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Introduction and purpose of the study. Solving the
problem of ensuring the compliance of Ukrainian
higher education with the current and future needs of
the development of the national economy and society
involves solving a number of interrelated tasks:
assessing the state of Ukrainian higher education and
science at the current stage; management problems of
education institutions, marketing activities and
increasing the competitiveness of  Ukrainian
institutions of higher education, which would allow to
enter the world market of educational services;
analysis of state management and regulation of the
education system and innovative development of the
field of higher education; outline of theoretical issues
of modeling the processes of using the potential of the
knowledge economy of society as a whole. The center
of the development of innovations and the
implementation of scientific research is the system of
higher education of the state. According to the
systemic approach, scientific activity in higher
education is a system consisting of the following
subsystems: carrying out scientific research, training
academic staff, creative activity of participants in
educational activity, publicizing the results of
scientific research and implementing the obtained
results in the educational process. It is the use of a
systemic approach that will help improve the quality of
higher education and increase the competitiveness of
domestic institutions of higher education at the
international and national levels. The aforementioned
outlines the relevance of this study and reflects the
purpose of this article as determining the effectiveness
of the scientific potential of the higher education
system of Ukraine and determining the impact of
factors on this effectiveness.

Research methods used: the method of induction in
the implementation of formal-logical generalizations;
deduction method for obtaining intermediate (partial)
conclusions based on the analysis of the nature of the
general process; method of abstraction to locate and
identify significant trends in economic processes;
correlation analysis to determine the most significant
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factors affecting the level of GDP formation from
professional, scientific and technical activities;
regression analysis to construct a linear multiple
regression. Special software and technical tools were
used for modeling: MS Excel, Statistikal0.

Results. It has been proven that the effectiveness of
using the scientific potential of the higher education
system depends on the effectiveness of training
academic staff, the level of financing scientific and
technical activities of the higher education system, the
publication activity of scientists and the number of
patented inventions. In the process of analysis, it was
proven that the level of GDP from professional,
scientific and technical activities depends on changes
in such factors as: the number of graduate students
who completed graduate studies with the defense of
theses; the number of doctoral students at IHE at the
end of the year; the number of scientific and technical
works performed by institutions of higher education;
publishing activity of higher education: printed
monographs and articles in scientific journals
published in the Scopus scientometric database; the
number of received patents for inventions. The
obtained multiple regression equation makes it
possible to predict the size of GDP from professional,
scientific and technical activities at the specified sizes
of the specified factor characteristics.

Conclusions. The development of the scientific
potential of the higher education system largely
depends on balanced state, regional and domestic
policies. Currently, in the conditions of a full-scale
war, institutions of higher education receive smaller
amounts of real funding for scientific activities,
therefore it is important to develop a strategy for the
development of the higher education system of
Ukraine, which would be aimed at ensuring the
development and competitiveness of domestic
institutions of higher education in the conditions of
globalization.

