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rul TpaHcdhopmaums TexHonorui npodeccMoHanbHoro 06pasoBaHus
B YCIOBUAX LU(PpPOBM3aLMM

Uso LlyH, Kounesa . U.

AnHomauyus. 1lenb viccieqoBaHUS — Ha OCHOBE aHajM3a Mpob6/eM mpodeccroHaTbHOTO 00pa30BaHMs B 9110-
Xy nubpoBoit TpaHchopmalMu pa3paboTaTh TEXHOMOTHMIO 3((HEKTUBHOTO B3aMMO/IECTBMSI BY30B 1 OU3He-
ca. B craThe pacCMOTPEHbI M3MEHEHUSI, TPOM3OIIeIe B OM3HEC-TIPOLIECCaX OPTaHM3alNiA, U BbIAeIeHbI
K/IOUeBbIe paspbiBbl MEXIY YpOBHEM KBaauGbMKaIMM BBITYCKHMKOB U TpeGOBaHMAMM paboTomaTesis.
[IJ1s1 pelieHust BbISIB/IEHHBIX ITPOGIIEM ITpe/jIaraeTcst HaIaAUTh CUCTEMHOE COTPYIHUYECTBO 6M3HECa, HAYKU
u o6pasoBanus. IIpopabaTbiBaloTCs cieayioiye GopMbl B3aMO/IeiiCTBIUS 6M3Heca ¥ YHUBEPCUTETOB: TeX-
HOJIOTMM Kelic-cTaam, 06pa3oBaTebHble XaKaTOHbI M HAYYHBIA KPayOCOPCHMHI. ITU TEXHOJIOTMM MOTYT
TIPMHECTY B3aMMHYIO BBITOJY BCEM 3aMHTEPeCOBAHHBIM CTOpPOHAM. [Ijisl B3aMMOZECTBUS 06pa3oBaTeslb-
HOJi 1 HAYYHOM COCTAB/ISIONIMX YHUBEPCUTETA [TPeIIaraeTcsl HOBask KOHIIEMIIMS CTYI€HYECKOTO 00beuHe-
HUSI — CTY[IEHUeCKOTO HayuYHOTO MPeApusITHs. DTO 06beIMHeHe TOCTPOEHO Ha MPUHIIMIIAX CAMOOpPTaHm-
3aIMM M CaMOYIIPAaBJIEHNUSI ¥ MMEET XapaKTePUCTUKM HACTOSIIEro mpeamnpusiTus. Ero ocHOBHas Iejib —
TIpUBJIeUeH}e CTYIEHTOB K HayYHOI paboTe 1 afamnTalius MOJIOAEXM K 6ymymieit mpodeccuoHanbHo mesi-
TesibHOCTM. HayyHas HOBM3HA 3aK/IIOYAeTCs B pa3pabOTKe TEOPeTMUECKOi MO B3auMOZIeACTBMs OM3-
Heca ¥ YHMBEPCUTETOB Ha B3aMMOBBITOJHOI OCHOBEe. B pesynbTaTe ucciemoBaHMs GbLIM MPEIJIOKEHbI
(opMbI ¥ IPUHIIUITEI B3aUMOIECTBUSI HAyKU, ITpodeCcCMOHaIbHOr0 06pa3oBaHus 1 613Heca.

en| Transformation of professional education technologies
in the digitalization context

Cong Qiao, D. I. Kochneva

Abstract. The aim of study is to develop a technology for effective interaction between universities
and business based on the analysis of the problems of vocational education in the era of digital transfor-
mation. The article examines the changes that have occurred in the business processes of organizations
and highlights the key gaps between the level of graduate qualifications and employer requirements.
To solve the identified problems, it is proposed to establish a systemic collaboration between business, sci-
ence and education. The following forms of interaction between business and universities are being ex-
plored: case study technologies, educational hackathons and scientific crowdsourcing. These technologies
can bring mutual benefits to all stakeholders. For the interaction of the educational and scientific compo-
nents of the university, a new concept of student association called student scientific enterprise is pro-
posed. This association is built on the principles of self-organization and self-government and has
the characteristics of a real enterprise. Its main goal is to involve students in scientific work and adapt
young people to future professional activities. Scientific novelty: a theoretical model of collaboration be-
tween business and universities for mutual benefit has been developed. As a result of the study, forms
of interaction among science, professional education and business were proposed.

