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Abstract— In the conditions of digital transformation of
society, competence-oriented professional education is able to
solve the problems of accelerated adaptation of the individual to
the complex changes occurring today in the development of
socio-economic processes. The digital economy as an absolutely
new business model alters the consciousness of a large part of the
population, creating conditions for developing and implementing
breakthrough technologies, increasing labor productivity and
competitiveness of organizations, reducing the consumption of
resources, improving the quality of life. Higher education, as one
of the forms of reproduction of human capital for the digital
economy, will be able to respond to external challenges, only
based on innovative approaches to learning. The paradigmatic
approach to professional-competence training of an innovative
strategy of higher education predetermines the movement from
subject-based learning to synergetic pedagogics. The innovative
potential of digital transformation of the Russian system of
higher education is aimed at the development of an adaptable
competent personality. The paper presents an integration model
of an adapted competent-developed personality in the system of
professional-educational public relations.

Keywords—competence-oriented professional education,
digital transformation of society, digital economy, innovative
higher education strategy, integration model of an adapted
competent personality, propaedeutic system of integrated education,
convergent approach in higher education, tracks of the educational
process.

XXX-X-XXXX-XXXX-X/XX/$XX.00 ©20XX IEEE

Vladimir Trifonov
Institute of Economics

Oxana Fikhtner
Institute of Economics

and Management and Management
Yaroslav-the-Wise Yaroslav-the-Wise
Novgorod State Novgorod State
University (NovSU) University (NovSU)

Veliky Novgorod, Russia
oxana.fikhtner@novsu.ru

Veliky Novgorod, Russia
tva@novsu.ru
Yurga Technological
Institute, National
Research Tomsk
Polytechnic University
Tomsk, Russia
v.trifonov@rambler.ru

I. INTRODUCTION

The rapidly changing socio-economic conditions, when
modern life makes new demands on specialists, will determine
in the coming years the trends of innovative changes in the
system of higher education. In the information society, the
non-material sphere is given a special role of the main
productive resource and the main factor of the competitiveness
of the new economy.

Competence-oriented professional education solves the
problems of accelerated adaptation of the individual to modern
life realities, to complex processes of digital transformation of
society, both in technological and in psychological terms.
Functional information literacy, mobility, professional and
psychological readiness for permanent retraining are important
for the employee in modern digital economy. Modern digital
technologies radically change the economy and the labor
market, which requires innovative changes not only in the
content of education, but also in its organization.

The concept of modernization of the Russian education
is focused on the implementation of a competence approach in
education, development of key (basic, universal, etc.)
competencies, i.e. readiness of learners to use the acquired
knowledge, skills and abilities, and also the methods of
activity in life to solve practical and theoretical tasks. Key
competencies are proclaimed as the new paradigm of
education result.
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II. LITERATURE REVIEW
The rapidly changing world, the processes of

integration and globalization, greening of the modern
economy [l], technological aspects of social development
explain the enormous interest and extensive research in the
field of education at various hierarchical levels. The processes
of organization of educational activities are being studied both
at the school level, and at the level of vocational training and
higher education [2, 3, 4].

In the early XXI century, there was an obvious interest
in the process of computerization and widespread use of
Internet technologies in educational activities. The use of
specialized software products, database processing methods,
simulation of business processes and much more has become
an integral part of the economy and, therefore, could not but
be reflected in educational activities [5, 6, 7].

The processes of interaction between educational
technologies and the real sector of the economy have been
seriously studied [8, 9, 10]. It became obvious that for the
stable development of the economy, powerful regulatory
impacts are needed from governments. It led to the
development of competencies in  entrepreneurship,
management, and business administration among graduates of
educational institutions [11, 12].

Of great interest are research works related to the study
of the "knowledge triangle" [13], knowledge management
issues [14], the inverted learning model [15], as well as
numerous studies examining various paradigms forming in the
education system [16, 17, 18].

Over the years, the focus of researchers' attention is on
the development of various types of students’ competencies.
For example, the TUNING project, which began in 2001,
covered a number of countries, including the Russian
Federation (TUNING-RUSSIA — 2013), aimed at bringing
together educational structures in the Bologna countries
specifically  through the study and comparison of
competencies [19, 20, 21, 22]. The body of the accumulated
knowledge in this area determined the appearance introduction
of a new category in the definitions concerning the
organization and implementation of educational activities,
namely the competence approach. The complexity and
multidimensionality of this category explains the need for the
careful study.

