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ISSUES IN INFORMATION SCIENCE — INFORMATION STUDIES

The core purpose of Issues in Information Science — Information Studies (Zagadnienia Informacji Na-
ukowej — Studia Informacyjne, ZIN - Studia Informacyjne) is to provide a forum for the dissemination
of scientific papers and research results in the field of information science and other disciplines which ana-
lyze social and technological aspects of various information-related activities performed by contemporary
communities. Moreover, the journal is to disseminate critical reviews and summaries of new publications
in the field of information science and reports from important conferences discussing contemporary in-
formation problems.

We publish papers in Polish or English. For each paper a set of metadata is provided: an abstract and
keywords in both languages) as well as author’s bio and contact information.

The subtitle of the journal — Information Studies — emphasizes the interdisciplinary nature of its sub-
ject profile covering a broad spectrum of issues studied by various academic disciplines and professional
activity domains related to access to resources of recorded information and knowledge and the use of these
resources by contemporary man and society. Other subjects to be covered by ZIN — Information Studies
involve: (1) theoretical ponderings on the practice of information-related activities performed by various
communities, (2) the results of research on the conditions influencing those activities and ways of improv-
ing methods and tools employed for the activities in question, (3) the methodology of information science
research, information science history and education concerning the information science. The subject pro-
file of ZIN — Information Studies covers, among else, the issues of:

— information services in institutions of science, culture, business, education and administration,

— information and knowledge management,

— traditional and online scholarly communication,

— information and knowledge organization,

— metadata theory and practice,

— Web 2.0,

— Semantic Web,

— information architecture,

— information websites usability,

— digital humanities,

— human-computer interaction,

— natural language processing,

— information retrieval,

— use of information and behavior of the information users,

— social response to modern information technologies,

— culture of information,

— information, digital and media skills,

— information policy,

— information ethics.

ZIN — Information Studies is addressed to: (1) information science teachers and lecturers, researchers
and students, (2) practitioners of information-related activities who analyze methods and tools used to im-
plement those activities in various domains and organizational environments, (3) politicians and donators
related to information activities in various domains. The journal content may also be of some interest to
teachers, students and researchers in other disciplines of science which deal with various aspects of infor-
mation existence and use in the contemporary world.

ZIN — Information Studies is included in the list of journals scored by Polish Ministry of Science and
Higher Education and indexed by: Central European Journal in Social Sciences and Humanities (CEJSH),
Cambridge Scientific Abstracts (CSA), Library and Information Science and Technology Abstracts
(LISTA), Polish Bibliography of Book Studies (PBB), Knowledge Organization Literature, Worldcat and
Polish Scholarly Bibliography (PBN). The journal is registered in the European Reference Index for the
Humanities (ERIH Plus).



ZAGADNIENIA INFORMAC]J)I NAUKOWE] — STUDIA INFORMACYJNE

Glownym celem Zagadnien Informacji Naukowej — Studiow Informacyjnych (ZIN - Studia Informa-
cyjne) jest zapewnienie forum dla rozpowszechniania artykulow naukowych i wynikow badan z zakresu
nauki o informacji (informatologii) oraz innych dyscyplin, w ktorych podejmowane sa analizy spolecznych
i technologicznych aspektow dzialalnosci informacyjnej prowadzonej w réznych sferach wspotczesnego
zycia spolecznego. Czasopismo stuzy¢ ma rowniez rozpowszechnianiu krytycznych recenzji i omowien
publikacji z tego zakresu oraz problemowych sprawozdan z waznych konferencji poswieconych wspolcze-
snym problemom informacyjnym.

Publikujemy artykuly w jezykach polskim i angielskim. Kazdy artykul posiada zestaw metadanych: abs-
trakt i stowa kluczowe (w obu jezykach) oraz nota biograficzna autora i dane do kontaktu z nim.

