.e., organizations of the same 
level); 
• “vertical integration” of general education institutions, organizations of secondary 
vocational education and institutions of higher education, as well as industrial organizations 
(i.e., organizations of different levels); 
• “complex integration” ("horizontal" and "vertical") - the creation of multi-level educational 
institutions and their networks, educational consortia, etc.  
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The core of the education and technology cluster, in our view, is an educational 
organization of vocational training (a technical school, college or an industrial enterprise), an 
organization of higher or additional education (adult organizations) which possesses an 
innovative potential, allowing to position itself as a center capable of strengthening the 
processes of integrating innovative activity within the territory of Kemerovo region.  

2.3 Resources for setting up an education and technology cluster 

In the course of our research, as an imperative for the creation of an education and technology 
cluster, we considered the following:                                                       
• presence in the region of a large leading university that trains personnel for the system of 
the coal mining industry in the region, in some cases, subordinating to a federal or regional 
special educational zone; 
• presence of large industrial production complexes in the region, in some cases under the 
authority of a federal or regional special economic zone;  
• existence of actively developing regional employers' associations; 
• experience of social partnership with employers in the regional system of professional 
cooperation;  
• immediate need in training personnel for the coal mining and metallurgical industries of the 
region; 
• experience of the regional professional system in social partnership with employers. The 
emerging development of the education and technology cluster came at a time when the 
problems of regional educational organizations and industrial enterprises were being 
addressed through approaches that were not always very effective. 

These requirements are presently being complied with in the created clusters and beyond 
them, as there are urgent personnel needs for the coal mining enterprises. 

The emergence of new areas opens up prospects for creating new jobs, whose specialists 
will be able to compete in the labor market, which means that they should be able to receive 
highly qualified professional training in universities and professional educational 
organizations, upgrade their skills and undergo retraining if necessary. 

The administration of Kemerovo region, which is one of the leading centers for coal 
mining industry in Russia, recognizes the education and technology cluster idea beneficial 
for the improvement of professional training for coal mining enterprises in the region. The 
regional cluster research programs mobilized the key educational and industrial actors in a 
very effective way making studies practically oriented. A regional council on personnel 
policy has been set up on the local government initiative, which deals with issues of 
interaction and cooperation of the institutions of general secondary, vocational and higher 
education and industrial establishments. It introduced the system of direct contracts between 
general secondary, vocational and higher education institutions and industrial organizations 
in the region as a mandatory element of regional personnel policy. In this case, not only are 
the interests of employers, general secondary schools and secondary vocational and higher 
education establishments sought together, but joint activities are also defined to solve the 
region’s pressing social and economic needs. 

To resolve this problem, as the experience of the pilot-test activities of the education and 
technology clusters for the training personnel for the coal mining industry in the region has 
shown, is the further development and formation of regional, municipal education and 
technology   clusters based on long-term strategic planning mechanisms and the broad 
integration of educational and industrial spheres, as a form of social partnership developing 
a social environment.  

 

2.4 Pedagogical Model of an Education and Technology Cluster  

The effectiveness of the education and technology cluster for the development of the region 
is evaluated by forecasting the need for coal-mining personnel for the region; creation of an 
active base of cluster cooperation as a form of social partnership; formation of the social 
environment, that makes maximum use of the potential (resource) of social partners - 
participants of the education and technology cluster.  

In the course of the research, we have developed a pedagogical model of personnel 
training for the coal mining industry in the region in the conditions of the education and 
technology cluster. The presented model, being multidimensional and structurally functional, 
comprises five structural components (targeted, methodological, content, operational and 
evaluative). 

The target component of the implementation of the pedagogical model is oriented towards 
the fulfillment of state and social personnel orders. 

The methodological component relates to the implementation of the principles of 
interaction and the relationship of the actors who combine their resources; the pooling of the 
efforts and resources of two or more equal partners; the contractual form of interaction, which 
includes the sharing of responsibilities among the partners, and interactive nature of 
cooperation. 

The content component is related to the establishment of an education and technology 
cluster in the territory, performing the function of training personnel on the basis of 
networking with educational organizations in the region. Resource centers together with 
employers provide professional information, coordinate the conduct of professional tests and 
professional competitions, carry out psychological and pedagogical support for personnel 
training for coal mining enterprises in the region, including the adaptation of graduates of 
GSEI, VTEI and HE to the regional labor market. 

The operational component makes it possible to assess the level of theoretical knowledge 
acquired by the trainees and the level of formation of professional skills, the skills and 
competences of the future profession. Our research has made it possible to ascertain that, in 
the course of the activities of the education and technology cluster, the number of modules 
in the cluster model can be increased or reduced by implementing new areas of educational 
activity in general secondary, secondary vocational and higher education institutions. 

The evaluative component summarizes the solution to the issue of advanced professional 
training for the coal mining industry of the region in the context of the education and 
technology cluster, ensuring the necessary orientation of the vocational self-determination of 
learners on the basis of training quality criteria and indicators for the quality of VTEI and HE 
graduates, the level of formation of professionally significant competencies demanded by the 
region; the level of employment of graduates; and the level of formation of personal qualities 
of trainees: such as self-esteem, self-organization, self-control [12]. 

3 Conclusion 
Thus, the advanced personnel training concept for the coal mining industry in the region, i.e. 
the creation of the education and technology clusters that provide quality training, is, in our 
view, an instrument for innovative development based on an awareness of the value of 
participation of the actors in the real education sector and industry.  This approach  expands 
methods and forms of interaction based on the integration of resources into one territory of 
general education organizations, vocational and higher educational institutions and social 
partners, who jointly address the challenge of improving the quality of training of future 
professionals for the region’s human resources needs by actors in the real education sector 
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and coal mining enterprises and expands the  modes and forms of interaction among social 
partners in the regional labor market. 

The basic idea and main advantage of the social partnership in the education and 
technology cluster makes it possible to have an effective partnership of different and useful 
actors, who individually have limited resources, therefore, it can be argued with good reason 
that the further scientific development and practical support of this area of research will solve 
the problems of preparing young people for a real choice of a professional path and solve the 
needs for qualified and able to compete professionals. 
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