Keywords: system of higher education; scientific
activity; scientific potential; postgraduate studies;
doctoral studies; publishing activity.
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Beryn i meta pocaimkenHsi. BupinieHHs npoOiie-
MU 3a0€3MCUCHHS BIAMOBITHOCTI YKPATHCHKOT BUIOT
OCBITH Cy4yaCHHMM i MalOyTHIM moTpedaM PO3BHTKY
HaIIOHAIBHOT EKOHOMIKH 1 CyCITiJIbCTBA Mepeadadae
BUPIIICHHS I[JIOTO PSOy B3a€MOIOB’SI3aHUX 3aB-
JIaHb: OLIHIOBAHHS CTaHY YKPATHCHKOI BHIOI OCBITH
1 HAyKH Ha Cy4acHOMY eTarli; MpoOJIeMH YIpaBIliH-
HS HABYAJBHUMHM 3aKJIaJaMU, MapKETHHIOBA islTb-
HICTh Ta MiJABHIICHHS KOHKYPEHTOCIPOMOXHOCTI
YKpaiHCHKHUX 3aKJIaJiB BUIOI OCBITH, SKi O J103BO-
JWIM BUHTH Ha CBITOBMH PUHOK OCBITHIX IIOCIYT;
aHaJi3 JEpXKABHOTO YIPABIIHHSA 1 pEryarOBaHHS
CHUCTEMH OCBITH Ta 1HHOBAaIlifHHI PO3BUTOK cepu
BUIIOI OCBITH; OKPECIEHHS TCOPETUYHHX ITHTaHb
MOJICITIOBAHHS MPOIECIB BUKOPUCTAHHS MTOTCHIIATY
€KOHOMIKM  3HaHb CYCHIJIbCTBA B  IIJIOMY.
OcepenkoM pO3BUTKY I1HHOBaIid Ta 3A1MCHEHHS
HAYKOBHX JIOCTIUKEHb € CHCTEMa BHIIOI OCBITH
JepkaBd. BiOmoBiIHO 10 CHCTEMHOTO MiJIXOIy
HAyKOBa IIsJIBHICT Y BUILIH OCBITI € CHCTEMOIO,
[0 CKJIAJA€ThCSA 3 TAKUX IIIJACHCTEM: 3IHCHEHHS
HAYKOBHX JOCIHIDKCHb, MIATOTOBKA HAyKOBUX
KaJpiB, TBOpYa AKTHUBHICTh YYaCHHKIB OCBITHBOI
JUSUTBHOCTI, ONMPWITIOJHEHHS Pe3yJbTaTiB HAyKOBUX
JOCITI/DKEHb Ta BIPOBAKEHHS OTPHUMAHHUX PE3yiIb-
TaTiB B OCBiTHIA mporiec. Came BUKOPUCTAHHS
CHUCTEMHOT0 MJIXOAy CHPHUATHME ITiABUIIECHHIO
SIKOCTi BUIINOi OCBITH Ta 3POCTaHHIO KOHKYpPEHTO-
CIIPOMOYHOCTI BITYM3HSIHUX 3aKJIaJliB BUIOI OCBITH
HA MDKHapOJHOMY 1 HaI[lOHAJIBHOMY piBHI.
Bumie3a3HadueHe OKpPECIIIOE aKTyalbHICTh JaHOTO
JOCITI/DKEHHS Ta BigoOpakae MeTy JaHOi CTaTTi SIK
BHU3HAYCHHS €(PEKTHUBHOCTI HAYKOBOTO IOTEHITIATY
CHUCTEMH BHIIOI OCBITH YKpalHM Ta BU3HAYEHHS
BIUIMBY YHHHHKIB Ha I}0 €(PEKTUBHICTB.

Metoamn npociIzKeHHsI, 0 BUKOPHCTOBYBAIHCH:
METOA IHAYKIII mpu 37iiicHeHHI (OpMaIbHO-
JOTIYHHUX y3araJbHEHb, METOA ACAYKIIl JUIs
OJIep)KaHHS MPOMDKHUX (YaCTKOBHX) BUCHOBKIB Ha
OCHOBI aHaNi3y XapaKTepy 3arajibHOTO IMpOIleCy;
METOJ  a0CTparyBaHHsS JUIi  BHSBJICHHS  Ta
ineHTH(dIKaii 3HAYUMHUX TEHICHIIH E€KOHOMIYHHX
MPOIIECiB; KOPENAIMHMNA aHai3 Juisi BU3HAYCHHS

