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THE DEVELOPMENT OF THE METHOD
OF RATINGS FORMATION OF SCIENTIFIC

AND SCIENTIFIC-PEDAGOGICAL STAFF
PUBLICATION ACTIVITY

O6rpynmosano neobxionicmo Qopmysans petmunzis nyoiikayiiunoi akmueHoCmi HayKoBUX ma Hay-
K0B0-NeOAz02ZIUHUX NPAUTEHUKIE BUULUX HABUATILHUX 3aKIA0I6 K 0I€6UX IHCMPYMenmis 3abe3neuenns ma
nidsuwenis Konkypenmocnpomoxcnocmi BH3. Poszsunymo memoo popmyeanis petimunzy nyoriKauitnoi
AKMUBHOCMI HAYKOBUX A HAYKOBO-Ne0az02ZIMHUX NPAUIGHUKIE 3G NOKASHUKOM, SKUL PO3PAX0BYEMbCSL
K Cepednb038aANCeHa KIbKICMb HAYK0BUX nyOiiKayii (Monozpagiil, cmameil, mamepiaiie Konpepenuiil )
3a susnavenui nepiod. Pospobaeno zaxodu wo0o nocurenns nyorikauitinoi axmueHocmi.

Kmwouosi cnosa: peimunz nyorikayiinoi akmusnocmi, memoouxa Gopmysanns petumunzy nyoui-
Kauiinoi akmueHoCmi HayKoBuUx ma Hayko8o-nedazoziunux NPayieHuKie, MOMUBY8anHs HAYKOBUX Ma

HAYK0B0-Nedaz0ziuHux NpauieHuKie.

1. Introduction

Publication activity is one of the most important in-
dicators of the effectiveness of scientific and scientific-
pedagogical staff of higher educational institutions (HEI),
and in general domestic science. According to the Law
«On scientific and scientific and technical activities» [1]
«the scientific result is a new scientific knowledge ob-
tained in the process of fundamental or applied scientific
research and recorded on media. The scientific result can
be in the form of a report, a published scientific article,
a scientific report, a scientific report on research work,
a monographic study ... and so on». The number of scientific
publications and their citations are key in the methods
for calculating the authoritative international rankings —
THE World University Rankings, QS World University
Rankings. Therefore, the strengthening of the publication
activity is an important activity of the universities in or-
der to intensify the scientific work, obtain the results of
fundamental and applied research of a high level, improve
the scientific reputation of universities and ensure their
presence and promote the improvement of positions in
international and domestic rankings.

2. The ohject of research
and its technological audit

The object of research is the method of rating the
publication activity of scientific and scientific-pedagogical
staff of higher educational institutions. The subject of
evaluation of the publication activity of scientific and
scientific-pedagogical staff is the number of scientific publi-
cations — monographs, articles and conference proceedings.

3. The aim and ohjectives of research

The aim of research is development of mechanisms
and tools for strengthening the publication activity of

scientific and scientific-pedagogical staff of higher edu-
cational institutions.

To achieve this goal, the following main tasks are identified:

1. To analyze the state of the publication activity of
domestic universities and establish links with the systems
of motivation in these universities.

2. To justify the necessity of rating the publication
activity.

3. To substantiate indicators for the formation of a
methodology for rating the publication activity of scientific
and scientific and pedagogical staff.

4. To develop a method for the formation of the rating
of the publication activity of the scientific and scientific
and pedagogical staff (SSPS).

5. To formulate the proposals for strengthening the
SSPS publication activity.

4. Research of existing solutions
of the prohlem

The publication of foreign and domestic scientists, as
well as analysts in the field of scientometry, is devoted to
the study of various aspects of publication activity [2-8].
In [2—4], theoretical and practical aspects of the use of
scientometry are reflected, the development of the meth-
odological foundations of scientometry in the context of
expert evaluation of the effectiveness of research activity
is analyzed and tools for supporting scientometric studies
are developed.