Introduction

Today no one disputes the role of science and education in the scientific and technological progress. The most
important prerequisite for the development of an innovative economy is the creation of competitive universities
capable of accumulating and multiplying intellectual potential, promoting the systemic integration of science, edu-
cation and technology transfer into production. A relevant problem of modern professional education is the discrep-
ancy between the level of qualifications of graduates and business requirements. This problem becomes most acute
in the era of digital business transformation, since the higher education system does not have time to adapt to new
requirements for graduate competencies.
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Thus, the objectives of the study are as follows:

— to determine business requirements for graduates in the context of digital transformation;

— to develop a collaboration model of business and universities based on mutual benefit;

— toidentify specific technologies for interaction among science, higher education and business in order to de-
velop the necessary professional skills of graduates.

Theoretical background. The problem of interaction between universities and the business community is widely
discussed (KypaxoBckuii, lomoroHos, 2021; Kynscosa, Tpudonos, 2020; Nsanzumuhire, Groot, 2020; Tseng,
Huang, Chen, 2020; Awasthy, Flint, Sankarnarayana et al., 2020; Rossoni, De Vasconcellos, De Castilho Rossoni, 2024).
In (Kypaxosckuii, Illonoronos, 2021), it is emphasized that the existing HR practices of enterprises to attract
graduates do not meet the business needs for specialists with the required qualifications. The authors (Kynsicosa,
Tpudonos, 2020; Nsanzumuhire, Groot, 2020) note the high interest in cooperation between universities and business
and agree with the lack of a mechanism for effective interaction. Among the main problems of higher education,
the authors (Tseng, Huang, Chen, 2020; Awasthy, Flint, Sankarnarayana et al., 2020; Rossoni, De Vasconcellos,
De Castilho Rossoni, 2024) note the non-compliance of the graduate’s competencies with the employer’s require-
ments. This problem has become more acute in the era of digital transformation of business processes. Thus,
the development of mechanisms for interaction between universities and business is an urgent scientific problem
that has not been fully resolved at present.

To solve these problems, the article uses the following research methods: analysis of scientific literature
on the problem of interaction between education and production; descriptive method - to present the main
technologies of interaction between the business community and universities; observation of university students —
to determine their motivation to study and participate in scientific research.

Practical value of the study lies in the development of specific methods for practice-oriented teaching
of students and their involvement in scientific research at the university.

Discussion and results

An urgent problem in higher education is the discrepancy between the competencies of graduates and the require-

ments of the employer. This problem has become more acute in the era of digital transformation of business processes.
The features of business processes in the context of digitalization are as follows:

automation of routine operations;

narrowing the range of specialist tasks;

— reduction of hierarchy levels in the process management structure;

— emergence of a new class of a highly qualified specialist — a digital business processes developer.

The named features are schematically presented in Figure 1.
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Figure 1. Transformation of business processes in connection with digitalization:
a) pre-digital business process structure; b) digital business process structure
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The transformation of the business process accordingly changes the requirements for specialists:

— reducing the need for unskilled personnel;

— increasing demand for mid-level specialists that are skilled in working in a digital environment;
— increasing demands on the qualification level of top management;

— big data skills and soft skills are gaining the greatest value.

These aspects are schematically presented in Figure 2.
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Figure 2. Pyramid of needs for qualification: a) pre-digital era; b) digital era

In the context of digital transformation, a gap arises between education and business. Most enterprises are
not satisfied with the level of qualifications of graduates and have high costs associated with retraining personnel.
At the same time, university teachers do not understand what and how to teach students so that a specialist meets
the modern needs of production.

