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ABSTRACT

The article analyzes the educational ecosystem in the context of the strategic development of education. The
purpose of the article is to study the experience of implementing the ecosystem approach while organizing the
educational process in accordance with the challenges of the emerging information society. The article presents
the basic features of the educational ecosystem and briefly describes the major changes in educational activities:
the integrative nature of the content of teaching methods and tools; adaptability, co-evolution of the environment
and its subjects; the theory of connectivism dwelling upon learning in the digital age. Referring to the research
by V.L. Kvint and O.E. Permyakov, the authors conclude that the ecosystem approach is an essential factor for
the strategic development of education. In their research, N.V. Dyorina, L.l. Savva, N.I. Rabina identified the
peculiarities of forming the university innovative ecosystems. Particular attention is paid to the ideas of S. Panda
on methods for studying the digital footprint of students and the use of cluster analysis of the obtained data for
taking the managerial decisions. A paradigm approach, the theory of strategizing and learning models in the
context of digital transformation were used during the analysis of the ecosystem approach to the educational
system. The analysis of various research positions led to the conclusion that the transformation of the educational
environment of a university into an eco-educational one is a comprehensive problem; its solution is in the
development of an appropriate theory of education and of a corresponding eco-educational model. The article
has considerable practical value because it contains recommendations and suggests approaches that can be taken
into account when modernizing educational activities in higher education institutions: a step-by-step transition to
the implementation of changes is necessary through the strategic planning of the development of structures and
processes in the educational ecosystem of the university with the help of digital innovative technologies used for
education and educational management.
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1. INTRODUCTION of the “information society” concept according to
) ) ) ) the “Strategy for the development of the information
The emergence of an information society in society in the Russian Federation for 2017-2030”,

Russia is a complex, contradictory and uncertain
process.

where “information society” is defined as a post-
industrial society, a new historical phase in the
The given research is based on the interpretation development of civilization, in which the main
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products are information and knowledge as its acme
[1].

The research problem is in the need to resolve
the contradiction between the educational system
generated by the industrial revolution and
successfully coping with its tasks for several past
decades, and fundamentally new challenges that this
system is unable to respond to. These challenges are
driven by the need to:

e ensure the availability of any form of
education, mitigating the manifestations of
educational inequality;

e guarantee the possibility of lifelong learning;

e provide an individual approach at each stage
of the educational process, bringing it as
close as possible to the needs and abilities of
the student;

e respond to the demands of the rapidly
changing labor market flexibly, quickly and

properly.

One of these responses to the challenges of the
emerging information society was the idea, and then
the theory of the educational ecosystem. The present
research consider educational ecosystem as an
integrative environment of interaction based on the
exchange of data among all educational relations
participants; this environment has variable adaptive
educational content, innovative products,
technologies and other elements; it ensures personal
safety, the implementation of the required standards,
the development of the 21st century skills, the values
of civil society, personal, social and professional
self-realization in a network society and a
multinational state [2]. There are studies that
determine the basic features of the educational
ecosystem. These include:

o versatility, implying an integrative nature of

content, methods, teaching aids and
alternative sources of knowledge, united by
various ties;

e independent actors of the educational
ecosystem  (students, parents, teachers,
community members, professionals,
scientists, researchers, librarians,

administrators, tutors, consultants, etc.) who
are constantly adapting self-organizing parts
of a single whole;

o there is a shift from a single platform (both
physical and virtual) to the network (both
physical and virtual);
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e ecosystems provide all the opportunities for
the development of each person and at the
same time for the development of the
collective mind or, according to the theory of
connectivism, the mind of the crowd;

e co-evolution of the environment and its
subjects, i.e. mutual enrichment and mutual
development;

o the core, the center of the educational
ecosystem is a student with its
psychophysical individual characteristics, life
and educational needs; the subjects of
education are individuals of different ages,
representatives  of  different  countries,
religions, worldviews and cultures;

e adaptability to the needs of each subject and
self-organization, self-regulation of energy
and information exchange processes [3].

The fundamental works that generalize the
practice of the educational ecosystem emergence
and development are those by O.E. Permyakov and
E.A. Kitin. Using the example of the educational
ecosystem of the North-West Institute of
Management, The Russian Presidential Academy of
National Economy and Public Administration,
RANEPA (Saint Petersburg, Russia), they show that
the methodology of strategic planning for the
development of educational ecosystems allows
creating better development models than the
generally accepted models of educational process
management; working out an “ecosystem” strategy
for the development of an educational organization;
avoiding costs and misappropriation of resources in
the context of digital transformation and dynamic
changes in social relations [4].

There is the research on the problem of
multifactorial management of the development of
innovative educational ecosystems of universities as
a complex, multi-level educational community of
participants acting within the framework of existing
institutional norms and, at the same time,
implementing development projects aimed at
creating new social institutions [5].

