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Y cyyqacHomy HayKoBOMy cepenoBuLi SKICTb rybikauivi, rybnikaliviHy akTUBHICTb BYEHOIO, HaByaslbHOrO 3aKniafdy v
HayKOBOI' yCTaHOBY OLIHIOOTb 3 AONOMOIOr KOMI/IEKCY HayKOBOMETPUYHUX MOKa3HUKIB. CEPES HUX BUAI/IAIOTL HACTYIHI:
CYMapHy UNTOBAaHICTb, 3aralibHy KifIbKiCTb MOCWIaHb, iHAEKC XipLia, iMnaKT-¢akTop, g-inaekc, i-10-inaexc. Meroro cTarTi
€ BUCBIT/IEHHS NPUVIOMIB po6OTU 3i CBITOBUMM HAYKOBO METPUYHUMU 6A3aMU HAYKOBOI JIiTepaTypu, MOSICHEHHS CYTHOCTI
7@ aaropuTMIB PO3paxyHKy OCHOBHUX HayKOBOMETPUYHUX MOKa3HWKIB. Y MPOLECi rniaroToBky CTatTi BUKOPUCTAHO 6ibriio-
CEMaHTUYHWI METOA AOCTIKEHHS V11 aHasli3y HayKoBOI iitepatypu. Y CTaTTi BUCBIT/IEHO MpMHUMIM POOOTH 3 MiXKHapO-
AHumu 6azammn ganux Scopus, Web of Science, Google Scholar, 6ibniorpagivHmnm meHemxkepom Mendeley, cucremoro
ORCID, cyTHICTb HayKOBOMETPUYHUX MOKA3HUKIB, LLO PO3PaxoBytOTLCS AaHUMKU pecypcamm 1a ciepm ix 3acTocyBaHHs.
[IpoaHasizoBaHo rno3nTUBHI CTOPOHU BUKOPUCTAHHS HayKOBOMETPUYHNX MOKa3HUKIB /18 BU3HAYEHHS BIVIMBOBOCTI KOHK-
PETHOro aBTopa Yu yCTaHOBM, @ TaKOX pPsf Cy6 EKTUBHUX HELOJTIKIB LUMPOKOIo iX BrPOBaMKEHHS y 3aK1aaax BULYOI OCBi-
1. CydacHi iHCTpYMEHTY poboTH 3 HayKOBOK IHGOPMALIEIO BigirpatoTb MpPoBIAHY POsib Y HAYKOBO-AOC/AHIM Ais/IbHOCTI
BYEHWNX, 3aK/1aAiB BULLOI OCBITY, HayKOBUX YCTAHOB. PiBeHb SKOCTI rybJiKaLivi BUSHa4YaETHCS 3 JOMOMOror HU3KU HayKo-
BOMETPUYHUX MOKA3HWKIB, L0 PO3PAaXOBYHOTLCS aBTOPUTETHUMY O6a3ammu HayKoBOI siitepatypu. CEPES HUX BUSHAHUMU €
6a3un Scopus Ta Web of Science. h -iHaekcu, po3paxoBaHi Ha OCHOBI NyOJiKaLid y ymx 6a3ax, C1yryroTb SKICHUMY MOKa3-
HUKaMK OLiHIOBaHHS HayKoBOI Aisi/IbHOCTI.  Scopus Ta Web of Science, Kpim BriacHux BOyA0BaHUX IHCTPYMEHTIB MOLLIYKY,
Bi3yanizayii, aHasni3y Ta BIAC/IAKOBYBaHHS AaHWX, IHTErpOBaHi 3 peectpamy BYEHUX, Gi6/1iorpadpidHuMmu MeHEMKEPamu,
nnariHamu, Lo A03BO/ISIOTL aBTOMATU3YBATH MPOLIECH CTBOPEHHS UNTAT, CIIUCKIB JIITEPATYpH, NMigroToBKU ry6sikauivi 3a
BUMOIramMu KOHKPETHOIO BUAAHHS], POBOTU 3 MOBHOTEKCTOBUMY BEPCISIMU CTaTe y pi3Hux gpopmarax.