It is important to note that today there is no com-
mon opinion on the objectivity of existing approaches
to assess the results of scientific activity. For example,
in [5] it is pointed out that the simplified approach to
assessing the results of a scientist’s work is inadmissible;
the author argues reasonably that the number of citations,
as well as the number of publications in prestigious scien-
tific journals, in fact do not always reflect the absolute
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quality of the study. The authors of [6] note that al-
though the number of views of the full-text version of
the article and the number of citations can be assessed
by the interest of scientists, but this does not take into
account many aspects, in particular, quality, novelty and
value of publication, and therefore knowledge needs to
be assessed not only by quantitative indicators.

The general conclusion is the conclusion formulated
in [7]: <only professional expertise can provide a com-
prehensive objective assessment of scientific results and
merits; scientometric indicators as a tool for supporting
decision-making by experts». An integrated approach and
the combination of expert judgment with scientometric
methods of analysis is the optimal solution to the problem
of assessing the results of scientific activity.

Therefore, taking into account that the domestic uni-
versities set the task of integration into the global scien-
tific and educational space and presence in international
rankings, the actual issue remains to search for effective
mechanisms and tools for strengthening the publication
activity and increasing citations.

5. Methods of research

To solve the problems, the methods of analysis and syn-
thesis, logical generalization, comparative comparison are used.

6. Research results

Publication activity is an indicator of the SSPS ef-
fectiveness and its stimulation is a component of the state
policy in the sphere of educational and scientific activity.
A certain number of scientific publications is one of the
requirements for the publication of scientific research results
in the certification of workers for academic degrees and
academic ranks. Thus, according to [8], for the defense of
the thesis for the academic degree of a doctor and can-
didate of sciences, articles in professional publications of
Ukraine and other countries are necessary (publications in
Ukrainian journals included in international scientometric
databases can be equated to such publications).

According to [9], among the main criteria for assessing
the scientific activities of applicants for academic ranks
of professors and associate professors is the availability of
scientific papers published after the defense of the thesis (re-
spectively, the doctoral and candidate) in domestic and/or
foreign peer-reviewed professional journals, of which at least
two (one for the academic title of associate professor) of
publications in periodicals included in the scientometric
databases Scopus or Web of Science. In addition, it is neces-
sary — in the absence of a certificate in accordance with
the Pan-European Recommendation on Language Educa-
tion at a level no lower than B2 — that there are at least
10 papers published in English in periodicals included in
in the scientometric databases Scopus or Web of Science.

Publication activity is an important indicator of the
effectiveness of management policy at the university level.
The analysis of the results of the rating of universities
in Ukraine according to SciVerse Scopus scientometric
database in 2017, which reflects the integral data on the
number of publications [10] and monitoring of events, is
regularly used by leading universities (Table 1) to strengthen
the publication activity, indicates the availability in these
universities of integrated systems motivation: the imple-

mentation of the Regulations on the SSPS awarding, on
the rating of departments and scientific and pedagogical

staff, and the like.

Tahle 1

The list of universities that took the first ten places in the ranking
of universities in Ukraine According to the scientometric SciVerse Scopus
database in 2017

No Universit Number Number | Hirsch index
) v of publications | of citations | (H-index)

1 Tar'as Shevchenk.u National 14802 58483 79
University of Byiv

p |- farazin Bharkiv Na-| g0, 40675 80
tional University

3 Yur?y FEdkuYich [;hemivtsi 2547 10122 51
National University

4 Ivan.Franku Natiunal Uni- 58273 28547 50
versity of Lviv
Odessa I. I. Mechnikov Na-

2 tional University 2780 14023 o0
NTUU «Kyiv Polytechnic

6 |Institute named after Igor 5862 13118 43
Sikorsky»
M. Gorky Donetsk National

7 Medical University 953 6056 40

8 QIES Hnn.char.]]nipru Na- 2184 10249 37
tional University
National Technical Univer-

9 |sity «Kharkiv Polytechnic 2425 8556 36
Institute»

10 Lvi.v Pu.lytechnil: National 4278 9025 77
University

A more detailed analysis of the systems of motivation
shows the effectiveness of their influence in a relatively
short period of time; Starting from 2010-2013, at the Taras
Shevchenko National University of Kyiv, V. N. Karazin
Kharkiv National University, Lviv Polytechnic National
University, NTUU «Kyiv Polytechnic Institute named after
Igor Sikorsky», Sumy State University and other higher
educational institutions, led to the ranking «redistribu-
tion» of these universities in accordance with analysis of
the number of their citations in 2014-2016 in Scopus,
conducted by the Center for Social Communication of
Vernadsky National Library of Ukraine [11].