! Kuiscokuii nayionanvuuii ynieepcumem mexnono2iil
ma ouzainy, Yxpaina

HAHOIIBII CYTTEBUX UYWHHWKIB, IO BIUIMBAIOTh Ha
piBenb popmyBanus BBII Bin npodgeciiinoi, Hayko-
BOI Ta TEXHIYHOI MisUTLHOCTI; perpeciiHuil aHai3
JUtst TOOYTOBH JTIiHIHOT MHOXHMHHOT perpecii. s
MOJICITIOBAHHSI BUKOPHCTOBYBAJIKCH CIICIIANIbHI TIPO-
rpamHO-TexHiuHi 3acobu: MS Excel, Statistikal0.
Pesynbratn.  JloBeneHo, 10  e(hEKTHUBHICTh
BUKOPUCTAHHS HAyKOBOIO TIOTCHIIAy CHCTEMU
BUIIOI OCBITH 3aJEXKHUTh BiJ] pPE3yJIbTATHBHOCTI
MiATOTOBKA HAYKOBUX KalpiB, piBHA (hiHAHCYBaHHS
HayKOBOi ~Ta  HAYKOBO-TEXHIYHOI  JisUTBHOCTI
CHCTEMH BHIIOI OCBITH, MyOJiKaliifHOI aKTHBHOCTI
HAyKOBIIIB Ta KUJIBKOCTI 3alaTEHTOBAHUX
BHHaxomiB. B mpomeci aHamizy J0BEIEHO, IO
pieers BBII Bim mpodeciitnoi, HaykoBOi Ta
TEXHIYHOI AISUIBHOCTI 3aJIEKUTh B 3MIHM TaKHX
YUHHHKIB SIK: KUIBKICTh aCHipaHTiB, SKi 3aKIHUWIA
acHipaHTypy i3 3axXHCTOM MAHCEpPTAIlild; KiIbKICTh
nokropantiB 'y 3BO Ha KiHeIb pOKY; KUIBKICTB
HAYKOBO-TEXHIYHUX pPOOIT, 1m0 BuKoHyBau 3BO;
myOIiKariiaa AKTUBHICTH BUIIOT OCBITH:
HAJIpyKOBaHI MOHOrpadii Ta cTaTrTi HaAPYKOBaHI Y
HAyKOBUX  BWIAHHAX, IO  ONyOJIKOBaHI Yy
HayKOMeTpu4id 0a3i jmaHumx SCOPUS;, KLUIBKICTh
OTPUMaHHMX TIATCHTIB Ha BHHaxomu. OrTpumane
PIBHSHHST MHOXXHWHHOI perpecii Hajae MOXJIMBICTB
cnporuo3yBatd posmip BBII Bim mpodeciiinoi,
HAYKOBOI Ta TEXHIYHOI IISUIBHOCTI TNPH 3aJaHuX
po3Mipax 3a3HadueHUX (HAKTOPHUX O3HAK.
BucHoBku. Po03BUTOK HayKOBOTO IOTEHIlIATY
CHCTEMH BHUIIOT OCBITH 0arato B YOMY 3aJIC)KHUTh BiJl
BHBa)XECHOI1 JIep’KaBHOI, perioHaNBHOT Ta
BHYTpilmHKOI  momituku. Hapasi B ymoBax
noBHomacmTabHoi BifiHn 3BO oTpuMyroTh MeHm
po3Mipu  peanpHOro  (iHAHCYBAaHHS  HAYKOBOI
JUSUTBHOCTi, TOMY BQ)KIIMBO PO3POOUTH CTPATETiIO
PO3BHUTKY CHCTEMH BHIIOI OCBITH YKpaiHH, sKa
Oyna 6 HampaBieHa Ha 3a0e3[EeYeHHS] PO3BUTKY Ta
KOHKYPEHTOCTIPOMOXHOCTI BITUYM3HSHUX 3aKJIaIiB
BHIIOi OCBITH B YMOBax TJio0atizaii.

KuarouoBi ciioBa: crucrema BHIIOI OCBITH; HayKOBa
JUSUTBHICTh; HAYKOBWM TOTEHINAN; acIipaHTypa;
JIOKTOPAHTYpa; myOiKaliiiHa akTUBHICTb.
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Introduction. Progressive global trends nowadays include not only the
global nature of the functioning of economic systems and the strengthening of
their social focus, but also the transition to a knowledge economy. Formation of
the knowledge economy is one of the most important areas of economic policy
in all developed countries of the world. In this regard, the task arises as for
transition to a qualitatively new stage of economic development based on
knowledge, scientific achievements and innovations (Varnalii, 2017, p. 8).

Studying the interpretation of the concept of "innovation" by foreign
scientists, we believe that their approach to the definition of this concept is
conceptually related to the concept of "knowledge economy": innovation is
considered to be a process of obtaining benefit from skills and knowledge for
the production of new or improvement of new or improved products and
services. It is knowledge that generates innovation, that is, the growth of
knowledge, which is the source of economic growth, is the basis for economic
development.

Currently, the state policy is aimed at integrating education, science and
business. In this link, universities play the role of a scientific and innovative
center, in which highly qualified academic staff, scientific and informational
infrastructure, methods, means and technologies, certain resources and long-
term connections with domestic and foreign scientists and business structures
are concentrated. That is, the development of science in universities is one of the
urgent problems in modern higher education in Ukraine. Scientific research
activity and innovative products created in the process of its implementation are
one of the most important and valuable assets for attracting additional funding
not only to ensure scientific and research work, but also to support the economic
stability of the entire university as a whole (Drantusova).

