
Interdisciplinary Studies of Complex Systems

No. 17 (2020) 83–101

© O. Romanovskyi, Yu. Romanovska

https://doi.org/10.31392/iscs.2020.17.083

Higher education innovatics as the newest
interdisciplinary direction of higher school

and higher education science
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Abstract. For real European integration of Ukraine and increasing the
scientific level of the Ukrainian higher education, the introduction of inno-
vative methods and techniques is necessary. For a correct understanding
of the innovative directions of reforming higher education, it is necessary
to create a scientific apparatus that combines the theory and practice
of innovative development of higher education and the entire system of
higher education. Authors propose to introduce a new scientific direction
in the sphere of higher education with a new scientific term — “Innovatics
of higher education” or “higher education innovatics”.
The theoretical foundations and practical provisions of the new scientific
direction in the sphere of higher education — the innovatics in higher edu-
cation includes a complex of innovative changes in such inherent in higher
education types of activities as: teaching, training, study; scientific and
R & D activities, new technic and technologies development, construction
and design creativity; cultural and moral development, upbringing of hu-
man values; education of honesty and justice, patriotism and peaceful-
ness; instilling love and tolerance for one’s neighbor, mercy and charity,
compassion; engineering, technical, informational activities; financial and
economic support of the educational process and R & D, operating and
business expenses, development and expansion of activities; inventive and
patent-licensing activities, technology transfer; academic or university en-
trepreneurship; sports, recreational, festive and extracurricular activities;
and other types of activities of universities, colleges and other institutions
related / involved / associated with higher education.
Thus, innovatics in higher education (as the complex of innovations in the
whole sphere of higher education) includes innovative changes in almost all
areas of higher education to enhance and/or improve the quality training of
professionally prepared and responsible citizens of the modern community
and for development of university R & D. These can be useful for reforming
the national higher education system of Ukraine and for the development
of a new scientific direction in the field of higher education.
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Actuality of theme. The prospect of building a knowledge society with an
innovation-oriented type of economy in Ukraine requires a profound reform of
the humanitarian sphere of the national economy, innovative development of
the higher education system, science and scientific-technology activity. This
should be done on the basis of a reasonable combination of best foreign expe-
rience with national traditions. Considering the priority of the state policy of
innovative development of the higher education sector, introduction of innova-
tive entrepreneurship of different types and legal forms, the basis for economic
reform and the main lever in the new model of the domestic economy is the
activation of all types of entrepreneurship, including innovative academic (or
university) entrepreneurship, as an integrated socio-economic process. The ac-
celerated development of national higher education, science, innovative tech-
nologies and innovative entrepreneurship is especially relevant in the period of
search for new economic models and strategies that will facilitate the acceler-
ated development of the domestic economic system. It is important to further
improve the institutional environment for innovation in Ukraine, as well as
to unlock and realize the entrepreneurial potential of the nation as a major
institutional resource for developing a market economy, achieving higher com-
petitiveness and raising social standards.

Statement of the problem. In the context of the spread of market mecha-
nisms in all spheres of humanitarian activity of mankind, the emergence of the
phenomenon of academic or university entrepreneurship, commercialization of
knowledge and results of universities and scientific institutions R&D, it is ad-
visable to create and develop an innovative direction of interdisciplinary science
in the field of higher school and the higher education system as a whole — the
“Innovatics in higher education” (or the “Higher education innovatics”).

Innovatics in higher education is called upon to develop and scientifically
substantiate the theory and practice of innovative development in the field of
higher education, to promote the practical implementation of a complex of
innovative changes in the higher education system, to determine the neces-
sary directions and mechanisms for the innovative transformation of both the
higher education industry and its subjects — higher educational institutions,
institutions and bodies related to higher education.

Analysis of recent studies and publications. A significant number of
publications are devoted to the problems of introducing innovations in the
higher education system. For example, the book [1] examines the influences of
governmental regulation on the behavior of higher education institutions in the
Netherlands, West Germany and France with respect to designing and imple-
menting innovations in curricula. It’s describes two basic general governmental
strategies (rational planning and control versus self-regulation) and an inven-
tory of the various instruments a government may use to influence society and
addresses the subject of innovations in higher education through an analysis of
the literature on the subject.

The paper [2] reviews trends in higher education, characterizing both the
current learning environments in pharmacy education as well as a vision for
future learning environments, and outlines a strategy for successful implemen-
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tation of innovations in educational delivery. The following 3 areas of focus
are addressed: a) rejecting the use of the majority of classroom time for the
simple transmission of factual information to students; b) challenging students
to think critically, communicate lucidly, and synthesize broadly in order to
solve problems; and c) adopting a philosophy of “evidence-based education” as
a core construct of instructional innovation and reform.

