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Abstract

Relevance. Modern society has global transformations; as a result, the level characteristics of its system development are changing, new
opportunities and new situations to implement a self-organizing system to solve problems of self-government appear. Thus, there is the
need to organize the multiplicity of interactions in the new environment, including education. The success of the development mechanisms,
organizing innovative activities in the educational systems of different levels is largely determined by the active development of interaction
network forms and interaction effective management. The article is devoted to development of theoretical ideas about the processes of
network interaction in education to justify and describe the principles of modern scientific-educational network on the basis of system-
synergetic approach. A leading approach to study this problem can be considered as system-synergetic which allows studying network
interaction within the scientific and educational network as a holistic entity consisting of interrelated elements, structured and complex.
The results of the study showed that described principles of effective networking and the conditions of scientific and educational networks
development allow you to combine and re-combine the accumulated actors of this knowledge and practical experience interaction, turning
them into the means of its innovative activities. The article can be useful to heads of educational institutions of different levels, as well as
researchers of innovative processes development problems in education.
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1. Introduction

Innovative society. At the turn of the millennia we have become
participants in the fourth global scientific revolution, which gave
birth, as B. C. Stepina told, post-neoclassical science [1]. This stage
of scientific research development is characterized by the intensive
application of scientific knowledge in all spheres of social life. The
research activities nature is changing, which is determined by the
revolution in the means of storing and retrieving knowledge. Along
with disciplinary-governmental research interdisciplinary and prob-
lem-oriented forms of research activity increasingly put forward to
the fore. It should be noted that post-neoclassical science is well
correlated with the culture of postmodernism, which is known, is
the ideology of constant renewal. The postmodernism paradigm is
the dynamic stability, stability through movement and the develop-
ment, climbing to new levels of organization. In this regard, the
trend of rethinking sources of national well-being is brightly start-
ing to appear: from natural resources, physical labor and financial
capital to maximum inclusion of high technologies and intellectual
potential. The consequence of these processes is the need for im-
provement, reformation and/or modernization of national education
systems.

In the new economic structure and social modernization there is a
need in man, capable to self-actualizing, creative work, self-educa-
tion, self-development, self-government, continuing education in
the workplace, searching, processing, accumulating, and implicat-
ing new professional knowledge, conducting team and personal ac-
tivity, able to combine personal motivation and public. To achieve

this goal, we need systemic change, associated with the formation
in the educational systems different levels of readiness for innova-
tive activity that is impossible without changing the fundamentals
of its development management.

2. Review

Today, research, different in their philosophical bases, increasingly
heard the argument that "it is impossible to consider education as
an appendage of the functions to produce skilled work force or to
judge someone's success by the number of children and adults, re-
ceived knowledge... If education is considered a human right, be-
cause it leads to the development of creative abilities, enhance par-
ticipation in economic, social and cultural relations in society and,
consequently, to more effective contribution to the development of
mankind" [2].In this regard, an important feature of education is to
transit from receptive-reflective approach to constructive activity in
the educational process in particular and educational science in gen-
eral [3].With regard to education, the analysis of the factors, con-
tributing to the approaches, characteristics and methods change,
producing scientific knowledge in this area leads to the conclusion
that they are not so much changes in the educational activities, as a
general direction learning ideal in this sphere.

Nowadays some authors consider a new type of scientific education
scientific project and program type. Its core activities are design and
programming, the main characteristic of which is that they develop,
shape and create a new, not yet existing educational practices based
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on constructing projects and programs, organizing action for build-
ing missing elements to this educational practice [4], [5], [6]. This
includes complex self-organizing design, which cannot be reduced
simply to knowledge synthesis. The source of such knowledge is
not in classical studies that are mainly real understanding and which
design is possible and appropriate in a particular socio-cultural sit-
uation. This is a new type of science (and the nature of knowledge,
and by way of receipt); here knowledge is simultaneous and sys-
temically (i.e. multi-subject), technological and subjective [5]. An
important direction to develop activities, designing and construct-
ing new types of educational practice, is the use of network com-
munication principles [6-9].