Education and science ensure the formation of a methodological base for
the development and implementation of innovative projects, optimizing the use
of the competitive advantages of the territory and a separate institution of higher
education (hereinafter — IHE). Considering the multifaceted nature of the
problems of scientific activity at institutions of higher education, the mentioned
issue is considered by scientists from different sides, which is confirmed by the
defended theses studies for the period 2001-2020 (Table 1).

Thus, Serhii Savchenko's research is aimed at improving the management
system of institutions of higher education based on the implementation of
innovative management tools directed to increase consumer satisfaction with the
quality of educational and scientific services and products (Savchenko, 2010,
p. 2). Andriy Shevchuk investigates the innovative development of regional
educational systems, sets practical tasks and develops a system of measures
aimed at stimulating the innovative development of regional educational
systems (Shevchuk, 2014, p. 8). Oleksandr Romanovsky's research is aimed at
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developing the theoretical and methodological foundations of the innovative
development of the higher education system based on university
entrepreneurship and substantiating practical recommendations for improving
the state policy of actualizing the role of higher education in the innovative
development of the national economy of systems (Romanovskyi, 2014, p. 8).

Table 1
Study of the problems using scientific potential and the issue of innovative
development of institutions of higher education in scientific works

Ne Scientist Research topic Defense
year
theses for obtaining the scientific degree of Doctor of Economics
1 |Serhii Savchenko |Models of innovative management of an institution of 2010
higher education
2 |Oleksandr Theoretical and methodological principles of innovative 2014
Romanovsky development in the field of higher education

3 |Andriy Shevchuk |Innovative development of regional educational systems 2014

theses for obtaining the scientific degree of Candidate of Economic Sciences

4 |Inna Khodykina University education in the context of innovative 2006
development of Ukraine
5 [Yuliya Aranovych |Organizational and economic mechanism of using 2008

intellectual property objects of institutions of higher
education of the aviation profile

6 |Tetyana Koroleva |Effectiveness of scientific research and use of innovative | 2008
potential of an institution of higher educational

7 |Pavlo Dudkin Organizational and economic mechanism of development | 2009
of innovative and logistic systems in the educational,
scientific and industrial complex

8 [Larisa Ivashko Innovative information and communication technologies | 2011
for ensuring the quality of higher economic education

9 |Artur Oleksyn Effectiveness of financing educational innovations in the | 2012
system of higher education of Ukraine

10 |Denis Deacon Organizational and economic foundations of innovative 2014
development of the national system of higher education

11 |Oksana Activation of the influence of higher education on the 2014

Demchenko innovative development of the national economy

12 | Tetyana Kmytyuk |Modeling of staff motivation in relation to innovative 2015
activities (on the example of universities)

13 |Olga Avdeeva Socio-economic levers of state regulation of innovative 2017

development of education in Ukraine

14 |Volodymyr Prus Formation of the management mechanism of innovative 2018
development of an institution of higher education

15 |Olha Maguta Innovation of higher education in Ukraine based on 2018
attracting target capital (endowment)

16 |Nataliya Fedorova |Science as a factor of social and economic development 2018
of society
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Also, certain aspects of the effectiveness of the use of scientific potential
were considered in the works of Ukrainian scientists: M.l. Bublyk,
I.M. Gryshchenko, M.P. Denisenko, V.Ye. Yermachenko, S.A. Yerokhina,
A.V. Zhuravka, 1.S. Kaleniuk, A.O. Kasych, O.E. Kuzmina, B.A. Malytsky,
I.O. Tarasenko.

The analysis and generalization of literary sources and special scientific
studies showed that most scientists in their works paid attention to the
innovative development and management of institutions of higher education. At
the same time, issues related to the effective use of the scientific potential of the
higher education system of Ukraine remain insufficiently covered in the
economic literature. The need to study this problem at the proper level
considering the specifics and peculiarities of the economic situation in Ukraine
has led to the choice of the article topic and determined its purpose and tasks.