III. RESULTS AND DISCUSSION

The implementation of the competence approach is a
rather complex process that is being formed and modified as
knowledge, experience; results of approbation and response to
the challenges arising in society accumulate. One such
challenge so far is the lack of a unified classification and a
common understanding of the content of competencies in
education and in the business environment. The approach of
the division of the competences acquired in the training
specialists into universal, general professional and
professional education, which is being formed in Russian
education, is the result of the evolutionary process and a
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serious understanding of the various approaches used in
domestic and foreign practice.

Quite complex in this issue was the study and
establishment of so-called general cultural competences (now
universal) that must be present in each educational program
and form the competencies required for the individual,
regardless of the scope of his professional activities. It is these
competencies that should most fully reflect the willingness of
an educated person to operate productively in a modern
society.

From 2014 to 2017, Institute of National Projects in
conjunction with the "Tuning Center" of the Faculty of
Economics of Moscow State University named after M.V.
Lomonosov and with the active participation of many Russian
universities, including Yaroslav the Wise Novgorod State
University (NovSU) conducted a study of the level of
development of universal (general cultural) competencies of
students on the basis of a model of general cultural
competencies based on federal state standards and taking into
account the characteristics of competence models used in the
business environment. Such models include:

— atlas of the new professions by the Agency for
Strategic Initiatives;

— competence models by employers;

— competency model (L. Spencer & S. Spencer);

— results of the Tuning-Russia project in the field
"Economics" [20].

The study was carried out in three waves: spring 2014,
autumn 2015, autumn 2016. NovSU among 11 Russian
universities took part in all three waves of research.

In all, 2337 students from 27 Russian universities (27
regions of Russia) took part in the third wave of the study,
which makes its results indicative and significant.

Important for the interpretation of the results of the
study was the fact that separate cohorts of students (in the
dynamics of years 1, 3 and 4), as well as the first year students
in all three waves of research were studied.

The tools used relied on questionnaires (students' self-
assessment of their skills and abilities) and made it possible to
assess the level of development of general -cultural
competencies among students enrolled in the enlarged group
"Economics and Management". Each student was offered a
questionnaire that included 81 questions.

In the proposed model, general cultural competences
were formulated as follows (Table 1).

On the basis of the theoretical model using the method
of factor analysis and construction of summation scales, 81
questions were grouped into 53 indicators which form 15
competencies.

TABLE 1 GENERAL CULTURAL COMPETENCIES ACCORDING TO THE MODEL OF
THE INSTITUTE OF NATIONAL PROJECTS

General cultural Definition

competencies

1. Teamwork and
cooperation

The individual perceives teamwork as an
effective way to achieve the tasks assigned to
the group, adds value to the work of the team,
effectively interacts with team members

2. Leadership The individual has a clear vision of the result,
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ways to achieve it, makes decisions about the
direction of movement, inspires team members
to work effectively, takes responsibility for the
final result

3. Ability to design and
manage projects

The individual understands how to achieve the
desired result, offers (develops) and launches
algorithms and procedures for solving specific
problems, controls the quality and timing of
their implementation

4. Creativity

The individual demonstrates a creative,
conceptual, non-standard  approach  to
achieving the goals set for him, knows how to
"come up with ideas" and has a positive
attitude to the new

14. Understanding and
respect for the diversity
and multiculturalism of

society

The individual is aware of the importance of
diversity and multiculturalism of society both
from the moral and ethical point of view, and
from the position of beneficial influence on the
institutional ~environment in which the
individual exists and conducts his activities

15. Client orientation The individual considers the "client" request
both from within the organization / team, and
from the outside, as a priority of its activity,
considers its effectiveness and effectiveness
through the prism of customer satisfaction,
understands and knows how to identify the
hidden needs and motivations of the client,

knows how to build relationships with it

5. Ability to work
autonomously

The individual is able to work independently
and responsibly, both in terms of motivation,
incentives ("emotional support") and providing
oneself with the necessary resources for work
and information, and in terms of (minimal)
external control

