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CREATION AND DEVELOPMENT OF COMFORTABLE
INFORMATION ENVIRONMENT OF SCIENCE AT THE UNIVERSITY:
LIBRARY CONTRIBUTION

The objective of the study was identification of essential characteristics of a comfortable information
environment of science and determining the role of the University library in its creation and development. Methods.
The information base of the research consists of the publications of researchers and specialists on the problems
under study, as well as of the results obtained during the research works of the authors of the article; both were
interpreted by the authors and set out in the context of the research objective. Results. The findings are the
presented analysis of definitions of the notions of "information environment”, "information environment of science”,
"comfort of information environment". Essential characteristics of comfortable information environment of science
are featured. The practical value of the research is the applicability of the results to the work of other University
libraries. Conclusions. It is stated that the Belarusian National Technical University Scientific library makes a
significant contribution to the creation and development of a comfortable information environment of science of the
University by means of the introduction into practice of such activities as: information support of applied research
and experimental development carried out in a number of priority areas of scientific and technical activities in the
Republic of Belarus, the creation and maintenance of open access resources, the formation of the needs of scientists
and researchers in primary scientific data, advisory work on researchers registration in various systems of
identification of author profiles, bibliometric research.
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Introduction

The development of information and communication technologies and their integration
into research processes and scientific communication poses new challenges for university
libraries in the context of the implementation of the traditional function related to the
information support of scientific and educational processes. In this regard, the question arises:
how to create a comfortable information environment for science at the university, with all the
variety of tools and services existing today within the framework of the information
infrastructure of science, which allow realizing various goals and tasks of research nature? To
solve this problem, it is necessary to determine the essential characteristics of the comfortable
information environment of science and the role of the university library in its formation and
development.

Methodology

The information base of the study was made up of publications by scientists and specialists
in the field of research, as well as the results obtained during the research works of the authors of
the article. Both the first and the second sets were interpreted by the authors and considered in
this article in the context of the purpose of the study.
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Results and discussion

At first sight, the term “information environment” is among the intuitive ones. At the
same time, an analysis of the literature on this topic indicates the ambiguity of its
interpretation. As an example, let us consider some of them.

The very first definition, proposed by the Internet when entering a corresponding request
in Google, interprets the information environment as “a combination of technical and software
means for storing, processing and transmitting information, as well as the socio-economic and
cultural conditions for the implementation of information processes” (“Informatsionnaya
sreda”, 2019). The first part of the definition assumes that the storage, transmission and
processing of information without hardware and software is impossible, which cannot be
disagreed, given the exponential growth of information volumes in the modern world. The
second one places an additional emphasis on telecommunications, since “informatization” is
“policies and processes aimed at building and developing a telecommunication infrastructure
that unites geographically distributed information resources” (“Informatizatsiya”, 2019).

The following definition interprets the information environment as “a set of information
conditions of the subject existence (this is the availability of information resources and their
quality, development of information infrastructure). The information environment represents
the conditions for the development of the subject “<...>, however, the degree of its preference
is determined by the internal characteristics of the subject,” namely, a priori awareness,
cognition, his/her information needs (Smirnov, 2001). Here, the reference to the role of
information environment in the development of a subject and the dependence of development
not only on the environment, but also on the subject's thesaurus are important. A remark about
the role of the subject's thesaurus is also expressed by Yu. A. Shreider (1976). Namely, in his
statement that in one case “the comfort of the information environment can be achieved by
improving the search accuracy (in this case, the information service reduces the consumer’s
choice, cutting off noise for him/her), and in another case, by providing scientific information
with the necessary meta-information. In this latter case, comfort consists in increasing the
possibilities of choice for the consumer him/herself. With this approach, the determining
criterion is not the criterion of sufficiency and quality of information resources, but the
criterion of quality (comfort) of the information environment” (Shreider, 1976, p. 4).

T. A. Ozhereleva notes that “the information environment <...> is created by a person to
solve his/her tasks” and therefore “can be used as a support system or as a management
subsystem” (Ozhereleva, 2014, p. 23). In the definition of this author, the information
environment is considered as part of the “information field” (Ozhereleva, 2014, p. 23), which
is interpreted as “a reflection of the properties and characteristics of the surrounding world”
(Tsvetkov, 2014, p. 551).