N.V. Dyorina, L.l. Savva, and E.I. Rabina dwell
upon the formation of university ecosystems. The
researchers argue that transformational processes in
an  eco-educational  university  environment
inevitably lead to the creation of innovative
ecosystems.

University innovative ecosystems make it
possible to unite the university research activities
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and design, educational and entrepreneurial
activities into a joint network of cooperation [6].

The topic of the educational ecosystem is a new
development; the recent publication of the report
“Educational Ecosystems: Emerging Practices for
Future Education” can be considered its starting
point. Educational ecosystems are defined as
networks of interconnected and diverse subjects
participating in the process of learning, upbringing,
and development throughout life [7].

The COVID-19 pandemic has affected the
format of university education; the digital learning
environment is developing at an accelerated pace.
The willingness of teachers to use information
technology, create electronic educational resources,
use massive open online courses, work on Learning
Management System (LMS) platforms determines
the quality of the educational process. Soft skills
have become significant for both students and
teachers. The development of cooperation skills [8]
is a prerequisite for joint learning activities. The
teacher acts as a facilitator, which has a positive
impact and stimulates online student group work.

Models of learning in the context of digital
transformation determine the methods for studying
the student’s digital footprint [9]. The comprehensive
analysis of problems associated with digital
transformation in education was given by Prof.
S. Panda [10]. The topic of the digital footprint has
been actively discussed for more than two years, an
attempt has been made to develop a single standard,
but there is still no consensus on this issue [11].

One of the possible algorithms for analyzing
digital footprint is the use of cluster data analysis.
During the research, one should form systems of
signs [12], for example, time spent in the training
system, opening  (downloading)  documents,
frequency of visits, average time and variance of
visits, reading various content, completing
assignments, tests, timing. Formation of metrics on
these grounds is an intermediate task. The
subsequent task is a stable (in regards to various
metrics) division into clusters. Correlation of
dynamics during the cluster analysis will help better
understand the process of making managerial
decisions in the educational process.

The 21st century university faces the challenge
of changing its focus from transmitting to shaping
learning and teaching contexts. In regards to
university institutions, it is crucial to choose those
new forms of learning, teaching, content selection,
implementation, usage and organization that
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generate important knowledge for the planet, for the
professional and living environment, and for
individuals [13].

2. MATERIALS AND METHODS

The research methodology is two-pronged.

First of all, there is an ecosystem approach to the
educational system; it emerged as a response to the
challenges of the new information society and led to
a change in methodological approaches (paradigms)
in pedagogy.

For a long time, the “knowledge” paradigm was
dominating the science. It has not disappeared yet.
In his theory of paradigms, T. Kuhn described a
significant time period when a new emerging
paradigm peacefully coexists with the previous one,
which is being replaced; it happens despite the
presence of facts that cannot be explained within the
framework of the previous paradigm still existing
“by inertia”.

The application of the paradigm approach to the
analysis of the educational system allows one to
conclude that there is a transition from a
“knowledge” paradigm to a new one, which a
number of works refer to as “humanistic”. In
pedagogy, network-centric  and  ecosystem
methodological approaches emerged.
N.Yu. Fominykh, E.I. Koikova, A.V. Bubenchikova
reveals in detail the essence of these methodological
approaches in [3].

The second, no less important, methodological
foundation of the given research is the theory of
strategizing. In recent years, a significant breakthrough
has occurred in the development of this theory due to
the efforts of V.L. Kvint who established the scientific
school of strategizing [14, 15].

It should be noted that the research carried out
within the framework of this school has become a
relevant response to the demands of management
practice and the challenges of innovative
development [16].

Our research strongly relies on an interview
given by V.L. Kvint on the problem of choosing
priorities. In this interview, the scientist emphasizes
a seemingly obvious idea: with a shortage of
resources, it is necessary to select priorities
carefully. Moreover, these priorities should
guarantee a breakthrough: you need to choose only
those of them that contain competitive advantages,
those that Russia can achieve more efficiently and
faster than competitors [17].
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There is a noteworthy experience of American
colleagues in building an educational ecosystem
[18]. The researchers interviewed thirty ecosystem
participants from US universities, the transcripts of
those interviews were encoded using a three-step
process, including open, axial, selective coding, and
later they were analyzed using the justified theory. It
was found out that (i) the key elements of the
university entrepreneurship education ecosystem
consist of six units (colleges and universities,
students, teachers, government, industry and
community) acting as initiators and seven factors
(entrepreneurship  curriculum,  entrepreneurial
activity and internships, organizational structure,
resources, leadership vision, faculty members and
working mechanism) acting as facilitators; (ii) these
key elements constitute three independent functional
subsystems, namely education and innovation,
support and management, which are linked by
universities; (iii) the process of developing a

university-based entrepreneurship education
ecosystem has seven stages:  preparation,
germination, growth, equilibrium, stagnation,

recession and collapse.