Czasopismo adresowane jest zarowno do czytelnika polskiego jak i zagranicznego, publikujemy artyku-
ly zarowno w jezyku polskim jak i angielskim. Podtytul czasopisma — Studia Informacyjne — podkresla
interdyscyplinarny charakter jego profilu tematycznego, ktéry obejmuje szeroki zakres problemow podej-
mowanych przez dyscypliny akademickie i dziedziny dziatalnosci zawodowej zwiazane z zapewnianiem
dostepu do utrwalonych zasobow informacji i wiedzy oraz ich wykorzystywaniem przez wspolczesnego
czlowieka i wspolczesne spoleczenstwo. Czasopismo publikuje tez artykuly prezentujace teoretyczna re-
fleksje o praktycznej dziatalnosci informacyjnej prowadzonej w roznych dziedzinach i obszarach zycia
spolecznego, a takze wyniki badan sluzacych poznaniu roznych uwarunkowan tej dzialalnosci oraz do-
skonaleniu jej metod i narzedzi. Na famach ZIN publikowane sa takze artykuly poswiecone metodologii
badan informatologicznych, historii nauki o informacji oraz edukacji w zakresie nauki o informacji. Profil
tematyczny potrocznika ZIN - Studia Informacyjne obejmuje m.in. problematyke:

— uslug informacyjnych w instytucjach nauki, kultury, biznesu, edukacji i administracji,

— zarzadzania informacja i wiedza,

— komunikacji naukowej i cyfrowej komunikacji naukowej,

— organizacji informacji i wiedzy,

— teorii i praktyki metadanych,

— zagadnien Web 2.0,

— zagadnien Sieci Semantycznej,

— architektury informacji,

— projektowania uzytecznych serwiséw informacyjnych,

— humanistyki cyfrowej,

— interakgji cztowiek — komputer,

— przetwarzania jezyka naturalnego,

— wyszukiwania informacji,

— wykorzystywania informacji i zachowan informacyjnych uzytkownikow,

— spolecznej recepcji nowoczesnych technologii informacyjnych,

— kultura informacji,

— kompetencji informacyjnych i cyfrowych,

— polityki informacyjnej,

— etyki informacyjne;j.

Zagadnienia Informacji Naukowej — Studia Informacyjne adresowane sa do wykladowcow, badaczy
i studentow nauki o informacji, a takze praktykow dziatalnosci informacyjnej, krytycznie analizujacych
metody i narzedzia jej realizacji w roznych srodowiskach dziedzinowych i organizacyjnych oraz politykow
i donatorow dzialalnosci informacyjnej w roznych dziedzinach. Lektura czasopisma moze tez zaintereso-
wac¢ wykladowcow, studentow i badaczy innych dyscyplin, ktore zajmuja si¢ roznymi aspektami funkcjo-
nowania informacji we wspolczesnym swiecie.

Zagadnienia Informacji Naukowej znajduja sie na liscie czasopism punktowanych Ministerstwa Na-
uki i Szkolnictwa Wyzszego. Czasopismo jest indeksowane w bazach: Central European Journal in Social
Sciences and Humanities (CEJSH), Cambridge Scientific Abstracts (CSA), Library and Information Scien-
ce and Technology Abstracts (LISTA), Polska Bibliografia Bibliologiczna (PBB), Knowledge Organization
Literature, Worldcat, Polska Bibliografia Naukowa (PBN). Czasopismo jest zarejestrowane w European
Reference Index for the Humanities (ERIH Plus).
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Quantitative Information Research:
Introduction

In the first thematic issue of Zagadnienia Informacji Naukowej — Studia Informacyjne
(Issues in Information Science — Information Studies, ZIN) for this year, designated as 1A
and published in September 2019 on the open access website of Polish Librarians Associa-
tion (sbp.pl), I declared that, thanks to the financial support which the Ministry of Science
and Higher Education provided in 2019 under the program “Actions to Promote Science:
Publishing” to increase the national and international circulation of ZIN, the editorial com-
mittee would be releasing two additional thematic issues devoted to the newest topics in
information science, all in English. Each of these issues focused on a specific research area
of information science, which is currently attracting research interest. Our goal is to make
the contents of ZIN more accessible and more attractive to a wider, international audience.