Table 2 provides information on the publication ac-
tivity and the number of publications cited by Scopus
in ten universities of Ukraine, sorted by the number of
publications in 2016.

Improvement of the ranking positions of the Lviv Poly-
technic National University (the third place among univer-
sities by the number of publications in 2016) indicates the
effectiveness of the motivational policy in this university.
In Lviv Polytechnic, a number of Regulations have been
developed and implemented, directly and indirectly aimed at
strengthening the publication activity. This is, in particular,
the Provision on the material encouragement of scientific
and pedagogical, pedagogical, scientific and engineering staff
and doctoral students of the Lviv Polytechnic National
University, which provides for a number of incentives for:

— publication of scientific articles in scientific perio-

dicals that are part of the international scientometric

databases Scopus, Web of Science;
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— the achievement of the value of the h-index in the
scientometric databases Scopus, Web of Science, equal
to 10 and above;

— the inclusion of a scientific journal to scientometric

databases Scopus, Web of Science;

— publication of English-language scientific journals;

— obtaining international language certificates (from

English, German, French);

— obtaining international scientific grants and also the

Regulations on the rating of the departments and on

the rating of scientific and pedagogical staff.

The leadership by the Taras Shevchenko National Uni-
versity of Kyiv in the rankings of publication activity for
a long time can be explained, besides other important factors
realized at this university, by the formation of ratings of the
publication activity of scientific and scientific-pedagogical
staff. Taras Shevchenko National University of Kyiv is now
the only university that monitors the publication activity
and publishes on its website the ratings of scientific and
scientific-pedagogical staff, academic departments (insti-
tutes, departments) and scientific departments [12]. Such
ratings are published on the site since 2012.

The choice of the Hirsch index (based on the number
of scientific publications in the journals included in the
Scopus and the number of citations) as an indicator by
which the rating is formed due to its use in rating methods
by the authoritative international university rankings —
THE World University Rankings, QS World University
Rankings, as well as when making decisions in competi-
tions for international scientific grants.

The effectiveness of this approach confirms the ap-
propriateness of disseminating positive experience and
its use in the motivation systems of other universities.
However, it should be noted that the Hirsch index is an
important but not the only indicator that should be taken
into account when assessing the SSPS performance. The
number and different types of publications — in particular,
monographs, articles in professional editions of Ukraine
and foreign publications, as well as conference proceedings,
are taken into account in the methodology for calculating
national rankings, when assessing the results of scientific
activity of the university by the Ministry of Education and
Science of Ukraine, during the examination in competi-

tive selection scientific projects of fundamental research,
applied research, scientific and technical (experimental)
developments, as well as in evaluating the results of their
implementation.

That is why the authors propose to supplement the
existing methods of assessing the SSPS publication activity
by the method of rating the publication activity on the
basis of the indicator, which is calculated as the average
number of scientific publications for a certain period.

Let’s consider a method of formation of SSPS rat-
ing on the index of the publication activity of Ira. It is
proposed to form every six months and annual ratings
on the index of public activity I,, — an indicator that
is calculated as a weighted-average number of scientific
publications (monographs, articles, conference proceedings)
for a certain period. When creating ratings, authors’ pro-
files (Author ID in Scopus and Researcher ID in the Web
of Science) are taken into account, which testify to the
author’s affiliation with universities.

The rating is formed based on the monitoring results
of the number of published monographs, articles, confe-
rence proceedings for a certain period (half year or year)
contributed by the staff of the departments and scientific
units in Science LP.

Science LP is an automated system of scientific repor-
ting developed and implemented at the Lviv Polytechnic
National University with the aim of creating a database
on the annual results of scientific activities and, in par-
ticular, information on the SSPS publications.

Formation of SSPS rating is carried out by building
the rating list of employees (according to the institutes,
departments, scientific subdivisions) by the index of the
publication activity of the I,, — integral characteristic,
which aggregates the indices of publication activity by
types of publications (monographs, articles, conference
proceedings) I;, taking into account their weight. The
form of the rating list is presented in Table 3.