Matherials and Methods. Data Description. As Dmytro Lukyanenko
noted in his report, "higher education systems are the most competitive, and
universities of countries with a long successful history of consistent
development with constant support of best practices in this area are the most
rating. A vivid example of the tradition of strong consistent state support for the
educational and research sector is the USA. Thus, today the share of public
spending on funding research in US universities ranges from 37.1% to 93.3%
and has remained relatively stable over recent years. This fully applies to the
leading European countries, primarily Great Britain, Germany, France. The
share of public expenditures on average in OECD countries is 90% for primary,
secondary, as well as professional education outside of higher education, and
about 68% for higher education” (Lukianenko, 2020, p. 2).

It has been proven that the higher the level of education of employed
persons is, the higher the potential opportunities for increasing labour
productivity in the national economy are and the greater the total income of
society is. Thus, there is a close connection between education and economic
growth, which is manifested in the growth rates of general economic indicators:
gross national product (hereinafter — GNP), gross domestic product (hereinafter
— GDP), etc. (Table 2).

Science as a source of new information and knowledge is one of the most
powerful factors of development, since it contributes to the qualitative
improvement of both the economy and the entire social system, causing a
synergistic effect within it, therefore the assessment of the pace and vector of
development of professional, scientific and technical activity, as well as
education is also a priority because these types of economic activity are the basis
for the progressive socio-economic development of any society. According to
the analysis results, it was found out that the share of education as a part of the
gross domestic product over the years takes an insignificant part — in the range
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of 4-5%, the share of professional, scientific and technical activities is even
smaller — in the range of 2-4%.

Table 2
Gross domestic product and the share of scientific activity in 2010-2021!
Indexes 2010|2011 /2012|2013 /2014 | 2015|2016 | 2017|2018 | 2019|2020 | 2021
Gross DomesticProduct,| o | =« | o | o | W | | ~ | o« | © | ©o| o | =
UAH milion, S8/ 8 % 2|2 B B 2§88
including: S| Q| | S| B 3| 8| | 8| | 3| %
— — — — — —i N N o o < Lo
professional, scientific ol al ol «l ool ol ol ~| | o] o | <
and technical activities, | & | T | & | 2 [ Q| 2| €| 3| 8| & | 3| &
UAH million N I s T =T - e A B B A
- share in GDP, % 2.56 234|299 |3.26|297|281|287|290|3.18|356|3.26| 2.9

Twithout considering the temporarily occupied territory of the Autonomous Republic of
Crimea, the city of Sevastopol and part of the area of the anti-terrorist operation.
Source: derived from State Statistics Service of Ukraine (http://www.ukrstat.gov.ua/).

The value of GDP depends on the influence of certain factors. We believe
that the level of GDP is primarily influenced by the scientific potential of the
higher education system, which is formed due to:

- funding of scientific and technical activities;

- the number of employees involved in scientific research and
development;

- effectiveness of post-graduate studies and doctoral studies in the higher
education system;

- completeness and timeliness of publicizing the results of scientific
activity;

- patent activity.

An indicator measured by many international organizations — the World
Bank, the World Economic Forum, the European Institute of Business
Management INSEAD, etc. is spendings on scientific research and development
as a percentage of GDP covering fundamental, applied research and
experimental development. The level of expenditures for carrying out scientific
research and development in Ukraine is shown in the Table 3.

The level of expenditures for scientific research and development in
Ukraine in 1999 was 0.97% of GDP, in 2010 — 0.75%, in 2015 — 0.55%, and in
2021 — 0.17%. At the same time, the corresponding indicator in the world in
2010 was 2.02%, in 2015 — 2.09%, in 2018 — 2.20% and is constantly growing
in accordance with the implementation of the strategic task of increasing its
level up to 3% in 2020. The largest share of research and development
expenditures in GDP in 2018 was in Israel — 4.94%, Switzerland — 3.37%,
Sweden — 3.31%, Japan — 3.28%, Austria — 3.21%, Germany — 3.13%, Denmark
— 3.03%, the United States — 2.83% (The World Bank; Maidanik, 2020).
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Table 3
The level of expenditures for scientific research and development
in 2010-20211

Indexes 2010|2011{2012|2013|2014|2015|2016|2017|2018 (2019|2020 | 2021
Expenditures for carrying o | o | v ol ©l ~| o ~| o = =
outscientificresearchand | < | & | oo | ¥ | | Q| S| 2| @ | | | S

o — - ~ ~
development, UAH S8 3| 8| I 21 8| 8| B &L =
million - i R ER N B B s
- share in GDP, % 0.75|0.65|0.67 | 0.70 | 0.60 | 0.55| 0.48 | 0.45 | 0.47 | 0.43 | 0.41 | 0.17 |

Tyithout considering the temporarily occupied territory of the Autonomous Republic of
Crimea, the city of Sevastopol and part of the area of the anti-terrorist operation
Source: derived from State Statistics Service of Ukraine (http://www.ukrstat.gov.ua/).