KntoyoBi cnoBa: MixHapoaHi HaykomMeTpuyHi 6asu aaHux, MeTogornoris nowwyky, Scopus, Web of Science, Google Scholar.

In the contemporary academic setting, the quality of publications and the publication activity of a scientist, educational
or research institution are evaluated using a set of scientific metric indicators. There are the following parameters: total
citations, total number of links, the Hirsch index, impact factor, g-index, and-10 index. The aim of the paper is to cover
the methods of working with the world scientific and metric databases of literature, as well as to explain the essence and
algorithms for calculating the major scientific and metric indicators. We used the bibliosemantic research method in or-
der to analyze the relevant scientific literature. The article describes the principles of mastering the tools of international
databases Scopus, Web of Science, Google Scholar, Mendeley bibliographic manager, ORCID system. The paper focuses
on the essence of scientific and metric indicators, calculated by these resources, as well as their scope and possibilities.
The authors analyze the positive aspects of using the scientific metrics to determine the influence of a particular author
or institution, as well as a number of subjective disadvantages of their widespread adoption in higher education. The
modern tools for working with scientific information play a key role in the research activities of scientists, institutions of
higher education, research institutions. The quality of publications is determined by a number of scientific metrics, calcu-
lated by authoritative scientific literature databases, such as Scopus and Web of Science. The h-indices are calculated in
terms of publications in these bases, and serve as qualitative indicators for scientific activity evaluation. Scopus and Web
of Science, in addition to their own built-in tools for searching, visualizing, analyzing and tracking data, integrated with
the registers of scientists, bibliographic managers, plugins that allow to automate the processes of citation, lists of litera-
ture, preparation of publications according to the requirements of a specific edition, work with full-text versions of arti-
cles in different formats.

Key words: international scientific metric databases, search methodology, Web of Science, Google Scholar.

Bibliometry as a new direction in the study of science ment of science (monitoring), rather than obtaining the
is based on the analysis of bibliographic data of publica- statistical indicators. The objects of study in the bibli-
tions and aims at strategic forecasting of the develop- ometric research are publications sorted by authors, by
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publication sources, by subject sections, by countries and
so forth. In the modern scientific world, a number of bibli-
ometric terms are used, including: total number of refer-
ences, average citation, total citations, impact factor, the
Hirsch index (h-index), ranking place, etc. It is important
to understand the scope of these terms. Hence, the im-
pact factor is calculated for journals, h-index — for a sci-
entist or an organization, whereas the number of refer-
ences — for research articles. Let us consider these terms
in more detail.

The Hirsch index (h-index) is a scientific metric indica-
tor, based on the calculation of the number of researcher
publications and the number of citations of these publica-
tions. The h-index is a quantitative characteristic of a sci-
entist's productivity for the whole period of their activity.
The indicator was suggested by the American physicist
Jorge Hirsch, Professor at the University of California,
San Diego, in 2005. The algorithm for calculating the h-
index is as follows: if a scientist has published N articles,
n of which have been cited at least n times, then the sci-
entist's h-index will be n. For example, a scholar’s array
of articles comprises 80 papers, 7 of which have been
cited at least 7 times each. The h- index of this scientist
is7.

The h-index is automatically calculated by resources,
publicly available on the Internet, including Google
Scholar, Scopus, Web of Science databases.

The g-index is a bibliometric indicator, calculated on
the basis of the scientist's citation distribution. The algo-
rithm for calculating the g-index is as follows: for a set of
articles, sorted in the descending order of citation, the g-
index is the largest number, such that 9 of the most cited
articles has received (in total) at least g° citations.

The i-10 index is a bibliometric indicator, used by
Google Scholar to dynamically evaluate a scientist’s or
organization's publishing activity and is calculated on the
basis of bibliometric indicators. The i-10 index calculation
algorithm is as follows: the index shows the number of
publications that have at least 10 bibliographic refer-
ences.

The h-index and i-10 index are calculated by scientific
and metric databases automatically as search engines
(crawlers) track new links to relevant articles on the Inter-
net, posted in open access. The g-index, unlike the pre-
vious two, is not calculated automatically, it must be de-
termined manually.