Indices of publication activity by types of publi-
cations [; are integral in subsystems of individualized
indicators taking into account their weight. Types of
publications (monographs, articles, conference proceedings)
are characterized by the corresponding weight coeffi-
cients (wj) (Table 4).

Tahle 2
Data on the publication activity and the number of citations of universities in Ukraine
2014 2015 2016
. Hniversiy Publications [2[? ;tzt_l;r[i B) Publications (ZUE;tSEgES'l 5) Publications | Citations

1 | Taras Shevchenko National University of Kyiv 941 2572 1008 1432 732 201
2 | V. N. Karazin Kharkiv National University 451 1020 477 499 405 86
3 | Lviv Polytechnic National University 245 434 382 283 376 50
4 | NTUU «BEyiv Polytechnic Institute named after Igor Sikorsky» 4229 499 359 211 315 36
5 |Ivan Franko National University of Lviv 323 567 314 320 249 36
6 |Sumy National University 224 387 204 190 158 48
7 | National Technical University «Aharkiv Polytechnic Institute» 147 279 156 127 143 30
8 | Yuriy Fedkovich Chernivitsi National University 161 368 155 125 118 22
9 |[National Aviation University 134 148 143 17 98 12
10 | Oles Honchar Dnipro National University 161 170 133 96 95 18
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Table 3
The form of the rating of full-time scientific and scientific-pedagogical staff by the index of publication activity in ____ half of year (in year)
Number of publications =
in half of year (in year) 2
|
Monographs Articles Conference proceedings i
|
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Tahle 4 with the goals and objectives of the activities of the «Lviv
Indicators for the formation of the Index of publication activity Polytechnic» National University. Coefficients of weight
may vary — depending on the objectives and objectives
Type of publica- The weight of other universities.
ti d weight - fficient of th . . . .
r;; E;r; 1hV;Etlgpe Sub-type of the publication C;fh_l;; ;2 n[; thEE For the formation of the rating list at the first stage,
of publication publication g the relative indicators for each type of publications (P) for
1.1, Monographs published by the de- each person are determlged — Pj, where, j=1:3, 1.=1,n.2.
cision of the academic council of the o4 Generalizing characteristics by types of publications is
Monographs | URiversity or issued in the languages E the indexes of publication activity by types of publica-
(W;=0.4) of the EU (except English) tions [;, where j=1,3, determined in the second stage.
1.2. Monographs published in English g12=05 To determine the indices [}, the Pj; indices are calculated
1%, Other 715=0.1 for each publicat‘ion .within e.ach. subspecies according to
— - - the types of publications, taking into account the number
2.1. Articles in journals included in the f auth N
scientometric databases Scopus and 721=0.4 Of authors
Web of Science mo A
Articles 2.2. Articles in the journals included P; N (H
(W,=0.4) |in the List of professional editions of g22=0.3 =170
Ukraine
2.3, Articles in foreign scientific journals | gz5=0.25 where Pj — the calcglatgd Valu.e Qf the subspe.mflc index of
24 O 008 the employee’s publications within each species; N, — the
- e Taa=" number of authors, z — the number of subspecies publications.
53-1;:[?“‘”9’;‘:9. Pl'lucde‘zld?“gipuhl}s}md 07 Index of publication activity by types of publica-
in the journals included in the sciento-| 51 =0. tions (monographs, articles, conference proceedings) I; is
metric databases Scopus D L. . I
Conference |32, Cont p e the sum of indicators within each type of publications,
N .¢. LONIerence proceedings, publishe : : . : . 1 .
proceedings | i iher journals (which are not in- ~ taking into account their weight coefficients, so:
(Ws=0.2) cluded in the scientometric databases m;
3.1.1. Abroad g32=0.2 I;=3 Pixq;. (2)
i=1
3.2.2. In Ukraine 733=0.1

Each j-th kind of publications is characterized by some
number of mj subspecies of publications, which, in turn,
are determined taking into account the corresponding
weight coefficients (g;;) (Table 4). The weighting fac-
tors for the types of publications (wj) and the weighting
coefficients of the subspecies of publications (g;;) are de-
termined on the basis of expert judgment in accordance

The third stage determines the integral rating index
of the SSPS publication activity (I,):

3
Lo=Y1;xw;, 3)
Jj=1

where w; — the weight coefficient of the j-th type of pub-
lications (Table 4).
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The next stage is the formation of the SSPS rating
by the integral rating index of the publication activity.