Consideration of various definitions of the concept of “information environment”
convinced us that in relation to the information environment of science, we should focus on the
concept presented in the work of K. A. Kalyuzhnyi (2015). This author rightly notes that if
“space exists around a person, regardless of a person, his/her values and ideas,” then the
environment “on the contrary, is always humanized and concrete, obviously assumes the
presence of a person or society. The environment is gradually formed by a person and at the
same time affects him/her. The environment, unlike space, is always inhabited by people,
fixing the results of their activities and expressing their relationships. Thus, a certain part of
the space is projected into the environment, on which a variety of prints of social processes is
superimposed” (Kalyuzhnyi, 2015, p. 11). Moreover, "the content of the information
environment is various forms of discourse — oral and written speech, computer records <...>, a
constantly ongoing scientific dialogue <...>, as well as knowledge as a special form of
information alienated from the personality of the researcher and becoming the public domain
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<...>. In general, <...> the information environment is quite complex and heterogeneous. It
includes “personal contacts, correspondence, exchange of manuscripts, preprints and prints,
seminars and conferences, scientific journals and other publications, as well as a scientific
information system that provides scientists with an ever-expanding range of information
services” ! (Kalyuzhnyi, 2015, p. 15).

Accordingly, the information environment is defined as “the anthropogenic part of the
space in which the subjects and objects of information processes supported by the information
infrastructure and related to the search, processing and storage of information and knowledge
interact and self-organize” (Kalyuzhnyi, 2015, p. 17). Its first function is “to consolidate and
reproduce information and knowledge”, and the second one is to ensure the comfort of
“information exchange. Herewith, comfort is understood subjectively, in the sense that some
subjects find it useful to use an expanded set of capabilities for searching, processing and
storing information, while others require narrowing this set to the minimum necessary for
making a choice” (Kalyuzhnyi, 2015, p. 18). Here, a quote from an old publication by
Yu. A. Shreider is appropriate, which clarifies that “the comfort of the information
environment can be achieved by <..> providing scientific information with the necessary
meta-information. In this <...> case <...> comfort consists in increasing the choice of the
consumer him/herself” (Shreider, 1976, p. 4).

Among the signs of the information environment of science, to which A. K. Kalyuzhnyi
puts our attention, we note “openness” (Kalyuzhnyi, 2015, p. 18) and *“redundancy”
(Kalyuzhnyi, 2015, p. 19). At the same time, we take “redundancy” as a condition of reliability
and, therefore, the comfort of the information environment.

One of the distinguishing characteristics of the information environment of science is a
limited circle of participants in information processes, which include scientists, researchers and
administrators of science. The comfort of the information environment is both its ability to
provide each of the participants with the selected documentary information and ready-made
solutions for transmitting the documentary information they generated into its channels
(publications, etc.) and repositories etc., as well as the ability to provide them with the
opportunity of comfortable independent information exchange and search. The comfort of the
latter is natural to understand not only as the convenience of their implementation, but also as
providing the acceptable completeness of the reflected documentary information and the relative
compactness of its “channels and repositories” at the same time.

What is the role of the Scientific Library of the Belarusian National Technical University
(hereinafter — BNTU) in the formation of a comfortable information environment for science,
capable of ensuring the consolidation and reproduction of information and knowledge and the
effective satisfaction of research needs?

In the framework of this paper, we will not consider the traditional direction of the library's
activities related to information support of the scientific and educational processes of the
university through the organization of licensed access to world scientific databases of full-text
journals of world scientific publishing houses and citation indices. In terms of providing
scientists and researchers with documentary information selected for them let us dwell on the
preparation of a system for informing responsible executors of research work carried out in a
number of Priority areas of scientific and technical activity in the Republic of Belarus for 2016 —
2020, approved by the Decree of the President of the Republic of Belarus of April 22 2015,
No. 1662. The system being created is based on the following considerations:

! The quote inside the quote refers to (Ozhereleva, 2014, p. 3).

2 Research work "Development of a bibliometric methodology for the selection and evaluation of the world
scientific periodicals, the publications in which are necessary for the high-quality implementation of scientific
research in the Republic of Belarus."
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1. The comfortable information environment necessary for researchers in natural sciences
and technology should combine the requirements of content redundancy and relatively
limited volume.