The above mentioned scientometric indexes are used
to determine the influence of a particular author, their
publishing activity. These indices are qualitative parame-
ters of scientific activity of a scientist. In addition to their
undeniable benefit, they have a number of subjective
shortcomings: the author of a paper that has been quoted
for 100 times and the author who wrote 10 articles, each
cited once, have the h-index equaling to one; scientific
and metric indices do not reveal the promising directions
of young scientists, whose articles are still little cited; the
h-index, calculated for organizations and institutions does
not take into account the average number of scientists in
institutions, etc.

Impact factor (IF) is a numerical scientometric indica-
tor of the impact of a scientific journal, calculated as the
ratio of the number of references received by a journal in
the current year to articles published in this journal in the
previous two years, to the number of articles published in
this journal in these two previous years. Thus, the impact
factor is the measure that determines the frequency at
which the average article is cited. As a criterion for
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evaluating a journal, the impact factor indicates that a
journal that publishes a significant number of articles that
other scholars actively refer to is sufficiently influential.

The impact factor of scientific journals is calculated by
the Institute for Scientific Information
(https://isindexing.com/isi/) and published by Journal Ci-
tation  Report (https://clarivate.com/products/journal-
citation-reports/). The Institute for Scientific Information
does not embrace reports, editorials and other types of
publications for their calculation, and for new journals IF
is calculated for a two-year period.

Bibliometric assessment of science is also carried out
to provide society with a holistic view of the research en-
vironment at the state level. In Ukraine, there is a single
register of bibliometric profiles of scientists and organiza-
tions "Bibliometrics of  Ukrainian  Science"
(http://www.nbuviap.gov.ua/bpnu/). The system provides
comprehensive statistical information on the sectoral, de-
partmental and regional structure of science in Ukraine,
and it is a national segment of the international Ranking
of Google Scholar Profiles. The system processes biblio-
graphic profiles of scientists in Google Scholar and Sco-
pus.

The Scopus database contains abstracts and infor-
mation about peer-reviewed scientific literature. In addi-
tion, the database has built-in tools for finding, analyzing,
visualizing and tracking data. Scopus presents a wide
array of scientific information in compliance with quality
control standards. Scopus data quality is supported by
the leading research and educational institutions around
the world and is therefore used by renowned rating
agencies to compile world university rankings. The data-
base includes publications such as open access, books,
conference materials, patents, specialized publications
and the like. The database displays the full volume of
publication metadata, digital indicators and article IDs,
author and organization profiles. With Scopus tools, one
can compare journals by bibliometric indicators (CiteS-
core, SNIP, SJR). The organization profile presented in
Scopus has detailed information to evaluate its scientific
activities.

The Scopus peer-reviewed database is updated twice
a year and presented as a spreadsheet with a set of fil-
ters that allow to select journals for publication by various
indicators, including impact factor, country of publication,
area of science, specialty, etc.

Scopus author profile is a rather informative parame-
ter that shows the total number of publications and cita-
tions, the h-index, the citation schedule of papers, co-
authors, links to the affiliated organization profile and so
on.

Scopus built-in features allow to find the most cited
works of the author of the organization, to check the im-
pact factors of journals in real time, to find partner or-
ganizations, authors working on similar scientific topics.
The advanced Scopus features and products, integrated
with it, are aimed at automating routine processes when
creating publications and submitting them to editorial
boards. These include the Mendeley bibliographic man-
ager and the ORCID international registry of scientists.
Further, let us focus on these tools in more detail.

The recommended list of references is approved by
the Order of the Ministry of Education and Science of
Ukraine No. 40 “On Approval of Requirements for Disser-
tation” as of 12.01.2017. The list contains a recom-
mended set of styles for designing the references to pub-
lications, including MLA (Modern Language Association)
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style, APA (American Psychological Association) style,
Chicago / Turabian style, Harvard style, ACS (American
Chemical Society) style, AIP (American Institute of Phys-
ics) style, IEEE (Institute of Electrical and Electronics En-
gineers) style, Vancouver style, OSCOLA, APS (Ameri-
can Physics Society) style, Springer MathPhys Style. The
choice of reference style depends on many conditions,
including the area of expertise within which the research
is performed. Preparing an article for the requirements of
a particular journal, including citation styles, is a very la-
borious process. For this purpose, special software (bib-
liographic manager) is used to simplify the work with sci-
entific information and to automate the processes of cita-
tion and the list of references. Bibliographic manager
Mendeley is an on- and off-line application, designed for
individual and shared use. Mendeley is compatible with
PDF versions of articles.