In Ukraine, over the years, there has been a trend that the largest specific
weight in the expenditures for the implementation of scientific research and
development is taken by expenditures for scientific and technical (experimental)
developments. Thus, in 2020, scientific and technical (experimental)
developments accounted for 51.7% of all expenses, for fundamental scientific
research — 25.0%, for applied scientific research — 23.3%.

According to the data of the State Statistics Service of Ukraine, during
2010-2021, the number of domestic organizations and employees performing
scientific research and development had a constant tendency to decrease (Fig. 1,
2).

The number of organizations carrying out scientific research work
decreased from 1,303 to 769 (excluding temporarily occupied territories); the
number of scientists during the corresponding period decreased from 182.5 to
78.9 thousand people, that is, more than twice, and in comparison with 1991 —
almost five times (https://mon.gov.ua).

The number of researchers per 1,000 employed people (aged 15-70) in
Ukraine was 3.2 in 2020 (3.1 in 2019). According to Eurostat, the highest values
of this indicator in 2018-2019 were in Norway (23.0), Finland (23.4), Iceland
(20.1), Portugal (21.7); within 11-16 people — in Slovenia, Lithuania, Hungary,
Spain, Poland, the Czech Republic, Estonia, Slovakia, and the lowest — in Latvia
(8.5), Bulgaria (7.4), North Macedonia (4.6), Romania (3,3)
(https://ec.europa.eu/).

It should be noted that despite the negative dynamics of the indicators
discussed above, in 2020 the number of organizations that carried out scientific
research in the field of higher activity increased. Thus, if in 2010 the number of
institutions of higher education carrying out research was 178, in 2018 — 142, in
2019 — 133, then in 2020 there were 155 of them (30.1% of the total number of
institutions of higher education). That is why it is important to focus attention
specifically on researching the effectiveness of using the scientific potential of
the higher education system.
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Fig. 1. Number of organizations, including institutions of higher education
carrying out research work
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The number of scientific and pedagogical staff involved in scientific research and
development
Source: derived from State Statistics Service of Ukraine (http://www.ukrstat.gov.ua/).
Fig. 2. The number of employees involved

in scientific research and development

In recent years, the quality of human scientific capital has been constantly
improving in Ukraine — the number of doctors and candidates of sciences
increased by one and a half times between 1995 and 2020 (Vlasiuk, 2019). In
addition, during 2014-2019, among highly qualified specialists, there is a
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tendency to decrease the specific weight of age groups from 50 to 64 years and a
corresponding increase in the specific weight of age groups 30-49 years old,
which is a positive trend.

At the same time, in recent years, Ukraine has lost more than 20,000 young
researchers, and the strongest emigration sentiments are noted among students
and post-graduate students. The influence of the educational factor on migration
motivation is quite predictable: people with different levels of higher education,
in comparison with graduates of secondary education institutions, more often
associate foreign employment with the search for a better fate in another
country, and not with avoiding failure at home (20.3% and 13.3%, respectively)
(Savchenko, 2010).

An important part of the effectiveness of scientific activity is the publication
of the results of scientific activity, namely the publication activity of scientists and
the number of patents obtained. It is also currently important to publish the results
of scientific research in scientific publications that are included in scientific
metric databases. Thus, the largest number of Ukrainian publications in the
Scopus database in 2020 refers to such areas of scientific research as "Mechanical
Engineering” (about 6,000 publications), "Computer Science” (4,300), "Physics
and Astronomy" (4.3 thousand), "Materials Science" (3.3 thousand) and
"Mathematics"” (2.6 thousand publications) (https://mon.gov.ua, 2020).