Formation of ratings of publication activity and publi-
cation of them on the university’s website is an important
motivating factor for SSPS to continue its active work,
increase professional qualifications and maintain a constant
activity in scientific activities.

The ratings of the publication activity enable the heads
of scientific and educational and scientific departments to
perform a comparative analysis of activities and assess the
contribution of each employee to the effectiveness of the
unit and the university as a whole, to use the obtained
information for making managerial decisions.

7. SWOT analysis of research results

Strengths. The strength in this research is improvement
of the systems of motivation of universities and to pro-
mote the strengthening of the SSPS publication activity.

Weaknesses. The weakness of this research is the lack
of an opportunity to assess the quality of publications.

Opportunities. The opportunities for further research are
the study and analysis of the dynamics of the influence
of the ratings of publication activity on the scientometric
indicators of universities.

Threats. The threat to the results of the conducted
research is the dependence of an objective evaluation of
the publication activity on the correctness of the forma-
tion of databases of SSPS publications.

The indicators of publication activity and citation in-
dexes are not the only and final criteria for assessing
scientific results. At the same time, the strengthening of
the SSPS publication activity and the increase in cita-
tion indexes is an important direction of the university’s
management policy, since these indicators are used in the
calculation methods according to the versions of authorita-
tive international university rankings and in the methodo-
logy for calculating domestic rankings, and also during the
examination of projects for international grants and when
assessing the results of scientific activity of the university
by the Ministry of Education and Science of Ukraine, etc.

As a result of the research:

1. Tt is established that the state of the SSPS publica-
tion activity depends on the effectiveness of the motivation
systems implemented in the university. The development
of a set of measures to encourage employees to engage in
scientific activities contributes to the strengthening of the
publication activity. The effectiveness of the motivation
systems is shown on the example of the Taras Shevchenko
National University of Kyiv and the Lviv Polytechnic Na-
tional University.

2. It is proved that the regular formation and publica-
tion of ratings of publications activity has a motivating
effect and makes it possible to assess the contribution of
each employee to the development of the university, to
encourage it to achieve results and maintain a constant
activity in scientific activity.

3. The method of rating the SSPS publication activity is
developed according to the indicator, which is calculated as
the average number of scientific publications (monographs,
articles, conference proceedings) for a certain period.

4. Proposals for strengthening the SSPS publication
activity are formulated:

— improvement of information support for scientific

activities;

— realization of constant monitoring of the performance

of scientific and pedagogical workers, fulfillment of

their individual work plans;

— improvement of SSPS motivation systems based on

monitoring of publication activity;

— improvement of the material and technical support

of scientific activities;

— introduction of the practice of compulsory learn-

ing of foreign languages; granting the possibility of

attending such courses on preferential terms in the

linguistic centers of universities;

— realization of constant monitoring of the quality of

scientific journals published in universities, and their

inclusion into scientometric databases Scopus and Web

of Science;

— strengthening of international scientific cooperation.
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PA3BUTHE METOJIR $OPMHPOBAHMA PEATHHIA
NYBMMKALKHOHHOA AKTHBHOCTH HAYYHRIX M HAYYHO-
NEJArOrM4ECKMX PABOTHHKOB

ObocHoBana HEOGXOAUMOCTDH (HOPMUPOBAHISI PEHTHHIOB My6-
JIMKAIMOHHOI aKTHMBHOCTU HAYYHBIX M HAYYHO-TIE€AArOTHYECKIX
PaGOTHUKOB BBICIINX Y4eOHBIX 3aBE[E€HUN KaK JIeHCTBEHHLIX WH-
CTPYMEHTOB OOECIIeYEH NS 1 TOBBIIEHNs] KOHKYPEHTOCTIOCOOHOCTH
BY3os. Pazsut MeTo hopMupoBanus peidTiunra myOoJauKanoHHo
AKTHBHOCTH HAYYHBIX U HAYYHO-TIENarOrHYecKuX PaGOTHUKOB 110
[10KA3aTeJsI0, KOTOPBIH PACCUNTHIBAETCSI KAK CPeHEeB3BEIIEHHOe
KOJINYECTBO Hay4HbIX myGuukaiuii (MoHorpadwmii, crarteil, Mare-