Noteworthy is the ecosystem built on the basis of
Internet of Things (1oT) devices [19]; such structure
is generic and scalable, encompassing multi-
stakeholder  partnerships, learning  outcomes,
curriculum design and technical architecture. The
authors emphasize the importance of incorporating
data-driven thinking into the core of the learning
environment as it leads to collaborative learning and
the development of specific skills such as problem
finding and solving, cognitive, analytical thinking,
spatial skills, mental manipulation of objects,
organization, leadership, management, etc.

One of the main advantages of digital learning is
the ability to build an individual learning path; there
is a research on this topic [20], its purpose was to
study the attitude of teachers and the problems they
face in connection with the individual educational
program (IEP).

Organization of educational space within the
framework of the ecosystem approach requires
digital transformation of institutions [21]. From a
managerial point of view, the success of digital
transformation is determined by the effective
business models. To ensure sustainability, university
leaders and policymakers are provided with
proposals for a solid foundation, ongoing investment
and ongoing monitoring to enhance the contribution
of higher education to social and economic
development [13].
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This methodological foundation allows defining
the forming of an “educational ecosystem” as one of
the key priorities of the Strategy for the
Development of Russian Education.

3. RESULTS

The analysis of various research standpoints led
to the conclusion that the content of the key concept
“educational ecosystem” has undergone a certain
evolution. At the beginning of the century, the
educational ecosystem was considered mainly as a
system of support for education, as a set of
technologies (social networks and digital platforms);
later, there was a transition from the concept of
“educational environment” understood as the space
where knowledge was acquired, skills and abilities
were formed to the concept of “educational
ecosystem”.

We agree with E.A. Shmeleva, who believes that
the transformation of the educational environment of
a university into an eco-educational one is a
comprehensive problem, the solution of which
requires, first of all, scientific support [22].

The educational ecosystem is a tool aimed at
ensuring the competitiveness of both single
educational organizations and certain territories.
This fact further increases the importance of forming
the educational ecosystem.

Defining the process of “educational ecosystem”
formation as a key priority of the Strategy for the
Development of Russian Education and the
concentration of resources in this area will allow
using the competitive advantages of the national
education system.

Digital educational systems are becoming
environments for a digital learning, sharing
experience, shaping the value attitudes of students
and teachers. There is not only a replacement of
tools and methods of teaching, but also the
introduction of digital analytical systems that make
it possible to quickly assess and ensure the quality of
education.

To improve the quality of education through the
use of digital innovative technologies of teaching
and educational management, to ensure the
development of the educational ecosystem, it is
necessary to integrate new and existing digital
educational resources, to introduce intelligent
solutions for the unified digital administration of
information flows at all levels and for all types of
education (training) based on data from automated
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monitoring of educational achievements, the
formation of competencies, assessment of the quality
of education and the effectiveness of educational
management.

A new ecosystem approach means the
organization of the activities of numerous partners,
structures and processes in the educational
ecosystem of the university as a single organism — a
community of various participants of educational
and related processes.

The digital transformation of the educational
ecosystem of the university involves the creation of
development institutions in the following areas:

o digital management of the education quality

and of the educational ecosystem
development;
e competence management, educational

support and support for career growth;

e digital monitoring of educational statistics
and the effectiveness of educational
management;

e scientific, informational and methodological
support for the creation and implementation
of innovative educational programs, courses;

e scientific and methodological, regulatory,
organizational and technological support of
digital transformation and development of the
educational ecosystem;

o the anticipatory training of professionals to
solve the problems of digital transformation
of the university educational ecosystem.

4. DISCUSSION

At the beginning of the 21st century, the concept
of “educational ecosystem” acquired a new meaning.
Now it means an educational ecosystem that
corresponds to the goals and objectives of modern
education and takes into account the peculiarities of
the information society.

The transformation of the university educational
environment into an eco-educational one is a
comprehensive problem, the solution of which
requires, first of all, scientific support, i.e., the
development of an appropriate theory of education
and an eco-educational model in accordance with it.

By the eco-educational model, we mean a set of
principles and approaches that reflect the main
patterns of development of the systems comprising
the educational process and determining its
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direction, content, forms and methods, as well as the
peculiarities of its management. The educational
ecosystem should be built on the principles laid
down in the concept of sustainable development of
Russian education.

5. CONCLUSION

The conducted research proves the validity of the
thesis that the formation of the educational
ecosystem should become one of the important
priorities of the Strategy for the development of
national education. This priority will allow
implementing the competitive advantages of the
Russian traditional and modern education system,
ensuring its success in the educational sphere
competition.

The research is practice-oriented and has
significant research prospects of revealing the
essence and content of the competitive advantages of
the national educational ecosystem; determining the
main  directions and prospects for their
implementation.
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