6. Ability to be critical
and self-critical

The individual considers content criticism in
his address and towards others as an important
and necessary condition for achieving a result,
does not perceive criticism as "something
personal", knows how to give a critical
assessment of his activities, corrects his actions
on the basis of criticism, and expects the same
from others

7. Interpersonal and
interactional skills

The individual attaches great importance to
communication with colleagues (and so on), as
a means of improving overall efficiency,
considers informal interaction practices as an
important complement to formal rules and
procedures, takes into account the hidden
interests and behavior patterns of others

8. Ability to resolve
conflicts and negotiate

The individual is able and willing to act as a
mediator in interpersonal and inter-institutional
communications, including negotiating and / or
facilitating conflict resolution

9. Ability to plan and
allocate your time

The individual views time as a valuable
resource, and the timing of performance of
works — as a value, significant for the overall
effectiveness of the activity; the sequence of
steps, the schedule of their implementation,
controls their compliance, seeks ways to
optimize the use of time

10. Ability to focus on
quality

The individual considers the quality of work as
a value that is significant for overall
performance; is a sequence of steps and means
of monitoring the level of quality and
compliance with standards (their own or preset
from outside), looking for ways to improve
quality

11. Ability to focus on
results

The individual considers obtaining the planned
result of the work as an independent value,
significant for the overall effectiveness of the
activity; makes a sequence of steps and
controls to achieve the agreed result, seeks
ways to improve efficiency

12. Ability to search for,
process and analyze
information from a

variety of sources

The individual understands the value of
information for the overall effectiveness of
their activities, can search for information,
summarize and systematize it, analyze various
sources, verify information

13. Ability to analytical
(system) thinking,
analysis and synthesis

The individual is capable of logical thinking,
deep reflection of working situations, the
identification of cause and effect relationships,
the structuring and systematization of the
components of the problem, the comparison of
various factors and aspects, the rational
arrangement of priorities

The wvalues of competencies were calculated as
weighted sums of indicators included in their composition.
Weights were obtained on the basis of peer review, carried out
using the method of pairwise comparison of indicators and the
subsequent division of indicators into three groups (the most
important, relatively important, least important for this
competence), and assigning them the same weights within the
same group. Indicators and competencies were considered in
the interval [0; 1].

The research method implied the identification of
comparatively less developed (scarce) competencies and
comparatively more developed competencies both in general
for all the universities studied and for individual higher
education institutions, both for students of individual courses
and for their entirety, both depending on gender, and from the
direction of training.

For the location of the research institutions in the space
of competences and the positioning of each particular
institution in it, factor analysis was carried out based on 12
competences ! using the method of principal components
(using rotation by the Varimax method) 2 components were
singled out explaining 77% of the variance.

The component "Independent work,
includes the following competencies:

2. Leadership

3. Ability to design and manage projects

5. Ability to work independently

6. Ability to be critical and self-critical

9. Ability to plan and allocate your time

11. Ability to focus on results

12. Ability to search for, process and analyze

information from different sources

13. Ability to analytical (system) thinking, analysis and

synthesis

The component "Communicative Skills" includes the

following competences:

1. Teamwork and cooperation

7. Interpersonal and interactional skills

14. Understanding and respect for the diversity and

multiculturalism of society

15. Client orientation

The main results of the study are as follows.

leadership"

' Due to the simultaneous high correlation with both components,

competences were not involved in the construction: 4. Creativity, 8. Ability to
resolve conflicts and negotiate, 10. Ability to focus on quality.
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In general, for all universities, the first-year students'
communication skills of the 2015 set are more developed than
in the first year of the 2016 recruitment.

For comparison, in general, NovSU students of the
2016 recruitment have the same set of competencies
associated with independent work and leadership and with
communication skills. Against the background of the other
universities in the sample of competence, NovSU students are
at the level of the average for the sample.

When comparing the freshmen of NovSU of the 2015
and 2016 recruitment, the set revealed differences in
communicative skills and in the skills of independent work.
The first year students of NovSU in 2016 have a less
developed set of communicative skills in comparison with the
first year of the recruitment in 2015 and have more developed
skills of independent work and leadership.