In addition to personnel qualifications, publication activity, and the quality
of the system, the effectiveness of using the scientific potential of the higher
education system depends on other conditions and factors — the established
value system of society, the institutional organization of scientific activity,
methods of stimulating labour activity, and the degree of receptivity of the
economy to scientific results are really important (Kuranda and Kochetkova,
2020).

We believe that the effectiveness of using the scientific potential of the
education system is influenced by the following factors: the number of
institutions of higher education with postgraduate programs at the end of the
year, number (x1); number of post-graduate students at the end of the year,
people (x2); number of post-graduate students who completed graduate studies
with thesis defense, people (x3); the number of institutions of higher education
with doctoral programs at the end of the year, number (x4); number of doctoral
students at the end of the year, people (x5); number of doctoral students who
completed doctoral studies with thesis defense, people (x6); the dynamics of the
number of institutions of higher education that carried out scientific and
technical activities, number (x7); the number of personnel employed in the field
of research and development, people (x8); financing scientific and technical
activities of higher education, million hryvnias (x9); the number of scientific and
technical works performed at the institution of higher education, number (x10);
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publishing activity of higher education: printed monographs (x11), articles in
scientific specialized publications (x12), articles in scientific specialized
publications included in the Scopus scientometric database (x13); the number of
patents for inventions received by the IHE (x14) (Table 4).
Table 4
Initial data for analysing the influence of factors on the effective use
of the scientific potential of the education system

Year
No

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

x1 242 238 240 238 225 234 231 231 221 226 231

x2 28630 | 28305 | 27999 | 26270 | 23493 | 24625 | 22838 | 22134 | 20749 | 23034 | 23 469

x3 1789 1905 1971 1997 1736 1818 1583 1328 1373 695 975

x4 160 162 163 166 162 177 176 176 174 168 168

x5 1236 1292 1445 1454 1418 1483 1484 1374 969 937 937

X6 114 114 126 176 128 151 141 138 209 132 132

x7 178 176 176 180 158 151 153 146 142 133 155

x8 10303 | 9355 | 9272 | 8766 | 5973 | 5272 | 17829 | 15147 | 14041 | 11781 | 12800

x9 573.23 | 607.97 | 729.94 | 688.06 | 594.3 | 635.52 |1052.65| 975.8 |1120.16|1056.75|1342.13

x10 6794 | 8283 | 9784 | 10154 | 7966 | 7577 | 3655 | 4922 | 5286 | 4020 | 2443

x11 5602 5752 5929 6320 | 4787 | 4479 5616 5828 5231 2852 3298

x12 |136967 | 153997 | 158109 | 160297 | 137765 | 119486 | 175649 | 176924 | 173824 | 170519 | 148628

x13 1923 | 3114 | 2771 | 4341 | 4937 | 6135 | 8501 | 9071 | 10180 | 11309 | 12717

x14 3002 2336 3620 2307 2250 | 4553 1634 1525 1498 1511 1086

In this case, the generalizing feature (g) is the gross domestic product from professional,
scientific and technical activities.

Method Description. STEP 1. At the first stage, correlation analysis was
used. Correlation analysis was performed using the STATISTICA program.
Using this method, the closeness of the linear relationship between factor
characteristics and the resulting one is identifies, correlation coefficients are
determined. It can take values from (-1) to (+1). The "-" sign shows that the
connection is inverse, and the "+" sign shows that the connection is direct. With
a correlation of less than 0.3, the closeness of the relationship is assessed as
weak, from 0.31 to 0.5 — moderate, from 0.51 to 0.7 — significant, from 0.71 to
0.9 — close, from 0.91 and above is very tight. All coefficient values are taken
modulo. For analysis, it is recommended to use significant, close and very close
connections. The most significant indicators affecting the level of GDP
formation from professional, scientific, and technical activities were selected
with the help of the table (Table 5).