An equally significant gap has arisen between business and the other side of the university — science. University
scientists are not sufficiently involved in the business processes of the real sector of the economy, have no idea
about the real problems of business and data for testing and verifying their scientific hypotheses.

Enterprises, in turn, regularly face new problems. They solve them intuitively using administrative methods,
since financial investments in project development are often economically ineffective.

Moreover, the burden of current activities does not even allow enterprises to formulate the problem and deter-
mine a business development strategy. In recent years, production has also faced the challenges of the times: global
competition leads to the need for rapid deployment of scientific and technical projects and their implementation
with high quality. Such projects can be quite large and be beyond the capabilities of one organization, which requires
the involvement of a large number of researchers.

The solution to these problems is possible on the basis of systemic interaction between education, science
and business on mutual benefit. The collaboration model of the named parties is presented in the Figure 3.
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Figure 3. The collaboration model of science, education and business
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Each party receives mutual benefit from the interaction.

If a business takes part in the development and implementation of practice-oriented educational programs, it re-
ceives qualified specialists in return. Thus, companies reduce the costs of selection, training and retraining of young
specialists, and the university increases students’ motivation to study.

When business provides the scientific community with factual data to verify hypotheses and invests in research,
it receives a solution to strategic development problems. At the same time, scientists can conduct practically signifi-
cant and verifiable research based on real business data.

The interaction of scientific and educational activities within universities allows for the improvement of the qua-
lifications of teachers and the use of the creative potential of students to find innovative solutions. This allows us
to update scientific personnel and improve the quality of teaching.

One of the most effective forms of interaction between education and business, in our opinion, is case technology.

Case technology is an innovative approach to learning based on real situations and problems. The researchers
(Martinez-Garcia, Morris, Tscholl et al., 2011; ViBaHoBa, ManeTtus, MyTtarapos, 2023) are devoted to analyzing case study
technologies in education. With the active support of the business community, case studies based on real business
problems can be introduced into the educational process. This will allow students to develop the following skills:

1. Working with information:

— look for the information;

— analyze and process large amounts of data in a short time;

— form hypotheses;

— present research results in a logical and structured manner.

2. Business management skills:

— look for creative and non-standard solutions;

— act effectively under stress;

— make decisions quickly in conditions of limited time and conflicting information.

3. Soft skills:

— organize teamwork;

— competently formulate one’s opinion, convince, seek compromises;

— present one’s solution to the public.

Case study technologies will provide the following benefits to the business community:

+ generating new ideas;

+ systematization of existing problem-solving experience;

» participation in implementation of education in accordance with one’s goals (reducing the costs of retraining
and training young employees);

» possibility of selecting the most promising personnel.

For the educational process, the advantages are as follows:

- improving the quality of education;

« increasing students’ interest;

- formation of competition among students, increasing motivation of study;

+ opportunity to test scientific ideas in practice.

Another form of case technology that is currently popular is a hackathon.

A hackathon is a competition between teams that solve a specific problem in a limited amount of time. The term
“hackathon” is derived from the words hacker and marathon. Hacker is because the competitions are usually held
in the IT sphere, marathon is because the teams work intensively for several days without a break. Despite the fact
that hackathons initially involve competitions between IT projects, today this format is also used in other areas
(TpeuymikuHa, ApedneBa, 2023; Rys, 2023).

In order to develop the relationship between science and business, it is proposed to introduce scientific crowd-
sourcing technology into universities.

The concept of “crowdsourcing” has become quite widespread at present. In a general sense, it is the involvement
of many performers in the implementation of projects, usually via the Internet. In scientific research, crowdsourcing
technology involves the process of accumulation and exchange of knowledge with the voluntary involvement of a large
number of scientists (JIauimukoBa, [To3aHsaKoBa, 2023; Lenart-Gansiniec, Czakon, Sutkowski et al., 2023).