Scopus is integrated with the ORCID international
registry of scientists. Open Researcher and Contributor
ID (ORCID) is a registry of author IDs, designed to pre-
sent transparently the research activities and freely ac-

cess its results. The main advantage of ORCID, in our
opinion, is that it can be linked to the Scopus Author 1D
and the Web of Science Researcher ID. Thus, the identi-
fier binds all the unique author IDs and all possible spell-
ings, allowing to export citations from other databases, to
present the results of research. In addition, ORCID brings
together academics from around the world, including re-
search organizations, publishing houses, grant organiza-
tions.

Google Scholar is a freely accessible search engine
that indexes the full texts of scientific publications in all
fields of knowledge and formats. The database includes
most on-line publications from European and US publish-
ing houses. To start working with the database, one must
follow the link https://scholar.google.com.

The database allows you to search for publications by
keywords , authors' names (Fig. 1). By clicking the icon
*, the selected publication is added to your own library.
Other additional possibilities of Google Scholar are pre-
sented at Figures 2-4.
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Figure 1. Search by authors' names

48



Tom 23, N 3-4 2019 p.

X

MocnaTtucH
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computational biology solutions using R and Bioconductor, 2008,

BibTaX Endhaota ReafMlan Refforks

Figure 2. Generating the references
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Figure 3. Adding the selected publication to one’s own library
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EnekTpoHHa agpeca ANA NiATEepAKeHHA

Mpuxnag: einstein@princeton.edu
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Figure 4. Tracing the citations by using Google Scholar

Web of Science is a scientific metric multidisciplinary database, which includes 15 databases, over 34 thousand jour-
nals and over 150 million documents (Fig. 5).

Web of Sciencem™
OBIOSIS Citation Core Collection Zockpical

Index* Record®
Science Citation Index-Expanded

Social Sciences Citation Index

Arts & Humanities Citation Index
Ocu"e”t (S LRSI Conference Proceedings Citation Index
Book Citation Index
Emerging Sources Citation Index

Current Chemical Reactions

Index Chemicus
GData Citation Index™ Russian Science
Citation Index

Derwent Innovations KCI-Korean MEDLINE®
Index™ Journal Database o

Figure 5. The structure of Web of Science

SciELO Citation Index

The database allows us to search by 254 subject categories. To start working with the database, one must follow the
link https://apps.webofknowledge.com (Fig. 6).
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Figure 6. The welcome page of Web of Science
As a search query, one can choose the name of pub- 9, the search results contain the terms of search query in
lication, keywords, etc. The search query is detailed by any order. To filter the results and reduce their number,
the title, author, and author’s identifier (Fig. 9). The the search query must be entered in the quotation marks
search result is shown in Fig. 9. As can be seen from Fig. (Fig. 7).
InCites  Jourmal Citatio 5 ssential Science lndicators EndMote Publoms Julia = Cnpasa » -
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Figure 7. The search queries in Web of Science
The results refinement panel allows us to limit the documents (articles, reviews, and conference materials),

years of publication (1970-2019), by categories, types of organization profiles, type of access (Fig. 8).

51



Tom 23, N 3-4 2019 p.

PUALTPOEATE PE3YALTaTH N0
8 OmpuTwil gocTyn (40

YIOUHHTE

Tog et nyG nWka A -

« 009 (31T

2018 [1085)

DIT(L144)

2015 [1058)

2015 [1.058)
ACNQTHWTENBHERE napanetphl."
JHAYEHMA ..