Describing the term "network interaction", it can be noted that it is
one of the most commonly used in cases when we are talking about
establishing relationships between different social systems or their
individual components. The main features of networking are to co-
ordinate, the lack of a single center, rigidly centralized management
structure, the predominance of self-organizing structures. You
should also consider that the boundaries of the network in this case
is not specified, the rules of conduct elements are largely informal,
and the network often created for the development and effort unity,
performing large tasks. Moreover, the practice checked that the net-
work exists only as long as it gives each participant more than he
gives her

Therefore, in the most general form, network interaction can be de-
fined as a collective distributed activity that involves a set of rela-
tions between all subjects of innovation development. In the com-
munity network structures the main resource of production become
knowledge and information, and the dominant social group — those,
who have knowledge [10].

In the framework of networking today is often discussed the prob-
lem field and strategic guidelines for development; fixed responsi-
ble initiatives, built special development modes (efficient use) of
the generated resources.

Researchers believe that in the education system at the present time
there are three main types of networks:

1) Network as a set of educational institutions that perform a
public function, providing unified educational services to the
population on the principles of universality and accessibility
of General education.

2) The network, which caused by the variety of activities of the
educational organizations because there are different educa-
tional programs and schools implement them, and the rela-
tionships between them. These networks like the

Internet, where the about certain content be respect and communi-
cation. Network that gives rise to new human relationships, called
social-functional, or contact. In education

Such networks is represented by the schools, leading innovation de-
velopment.

To develop the theme of this work, we were interested in network
of the third type, when the network is regarded as a specially created
environment of partnership and exchange of educational resources,
where the consolidation of public forces interested in education de-
velopment, creating knowledgeable community, socialization and
disseminating the best examples of teaching practice [11-13].

3. Methodology and research methods

As the educational system is a complex;, hierarchical structure, basic
elements of which are people with different intellectual abilities,
studying these systems it is necessary to apply combined methods.
The synergy of social systems is an important scientific basis for
the integration of systemic and synergetic approach in educational
science and practice. The methodological approach, based on the
ideas synthesis of consistency and synergy, today is defined as syn-
ergetic. Its essence, from the point of view [15] is that the synergis-
tic properties of educational systems primarily due to anthropocen-
trism participants of education.

We agree with several researchers who consider that the phenome-
non of anthropocentrism based on the manifestation of man's own

individuality in any interaction within a relationship, due to the in-
fluence of internal and external participants’ characteristics (moral
qualities, beliefs, tastes and preferences, character, emotional, rela-
tionship, behavioral characteristics, etc.) on the management con-
tents and results [16], [17]. System-synergetic approach has been
widely used to study the process of network interaction as a whole,
consisting of interrelated elements, structured and complicated
[18], [19].

To solve research problems it was used the following set of research
methods: 1) theoretical: the analysis of methodological, psycholog-
ical, educational, economic literature; study legislative, normative
and program-methodical documents in the field of education; sys-
tematic analysis; generalization; modeling; 2) empirical: studying
and generalizing educational experience; a complex of sociological
methods: an empirical data synthesis; observation; products and ac-
tivities analysis; method of expert evaluations; experimental-re-
search work.

4. The results of the study

In the work, we are talking about the new direction network inter-
action development in the form of research and education networks.
The concept of "research and education network” has a special
meaning. On the one hand, the network acts as a set of prevailing
interest creative teams representing various educational organiza-
tions engaged in the new scientific knowledge development (scien-
tific component). It is known that the difference of scientific
knowledge from any other is that scientific knowledge is justified
and reveals a set of stable characteristics of the studying object, pro-
vides a subject definition from the point of belonging to any cate-
gory, highlighting the values and principles, inherited in all phe-
nomena and objects category. Scientific knowledge is systemati-
cally organized and has its own language, which is based on cate-
gorical apparatus of science, in our case its education. Chris Collin-
son and Geoff Parcell think that the knowledge inside the network
distributes evenly, jointly created and used work methods, deter-
mines which methods function better than others, how and when
they should be applied. Such communities "served knowledge and
competence in a particular activity" [20], helping participants to de-
velop their own professionalism to make valuable contributions in
the suitable job.