The idea of scientific crowdsourcing can be implemented in various forms.

For example, it can be implemented on the basis of a jointly established scientific and technical partnership between
a university and business structures, as a knowledge exchange center. Problems and ideas are discussed within the part-
nership and formulated by the joint efforts of scientists and business. On this basis, the concept of a scientific and tech-
nical project and a list of the necessary initial data for its implementation are substantiated. Enterprises transfer data
to the university on the basis of a bilateral agreement on confidentiality of information. The university involves research
teams in the implementation of the project. The results obtained within the partnership are used in the economic activi-
ties of enterprises, but are not necessarily published for the general scientific community. In this case, scientists are
faced with the goal of not so much developing a theory as obtaining results that can be used in business activities.

A more promising way to implement scientific crowdsourcing involves creating a digital Internet interaction en-
vironment. Enterprises publish problems and tasks on the platform, scientists generate their ideas for solutions, join
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the discussion, supplement and expand ideas (wiki technology as a possible implementation). Thus, a digital knowledge
base is formed according to the voicing of many ideas. Business has the opportunity to hear the opinions of a large
number of scientists on ways to solve the problem and to choose the option that suits them. When the task is sufficient-
ly detailed and ideas for its solution are selected, a scientific and technical project is formulated, which is transferred
to the scientific team. This method of implementing crowdsourcing is preferable, since it allows for an increase in the effi-
ciency of knowledge exchange and the involvement of a large number of scientists from various fields in the solution.

For the university, crowdsourcing is effective in achieving two goals: firstly, the realization of scientific potential
and receiving orders for the development of scientific projects from business; secondly, the educational aspect:
by joining the discussion of the idea, scientists expand their knowledge base about business and the industry, which
they then use in teaching and generating new ideas.

And the third side of the collaboration model is the interaction of science and education. We propose a new con-
cept of student community called “student scientific enterprise”. It increases students’ involvement in university
research and develops their soft skills.

Student Scientific Enterprise (SSE) is a voluntary association of students created to assist in the implementation
of scientific research works of students and the possible implementation of the results of activities into production,
using the educational and scientific potential of the relevant departments and faculties of a university.

The activities of the SSE are aimed at realizing the scientific potential of young people, as well as preparing stu-
dents for practical activities during the educational process in order to reduce the period of adaptation of young spe-
cialists in the workplace.

The key differences between the SSE and traditional scientific circles are as follows:

1. Self-organization and self-government of students, i.e. the student association independently makes decisions,
chooses projects of interest, organizes scientific events, selects members for its ranks. And the supervising teacher only
provides organizational and methodological assistance.

2. The presence of attributes of a real enterprise: management structure, distribution of functionality, currency,
income, salaries.

3. Personal responsibility for the results, i.e. the SSE takes responsibility for the results of its work, learns from
mistakes, makes efforts to resolve emerging problems.

The objectives of the establishment of the SSE are:

+ creation of an effective mechanism for conducting research and development by involving students
and postgraduates in scientific and technical creativity;

» integration of science and industry by intensifying the activities of the University’s leading departments
to attract young people to the development and synthesis of new technical solutions;

» concentration and support of promising innovative solutions and technologies;

» coordination of scientific research and development of University’s departments in the field of creation
of new technical solutions and technologies;

» development of young people’s interest in scientific research and development, implementation of the results
of scientific activity in production;

» preparing students for practical activities during the educational process in order to reduce the period
of adaptation of young specialists in the workplace.

In order to stimulate the activities of students as part of the SSE, the students understand the responsibility
for the results of the SSE activities, the internal currency of the student scientific enterprises introduced. The in-
come of the SSE in the “SSE currency” is formed through the implementation of research projects, presentation
of the results of research activities, including the publication of articles, organization and participation in confer-
ences and other types of scientific research. Salaries for members of the SSE are calculated in the “SSE currency” and
can be exchanged for additional educational services of the University: organization of excursions to enterprises,
lectures by business representatives outside the main educational program, other types of goods and services as part
of stimulating the research activities of students.

