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USE OF THE MORPHOLOGICAL METHOD OF EVALUATING
THE EFFECTIVENESS OF SCIENTIFIC RESEARCH AS A MODERN
APPROACH TO FORMING STATE ORDERS

ABSTRACT. Ukraine's scientific potential is recognized by the international community as very significant.
The domestic system of training scientific personnel and scientific schools is highly regarded. However, ac-
cording to the consolidated innovation index based on indicators of innovation activity and science intensity
of production, Ukraine lags significantly behind highly developed countries.

Studies have shown that the main reason for this is the low effectiveness of scientific research and the rather
low efficiency of a significant number of scientific institutions.

Ukraine's limited resources under martial law do not allow it to fully engage in the development of new
approaches. However, this topic remains relevant. There is an urgent need to search for new methods, indi-
cators, and criteria for evaluating scientific and technical activities that would reflect the real state of the
effectiveness of scientific institutions.
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INTRODUCTION. Ukraine is extremely interested in research conducted by scientists on issues related
to the objective assessment of scientific activity. The desire to integrate domestic science into the world’s
leading science should be based on a comprehensive assessment of the optimal criteria for the effectiveness
of scientific activity, stimulating innovation, and demonstrating the real state of science.

State innovation policy should be aimed at transforming and improving the scientific and technological
sphere, using international indicators. At the same time, it is necessary to improve the components of
the system for monitoring the results of scientific and technical activity in order to make rational use of
Ukraine’s scientific potential and orient it towards the needs of society.

MATERIALS AND METHODS. Based on a thorough analysis of the Law of Ukraine dated February
01. 2022 No. 2031-IX “On Amendments to Certain Laws of Ukraine Regarding Priority Areas for the
Development of Science, Technology, and Innovation” [1] and grouping approaches to assessing the ef-
fectiveness of scientific activity in the research of domestic and foreign researchers, the author attempts
to identify the most appropriate indicators for the optimal assessment of the effectiveness of scientific
activity. Scientific methods of analysis and synthesis, statistical and comparative analysis, morphological
grouping, graphical method, and survey method were used. The study is based on the results of a survey of
scientific institutions and higher education institutions in the southern region of Ukraine.

RESEARCH RESULTS. Drawing on the experience of leading countries and analyzing their methods
of evaluating scientific performance, we can identify the individual characteristics of evaluation methods
that are specific to the scientific environment that has developed in each country. For comparison, let us
consider the methods used to evaluate research institutions in the US, the UK, and Germany. The expert
commission for evaluating institutions in the US includes representatives of leading state research organ-
izations subordinate to the Ministry of Economy or the Ministry of Defense. The task of the experts is
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to evaluate improvements in the quality of research, the possibilities for managing it, and its compliance
with international standards. Based on the results, the expert commission makes recommendations on
increasing investment in the project or closing the unit. The expert assessment of UK specialists is based
on reputation criteria assigned to research institutions. Based on an analysis of materials submitted by insti-
tutions in the country, their scientific activities are assessed according to criteria of global, international or
national impact, and a tool is created for ranking public funds to support the British scientific base. The ex-
pert assessment of German research institutions is based on the consideration of relevance and innovation,
bibliometric and reputational components at the national and international levels. According to this, the
special status of an institution may be lowered or raised. An institution may also be granted membership in
scientific societies that are significantly supported by the state [2].

Principles for evaluating the results of scientific and technical activities
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Fig. 1. Principles for evaluating the results of scientific and technical activities of scientific institutions in Ukraine
Source: compiled by the author based on [3,4]

Taking into account the experience of highly developed countries, researchers in Ukraine [3,4] have pro-
posed principles for evaluating the results of scientific and technical activity (Fig. 1).

Existing methods for evaluating the results of scientific and technical activities make it possible to assess
overall performance without taking into account the distribution of research by scientific field and priority ar-
eas of scientific and technical development and innovation. From the point of view of the new methodology,
the use of the morphological distribution method can be proposed. The essence of the method is that when
determining the structural nodes of the system, structural units characteristic of this node are identified. The
structural units of these nodes represent functional morphological features. For each system node, a maximal-
ly informative register of specific parameters for the use of these features is compiled. To obtain the compo-
nents of the system and determine their significance, a questionnaire is used in the field of scientific activity.

Respondents should be given a questionnaire that includes components that can determine the effectiveness
of scientific institutions. Processing the survey results using statistical analysis allows identifying signif-
icant components of the effectiveness of scientific institutions, such as financial, human resources, patent
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statistics, and others. Next, a quantitative analysis of the significance of the components of effectiveness
should be carried out based on the survey data. The next step is to identify quantitative indicators and qual-
ity factors that characterise the level of performance of a scientific institution. However, the ambivalence
of the concept of scientific institution performance implies only a system of indicators on which the expert
assessment of the performance of scientific and technical activities is based.