The first thematic issue focused on the question of open science and open access to
scientific data and materials. It also presented the challenges, which this new approach to
conducting research and publishing its results posed before information science. The second
thematic issue, which we are sharing with our readers as the year comes to an end, focuses
on the issues in quantitative information research — on its methodology, its application,
and first and foremost, on the problems which emerge in the process and interpretation
of the results of quantitative analysis.

Quantitative information research is one of the most dynamically developing research
areas in the contemporary information science. If we refer to Marcia J. Bates’s model of the
intellectual structure of information science, based on three big questions of information
science’, we may frame information metrics as an attempt to answer the first of these ques-
tions: the physical question of the features and laws of the recorded information universe.
Alongside thus described object of study, the research in this area is distinguished by the
application of statistical methods to establish the features and laws ruling the recorded in-
formation universe, their conditions, time variability, and the relations between the studied
entities and their properties. Tefko Saracevic labelled these studies as “metrics’, or “metric
studies in information science”, emphasizing that the label should encompass a number of
specific subdisciplines: bibliometrics, scientometrics, informetrics, webometrics, altmetrics.

! Information science’s big questions: (1) the physical question: What are the features and laws of the
recorded information universe? (2) The social question: How people relate to, seek, and use information?
(3) The design question: How can access to recorded information be made most rapid and effective?
(M.]. Bates (2016). The Invisible Substrate of Information Science. In: M.J. Bates (ed.). Information and the
Information Professions: Volume I of the Selected Works. Berkeley, CA: Ketchikan Press, 119. First published
as M.J. Bates (1999). The Invisible Substrate of Information Science. Journal of the American Association
for Information Science, 50(12), 1043-1050).

2 T. Saracevic (2010). Information Science. In: M.J. Bates, M.N. Maack (eds.). Encyclopedia of Library
and Information Sciences. Third Edition (2570-2586). New York: Taylor & Francis, 2580, http://doi.or-
g/10.1081/E-ELIS3-120043704
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They differ according to the types of objects they study; they emerged at different points
in time; they realize different goals, and enter different interdisciplinary relations. The
oldest of these is bibliometrics, i.e., the quantitative study of written communication — the
properties of publications and processes related to them. Bibliometrics emerged as a part
of information science in the 1950s, preceded by statistical studies of written communi-
cation already conducted in the first half of the 20th century. These studies revealed the
existence of repetitive patterns in the distribution of productivity of authors of scientific
publications (Alfred Lotka, 1926) and in the distribution of relevant articles on a certain
issue in scientific journals (Samuel Bradford, 1934). Scientometrics, which emerged in the
1960s, drawing on the work of Derek De Soll Price, is concerned with statistical analysis
of scientific research and its results, basing on different sources of information, including
but not limited to bibliometric investigation of written scholarly communication. In 1980s,
informetrics began to develop as a field of quantitative research studying information units
of all types, including both bibliometric studies of literature as well as other forms of com-
munication and other aspects of information processes. Webometrics, which emerged in
the late 1990s, is concerned with quantitative analysis of the resources of the World Wide
Web (WWW), the changes occurring in its communication environment, its structure and
functioning®. Altmetrics, the latest subdiscipline of information metrics, which emerged
in the second decade of the 21st century, measures the impact of scientific research on
the development of science, as well as on the society, basing on the statistical analysis of
the activities registered online, which relate to citation, viewing and downloading articles,
posters, chapters, and research datasets published online, as well as to sharing information
regarding these via social media*.