The organizational structure of the SSE is proposed on the matrix principle and includes a functional block
and a project block. An example of the organizational structure of the SSE is shown in Figure 4.

The Board of Directors consists of the directors of the functional divisions of the SSE and the project managers
of the SSE. They are selected from among the members of the SSE by a general vote.

The functional block of the organizational structure of the management of the SSE can include the following positions:

« the Director of Development searches for and selects priority projects for implementation in the SSE: student
work contests, student conferences, case championships;

» the HR Director holds meetings with potential participants of the enterprise, brings information to students,
motivates them to join the SSE, keeps records of employees of the enterprise, maintains electronic workbooks, draws
up employment contracts with members of the SSE;

« the Director of Advertising and PR covers information about the SSE, current projects and events of the SSE
in the university press, on the website, social networks;

« the Financial Director manages the financial flows of the SSE in the “SSE currency”, conducts payroll,
organizes settlements with the University for services provided in the “SSE currency”, forms financial statements;

« the Event Manager organizes the SSE events: student conferences based on the results of work on projects,
visits to third-party conferences, exhibitions, forums.
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Figure 4. The organizational structure of the Student Scientific Enterprise

Thus, by “playing” the enterprise, students prepare for real practical activities, learn to work in a team and
be responsible for the success of this team. In addition, this form of student association contributes to the renewal
of the university’s scientific personnel and the generation of new ideas.

In this sense, it is appropriate to quote Bernard Shaw: “If you have an apple and I have an apple and we exchange
these apples then you and I will still each have one apple. But if you have an idea and I have an idea and we ex-
change these ideas, then each of us will have two ideas.”

Conclusion

Thus, the collaboration of universities and businesses is the most important direction of economic development
in the context of digital transformation.

This study showed that the digitalization of business has changed the requirements for specialists: the require-
ments for digital skills of graduates have increased as well as big data skills and soft skills are gained the greatest value.

To bridge the gap among education, science and production, a model of university-business collaboration is pro-
posed. This contributes to improving the quality of education, on the one hand, and innovative development
of business, on the other hand.

It is proposed to build a collaboration among the educational and business components on the basis of case study
and educational hackathons technologies. The interaction between the scientific and business communities is pro-
posed to be carried out through scientific crowdsourcing.

For the development of student science and the inclusion of research in the educational process, a new form of stu-
dent community, called a student scientific enterprise, has been proposed. This concept is aimed at realizing the scien-
tific potential of young people, as well as preparing students for practical activities during the educational process.

Research prospects. Further research into business-universities collaboration is aimed at quantifying the benefits
of interaction in order to justify the potential economic efficiency of business investments in vocational education.

HUctounuku | References

1. Tpeuymkuua H. B., ApedbeBa E. A. XakaToH: orpefeseHne, pakTUKa ¥ MEPCHIEKTUBbI IPUMEHEHMST B BICLIETH
1ikosie // Beiciiee o6pasoBanne B Poccum. 2023. T. 32. N2 4.

2. JKypaxosckuii A. C., IllonoroHoB M. A. Oco6eHHOCTM B3aMMO/IE/CTBMSI BYy30B U OM3HeCa B COBPEMEHHBIX COIAIIb-
HO-3KOHOMMYECKMX YCUIOBUSX // BecTHUK YHUBepcuTeTa MUPOBBIX LyBuan3sanmii. 2021. T. 12. N2 4 (33).

3. UBanoBa M. M., Manetun C. B., Myrarapos P. P. IleHHOCTHbII1 TTOTeHIIMaI TPMMeHeHUsT KeiCc-TeXHOIOTUY B CU-
cTeMe BbICIIero npodeccroHaabHOro obpasosanus // [IpobaeMbl COBPeMEHHOrO I1eJarormueckoro o6pa3oBaHus.
2023. N2 79-2.