The morphological distribution approach was tested by the author to assess the effectiveness of scientific
research in the southern regions of Ukraine. The fundamental and applied research in 21 scientific fields
presented by scientific institutions of various subordination in the Odesa, Mykolaiv and Kherson regions
was correlated by the author with six priority scientific fields approved by the Cabinet of Ministers in ac-
cordance with the Law of Ukraine dated 01.02.2022 No. 2031-IX ‘On Amendments to Certain Laws of
Ukraine Regarding Priority Areas of Development of Science, Technology and Innovation’[1].

The survey involved 42 institutions of various subordination in the southern region of Ukraine, including
7 academic institutions (5 institutions in the Odesa region and 2 institutions in the Mykolaiv region), 24
higher education institutions (17 in the Odesa region, 3 in Mykolaiv region, 4 in Kherson region) and 11
institutions subordinate to sectoral ministries (9 institutions in Odesa region, 2 in Kherson region).

The initial information provided was analysed and summarised according to the following indicators:
e the number of fundamental and applied scientific studies provided by institutions in the southern
region by field;
¢ the number of innovative proposals submitted by institutions in the southern region in the field of
science;

e quantitative indicator of the distribution of fundamental and applied research provided by institutions
in the southern region according to priority areas of science and technology;

e quantitative indicator of the distribution of innovations provided by institutions in the southern region
according to priority areas of science and technology;

e novelty indicator for assessing the effectiveness of fundamental and applied research and innovative
proposals in the southern region of Ukraine;

e number of patents for fundamental and applied research and innovative developments by institutions
in the southern region of Ukraine;

e the source and volume of funding for fundamental and applied research and innovative proposals in
the southern region of Ukraine;

e indicator of the dependence of the number of implementations on the source and volume of funding
in institutions in the southern region of Ukraine;

¢ the number of programmes and projects in the field of international scientific and scientific-technical
cooperation;

e involvement of scientific institutions in the southern region of Ukraine in scientific networks and
infrastructure;

e Human resources component of institutions in the southern region of Ukraine.
This made it possible to evaluate the effectiveness of research according to its scientific direction.

CONCLUSIONS. The morphological approach is considered as a new method for evaluating the ef-
fectiveness of scientific research, which consists in identifying and subsequently generalising changes in
conceptual approaches for processing and systematising research results in various fields of knowledge and
allows analysing Ukraine’s scientific potential in terms of current trends.
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BUKOPUCTAHHSA MOP®OJIOTTYHOI'O METOAY OUIHKH PE3YJIBTATUBHOCTI
HAYKOBUX JOCJIIIKEHDB AK CYHACHOI'O MIAXOAY 10O ®OPMYBAHHA
JAEPXKABHOI'O 3AMOBJIEHHSA

AHOTAILIA. Hayxosuti nomenyian Ykpainu 6USHAHO MIdXCHAPOOHOKW CRIIbHOMOI AK 0yce 3HauHULL. Bimyusnsa-
Ha cucmema nid20moeKu HAYKOBUX KAOPie Ma HAYKOGUX WIKIN 8UCOKO oyintoembest. OOHAK, 32i0HO 3 KOHCOMIO06a-
HUM IHOeKCOM IHHO8aYil, WO OA3YEMbCS HA NOKA3HUKAX THHOBAYIUHOI AGKMUSHOCMI A HAYKOEMHOCMI GUPOOHU-
ymea, Yxpaina cymmeeo gidcmac 8i0 8UCOKOPO3GUHEHUX Kpait. [JoCHiOdNceHHs ROKA3AAU, W0 OCHOBHOIO NPUHUHOIO
Yb020 € HU3bKA e)eKMUBHICMb HAYKOBUX 00CAI0NHCEHb MA 0OCUMb HU3bKA eeKMUBHICMb poOOmU 3HAYHOI Kilb-
Kocmi naykoeux yemarnos. Oomedceni pecypcu Yxpainu @ ymosax 60€HH020 cmany He 003607A10Mb iti NOSHOYIHHO
3atmamucst po3pooxoio Hosux nioxodie. OOHAK Ys mema 3anumacmscs akmyanbhoio. Icnye nazanvha nompeba
8 NOULYKY HOBUX MemoOi8, NOKA3HUKIE Ma Kpumepiie oyiHKU HAYKOBO-MeXHIYHOI disnbHocmi, sKi 6 i0obpadicanu
peanvHuti cman eghexmueHOCmi HayKOGUX YCMAHO8.

KIIFOYO0BI CJIOBA: nayxosa 0isiibHicmb, OYIHKA HAYKOBUX OOCTIOJCEHD.
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