Thus, scientific study leading to obtain scientific knowledge is a
special process which consists of cognitive people’s activity,
knowledge resources, their objects and awareness. Recall that in
contrast to spontaneously-empirical cognition, where knowledge is
not separated from social and practical people‘s activities, specific
scientific cognition is the cognitive activity in science exercise, not
all, but properly prepared group of people, shape its implementation
and development as a scientific study. Another fundamental differ-
ence between scientific knowledge and the spontaneous-empirical
one is that scientific research is systematic and focused,; it is aimed
at solving problems that are consciously formulated as goals [21].
Therefore, the work course basis for the network cooperation de-
velopment within the framework of scientific-educational network
was founded the movement to learn the sphere of knowledge based
on modeling and experimentation. In this regard, the main purpose
of educational research in the scientific and educational network is
in identifying new knowledge about educational processes and phe-
nomena of learning and education in a specific educational organi-
zations (EO) participating in the interaction, its distinctive charac-
teristics (structure, action, development), objective logical connec-
tions between educational processes and phenomena. Networking
allows you to convert (change, alter) knowledge, for example, com-
bine and recombine knowledge and experience, turning them into
tools of innovation.

At the same time, it is the effort to develop new knowledge about
educational processes and phenomena explains the presence in the
scientific-educational network the educational component aimed at
increasing the methodological cultural level of the participants in
network interaction. The educational component is the theoretical
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basis of the design and construction of the educational process,
awareness, formulation and creative solution of educational tasks
and methodological reflection that is implemented by full-time and
distant learning participants, interacted theoretical-methodological
bases of innovative activity in conditions of developing cooperation
and actors’ integration network on the principles of self-develop-
ment and self-study.

The necessity to form methodological culture of working in a net-
work collaboration teaching staff is defined by contemporary socio-
cultural situation, when the fast and rapidly changing modern infor-
mation society requires a rapid correction of existing and develop-
ing innovative educational programs. The mastery of methodologi-
cal culture allows the participants to carry out effective exploration
of new areas in theory and practice education, to develop independ-
ence in learning through the formulation and solution of scientific-
methodical and creative tasks in this field.

In consideration of the foregoing, it is quite appropriate, in our opin-
ion, to include the term of "scientific-educational network" as
meaningful from a methodological point of view, and consider it a
key theory in developing educational network interaction. We sug-
gest the following meaning of the term "scientific and educational
network™: this is a dynamic set of interconnected agents, represent-
ing scientific, educational, social, cultural institutions (their units,
creative teams), as well as elements of innovation infrastructure and
stakeholders, developing the educational system of an industrial en-
terprise, which operate on the type of virtual organization and carry
out innovative projects in the field of education at a high level of
goals coordination and all types integration of resources, achieved
by internally generating the information space of the network and
leading to the creation of the collective intellectual property in ed-
ucation and increase external (external) effect [22]. Perhaps the
most important effect, developing scientific-educational network is
the emergence of a community network in which the network inter-
action, ensuring the achievement of training objectives and require-
ments of the individual and society, increasing the efficiency and
educational quality

Based on the foregoing, the main directions to cooperate within ed-
ucational research networks developing are highlighted:
Educational direction as a combination of interacting entities to en-
hance competency of participants relevant to their own interaction
issues, promoting the work of the resource centers, benchmarking
associations for experience exchange and best practices replication.
The research direction as the organization of temporary creative
collectives, consortia of educational institutions and industrial en-
terprises for the implementation of specific educational projects.
Infrastructure in the use of centers for collective use of industrial
enterprises equipment for needs of constituent entities of the net-
work interaction.

Information direction, dealing with the creation and sustainable de-
velopment information portal of scientific-educational network.
Thus, the research and education network can be regarded as a spe-
cially created extension form for participants’ innovative cultural
and educational space of network interaction, which worked out
new types of activities and relationships forms, the exchange of ed-
ucational resources to ensure the integrity, openness and ability of
participants’ self-development in network interaction and to create
new intellectual products. The primary functional purpose of the
scientific-educational network is to create a set of conditions and
mechanisms to enable subjects’ self-organization and self-develop-
ment in innovation activities.