When analyzing the dynamics of development of
competences, the students of NovSU from the 3rd to the 4th
year showed an improvement in communication skills and
improved skills of independent work and leadership. Third-
year students have self-study and leadership skills are
relatively more developed than communication skills. By the
4th year, the level of competence development of both
components is equalized.

In general, in the universities under study, the first-year
students recruited in 2016 have a relatively more developed
"Understanding and respect for the diversity and
multiculturalism of society," and "Ability to focus on quality".
The competences "Ability to work independently”, and also
"Ability to analytical (system) thinking, analysis and
synthesis" are comparatively less developed (based on data of
2016 in 26 universities).

Freshmen of 2016 are on average "weaker" in terms of
general cultural competencies than the first-year students of
2015. In particular, in terms of the competencies "Teamwork
and cooperation", "Leadership", "Ability to develop projects
and manage them", "Ability to plan and allocate their time",
"Ability to focus on quality ", "Understanding and respect for
the diversity and multicultural society”, "Client Orientation
"(based on 2015 and 2016 data for 18 universities).

The fourth-year students have comparatively more
developed competences "Understanding and respect for
diversity and multicultural society", as well as "Ability to
focus on results". The competence "The ability to search for,
process and analyze information from different sources" is
comparatively less developed, as well as the "Ability to work
independently" (based on data of 2016 in 9 universities).

In the first year there are significant differences in the
level of development of certain competences among boys and
girls. The boys have relatively better developed competences
"Ability to be critical and self-critical", "Ability to resolve
conflicts and negotiate”, "Ability to analytical (system)
thinking, analysis, synthesis". The girls have comparatively
better developed competences "Teamwork and cooperation",
"Aiming to focus on quality", "Understanding and respect for
diversity and multiculturalism of society”, "Client
orientation".
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By the fourth year, the differences in the level of
development of general cultural competencies among boys
and girls are equalized. However, girls still have better
competencies "Aiming to focus on quality", "Understanding
and respect for diversity and multiculturalism of society",
"Client orientation".

The results of the research carried out by the Institute
of National Projects jointly with other participants have found
the development of universal competencies (UC) of federal
educational standards in all areas and specialties of training.
At the moment, eight universal competencies presented in
educational standards are grouped into seven categories
(groups):

1) systemic critical thinking. This group corresponds to
the universal competence UC-1 — to be able to search,
critically analyze and synthesize information, apply a
systematic approach to solve assigned problems;

2) development and implementation of projects. This
group corresponds to the universal competence UC-2 — to be
able to determine the range of tasks within the stated goal, to
implement and choose the best ways to solve them, based on
existing legal norms, available resources and restrictions;

3) teamwork and leadership. It uses the competence
UC-3 —to be able to carry out social interaction and realize the
work in a team,;

4) communication. For this group, the competence UC-
4 has been developed — to be able to carry out business
communication in oral and written forms in the state language
of the Russian Federation and in foreign language(s);

5) intercultural interaction. This group corresponds to
the universal competence UK-5 — to be able to perceive the
intercultural diversity of society in the socio-historical, ethical
and philosophical contexts;

6) self-organization and self-development (including
health preservation). For this group, two universal
competencies have been developed: UC-6 — to be able to
manage the time, build and implement a self-development
path based on the principles of lifelong education; UC-7 — to
be able to maintain a proper level of physical fitness to ensure
full-fledged social and professional activity);

7) life safety. This group corresponds to the universal
competence UC-8 — to be able to create and maintain safe
living conditions, including the event of emergencies.

As can be seen from the presented characteristics of
universal competencies, the process of implementing the
competence approach in education is complex and far from
complete.

Defining general professional competencies is also not
an easy task, but the main difficulty lies in the formulation of
professional competencies, because they must rely on
professional standards, which also undergo the process of
development and approval. Unfortunately, at the moment,
professional standards are far from being developed for all
types of activities. It "slows down" the development of
educational standards, professional competencies and,
consequently, the very implementation of the competence
approach. There is a gap between educational and professional
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standards and the real state and development trends of the
economy. This asymmetry, due, inter alia, to the digital
transformation of the economy, requires the introduction of
exclusively innovative approaches to the educational process.