In the work [3] the authors emphasize that higher education is currently
confronted by global forces that necessitate innovative research, innovative ped-
agogies, and innovative organizational structures. For these reasons, authors
suggest that a theoretical understanding of innovation is imperative for higher
education’s continued development in the twenty-first century. Grounded in
the innovation interdisciplinary literature from a variety of academic disci-
plines, this publication outlines a conceptual framework in five sections. First,
there are delineated four imminent trends in higher education that may com-
pel innovative responses. Afterwards, working definitions of creativity, inno-
vation, and entrepreneurship are generated through the clarification of several
terms that are related to innovation. Next, there are discussed the concepts
of sustainable and disruptive innovation by demonstrating how change and in-
novation has been a consistent fixture of higher education since its inception.
Then, there are considered three dimensions of innovation — diversity, intrinsic
motivation, and autonomy — that positively impact the ability of individuals
working within higher education to be innovative. Finally, there are addressed
three additional concepts — time, efficiency, and trust — that are important for
a thorough consideration of innovation within an institutional setting.

This background report to the second Global Education Industry Summit,
held in Jerusalem on 26–27 September 2016, [4] covers the available evidence
on innovation in education, the impact of digital technologies on teaching and
learning, and the role of digital skills and the education industries in the pro-
cess of innovation, using data from OECD surveys. Innovation will be essential
to bring about qualitative changes in education, as opposed to the quantita-
tive expansion seen so far. These changes are needed to increase efficiency and
improve the quality and equity of learning opportunities. Education can also
foster innovation in society at large by developing the right skills to nurture
it. These skills, including critical thinking, creativity and imagination, can be
fostered through appropriate teaching, and practices such as entrepreneurship
education. Governments should develop smart innovation strategies for edu-
cation with the right policy mix to give meaning and purpose to innovation,
including creating an innovation-friendly culture. Understanding the education
industries better, including their market structures and innovation processes,
would help to create a more mature relationship with the education sector.
Innovation in the industry — which develops the products and services that
could drive innovation in schools — does not happen in isolation from what is
happening in the education sector. Only when there is an innovation-friendly
culture in education systems, supported by an innovation-friendly business en-
vironment and policies, will industries start to engage in risk-intensive research
and development. Governments can support this by fostering a climate of
entrepreneurship and innovation in education.

Also, many publications are devoted to innovative transformations in
higher education institutions under the influence of the spread of market re-
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lations in humanitarian spheres of society, and the emergence in the second
half of the twentieth century a new type of capitalist relations in the scientific,
intellectual, technological and educational spheres — academic capitalism [5].
A real opportunity to commercialize R&D results emerged, leading to rapid
development of university and academic science and technology [6].

Theoretical research and practical recommendations in the field of creating
innovative entrepreneurial universities, pioneer in this field, Burton R. Clark
and the theoretician and practice of innovative development of society according
to the “triple helix model” Henry Etzkowitz [10–15] became the impetus for the
development of innovative university entrepreneurship and a significant increase
in the role of higher educational institutions in the innovative development of
society. In article [16] is shown how HEIs driven to digital transformation
today.

Against the background of the existence of different approaches, methods,
types and types of innovations that exist in the system of higher (university)
education, there is still no unified scientific theoretical base, generalization and
description of the tasks of complex innovative changes in this field, leading
to dramatic improvements and reforms in higher education. Such a lacking
scientific theoretical and practical basis for the systematization, classification,
justification and further development of innovative activities in the field of
higher education can become an applied scientific direction in the science of
higher education — the “innovatics in higher education” or “higher education
innovatics”.

The purpose of article. The main goal of the article is to introduce the
concept of higher education innovatics into scientific circulation, to define its
tasks as an applied scientific direction in the field of higher education of Ukraine,
to identify features and directions of application.

In this study will be used such research methods, as: dialectical ap-
proach for analyzing and comprehending the content and special characteristics
of the innovative development of higher education on the basis of new phenom-
ena of academic capitalism, university (academic) entrepreneurship, as eco-
nomic categories in the system of socio-economic relations and relations of the
holistic economic system of the modern knowledge society; abstraction meth-
ods, system-structural and theoretical-informational approaches will be used to
investigate the conditions of formation of new innovative forms of university
(academic) entrepreneurship, peculiarities and essence of university business
activity and its influence on the financial stability of higher education institu-
tions; the methods of analysis and synthesis will be used to investigate indi-
vidual innovative approaches and technologies in higher education and to form
a holistic picture of the complex innovation activity of the subjects, objects and
system of higher education as a whole. The research methodology included
a critical study and awareness of the concept of innovation in higher education;
analysis of literary sources, including electronic and computer aids; compar-
ing and checking the feasibility or necessity of introducing different types of
innovations, analyzing their effectiveness and the possibility of dissemination
and implementation to objects and subjects of the higher education system;
forecasting ways of formation of new innovative approaches, methods and tech-
nologies; integration of research results and formation of scientific theoretical,
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methodological and practical provisions of the new direction — the higher ed-
ucation innovatics.