Quantitative information research is the central subject of two international scientific
journals, whose impact indicators are one of the highest in information science: Scientomet-
rics, a journal published monthly since 1978, whose thematic scope encompasses sciento-
metrics, and Journal of Informetrics, published quarterly since 2007, whose thematic scope
encompasses all types of information metrics. High impact indicators testify not only to the
quality of the research whose results are published therein, but also to the appeal of these
studies, and the growth of the community concerned with them. The issues in quantitative
information research are often discussed in other journals devoted to information science.
In recent years, it became a subject of many articles published in ZIN.

Quantitative information research has both theoretical and practical dimensions. Its
fundamental epistemological goal is to determine the qualities of the information universe,
its features (the size of information resources, their growth in time, their distribution in
relation to various criteria — disciplinary, geographical, institutional, and so on) and its laws
(concentration, scattering, aging). This research makes it possible to establish the current
state of, and the changes in, communication of knowledge occurring in various areas,
and to predict the direction of its future development. The analysis of distribution of, and
relations between, publications yields insight regarding the models of authorship, national

3 M. Skalska-Zlat (2017). Webometria. W: Encyklopedia Ksigzki. Wroctaw: Wydaw. Uniwersytetu
Wroctawskiego, T. 2, 605.

* A. Tattersall, ed. (2016). Altmetrics. A Practical Guide for Librarians, Researchers and Academics.
London: Facet Publishing.
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and institutional output, the development of collaboration, the intellectual structure of
research areas, the shaping of the so-called frontier of research, the emergence of new
directions and disciplines. The diagnostic and predictive functions of information metrics
constitute its practical dimension. Quantitative research of scientific publications is applied
to planning publishing activity, optimizing the collections of the libraries for specific users,
directing the science policy, identifying research priorities, drawing comparisons between
various scientific disciplines, research institutions, and individual researchers. The emer-
gence of citation indexes gave rise to the application of quantitative analysis of scientific
publications in evaluation, which intends to objectively assess the research’s influence on
the development of science, or more generally, the influence of scientific research on social
and cultural development. The application of bibliometrics and scientometrics in research
evaluation has caused some controversy; their role in the assessment of research institu-
tions and specific researchers’ activity inspires particularly strong reactions. In Poland,
criticisms of such a mode of evaluation grew in force after the government introduced
anew classification of disciplines and new rules for the evaluation of scientific institutions
in 2018, to which Polish scientific institutions will become subject in 2021. The critics of
quantitative information research draw attention to the questionable quality of research
reliant on the increasingly numerous and accessible digital data resources, which are not
always adequate to the purposes for which they are employed.

The sources of data subject to statistical analysis are the foundation of all quantitative
studies; thus they determine the results, their quality and reliability. Bibliometrics studies
the sets of bibliographic data, currently, these are bibliographic databases and citation
indexes. Scientometrics uses also other sources recording information regarding various
aspects of the development of science: research project and financing thereof, academic
conferences, international collaboration, and so on. Digital libraries and institutional digital
repositories are used as sources of data with increasing frequency. Webometrics relies on
the resources available on the WW W, and on the structure of hypertext links. The data for
altmetric research is drawn from social media. The crucial issues for quantitative analysis
are the quality of the sources of data used and the researcher’s knowledge of its contents,
its organization, the rules according to which the data was gathered and their limitations,
and the appropriate selection of these sources for the particular research purposes. The
results of the research are dependent on the quality and the representativeness of the data
analyzed, and on the quality of the analysis itself. We should bear in mind that a reliable
interpretation of results requires a sound knowledge of studied phenomena and a thorough
assessment of the chosen sources’ influence on the results they yielded. Therefore, although
information metrics are based on quantitative methods, the selection and preparation of
research material, as well as an in-depth interpretation of the results require an applica-
tion of suitable qualitative methods to ensure that the researcher will make appropriate
choices and draw only thoroughly justified conclusions. With the development of digital
technology, the number of information sources, and of tools allowing automatic filtering
of resources according to various criteria, conducting statistical analysis, and creating
attractive visual models of the results, is rapidly growing®. They facilitates quantitative
information research, which makes it increasingly popular. However, it does not follow

> Zob. M. Thelwall (2008). Bibliometrics to Webometrics. Journal of Information Science, 34 (4), 605—621.
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that the researcher will always be aware of the studied problems, and the sources and
methods employed. Superficial bibliometric studies of datasets which are not sufficiently
representative, and whose analysis is limited by the capacities of the available automatic
tools, are subject to justified criticism. Nevertheless, we should not undermine the value
of thorough quantitative information research, and the actual achievements and potential
of bibliometrics and scientometrics.