2. Neither non-critical involvement of the services of the most famous publishers and
information providers, nor, moreover, the use of the cheapest options for “subscription
packages” and sources of open access, guarantees effective scientific and information
services for research in a particular branch of science. In the context of the rapid growth
of the world information resources and against the background of limited financial
abilities for their use to organize the scientific and information services of the
researchers, it is necessary to attract precisely those databases, “subscription packages”,
and other sources about which there is reasonable evidence that they will provide access
to the information necessary for research in sufficient volume and diversity in the best
way.

3. The most important, demanded and universal channel of documentary scientific
information on science and technology? are scientific journals — a channel through which
a researcher is provided with about seventy or more percent of the corresponding world
documentary flow.

4. Other (in addition to scientific journals) serial publications (periodicals and continuing
collections, series of monographs) provide coverage of the proceedings of the most
important international industry conferences and summarizing monographs, manuals and
guides on the most important problems of the industry (since they often appear in the
form of continuing serial publications).

5. Databases, publishers, provider services, “subscription packages”, etc. selected for the
organization of information services should be evaluated by the presence in them of at
least 60-80% of the cited serial publications.

For the purpose of this selection, a bibliometric methodology was developed. It is based on
the use of citation analysis at the level of serial publications with a “citation window” of one
year, and includes accounting the cumulative figures of citations to publications that are made in
the selected specialized source journals and calculating the “discipline impact factor,” i.e. an
indicator similar to the “impact factor” (the ratio of the number of references to the number of
publications). However, in the numerator of this latter indicator there is a citations figure to the
publications being evaluated that are made not in all journals indexed by JCR, but only in the
selected specialized journals (Hirst, 1978). The difference from the Hirst's methodology is that
the “publication window” is chosen equal to “5+1” year, that is, the five previous years and the
year during which the references were taken into account. Moreover, as additional steps, the
methodology also includes selection based on the data on citations given by the serial editions
being evaluated to specialized journals, with a “citation window” of one year and a publication
window of “5+1”, with a choice of citing publications, respectively, as well as the calculation of
the “discipline susceptibility factor,” that is, the ratio of the number of references made during
the year in the serial publications being evaluated to the publications of highly specialized
journals to the number of publications in citing publications during one year. An example of
such a study is (Lazarev & Yurik, 2018). As a result, ranked lists of the relevant thematic
periodicals were compiled (placed in the figshare open data repository); the totality of databases
necessary to create a comfortable, reasonably compact and complete research environment has
been determined; methodological recommendations on the selection of the world scientific serial

% Information service of social sciences is not considered in connection with other laws of functioning of scientific
communications in them, although BNTU has quite powerful research schools in social sciences as well.
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publications have been developed to improve information services for specialists in the natural
sciences and technology.

Since 2012, the library has supported a repository based on DSpace software to place and
store documentary information generated by scientists and researchers of BNTU. The repository
is one of the largest in the Republic of Belarus and contains, by the end of 2018, 45,025
documents. In 2018, the number of virtual visits to the repository amounted to 43,2129, the
number of “electronic issues” of documents — 1,780,000.

It should be noted that the Scientific Library supports the principles of open science and
actively implements open access to publications in practice, by not only creation and support of a
university repository, but also by five sites of BNTU scientific journals. Since 2014, the
scientific journal management system has been operating on the platform http://ejournal.by/,
which ensures compliance with international standards for the presentation of content. Currently,
access is provided to more than 4,500 publications. Since 2017, all manuscripts of articles
received in the BNTU journals through the system are tested by the ANTIPLAGIARISM
system. The library actively interacts with the editions of scientific journals of BNTU, rendering
all possible assistance in bringing the journals in line with international requirements, for
example, in the preparation of reference lists in accordance with internationally accepted citation
styles.

The transition to an open science model involves providing free access not only to
scientific articles, but also to the primary scientific data of experimental studies. By open
scientific research data, we mean the type of open data representing the results of scientific
research available on the Internet for free download, modification and distribution without any
legal or financial restrictions (York University, (n.d.)).

The general availability of scientific primary data makes it possible to compare the results
of experiments conducted by various researchers, increases the reliability of conclusions, and
maintains transparency and reproducibility of data, strengthening confidence in science. Among
the expected results from the use of open research data are: 1) the growth of the scientific
segment and increase in its influence and usefulness; 2) more transparent mechanisms for
assessing and monitoring scientific activity; 3) effective models of management, forecasting,
strategic planning (Kachan et al., 2018).