The changes occurring in the world and in Russia in the
field of education goals, correlated with the global task of
entering the new digital world and its productive adaptation in
this world, make it necessary to raise the issue of providing
education with a more fully personal and socially integrated
result, since the required competencies often do not have time
for the dynamics of the technological environment.

Digital economy is a term used to describe the
development prospects of any modern state. This is a
completely new business model that unites the physical and
digital worlds. The adoption of state programs, the transfer of
various economic, political, educational and other social
processes to the virtual environment should bring the country
closer to a complete transformation of habitual economic ties
and business models that existed earlier, and change the
attitude of ordinary citizens to the use of digital technologies
in everyday life. The decisive influence of information
technology today is conditioned by:

— appearance of broadband Internet access;

— availability of computers, tablets and smartphones;

— increased penetration of social networks;

— spread of digital marketing and e-technologies;

— appearance of functional platforms for distance
learning;

— development of online learning technologies and
opportunities for webinars;

The change in the consciousness of a large part of the
population should be the basis for the digital transformation,
so necessary for the development and implementation of
breakthrough technologies, increasing labor productivity and
competitiveness of firms and regions, reducing consumption
of resources, raising the level and quality of life. Modern man
is an active Internet user. And this happens not only due to
subjective reasons, such as meeting the needs for
communication and self-realization (for example, through
communication in social networks), but also objective ones as
far as most of the processes have already been transferred to
the virtual environment (e-commerce, e-government,
management water, energy, fuel resources, distance learning,
etc.). In connection with these circumstances, new business
opportunities, creation of innovative products, and,
consequently, the need for a high rate of creation and
mastering of new knowledge is growing [23]. First and
foremost, it is required to provide future specialists with the
necessary competences and skills in the digital environment.
The list of categories of specialists is quite extensive, starting
with IT professionals, business executives and entrepreneurs,
and ending with ordinary professions of doctors, teachers,
social workers. A separate position in this list is occupied by
employees of the state apparatus — officials of various levels,
different specializations, different spheres of activity and
institutions.

Advances in Social Science, Education and Humanities Research, volume 198

In Russia, this task should be solved by the potential of
higher education system, which will respond to external
challenges and will be reconstructed itself in form and content.
The possibilities of higher education, as a form of
reproduction of human capital for the digital economy, largely
depend on innovative approaches to learning. The new
economy is based on the recognition of the primary
importance of the intellect, ideas, and knowledge that are
formed in the system of higher education, and the level of
training and quality of the workforce directly depends on how
flexibly and accurately this system responds to new challenges
and needs of the digital society forming the necessary
competences of the employee. "Creative human capital"
potential, success achievement in any sphere implies spatial
imagination, non-standard thinking, initiative, leadership, a
broad horizon of vision problems [24].

Digital technologies and the rhythm of business
activity continue to accelerate, which means that no
knowledge and skills acquired once in an educational
institution can guarantee a permanently stable "life cycle" and
decent earnings. The set of competencies acquired in the
university begins to burn out for several years, and one must
always be ready to radically change the profession or the
terms of reference, if circumstances require that.

Russia can not lag behind in mastering new
technologies and allow the proliferation of a mass of low-
skilled workers who have not found a use for post-industrial
information platforms. In this regard, it is extremely important
to take care of changing approaches to education. The changes
that are taking place raise the issue of digital transformation of
the Russian higher education system.

The innovative strategy of higher education
predetermines the paradigmatic approach to vocational
competence education, the movement from subject-content
learning to synergetic pedagogy, to the formation of a world-
viewable type of general methodological cognition [25], the
personality model of learners and the assimilation of new
knowledge. Innovative changes in higher education should
ensure the implementation of functional approaches to the
quality of training of modern professionals:

— accelerator approach related to providing such a level
of knowledge of people, which corresponds to the necessary
production and social competence;

— adaptive-amortization approach, leveling gap of
generations on the educational level, awareness and value
orientations in the face of changing requirements of the digital
socio-economic environment;

— compensatory and corrective approach, ensuring the
overall cultural development of the individual, its creative
potential, satisfaction of the intellectual needs of the
information society.