Presentation of the main research material. Because of the conducted
research, identification and analysis of economic mechanisms of innovative de-
velopment of higher education, which are the effective factor in improving the
efficiency and management of the national, in our case — Ukrainian economy —
the authors would like to make the following theoretical conclusions.

1. Innovative development of higher education is a state-oriented re-
structuring and implementation of qualitatively new transformational changes
in higher education and science in the humanitarian system of a single na-
tional economic complex — the Joint national economy complexes of Ukraine
(JNECU) based on effective activation and stimulation of innovative activity
in this sphere.

2. The essence of innovative development of higher education is a so-
cial systemic technical and economic process, characterized by the following
features:

• Purpose — innovative reform of higher education;

• Object — educational and scientific branch of the humanitarian sphere
of the national economy, which includes innovative universities, oriented
towards university (academic) entrepreneurship;

• Implementation of:

– establishing innovative business-type universities; enhancing the role
of intellectual entrepreneurship in higher education as a driver of
economic growth on the basis of the spread of academic (university)
entrepreneurship;

– innovative economic mechanisms development;

– the necessary conditions of public support and favorable legislative
framework for innovative academic (university) entrepreneurship;

– availability of scientific and pedagogical, engineering and technical
staff and students ready for business.

At the same time, innovations in higher education are complex and have
the characteristics of product, technologies, market and organization.

3. The theoretical foundations of state-oriented innovation development
of higher education are:

• economic science;

• theory of entrepreneurship and economic development;

• theory of innovative development;

• theory of market economy;

• theory of public administration;

• theory of state management of economy;

• international economics;

• theories of humanitarian development and humanitarian policy of the
state;

• theory and practice of higher education;

• economics of higher education;
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• the theory of “academic capitalism”;

• the theory of “academic (university) entrepreneurship” and theoretical
substantiation of the role of innovative research-oriented entrepreneurial
universities as accelerators of economic growth.

The organizational and methodological foundations of innovative devel-
opment of higher education based on widespread introduction of university
entrepreneurship, as the main moderator of innovative transformations in the
humanitarian policy and non-industrial — nonmaterial sphere are:

• state policy in the field of innovation development of the branches of
the JNECU;

• state, regional and local legislative regulations and rules for higher edu-
cation and entrepreneurship systems (as a component of all four sectors
of the country’s economy);

• development and implementation of innovative models of entrepreneur-
ship, including university (academic) entrepreneurship and granting the
rights of universities and research institutes to commercialize the results
of R & D performed at the expense of budget financing;

• financial and tax incentives for the development of university (academic)
entrepreneurship;

• definition of directions of development of universities and their tasks in
the socio-economic development of countries, regions and local commu-
nities;

• organizational and methodological decisions of university owners and
staff regarding participation in academic business activity;

• social factors influence.

A very important step is uniting activities of universities and research
institutions of the National Academy of Sciences (NAS) of Ukraine, sectoral
research institutes and scientific laboratories on the basis of merging into edu-
cational and scientific-industrial complexes (techno-parks) with the formation
of scientific-industrial techno-polis. The JNECU has a certain structure, which
presupposes the presence of components and connections between them. Its
main components are two spheres: the productive sphere in which material
goods are produced, and the service sector (non-productive sphere), which
mostly provides services to the population.

The conceptual foundations of innovative development of higher education
comprise on:

• H. Etzkowitz’s concept of innovative development of society by the “triple
helix” model [10–13], which is successfully used in many developed coun-
tries (USA, UK, Canada, Australia, Japan, Germany, Sweden and many
other countries of the EU) and in the developing world (China, Russia,
Brazil, some other South American countries, etc.);

• B. Clark’s concept of transformational changes of conventional univer-
sities into innovative universities focused on in-house entrepreneurial
activities (“business universities”) [7–9], which has been validated in
higher education systems in many countries of different continents (North
and South America, the United States of America, Western Europe,
Japan, Africa).
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• practical principles (and necessary conditions) of innovative develop-
ment of higher education, which means effective university entrepreneur-
ship, as the main factor of innovative transformations in educational
and scientific activity of society is connected with public entrepreneurial
mentality and national recognition of the role of universities in economic,
scientific and technological development of countries. A favorable legis-
lation to support academic entrepreneurship and commercialization of
R & D results is also necessary and very important.