In fact, we are talking about a new approach to managing develop-
ment of the educational, scientific organizations and enterprises, in-
terested in educational developing, getting and promoting specific
innovations [23,24].This paradigm of management is considering a
private educational organization and the local network structure as
open self-organizing system with emergent properties (that is new,
unique properties of the system are not inherent to its elements). To
control such systems there requires knowledge and correct applica-
tion of the principles of synergetics in the interest of the productive
development of the actors’ self-organization potential, allowing

them the ability to continuous self-renewal and self-government for
their own development.
The main conditions to form and develop an effective cooperative
network in the scientific and education network should include:
1) Awareness about each participant networking uniqueness.
2) The presence of his pronounced educational subjectivity.
3) The network interaction participants’ willingness to describe
and present its subjective content.
4)  Willingness to do the work on self-subjectivity presentation.
5) The self-presentation network adequacy of each participant
and the ability to express his or her own unigqueness.
6) The technical connectivity availability, the navigation system
availability.
7) Dialogic design and joint activities construction.
Integrative network-based Association is a scientific and consulting
support for project activities from the scientific organizations in-
cluded in the communication network. This support relates to the
formation, content and organization of education in the universe of
innovative culture and manifests itself in the form of participation
in the developing educational programs and development programs
EO or innovative research and management projects of industrial
enterprises etc. This activity was implemented through training ses-
sions organized at the request of network members, the scientific-
practical conferences of different levels, educational workshops
and master classes held in off-line events, and online events,etc.
We know that sustainable online learning community should pos-
sess a number of properties that form the basis for the long-term
network communication development:
e wide recognition and positive reputation of particular educa-
tional institutions among potential network members;
e the position stability of the network members in the educa-
tional space;
e constant information exchange between the innovation pro-
ject partners;
e unique technology or intellectual product of a specific net-
work entities;
e  Personal ties between educational organizations [25].
We consider the network as a kind of joint organizational capital ,
which is the basis of all other EO assets. The capital formation pro-
cess is the transfer from individual knowledge to national
knowledge and locks them in a corporate database in order to use
widely by all members of the network. The feature of corporate
knowledge is the possibility to its development in the "open cod-
ing", where knowledge from the network can be taken, improved
and returned onto the network. This provides not only knowledge
storage in the network, but their self-development [26], [27].
Highlighted specific features of the research and education net-
works allow formulating a number of Principles of its organization:
The principle of conceptual unity involves the selection and ap-
proval of conceptual approaches, strategies and purposes in the con-
verting activity of participants’ network interaction. The imple-
mented result of this principle is the emergence of common scien-
tific terminology, basic concepts and terms as invariant component
of interaction network for all subjects of scientific-educational net-
work The principle of consistency implies this approach to the phe-
nomena analysis when a phenomenon is considered as a system, not
reducible to the sum of its parts, with its own structure and specific
properties of an element, determined by its place in this structure.
Consistency, in our case, is a property of split-level educational or-
ganizations in the structure of scientific-educational network.
The integrity principle characterizes the interaction between the
subsystems in solving common problems by sharing of responsibil-
ities. Integrity requires all parts cooperation into that element,
which in a particular situation performs a vital role. According to
the principle of integrity in the scientific-educational network it is
important to specify the role of each participant in the interaction
process for solving problems common to scientific and educational
network, i.e. to produce a functional "division of labor" between the
Structural elements.
The priority development principle of scientific-educational net-
work aimed at the creation and saturation of a single information
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educational environment in terms of identifying the main trends to
develop educational sphere and possible socio-economic and cul-
tural - educational context.

The openness principle implies increased active partnerships of ed-
ucational institutions and scientific-educational network with the
public, various public institutions, enterprises and organizations,
with different government departments (institutions of culture, sci-
ence, services, employment, social protection, etc.). The principle
requires taking into account and reacting to changes in the econ-
omy, the state and education policy. It facilitates the transition in
the implementation of the educational process from the old para-
digm of education "description - directed - action" to a new "plan —
project - implementation», from the individual positions of the par-
ticipants’ interaction to the team, which is important for the inno-
vation process and organized on the basis of the network interaction
of its subjects to form a collective subject.