The innovative potential of the digital transformation
of the Russian higher education system has a vector of focus
on the formation of an adaptable competent and developed
personality, a rationally thinking business person, ready to live
in a post-industrial era of market relations. The integration
model of an adapted competent-developed personality in the
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system of professional-educational relations is
presented in Figure 1.

Thus, for the purpose of practical implementation of
the presented model, it is necessary to form a new
propaedeutic system of integrated education, which includes
additional didactic principles and pedagogical means that
ensure intelligibility, understandability, and accessibility of
socio-economic and information-technological knowledge
[26]. Propaedeutics implies further convergence of didactic
elements of business education and IT-technologies as
conditions for developing approaches to a deeper
understanding of modern socio-economic practices.

Orientation to new needs of society leads to a different
level of training future specialists, to development of their
knowledge and competencies that meet the requirements of
the digital economy. However, this restructuring is extremely
slow: the academic disciplines that form specified
competences of the new economy are not yet introduced in all
Russian universities. At the same time, foreign universities are
successfully training in such disciplines as "Digital Business",
"Digital Corporate Management", "Financial Cyber Security",
"Digital and Electronic Universal Banking Technologies",
"Integrated Electronic Banking and Digital Financial
Instruments (crypto-currency, program mining, etc.)". Some
of these courses can also develop into independent areas of
master's or professional training. The authors consider the
potential for the development of the Russian higher education
system, not only as such, but also in the context of effective
training of high-level specialists, a level that meets the
requirements of the future.

At the same time, there are successful domestic
developments provided with the accumulated intellectual
capital of domestic specialists in this direction. This is, for
example, Coursera, the platform "Open Education", Skolkovo
Institute of Science and Technology (SkTech), University of
the National Technology Initiative (NTI) "20.35". The latter is
a university that provides professional development of a
person in the digital economy. It is focused on training leaders
of companies, participants of the National Technological
Initiative (NTI) and specialists working in new global
markets. Within the framework of training, the university
offers to "acquire" the following competencies, conventionally
divided into three categories:

1) key competencies: communication, cooperation,
decision-making, problem solving, etc.;

2) personal qualities: personal and social responsibility,
awareness, leadership, productivity, ability to learn, self-
regulation, etc.;

3) elements of new literacy:
entrepreneurial,  scientific, economic
intercultural and other kinds of literacy.

public

technical,
financial,

legal,
and
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Fig.1. Integration model of an adaptable competent and developed

personality

Personal educational trajectories for each participant
allow to build training according to individual needs and to
receive a specialist-leader in business, technological
innovations or capable of effectively managing changes. The
educational process consists of several tracks: a track of
project training, a track of forming technological
competences, an individual track of basic disciplines, a track
of interdisciplinary basic courses of the university. This
approach is fundamentally different from the framework
conditions set by the state educational standards, however, in
order to obtain the desired result, a permanent adjustment of
the personal educational trajectory is necessary in accordance
with the emerging needs and the level of mastering the
competences which allows us to do the program of this
university.

IV. CONCLUSION

Thus, the seemingly independent trends in the
transformation of education and the economy, which began
more than ten years ago, are now increasingly interdependent,
forming a synthesis of innovative changes in education and
the economy in the digital transformation of the world. And
this not only does not contradict the concept of lifelong
learning (Life Long Learning), but, on the contrary,
supplements and concretizes it, making the process of
continuous personality formation interlinked with the main
trends in the development of the economy and society, i.e.
willingness to live in a dynamic and uncertain future.

The coherence of educational technologies and the
demands of the modern labor market will fully reveal the
potential of human capital in the transition to a qualitatively
new stage in the development of society, in which Digital
Skills and Soft Skills are added to the professional
competencies of the employee, the so-called 21st century
skills and a new type of thinking.

Adopting the fact that education has ceased to be
unchanged, once established and not requiring a
reorganization of the institution of society, provides
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opportunities for approbation and development of innovative
solutions, including the integrated model of the adaptable
competent and developed personality presented in the work.
This personality is the immediate productive force and the
fundamental basis of the new digital economy.

[10]

(11]

[12]
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