• the willingness and readiness of the teams of research and other types of
universities to academic entrepreneurship; the presence of entrepreneur-
ship leaders and employees of the university, the necessary entrepreneurial
traits of character, knowledge and skills in the field of entrepreneurship;

• the existence of supply and demand markets in the field of academic
(educational, scientific and engineering);

• the awareness of the necessary transformational conditions by the uni-
versity communities (according to B. Clark), innovation policy and in-
novation relations, as well as corporate entrepreneurial culture;

• the cooperation of universities with industry and business with the ef-
fective support of governments; economic efficiency of university (aca-
demic) entrepreneurship;

• the availability of diversified sources of financial revenues to the HEI
budget;

• the endowment institute;

• the commercialization of R & D results, transfer of new and introduction
of new technologies, creation of spin-offs and start-ups of companies
(small enterprises) with the direct participation of employees, students
and graduates of universities.

4. The prerequisites for innovative changes in higher education are the
formation and development of university entrepreneurship under the influence
on:

• the globalization processes of society transformation;

• the new societal challenges to raise the level of education of the labor
resources and the quality of their professional qualifications due to the
sharp increase in knowledge and significant complication of production
and technological processes;

• the reforming higher education systems and changing the paradigm of
training specialists in accordance with current socio-economic needs of
society and market requirements;

• the reduction of budget funding for universities, colleges and other types
of universities;

• the need for competitive financial support for highly qualified univer-
sity staff, statutory activities of universities, the implementation of fun-
damental and applied research and development of the material and
technical base and necessary infrastructure of universities;

• the extending the mechanisms and foundations of a market economy to
humanitarian spheres.
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The preconditions for such changes are:

• the new expanded role of universities and other types of universities and
the need for their financial independence;

• enhancing the socially beneficial role of entrepreneurship and its exten-
sion to all spheres of human activity;

• the improving and disseminating business education and more.

5. The main task of innovative development of higher education in any
country is creation of the necessary conditions for a direct purposeful organizational-
economic, scientific-educational and engineering-technological activity aimed at
the formation of a knowledge society with an innovation-oriented type of econ-
omy of the state.

The main tasks of innovative academic (university) entrepreneurship are:

• production and capitalization of new knowledge;

• quality implementation of R & D with further effective commercializa-
tion of the results;

• widespread dissemination (transfer) of new knowledge, R & D results
and advanced technologies;

• development of innovation activities of universities;

• development, implementation of concepts and implementation of meth-
ods, technologies and techniques of innovative economic and social de-
velopment of local communities, regions, country;

• contribution to national economic growth, national GDP and the com-
petitiveness of countries’ economies; development and dissemination
of a new type of entrepreneurial activity in the intellectual sphere —
academic entrepreneurship in universities;

• promoting effective entrepreneurship education and entrepreneurship
education development;

• promotion of financial self-sufficiency and independence of higher edu-
cation institutions, raising the level of material support of teaching staff
and other employees of higher education institutions.

6. It is advisable to consider the ways to further innovative development
of the higher education:

• introduction of the institute of innovative academic (university) en-
trepreneurship;

• development of a sector focused on academic entrepreneurship of non-
profit and for-profit universities with the participation of private capital;

• development of an endowment institute for the financial support of lead-
ing research universities in entrepreneurship;

• granting at the legislative level full autonomy of universities for inde-
pendent choice of development strategies, directions of statutory activity
and achievement of financial independence;

• introduction of the institute of state (budgetary) and private (indepen-
dent) project financing in the field of higher education, organization
of state support for cooperation between universities and industry (ac-
cording to the model of “Triple helix” by H.Etzkowitz).
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7. “Academic capitalism” [5–6] and “university entrepreneurship” [7–13]
can be defined as economic categories that have their own characteristic, re-
lated to the capitalization and commercialization of intellectual products — new
knowledge, technologies, teaching methods. “Academic capitalism” is a new
economic and social environment in which scientific institutions and systems of
higher education and all universities of the world in the late XX — early XXI
centuries exist, and which includes “university entrepreneurship” as an intellec-
tual type of entrepreneurial activity of researchers, professors — teaching staff,
engineers, technologists, designers and university students.