Information metrics is therefore a dynamically developing research area of information
science, concerned with a wide set of research problems, whose achievements increasingly
often have practical applications. Various aspects of the information universe are subject
to intensive exploration, while new research methods are being developed. These studies
engage researchers from various disciplines, as well as interdisciplinary research teams.
The present issue of ZIN publishes six articles which offer different approaches to various
issues in quantitative information research.

The first article, written by Veslava Osiriska (Institute of Information and Communication
Research at Nicolas Copernicus University in Torun), Oleksander Sokolov (Department
of Informatics, Faculty of Physics, Astronomy and Informatics at Nicolaus Copernicus
University in Torun) and Aleksandra Mreta (Technical Department at Kazimierz Wielki
University), Nonlinear Estimation of Similarity Between Scientists’ Disciplinary Profiles.
Case Study, focuses on the development of information metrics methodology. The authors
seek to establish new methods of automatic analysis of scientometric data, employing the
technology of artificial intelligence to generate disciplinary profiles of researchers alongside
an in-depth analysis of the disciplinary structure of research units and teams.

The following two articles by Zbigniew Osinski (Department of Digital Humanities,
Faculty of Humanities, Maria Curie-Sktodowska University in Lublin), are devoted to bib-
liometric analysis of publications on library and information science (LIS). First, Analysis of
the Thematic Overlap Between Library and Information Science and Other Sub-disciplines
of the Social Communication and Media Sciences in Poland employs the citation analysis
of the contents of journals devoted to LIS, media studies, and cognition and social com-
munication science, to determine their thematic proximity, which would justify classifying
them as one discipline, social communication and media sciences, as Polish government’s
classification of scientific disciplines did in 2018. The subject of Osiniski’s second article,
The Usefulness of Data from Web of Science and Scopus Databases for Analyzing the State
of a Scientific Discipline. The Case of Library and Information Science is the capacity of the
two most important multidisciplinary international databases of bibliographic citations to
represent the state of scholarship in a given discipline. The article focuses on the peculiar
case of LIS, which is a highly interdisciplinary research area, and for which it is difficult to
identify the representative corpus of canon journals publishing the results of its research.
In these circumstances, it would be disingenuous to rely on the simplified disciplinary
classification systems of journals employed by the databases and arbitrarily limit the corpus
only to those journals which publish the articles classified as belonging to the said disci-
pline only. The tools for automatic filtering and analyzing large datasets available in these
databases might be easy to use, but they do not produce reliable results.

The article of Viviane Couzinet (LERASS, University of Toulouse III Paul Sabatier — IUT,
France), Regina Marteleto (Brazilian Institute of Information in Science and Technology,
Rio de Janerio, Brazil) and Icléia Thiesen (Federal University of the State of Rio de Janeiro,
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Brazil), The Evolution of the Researchers’ Bibliography: From Systematic Organization to
Citation highlighted a different problem of quantitative analysis based on digital sources of
information processed by digital tools. The authors evaluated the resources indexed by the
popular Google Scholar and discussed the quality (completeness, reliability, usefulness) of
the bibliographic lists it generates, which additionally provide the number of citations for
each listed text. Nowadays such lists are often intended to replace bibliographies of given
researchers. The article focused on two outstanding scholars, Jean Meyriat from France,
and Edson Nera da Fonesca from Brazil, whose research had a definitive influence on the
development of information science in their respective countries. The analysis of those two
cases vividly shows the limitations of the view offered by the Google Scholar.