We believe that the formation of a modern comfortable information environment for
science at the university is impossible without expanding the range of information services that
form the need of scientists for the primary scientific data of experimental studies. The first step
in the development of this direction of the library was the study of world experience. In 2017, a
group of experts, including one of the authors of this material, in the framework of the research
project "Analysis of world experience and development of proposals for a development strategy
for 2018-2020 and for the future until 2025 of the system of scientific, technical and innovative
information of the Republic of Belarus as an element of the national innovation system”
analyzed global trends in the digital transformation of science and education and compiled a list
of digital tools designed to assist researchers at each stage of the research life cycle. Identified
digital tools act as platforms for the publication of scientific data, exchange of experience, open
discussion of the research process and results. Among them there are: a variety of search
engines, repositories of scientific works (ArXiv, biorXiv, F1000, etc.), repositories for preparing
and posting data (re3data.org, Dryad, Figshare, Zenodo, etc.), open source repositories
(BioLINCC, GitHub, DataHub, etc.), universal (Twitter, Facebook, Google+, LinkedIn, etc.) and
specialized scientific social networks (Academia, ResearchGate, Mendeley, etc.), online
platforms for working with bibliographic data (bibliographic managers) (CiteULike, Zotero and
Mendeley etc.), peer review services (Publons, Academic Karma, Journal Review, etc.), etc.
(Kachan et al., 2018).
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The next step is to place on the website of the Scientific Library a section on primary
scientific data — from an introduction to the topic (definition of a concept, the possibility of data
management) to recommendations on the use of digital tools for the preparation and placement
of scientific primary data. And finally, the introduction of services related to providing assistance
in finding the data necessary for research; recommendations of sources for placing primary
scientific data and preprints of BNTU researchers and assistance in placing data etc.

The service associated with assisting in the selection of journals for the assumed
publication of research results that are fully consistent with the needs, capabilities or desires of
the researcher is gaining popularity. This refers to both the selection of the leading world
journals in a specific scientific field (in accordance with a bibliometric assessment), and, for
example, the fourth quartile journals, however, indexed in Web of Science or Scopus. Both the
selection of journals at the request of researchers, as well as the corresponding training courses
take place.

A popular area of the library's activity is assistance in registering researchers in various
author profile systems: Goodge Scholar, ORCID, ResearcherlD and RSCI. The number of
trainings on this issue conducted by the library is measured in dozens, consultations — in
hundreds, as the number of profiles created only in Goodge Scholar from December 2016 to the
present, it has increased from 200 more than ten times. These measures are designed to increase
the visibility of the work of BNTU researchers by the international community. At the request of
the researchers, they are also consulted on the use of the ResearchGate research social network
and Mendeley cloud service for data distribution, where one can directly store both one's
publications and related factual information in a format convenient for the international scientific
community.

Productive information services for scientists, researchers and administrators of science are
no longer presented without a bibliometric examination. It includes the following areas:
collection, structuring, coordination and interpretation of bibliometric data; organization of
consultations for the administration, departments and staff of the university; conducting research
on scientific productivity, national and international cooperation. Every year, an assessment is
made of the effectiveness of the publication activity of BNTU researchers as a whole. It is based
on the study of their citation and publications in leading world journals; such an assessment is
carried out for individual researchers at their request; researchers training on bibliometric
techniques of such self-esteem is organized according to their requests.

A number of the described directions are reflected to one degree or another on the website
of the BNTU Scientific Library — http://library.bntu.by.

Conclusion

Introducing into practice of the Scientific Library of BNTU such areas of activity as
information support of applied research and experimental development carried out in a number
of priority areas of scientific and technical activity in the Republic of Belarus, the creation and
support of open access resources, the formation of the needs of scientists and researchers in
primary scientific data, advisory work on registration in various systems for identifying author
profiles, bibliometric studies, - contributes to the formation and development of a comfortable
information environment of science at the university. It is capable of ensuring the consolidation
and reproduction of information and knowledge and the effective satisfaction of a whole range of
information needs of scientists, researchers and administrators of science. In addition, new
directions allow the librarians to form competencies necessary for successfully solving the
problems of searching and processing scientific information in the context of the digital
transformation of science; strengthen the integration of the library into management processes;
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increase the prestige of the library within the university; improve the “visibility” of the library in
a broad academic context.
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®OPMYBAHHS TA PO3BUTOK KOM®OPTHOI'O
IHOOPMAININHOT'O CEPEJOBHUIIIA HAYKHU B YHIBEPCUTETI:
BHECOK BIBJIIOTEKHA