YWIOUHHTE

KaTempuun Web of Science -

# MEDKINE GENERAL INTERNAL
[2445)
SURG ERY [083)
HEAITH CARE SCIENCES
SERVICES [1 e

CLINCAL NEUROLOGY [1058)

PUBLIC ENVIRONMENTAL

OOCUPATIONAL HEALTH [983)
ADNCNHWTENE HBE Na pa e TRel |
SHAYZHHA .

YIOUHHTE

Tune QoryMEHTOE -

[#] ARTICLE (3,72
REVIEW (2083
EDIMORIAL MATERIAL [ LGS
PROCEEDING 5 PAPER [L0Z)
LETTER [584
ACNOHATENRHER napanetphl."
IHAYEHMA ..

YIOUHHTE

Mpodunm oprannzaumi -

HARVARD UNNERSITY [40)

UNNERSITYOF CALIFORN 1A
SYSTEM (B4

MCMASTER UNNERSITY [438)

UNNERSITYOF TORDNTO (87

UNNEFRSITYOF LONDON [426)
DONCNHWTENEHBE N3 Pa We TRE |
IHAYEHMA ..

YIOUHHTE

PHHAHCHPYH LLME OP [EHM3E LMK &

CANADIAN INSTITUTES OF
HEAITH RESEARCH (671

NATIONAL INSTITUTE FOR HEALTH
RESEARCH [61)

MEDICAL RESEARCH COUNCIL [58)

NATIONAL NATURAL SCIENCE
MOUNDATION OF CHINA [50)

PFIZER [45)
AONCIHMTEN L HEE N3 pa e TRel
IHAHEHMA ..

YIO4YHHTh

AETopm -

MANCHIKANTIL (82)

PHILLIPS B [52)

DAHM P [56)

BHANLARI M [45)

HAYNES RE [45)
DONCNHWTENEHBE N3 Pa We TRE |
IHAYEHMA ..

YIOUHHTE

HazeaHWA W3QaH M -

AESTHETK PLASTIC SURGERY
(538}
JOURNAL OF EVALUATION IN

YIO4YHHTh

AETOpE -

MANCHIKANTIL (821
PHILLIPS B (&)
DAHM P [55)
BHANLARI M [45)
HAYNES RB [45)

[ENCNHWTEA b HBE N3 Pa We TRbI
IHAHEHMA..

YIO4YHHTh

HazeaHwa WzgaHuil -

AESTHETIC PLASTIC SURGERY
[

JOURNAL OF EVALUATION IN
CLINCAL PRACTICE [373)
JOURNAL OF GENERAL INTERNAL
MEDICINE [124)
JOURNALOFCLINICAL
EPIDEMIDLOGY (117

PLASTIC AND RECONSTRUCTNE
SURGERY [114

AONCIHMTEN L HEE N3 pa e TRel
IHA4EHMA...

YIOUHHTE

I pioc MOTPETE BCE NapaMeTpLl

FIRR RS HR DAL
AP RINE KD IR
LR 2 i

AHANKE pa3yNETATOR

Clarivate

YCKOPEHWE WHHOBALMOHHENX pa3pab ]

Figure 8. The results refinement panel

Thus, modern higher medical education requires a
targeted and methodically thought-out algorithm of mas-
tering the tools of citation databases, such as Google
Scholar and Web of Science [8; 9; 10]. Training of Ph.D.
students is accompanied by learning a large array of sci-
entific information: articles, monographs, patents, etc. In
connection with this, it is necessary to develop the
mechanisms for search, sorting and analysis of scientific
information, writing and registration of one’s own re-
search works. Google Scholar and Web of Science pro-
vide such mechanisms in the modern scientific environ-
ment including bibliographic descriptions of periodicals,
expanded possibilities of searching for necessary infor-
mation, medical information from directories, popular sci-
entific literature, information about methods of treatment,
information about certain medical institutions and individ-
ual doctors, results from recent clinical trials and new
treatments. Adequately selected algorithms of mastering
the tools of citation databases can significantly enhance
and update the training course according to the modern
requirements. The prospects for study consist in further
in-depth research of the potential of Google Scholar,
Web of Science and other databases in training medical
and dental Ph.D. students.
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