It can be seen from the matrix that the level of GDP formation from
professional, scientific and technical activities has the greatest influence on the
number of scientific articles published in the scientific metric database Scopus
(0.958), financing scientific and technical activities of higher education (0.899),
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and factor characteristics

Results of the correlation analysis of the closeness of the connection
between GDP and professional, scientific and technical activities

the number of graduate students who graduated postgraduate studies with thesis
defense (-0.942). At the same time, it was determined that some factors have a
moderate relationship and it is advisable to exclude them when conducting the
next study, namely: the number of institutions of higher education with doctoral
degrees at the end of the year (0.432); the number of doctoral students who

completed postgraduate studies with a thesis defense (0.312); the number of

articles published in specialized publications of Ukraine (0.431).
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End of the Table 5

Y = B0+ Blx1 + f2x2 + ... + fmxm,

STEP 2. In order to assess the impact of each factor on the value of GDP
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analysis. Regression analysis was performed using the STATISTICA program.

from professional, scientific and technical activities, we will use regression
In general, linear multiple regression is written as follows (Eq. 1):

the final result;

Bn — values of the coefficients of influence of each specific factor on
Xn — quantitative value of the factor.

where Bo — free term;

Results and Discussion. The results of the regression analysis are shown
20

in Fig. 3.
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Multiple results. Regressions (Step 6)

Dependent: Y Multiple R =,99651859 F = 95,24685

R2 =,99304929 df = 6,4

No. to cases: 11 adjusted R2=,98262323 p =,000287

Standard error of estimate: 5440,6453685

Intercept: 38622,134638 Std.Error: 30269,10 t( 4) = 1,2760 p =,2710

X13 beta =,891 X5 beta =-,17 X14 beta =,240
X3 beta =-,39 X10 beta =,154 X11 beta =,093

Fig. 3. Results of regression analysis of GDP dependence on professional,
scientific and technical activity and factor characteristics

The result is a regression equation:
Y =38622,135 - 0,39X3 - 0,17Xs + 0,154 X0 +
+ 0,93 X121+ + 0,891x13+ 0,240 X4

Let us have a schedule of residuals in case of normal movable distribution
(Fig. 4).
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Fig. 4. Normal Probability Pilot of Residuals

Since the residuals are distributed according to the normal distribution law,
they lie well on a straight line, which indicates the adequacy of the constructed
model.

In the process of analysis, it was found out that the amount of GDP from
professional, scientific and technical activities is influenced by: the number of
graduate students who completed graduate studies with the defense of theses;
the number of doctoral students at IHE at the end of the year; the number of
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scientific and technical works performed at institutions of higher education;
publishing activity of higher education: printed monographs and articles
published in scientific publications included in scientometric databases; the
number of received patents for inventions.

Myroslava Bublyk believes that the main directions for overcoming the
problems of the development of the scientific activity of the higher education
system at the national level are: the implementation of the policy of
decentralization of higher education from the point of view of their economic
activity with the improvement of the education quality control system and
ensuring the growth of funding in full for the most promising and significant
scientific research; at the regional level, the policy of promoting the
development of higher education should consist of financing scientific research
of regional significance; in IHE: ensuring the innovativeness of the educational
process and the development of partnership relations with business structures for
the implementation of joint scientific and practical projects (Bublyk et al.,
2018).

Conclusion. The development of science contributes to the formation of
both new knowledge and the development of new information, which can serve
as a source of new knowledge in the future, which shows the incessant self-
development of science. The constructed regression equation will make it
possible to predict the size of GDP from professional, scientific and technical
activities with the known values of the specified factors: the number of post-
graduate students who completed postgraduate studies with the defense of
theses; the number of doctoral students at IHE at the end of the year; the number
of scientific and technical works performed at institutions of higher education;
publishing activity of higher education: printed monographs and articles
published in scientific publications, which are included in scientific-metric
databases and the number of received patents for inventions.

We believe that since the economic development of higher education is
impossible without an increase in the share of allocations earned by individual
institutions of higher education and the higher education system as a whole,
including scientific activity, the perspective for the development of institutions
IS to strengthen their autonomy, the introduction and development of contractual
relations in the field of higher education and thereby contributing to the
provision of independent conditions for spreading its self-sufficiency and self-
financing, that is, self-development, which in turn will contribute to the increase
of GDP from professional, scientific and technical activities.

Conflict of Interest. Tetiana Vlasiuk substantiated the research
methodology, validation, conceptualization and control; collected the initial
information for the analysis. Julia Bondarchuk conducted research and literature
analysis. Natalia Fastovets gave a graphic presentation of the material.
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ABBREVIATIONS
IHE is an Institution of Higher Education.
GDP is Gross Domestic Product.
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