The aim of Adam Jachimczyk’s article, Patent Applications for Electronic Publishing Market
(2014-2018). Selected Issues was to establish the state and pace of development of the e-pub-
lishing market basing on the analysis of patent applications from years 2014—2018 registered
in the universally accessible database lens.org. The author analyzed the data according to
various criteria: quantitative, geographical, the type of the innovations to be patented.

The issue ends with the article of Marcin Roszkowski, Citation Type Analysis for Zagadnie-
nia Informacji Naukowej — Studia Informacyjne (2016-2017). The research, whose results are
discussed in the article, was based on the articles published in ZIN and employed the method
of citation analysis and a qualitative analysis of the types of the citations found; the author
compared this results with the classification of bibliographic citations established by Bluma
C. Peritz for the journals from the discipline of social sciences. The simplified understanding
of bibliographic citations as an exponent of the quality of cited works, assumed by Robert
Merton and others®, is founded on the premise that authors of scientific articles refer to
important earlier works, which influenced their own understanding of their subject of study.
Thus, it is generally assumed that a citation number of a given scientific publication indicates
its influence on the development of science, and its quality. The factors used to measure
such influence generally do not account for the variation in citations: different motivations
of the authors citing and varied use of the cited content. This approach has been criticized
for along time, and some studies in the discipline of bibliometrics and scientometrics seek
to establish methods to identify different types of citations occurring in scientific writing,
and their roles in solving further research problems. Automatic identification would allow
amore specific view of the real impact of various ideas on the development of science. The
analysis of citations in the articles published in ZIN is such a study.

The second thematic issue of ZIN thus presents varied studies of information metrics,
highlighting the related methodological problems. As we share it with our readers, we hope
that it will help them to better understand the role of quantitative information research,
and its significance for the development of information science.

Barbara Sosiiska-Kalata
ORCID 0000-0002-4511-4701

Warsaw, November 28, 2019

¢ R.K. Merton (1973). The Sociology of Science: Theoretical and Empirical Investigations. Chicago:
Chicago University Press.
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Abstract

Purpose/Thesis: Authors estimate the disciplinary similarity of researchers according to selected
academic units with a different cross-section of specializations. The paper presents the model for
studying disciplinary diversity of scientific units. The premise of the article is that knowledge of di-
sciplinary profiles of researchers can be applied to create interdisciplinary teams, or one disciplinary
team with a focused specializations.

Approach/Methods: The approach is based on the visualization and comparison of disciplinary space
and space of co-authorship. Fuzzy logic and aggregation norm were used to calculate disciplinary
weights of each journal listed in the database. For visualization, new, dimension reduction algorithm
t-SNE was applied. Achieved results were verified by using the expert’s knowledge.

Results and conclusions: In the evaluation of scientific collaboration, a co-authorship relationship
can be complemented by researchers’ disciplinary profiles represented by aggregation norm. Thanks
to the continuity of researchers’ publishing activity, the proposed measure based on the disciplinary
profile is stable.

Research limitations: The sample of both selected teams and journals database is limited. The
journals from WoS/Scopus list were considered because analyzed researchers publish articles there.
Additionally, during linking these two databases, problems of matching journals titles appeared.
Practical implications: The authors proposed a model of evaluating scientists’ disciplinary similarity
and further, to estimate the potential of their collaboration.

Originality/Value: This approach applies fuzzy logic algorithms to quantifying scientific interests
and is another rare instance of practical application of artificial intelligence algorithms (fuzzy logic)
in scientometric studies.
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1. Introduction

In scientific communication, the disciplinary orientation of an individual researcher carries
essential information about them, their groups, cooperation areas, fields in which they
conduct their research. One can say that it constitutes the principal identifier of individu-
als in terms of specialization, but it can also indicate a shared research framework within
a particular scientific community. If fields of research were to be represented graphically,
such a representation would show where they activities overlap, and where they lie far away
from each other, which could be used for organizing and designing the multidisciplinary
teams. This insight would be especially valuable in the context of contemporary science
policy in Poland, where the Ministry of Science emphasizes conducting joint research in
all scientific domains, team fusion and multi-authorship publishing.