puanioB KoHdepeHnuii) 3a onpeneneHublii nepuoj. Paspaboranp
MEPONPUATHS 110 YCUICHHUIO TTyOJIUKAIMOHHOW aKTHBHOCTH.
Kmouesrte cnoga: peliiTuHr MyGIMKAIIMOHHON aKTUBHOCTH, (HOP-
MUPOBaHUE PEUTUHIOB HAYYHBIX M HAYYHO-TIEarOrHYecKuX paboT-
HUKOB, MOTUBAIIUS HAYYHBIX U HAYYHO-TIEJATOTNYECKUX PAOOTHUKOB.

Kuzmin Oleh, Doctor of Economic Sciences, Professor, Depart-
ment of Management and International Business, Director of the
Institute of Economics and Management, Lviv Polytechnic National
University, Ukraine, e-mail: oleh.y.kuzmin@Ipnu.ua, ORCID: http://
orcid.org/0000-0002-6014-6437

Zhuk Liliya, PhD, Associate Professor, Head of the Department of
Scientific Research, Lviv Polytechnic National University, Ukraine,
e-mail: liliia.vzhuk@Ilpnu.ua, ORCID: http://orcid.org/0000-0001-
7299-2705

UDC 323.41:62
DOI: 10.15587/2312-8372.2017.113175

FORMATION OF BLOCKS

OF CATEGORIAL APPARATUS
OF CONSTRUCTION INDUSTRY

IIpoananizosano sapybixcnuii 00ceio 3 numans pozsumxy 6ydiseavnoi zanysi. Knacugixosani icnyroui

nidxoou 0o nonssmmsi 6ydisenvna 2any3sv. 3anponorosano posensoamu 6yoiseviy 2anyss K 0emencieny
eKOHOMIUNY cucmemy 8 6y0ieHUUmei, w0 00 €OnYe OIANbHICIb CYKYNHOCTNE NIONPUEMCME T BUPOOHULMS,
w0 807100i10Mb 03HAKOI0 pecypcrozo ednocmi. Chopmosano 610KuU KamezopiaivbHozo anapamy, wo 6KiH-

4amo NPOMUCIOBULL, 2A1Y3€8ULL, YNPABITHCOKULL T COUIATLHUL NIOX00U.
Kmouosi cnosa: 0ydisenvia zanysv, 6ydisesvnuil Komniexc, oydisevui opzanizauii, 6yodienuymeo,

O0KU.

1. Introduction

Construction industry occupies a leading position in
the structure of the national economy of the country and
in the development of the territory. At the present stage,
the construction industry is a complex system that includes
many subsystems that are interconnected and exert mutual
influence on the constituent elements. That is why the task
of justifying the theoretical and conceptual foundations
of the management of the construction industry is urgent
in the context of accelerating the structural changes in
the national economy, which is expedient to begin with
the development of the conceptual apparatus.

2. The ohject of research
and its technological audit

The object of research is the systematization of scien-
tific views of foreign scientists on the development of the
construction industry.

The construction industry occupies a leading position
in the structure of the national economy of the country
and in the development of the territory. At the present
stage, the construction industry is a complex system that
includes many subsystems that are interconnected and exert
mutual influence on the constituent elements. That is why

the task of justifying the theoretical and conceptual foun-
dations of the management of the construction industry
is complex, in the context of accelerating the structural
changes in the national economy, which is expedient to
begin with the development of the conceptual apparatus.

Despite the significant contribution to development of
scientific thought in construction, most authors consider
the construction industry without paying sufficient atten-
tion to modern terminology, the development of which
occurs in connection with the evolution of the theory of
economics, the improvement of market relations, and the
formation of new trends in development of the economy.
In the modern scientific and methodological literature,
researchers interpret the concept of the construction indus-
try depending on the object and the subject of research.
At the same time, it becomes necessary to clarify the
conceptual apparatus in the sphere of economic activity,
which takes into account various properties and charac-
teristics, as noted in [1].

3. The aim and ohjectives of research

The aim of the article is formation of blocks of the
categorical apparatus of the construction industry to de-
termine the strategic guidelines for the development of
construction.
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