Merta. BusBieHHS ICTOTHHX XapaKTEepHUCTHK KOM(OPTHOTO iH(POPMALIHHOTO CepefoBHINa HAyKd i
BU3HAUYCHHS POJi yHIBepCcUTETChKOI OiOmiorekn B ii crBopenHi Ta po3Butky. Mertomu. IHpopmariiina 6a3za
JIOCITI/DKEHHS CKIIQIAETHCS 3 Ty OiKalliil TOCHiHUKIB 1 (axiBIliB 13 TOCITIHKYBaHUX MPOOJIEM, a TAKOXK Pe3yJIbTaTiB,
OTPUMAaHHUX B XOJIi JOCHTIDKEHb aBTOPIiB CTaTTi; 00mIBa Oyny iHTEpIpPETOBAaHI aBTOPAMH 1 BHKJIAJICHI y KOHTEKCTI
Metu gochikeHHs. Pesyabratm. IlpencraBieni pesynbTaTu aHaiizy BU3HA4YCHHS TOHATH «iH(poOpMaliiiHe
cepenoBHIIe», «iH(OpMaliiiHEe cepeloBHIE HAyKW», «KOMQOpPTHICTH iH(opMaliliHoro cepenosuina». HaseneHi
CYTTEBI XapaKTEpPUCTUKU KOM(OPTHOTO iH(OPMAIIIHOTO cepeioBHIla HAyKu. [IpakTHYHA [IHHICTD TOCHIPKESHHS —
3aCTOCYBaHHS PE3YJIbTATIB 0 POOOTH IHINMX YHIBEPCUTETCHKHX 0i0mioTek. BucHoBKH. BeTanosneHo, mo Haykosa
6i0miorexka binopychkoro HamioHaNBHOTO TEXHIYHOTO YHIBEPCHUTETY BHOCHUTH 3HAYHMI BKJIAJ Yy CTBOPEHHS M
PO3BUTOK KOM]OPTHOTO iH(OPMALIITHOTO cepefoBHIa HAYKN YHIBEPCHUTETY IIISIXOM BIPOBAKEHHS B MPAKTHKY
TaKAX BUIIB HisUTBHOCTI, SIK: iHQOpMAaIifiHa MATPUMKA MPUKIATHUX JOCIIIKEHb Ta JOCITiTHO-KOHCTPYKTOPCHKI
PO3pOOKH, IO 3IMCHIOIOTECS MO Psy NPIOPUTETHUX HANpsMKIB HAayKOBO-TEXHIYHOI MisutbHOCTI B PecryOmirmi
binopyck, CTBOpeHHS Ta MIATPUMAHHS PECYPCIB BIJKPUTOTO JIOCTYIY, (GOPMYyBaHHS IMOTPeO BUCHHUX Ta JOCIITHUKIB
B TEPBUHHUX HAYKOBHX JaHHUX, KOHCYJIbTaTHBHAa po0OoTa 3 peecTparii IOCTITHUKIB B PI3HAX CHCTEMax
inenTudikarii aBTOpchKUX Mpo¢iiB, 610TIOMETPHUIHI TOCIIKEHHS.

Kniouosi  cnosa: indopmariiiine cepezosuiie; iH(OpMAIliifHE CEpEIOBHUINE HAyKH; KOMGOPTHICTh
iH(GOPMAIIIHHOTO CEepeIOBHINA;, PECYPCH BIAKPUTOrO MOCTYIy; MEPBHHHI MOaHI MOCHIIPKEHBb, IHCTUTYLIAHHMA
perno3uropiii; 0i0IiOMETpUYHI OCHIPKEHHS; HAYKOBI cepii; HayKOBI JKypHaJIM; CUCTEMH ileHTU]IKaLii mpodiniB
aBTOpiB; iH(opMauiiiHa miaTprMKa; iH(GOopMaLiitHi TocTyry; HU(POBE MEPETBOPEHHS HAYKH
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