4. Kynscosa E. B., Tpudonos II. B. Pa3Butue ¢bopm B3auMOIENCTBUS YHUBEPCUTETOB M OM3HEC-COOOIECTBa
B YCJIOBUSIX 1IM(DPOBOIT 9KOHOMUKM // CTpaTernueckue pemeHus u puck-meHemrmenT. 2020. T. 11. N2 2.

5. Jlanmukosa I. A., Iosguskosa T. 0. Kpayacopcuur B mpodeccruoHanibHOM o6pa3oBauny // BectHuk OMcKOro
rOCyapCTBEHHOIO MTelaroru4eckoro yHuBepcuTeTa. 'ymanurapHusle uccinenoBanus. 2023. N2 4 (41).



Menaroruka. Bonpockl Teopun u npaktuku. 2024. Tom 9. Buinyck 10 985

6.

10.

11.

12.

Awasthy R., Flint Sh., Sankarnarayana R., Jones R. L. A framework to improve university-industry collaboration //
Journal of Industry-University Collaboration. 2020. Vol. 2. Iss. 1.

Lenart-Gansiniec R., Czakon W., Sutkowski k., Pocek J. Understanding crowdsourcing in science // Review
of Managerial Science. 2023. Vol. 17. Iss. 8.

Martinez-Garcia A., Morris S., Tscholl M., Tracy Fr., Carmichael P. Case-based learning, pedagogical innovation,
and semantic web technologies // IEEE Transactions on Learning Technologies. 2011. Vol. 5. No. 2.
Nsanzumuhire S. U., Groot W. Context perspective on University-Industry Collaboration processes: A systematic
review of literature // Journal of Cleaner Production. 2020. Vol. 258.

Rossoni A. L., De Vasconcellos E. P. G., De Castilho Rossoni R. L. Barriers and facilitators of university-industry
collaboration for research, development and innovation: A systematic review // Management Review Quarterly.
2024. Vol. 74. Iss. 3.

Rys M. Invention development. The hackathon method // Knowledge Management Research & Practice. 2023.
Vol. 21. Iss. 3.

Tseng F. C., Huang M. H., Chen D. Z. Factors of university-industry collaboration affecting university innovation
performance // The Journal of Technology Transfer. 2020. Vol. 45.

HNudopmanus 06 aBropax | Author information

RU Lso Lyu!, K. TexH. H.

Kounesa [lapbs IBaHOBHA?, K. TEXH. H.

1 Y5R9HUWKOYCKII 5KeJIe3HOIOPOKHBINM MpodeccnoHaTbHO- TEXHUYECKIIT KOJIIeIK,
Kuraiickas HapogHas Pecriy6imka
% YpanbcKuit rocymapCTBeHHbI YHUBEPCUTET ITyTelt coobIenus, I. EkaTepuH6ypr

i 1
EN Cong Qiao!, PhD

Daria Ivanovna Kochneva?, PhD
! Zhengzhou Railway Professional & Technical College, The People’s Republic of China
2 Ural State University of Railway Transport, Ekaterinburg

1 giaocong@mail.ru, > DKochneva@usurt.ru

HNudopmanus o craTee | About this article

Hara mocryrieHus: pykormcu (received): 02.09.2024; orry6imkoBaHo online (published online): 22.10.2024.

Kniouesste cnosa (keywords): mpocdeccroHanbHoe o6pa3oBaHue; nudpoBas TpaHchopMaius 6M3HEC-IPOLIECCOB;
Mozenb KoJutabopaumm; Keiic-CTafgu; XaKaTOH; HAyYHBI KpayICOPCMHT; CTyJeHYeCKOe HaydyHOe IpelIpusTHe;
professional education; digital transformation of business processes; collaboration model; case study; hackathon;
scientific crowdsourcing; student scientific enterprise.