The cultivation principle is aimed at implementing the following
strategies: detection in individual and collective experience of pos-
sible future samples in activities and future types of relations be-
tween the interaction terms and their gradual distribution in the
whole network interaction. To implement the principle, you should
have gained the culture of using theoretical knowledge in real situ-
ations with adequate educational self-determination among teach-
ers and students.

The information sufficiency principle involves the creation of a
common information space that provides an opportunity to provide
information about their activities to other network members, infor-
mation about activities of other network members in the global net-
work Internet sites, creating their own channels of information, be-
coming part of other information channels.

The completeness principle of the innovation cycle focused on the
implementation of all stages in the innovation cycle developing and
implementing specific projects in the framework of scientific and
educational networks. In our study, this principle is considered in
developing the graph of the process development and implementa-
tion of innovations in the scientific and educational network (Fig.
1), which describes the Comprehensive nature of the temporary cre-
ative team work within the network on specific projects. We should
note that the actual innovation activity in a self-organizing educa-
tional system (block 9) requires additional investment (unit 10) and
the specific innovation and investment activities (blocks 11 and 12).
An important part of the process to implement innovations and con-
trol self-organized educational systems of educational institutions
in terms of network interactions is to assess socio-economic effi-
ciency (block 13) and forming its own policy in respect of the pro-
posed innovation (subsequent blocks)
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Fig. 1: The Process Graph of Innovations Development and Implementation in Terms of Self-Organizing Educational Organizations Activities of Research

and Education Networks.

Implementing the integration principle of different resources types
in the network interaction, it related to the establishment of relations
based on mutual interests, providing intellectual products to each
other and exchanging resources (information, methodological, hu-
man, etc.) to self-development, the development of general innova-
tion environment, improving the efficiency and quality of educa-
tion. On the one hand, each party has access to all of its combined
resources, strengthening, thus, their own capabilities, and on the
other hand ensures the development of innovative educational en-
vironment of scientific-educational network in general.

The aspect of cooperation is reflected in participation and distrib-
uted responsibility in collectively distributed activities to achieve
the goals of innovative development. Organizing such cooperation,
there is a positive climate; the opinion of each participant is highly
valued. Members share a resource, the significance of which is not
initially given, but is determined in the exchange process; in this
regard, moral support is an important resource in decision making

within the innovation process. The historical experience of cooper-
ation development implementing the principle of resources integra-
tion in various fields of education has showed that it is possible:
[28], [29], [30].

e Networking for professional development of educational
staff;

e Rapid exchange of information, ideas and plans on interest-
ing for participants questions, collaborative projects, broaden
their horizons, raising their cultural level;

e  Building interactive partners of information and communica-
tion skills, communication standards;

o Developing interactive forms of learning, interaction, infor-
mation technology.

The main conditions for the performance of network communica-
tion in the framework of the scientific-educational network, con-
sider the following:
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e integration of education, science and production on the basis
of network interaction, which contributes to the development
of strategies for the development of scientific and educational
networks;

e organizing internal monitoring of the accumulated potential
in the training field of professional staff, designing and im-
plementing innovative projects;

e building politics and culture interaction between the subjects
of scientific and educational networks, supported and ac-
cepted by all participants of the interaction;

e involving everyone, who is interested in the interacting de-
veloping process pure scientific and educational network;

e dissemination of best practices with the aim to develop prac-
tical recommendations, building local network structures and
their effective functioning;

e the creation and development of information and communi-
cation systems to ensure timely information updating, moni-
toring participants’ interaction in order to ensure its effective-
ness;

The main result of the scientific work and educational network will
be to provide subjects’ self-organization and self-development in
networking, creating collective intellectual property products.

The ability to provide certain competitive advantages for the par-
ticipants in networking through knowledge and the possibility of
direct, unlimited, virtual contacts is confirmed by the activities re-
sults of real network in innovation-active educational institutions .
Founded by the Russian Academy of Education "The Ural branch"
growing today, Russian state professional educational University
scientific research and educational network since 2006 and cur-
rently involves institutions in the system of General and profes-
sional education and interested in developing education of an in-
dustrial enterprise. It's kind of a "hollow corporation™ or quasi-or-
ganization that is not cancelling deterministic real connections and
relationships, but offers a new version of the virtual organization,
which contribute to the transition to a state and create prospects,
denying unjustified hierarchy, centralization, etc. It is known that
in such virtual organizations collective intelligent systems are
widely represented, where one of the most important strategic fac-
tors is intellectual, creative work, leading to a radical competitive
advantage. In the case of scientific-educational network they are
achieved by optimizing the organization system of educational ser-
vices on the basis of agreed ideas about the content of the educa-
tional process and come through culture of trust.