It is necessary to study, summarize experience and describe the theoretical
foundations and practical provisions of innovation activity in the field of higher
education (we mean — the university education) from the already known in-
novative activity in the field of higher education. The theoretical foundations
and practical provisions of innovation activity in the field of higher (univer-
sity) education it is advisable to distinguish as a separate scientific direction in
the sphere or field (sector) of higher education. Authors propose to introduce
a new scientific direction in the sphere or field (sector) of higher education with
a new scientific term — “Innovatics of higher education” or “higher education
innovatics”. The use of the term “higher education innovatics” may be ap-
propriate to designate a separate scientific direction in the field (or system, or
field, or sector) of higher education by analogy with the scientific areas “Fun-
damentals of Higher Education”, “Theory and Practice of Higher Education”,
“Economics of higher education” etc. However, at the same time — differ from
other scientific areas in the field of innovation (innovative activity).

By definition, the theoretical foundations and practical provisions of the
new scientific direction in the sphere of higher education — the innovatics in
higher education has to include a complex of innovative changes in such inherent
in higher education types of activities as:

• teaching, training, study;

• scientific and R & D activities, new technic and technologies develop-
ment, construction and design creativity;

• cultural and moral development, upbringing of human values;

• education of honesty and justice, patriotism and peacefulness;

• instilling love and tolerance for one’s neighbor, mercy and charity, com-
passion;

• engineering, technical, informational activities;

• financial and economic support of the educational process and R&D,
operating and business expenses, development and expansion of activi-
ties;

• inventive and patent-licensing activities, technology transfer;

• academic or university entrepreneurship;

• sports, recreational, festive and extracurricular activities;

• and other types of activities of universities, colleges and other institu-
tions related / involved / associated with higher education.

Thus, innovatics in higher education (as the complex of innovations in
the whale sphere of higher education) includes innovative changes in almost
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all areas of higher education to enhance and/or improve the quality training
of professionally prepared and responsible citizens of the modern community
and for development of university R & D. These can be useful for reforming the
national higher education system of Ukraine and for the development of a new
scientific direction in the field of higher education.

We have researched and developed the foundations and concepts the “in-
novatics” in higher education based on general theories of innovation activity
of other spheres and fields of human activity. Innovatics in higher education
should comprehensively promote the following activities:

• to study the laws of the processes of development and formation of
innovations, introducing new solutions to existing problems;

• to research change management mechanisms;

• to study and propose ways to overcome resistance to innovations in
the field of higher education, pedagogical, scientific and engineering
activities,

• to develop mechanisms for human adaptation to innovative changes,

• to study the use and dissemination of innovative flows,

• to promote and prove the benefits of innovation, the impact of innova-
tion on the development of competition in higher education and science,
as well as on accelerating and improving the development of higher ed-
ucation and science in the state as a whole.

Authors think that the subject of higher education innovatatics has to
be the principles, laws and consistent pattern of innovation processes in higher
education and science as a socio-economic system of humanitarian policy of the
JNECU. Including models and methods of description, research, organization
and management of innovative activities (educational, pedagogical, scientific,
technical, organizational and economic) at the macro level (national innova-
tion system of higher education and science), meso level (industry and regional
innovation systems and innovation clusters of education and science), and mi-
cro levels (strategies for innovative development of individual HEIs, scientific
institutions, enterprises and organizations of higher education and science).
In higher education, innovatatics, as a scientific field, can be distinguished two
complementary components: theoretical innovatatics and applied.

Theoretical innovations of higher education should solve problems of cre-
ation and development of scientific methodology of innovation in higher edu-
cation and science, theoretical problems of synthesis of innovatively complex
organizational and technical systems (new knowledge, ideas, pedagogical meth-
ods, techniques, technologies, inventions, discoveries, etc.). Applied higher ed-
ucation innovatatics refers to the direction of innovation in solving problems of
planning, organizing and implementing innovations in the higher education sys-
tem. The task of applied innovations of higher education should be to solve the
organizational and legal issues of innovation, the creation and implementation
of innovative projects, etc.

The expected best result of innovative research and its implementation
in the field of higher education is the achievement of practical effect for the
welfare of the state, humanity as a whole.

The main areas or sections of higher education innovatatics in the field of
humanitarian policy of the JNECU including intangible production, which is
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a sphere of social production in which are produced intangible services: retail,
public catering, passenger transport and communication (serving the public),
household services, health care, etc., and spiritual values: education, upbring-
ing, culture, art, etc. should be:

• theoretical foundations of pedagogical (pedagogical innovations), scien-
tific and technical (innovations of scientific and technological revolution)
and organizational and economic innovation activity in the higher edu-
cation system;

• theoretical foundations for the formation of innovative corporate en-
trepreneurial culture in the higher education system;

• models and modeling (including economic) of innovation processes;

• organization and management of innovation development and innova-
tion activity;

• state regulation of innovation activity;

• management of innovative business, incl. — university or academic en-
trepreneurship, spin-offs and start-ups;

• management of innovative projects;

• management of investments in innovative projects;

• commercialization of the results of scientific, technical and creative ac-
tivities;

• human resources management in the process of innovative development
of socio-economic system;

• managing risks in innovation;

• Technical marketing (early-stage marketing of a product or technology);

• logistics of innovation processes;

• managment of intellectual property.

The innovative development of higher education can be understand as
state-directed structural restructuring and the implementation of qualitatively
new transformational transformations in the field of higher education and sci-
ence in the humanitarian policy system of the JNECU based on the effective
activation and stimulation of innovative activity in this area.

Transformations can be carrying out based on the latest scientific achieve-
ments and theoretical and methodological foundations, under the clear legisla-
tive and executive control of state and economic bodies, in an effective system
of organization and management. The strategy of structural adjustment of the
economy of higher education can be based on the principles of self-organization
and the application of theoretical and practical achievements of economic sci-
ence.

Innovative activity in the field of higher education and science is the pro-
cess of creating, implementing and disseminating in the practice of higher ed-
ucation, scientific and engineering activities of new ideas, means, scientific,
engineering, pedagogical, organizational and managerial and economic meth-
ods and technologies. Because of which, the achievement indicators of the
structural components of the higher education system, scientific and technical
activities and scientific services are increased and its transition to a qualita-
tively higher level takes place.
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This activity:

• is based on theoretical and methodological principles of pedagogical,
scientific, technical and economic innovation of higher education;

• is aimed at transformational transformations of the higher education
system;

• aims at the innovative development of higher education and science;

• is carried out to solve the strategic task of the humanitarian sphere
of the JNECU — further building the information society of knowledge
with an innovation-oriented type of economy.

Innovations in higher education and science are related to:

• the formation and accumulation of new knowledge;

• the use and commercialization of research and development results;

• the transformation of R & D, other scientific and technological develop-
ments into new or improved products, technologies, services introduced
on the market, into a new or improved technological process used in
practice, or a new approach to social services;

• the formation and accumulation of intellectual capital and the formation
of human capital;

• the formation of entrepreneurial mentality and corporate entrepreneurial
culture in subjects of innovation activity in the higher education system;

• the using new tools, methods and technologies to accelerate the eco-
nomic growth of society.

The objects of innovation activity in the field of higher education and
science are obviously:

• the innovative programs and projects;

• the new knowledge and intellectual products, educational and scientific
services;

• the infrastructure of higher education and science in the humanitarian
system of JNECU, university (academic) and intellectual entrepreneur-
ship;

• the organizational and technical decisions of an economic, administra-
tive, commercial or other (non-productive) nature that substantially
improve the structure and quality of the humanitarian policy of the
JNECU (non-production and social sphere);

• the new experimental designs and innovative solutions of engineering
and technical character, innovative technologies for production of new
products (services);

• the mechanisms of formation:

• the markets for educational and scientific services;

• the manpower required qualifications,

• the education of employees of the entrepreneurial mentality and inte-
grated corporate entrepreneurial culture;

• the cooperation of the triad “University — Industry (Business) — Gover-
nment (State)”.



Higher education innovatics 95

The subjects of innovation activity in the field of higher education and
science are individuals or legal entities (HEIs, scientific institutions, structural
units of the educational and scientific system), which carry out innovative
activity or attract property and intellectual values, invest their own or bor-
rowed funds in the implementation of innovative JNECU humanitarian policy
projects.

Innovation in higher education and science is designed to produce an in-
novative product, new service, innovative technology, methodology or new so-
lution. An innovative product is a research or experimental design development
of a new technology (including information technology) or products with the
production of experimental designs or experimental batches.

Innovative activities in higher education directly affect the intellectual
and socio-economic development of states. The main task of innovative de-
velopment of the higher education sphere of Ukraine should obviously be con-
sidered a direct purposeful organizational-economic, scientific-educational and
engineering-technological activity aimed at the formation of a knowledge soci-
ety with an innovation-oriented type of economy of the state.

This includes:

• Accelerated formation of new knowledge, progressive innovative tech-
nologies, innovative resource sources, materials, means of production,
forms of consumption and distribution of manufactured products and
services.

• Ability to produce innovative products and services using global ad-
vanced technologies and advanced techniques (advanced techniques),
which is becoming a dominant source of competitive advantage. An
innovation-oriented economy is characterized by distinctive (special and
distinct) producers and a high share of services in the economy and
is sufficiently resistant to external influences. A distinctive feature of
countries with an innovation-oriented economy is the production and
export of new global knowledge (technologies, methods and techniques)
necessary for the development of innovation and further socio-economic
growth of countries).