5. Discussion

Manuel Castells noted that in the information age the dominant
processes and functions are increasingly organized on the basis of
networks. Networks constitute the new social morphology of our
societies, but spreading the network logic significantly affects the
progress and the results of the processes associated with the pro-
duction, daily life, culture and power [31].One of the conditions for
network interactions can be considered integration processes, in-
creasingly acting as a response to the challenges in modern society
and the educational system in different forms and at different levels.
Thus, A. Giddens considers integration as the exchange, stream-
lined communication, reciprocity of practices between individuals
or team players of innovative development. In his opinion, system
integration is concerned with interaction between individual or col-
lective subjects in the extended space-time intervals [32].

Researchers of social organizations have noted that integration car-
ries with it two major advantages: first, the ability to enhance spe-
cialization and, simultaneously, the integration of the vital functions
of the merging components and thus enhance the viability of the
system as a whole; the second is the possibility of cross — compen-
sation of resource losses or deficits due to the formation of an ef-
fective system of communication and exchange. Interaction, the
pooling of resources are vital not only for development, but in some
cases for mere survival of the individual educational institutions.
These circumstances are set the degree of integration, leading to

different results — formation of common educational space and that
is especially important in the context of the study, the emergence of
the educational complexes, the emergence and development of net-
work interaction.

The creation and development of network interaction in education
is largely due to the desire of educational institutions to self-devel-
opment and self-organization .It is known that the emergence of the
new one is possible where provided great opportunity, where there
is freedom to choose. In particular, in education, the excess diver-
sity creates a spectrum of possible directions to develop particular
educational systems, provides material to select the optimal trends
of this development. For education to be able to social engineering,
cultural education, not just the transmission of knowledge and
norms, the processes of educational systems development should
encourage educational organizations to self-development and self-
organization. We should note, that if the self-development process
characterizes the target object, changing within the time under the
influence of its internal, immanent causes (causa sui), self-organiz-
ing characterizes the structural mechanism, the object internal
structure complexity the due to the interactions between its ele-
ments [33], [34], [35].

The need to develop corporate processes stimulates the transition to
enhanced cooperation open educational systems in terms of net-
working. Speaking about the use of the term "network" in modern
social knowledge, it should be noted that it has many dimensions
and levels of reflection. Discusses network theory, network ap-
proach, network communities, network culture and virtual social
networks, inter-firm and institutional networks of knowledge, etc.
Today the main features of knowledge networks have become the
multi-dimensionality and layering of this region, a variety of meth-
odological principles for their development [36].

At the same time, a growing desire to formalize knowledge about
networks, creating a unified of network theory with all the expected
attributes of strict scientific knowledge [37,38 ,39]. Therefore, the
multidimensionality and diversity of ideas about networks in mod-
ern social knowledge updated questions not only about the term
"network" but also about perspective the development of this re-
search area [40] ,[41], [42],[143], [44]. It should be understood that
the art of creating a network is an art to adhesively bind together
the heterogeneous elements included in its composition.

6. Conclusion

Thus, the basis for the networking subjects’ development within the
scientific and educational network founded the movement to the
knowledge in the selected knowledge-based process modeling and
experimentation. By themselves the organizing principles and con-
ditions for scientific-educational networks development allow to
combine and recombine knowledge and practical experience, trans-
forming them into effective activation means of participants’ inno-
vative activity. In the course of scientific-educational network the
integration of education, science and production on the basis of net-
work interaction is achieved, which contributes to design specific
development strategies of constituent network entities due to the
formation of supported and accepted by all participants of the poli-
tics, cultural interaction and involvement in the network develop-
ment process and best practices dissemination in order to develop
practical recommendations for effective functioning. The main re-
sult of scientific and educational the network will be to provide sub-
jects “self-organizing and self-development in networking, building
collective intellectual property products.
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