Recall that the innovation-oriented stage of economic development of the
state is characterized by an increase in entrepreneurial activity, including — an
increase in the role of intellectual entrepreneurship. For over a century, there
has been a tendency to increase the intellectual level of economic activity, which
has been manifested in almost all industrialized countries, ranging from small
firms to large organizations.

• Advance of intellectual capital. The world economic system of the late
XX — early XXI centuries is characterized by a new paradigm of eco-
nomic development based on a significant reduction in the role of mate-
rial and resource components of social production and an increased role
of the intellectual component. Knowledge production, distribution and
use now form the basis of a knowledge-based economy, characterized by
the growing interconnection between capital markets and emerging tech-
nologies, and the global nature of knowledge creation and use. In new
economic conditions, purposeful formation of innovative potential, in-
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crease of intellectual capital and their competent use becomes the basis
of economic growth.

• Formation of national human capital. The base of the knowledge society
is a highly educated nation with specialists of the necessary level at all
levels of functioning of the state system.

The main directions of innovative development of the sphere (system) of
higher education include:

• Establishment of an “entrepreneurial mentality” in Ukrainian society
through active promotion of entrepreneurial activity as a mechanism of
self-realization of a person and creation of new jobs. The state support
of all types of entrepreneurship as the main factor of economic growth
of the state is necessary. Also it is needs a strengthening of economic
and entrepreneurial education, teaching the basics of economic knowl-
edge and entrepreneurship vocational training, courses of theoretic and
practical training, practical life-long entrepreneurship training..

• Widespread introduction, with the state support of innovative “aca-
demic or university entrepreneurship”, intellectual entrepreneurship,
creation of legislative and regulatory acts to stimulate invention, de-
velopment of research and development, implementation and commer-
cialization of the results of scientific and technical activities.

• Giving broad (full) autonomy to universities of all types and forms of
ownership.

• Strengthening the role of “science” of research universities.

• Integration of university science with academic and sectoral science —
for example, on the basis of amalgamation or merger of HEIs with
academic and sectoral research institutes, laboratories, etc. with the
aim of forming educational and scientific associations, scientific parks
and techno parks with the prospect of further cooperation with indus-
try (business) and creation of techno-policies and educational-scientific-
industrial entities (associations, scientific-grads, regional innovative edu-
cational-scientific-industrial complexes). Creation and development of
incubators, spin-offs and start-ups of venture capital companies.

• Strengthening of the role of the state in support of the triad of society
“University — Business — Government”, where the core of innovation
is the university, and each of the three institutions, in addition to its
traditional functions, partially begins to fulfill the functions of others.
Establishment of independent institutions for licensing and accredita-
tion of HEIs activities. Creating new forms of budget financing for
higher education and research, granting grants and public procurement
solely on a competitive basis with the involvement of members of the
public and the media.

The main stages in the implementation of innovative development of
higher education include:

• Formulation and concretization of scientifically grounded innovative
changes and directions of their implementation.

• Formation and concretization of scientifically grounded innovative changes
and organizational principles of their implementation.
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• Science-based calculation of material costs for the introduction of inno-
vative changes.

• Creating the necessary economic and organizational conditions for ef-
fective implementation of innovative changes.

• Realization of innovative changes, their constant updating and improve-
ment.

Based on our studies as to world experience, it can be argued that major
innovative changes in the higher education system can occur in objectively
defined main areas. Next, let’s look at the main directions in which innovative
changes in higher education are taking place and the main (desired) results (see
Fig. 1):

• New content of education: formation of a new content of education
aimed at preparing a person for self-realization and independent living
in society.

• New learning technologies: development, creation and implementation
of innovative learning technologies; general and inclusive entrepreneurial
and environmental education; training in life protection, IT and cyber
security methods in all spheres of human activity.

• New curricula: use of methods, techniques, tools implementation of new
curricula and plans.

• Comfortable conditions: creating comfortable conditions for self-deter-
mination in the learning process.

• Changes in the way they work and the way they think: Encouraging
changes in the way they act and the way they think about teachers,
students and students, changes in the relationship between them, cre-
ating and developing innovative teams in educational institutions at all
levels.

• Educating interest in R & D: educating young people with an interest
in research and development by engaging in scientific and design work,
striving for search, inventions and discoveries.

• Diversification of sources of financing, attraction of private capital: di-
versification of ways and sources of financing, search for new sources
of financial support, creation of innovative funds of financial and eco-
nomic and logistical support for education, wide involvement and use
of private capital.

• Education (upbringing) of interest in academic (university) entrepreneur-
ship, creation of conditions for entrepreneurship in HEI: education and
stimulation of interest in academic (university) entrepreneurship by all
members of the HEI team, commercialization of the results of educa-
tional, research and engineering activities, creation of the necessary con-
ditions (logistical, legal, incentive and reward systems) for the motiva-
tion and practical implementation of educational, scientific, technical
and technological entrepreneurship in HEI.

• Creation of organizational and legal conditions for commercialization
of educational and scientific services and R & D results: creation of the
necessary legal framework, support at the state level of measures for
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commercialization of the results of educational and scientific activities
in the field of higher education, support of academic entrepreneurship.

• Dissemination of academic (university) entrepreneurship, innovative en-
trepreneurship-type HEIs, enhancement of the role of intellectual en-
trepreneurship in higher education as a factor of serious economic growth.

Fig. 1. Areas in which innovative changes in higher education are taking place and the main
(desired) results
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The implementation of such innovative changes and transformational trans-
formations in the higher education system should lead to:

• dissemination and promoting of innovative academic (university) en-
trepreneurship in the field of higher education;

• creation of innovative HEIs and business-type scientific institutions;

• enhancing the role of innovative intellectual entrepreneurship, linked to
the production of innovative products, technologies and services through
the use of new knowledge and based on high-level intellectual activity;

• accelerating the economic growth of the country and increase its com-
petitiveness on the world stage.

The result of the active expansion of academic (university) entrepreneur-
ship, the activities of innovative universities of entrepreneurial type, the en-
hancement of the role and importance of intellectual entrepreneurship in higher
education should be:

• Innovative educational technologies, training methods and techniques.

• Search, acquisition and dissemination of new knowledge, technology
transfer.

• Commercialization and industrial implementation of R & D results.

• Participation of universities and research institutes in local and regional
innovation development influence on the economic growth and security
of the state/country.

The most important results of such innovations are the enhancement of the
role and status of innovative HEIs and research organizations in the domestic
and international markets of educational and scientific services, strengthening
their material and technical base and financial independence, influence on the
socio-economic development, security of human life and the formation of the
knowledge-orientated society.

Conclusion. Summarizing the results of a comprehensive study of the inno-
vation in university education as a factor of sustainable development of Ukraine
it is necessary to note the very slow reform of Ukrainian higher education and
the lack of effective innovation. Ukraine needs the development and state leg-
islative support of academic entrepreneurship. It is necessary to strengthen
the cooperation of universities with the institutes of the NAS, as well as with
business and the manufacturing sector. It is necessary to introduction of the
institute of state (budgetary) and private (independent) project financing in
the field of higher education, organization of state support for cooperation be-
tween universities and industry — according to the model of “Triple helix” by
H.Etzkowitz [10–15].

As to the need for implementation and state support in academic or
university entrepreneurship in Ukraine [5–13], it should be noted that en-
trepreneurial universities operate in the higher education system under the
current market laws of the economic system, interact with the internal forces
of the surrounding society (responding to its challenges and requests), are in-
fluenced by the globalization pressure of the world community.
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One of the most important functions of higher education in Ukraine is
the development and providing of training programs on environmental man-
agement methods and protecting the lives of its citizens. Due to the weak
development of IT and the insufficient use of modern cyber protection mea-
sures, the economy, banking, financial and other spheres of the country’s life
are under constant threat. In article [17] posits that the first approach to
develop a culture of Cyber and Information Technology for Ukraine’s overall
economic and strategic security should begin with the development and imple-
mentation of Cyber Financial Crimes Mitigation training not only for students
but also for the senior managers and executives of Ukrainian enterprises. Be-
cause Cyber Financial Crimes have the most direct impact to that group and
they have the means to address it, they are the group who can impart a culture
of IT and Cyber Security to Ukrainian society and leadership.

The theoretical foundations and practical provisions of innovation activity
in the field of higher (university) education in Ukraine it is advisable to distin-
guish as a separate scientific direction in the sphere or system of higher educa-
tion. Authors propose to introduce a new scientific direction in the sphere or
system of higher education with a new scientific term — “Innovatics of higher
education” or “higher education innovatics”. By definition, the theoretical
foundations and practical provisions of the new scientific direction in the sphere
of higher education — the innovatics in higher education must include a com-
plex of innovative changes in the inherent to higher education types of novate
activities. The further development and improvement of the innovative scien-
tific direction of higher education — the “innovatics in higher education” is also
of interest and scientific sense.
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