From the researcher’s disciplinary profile, their publications output narrowed to the
journal data set, and their association to disciplines might be inferred. Scientific journals
are usually assigned a specific database, such as Web of Science (WoS) or Scopus collections
by the professionals such as editors, domain classifiers, librarians, information specialists,
and so on (Leydesdorff et al., 2019). A table of journal titles, mapping their disciplinary
allegiance according to last Science Classification (MNSW, 2018) changes, introduced by
the Ministry of Science and Higher Education has been recently published online.

The classification of sciences in Poland consists of scientific disciplines (previously) and
eight branches of science, resembling WoS research areas: medicine and health sciences,
technical sciences and engineering, exact and natural sciences, humanities, social sciences,
theological sciences, agricultural sciences and arts.

While creating scientific profiles of researchers, bibliometrics should take into consid-
eration that some scholar databases are oriented towards a particular scientific domain
(Kulczycki & Rozkosz, 2017). For example, WoS covers mostly natural sciences and en-
gineering (Kokowski, 2015); Scopus also specializes in hard sciences, although to a lesser
degree, and PubMed database is dedicated to medical sciences.

2. 'The objectives

By using mapping algorithms, a visual representation of researcher network can be con-
structed. Ties will represent collaboration between people in co-authorship relationships
(Fields, 2015; Small & Garfield, 1986). Based on the citations database, it is possible to see
which research fields are close, thanks to techniques such as direct citations, co-citations, or
bibliographic coupling (see Boyack et al., 2005; Huang, 2015; Jarneving, 2005; Shibata et al.,
2009). In the bibliometric study; it is a common practice to use the linear counting of records
after aggregation processes according to selected units, for example, author, keyword, disci-
pline, or topic. However, the calculation of impact weights can be based on fuzzy logic algo-
rithms, rather than on direct operations. Scientometricians turn to fuzzy logic rarely, which
is confirmed by only nine items retrieved from WoS (the result of a query “fuzzy logic” AND
“scientometric*”). Most papers refer to bibliometric study on fuzzy sets and algorithms used in
other scientific domains. The query also yielded analyses of citation networks presenting the
ties between information sciences and fuzzy systems (Merigda et al., 2108; Yu & Shi, 2015).
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The main difficulty which the authors met in the context of citations study is that there
is no unified citation database concerning Polish scientists; however the authors proposed
to analyze the similarity between the researchers established by the consideration of the
characteristics of journals where they publish. Thus, taking into account both co-authorships
and disciplinary embedding should compose a comprehensive view of the similarity and
collaboration between the members of the scientific community. Final evaluation of these
characteristics was made using visual maps generated by t-SNE algorithm.

Two sets of scientists were taken into consideration, the first team from the Department
of Informatics and the second one from the Interdisciplinary Centre for Modern Interdis-
ciplinary Technologies at the Nicolaus Copernicus University in Torun (NCU), Poland.
These teams were chosen because two of the authors know the staff of these groups of
scientists and can interpret the achieved results. Thus, the authors can include their experts’
assignment of the spatial arrangement of data on the visualization thanks to authors’ ac-
quaintance with the members. Moreover, the first team is rather homogeneous (it is called
GROUP_H) because the members represent one knowledge domain — computer science
with the relation to technology and engineering domain. The other team (GROUP_M) is
more multidisciplinary, gathering researchers whose research encompasses natural sciences
(chemistry, physics, biology), social sciences (psychology, cognitive sciences) and health
sciences (neurology, physiotherapy).

Mapping results are represented in t-SNE space and co-authorships graphs, which are
compared and interpreted by experts.

Research questions:

— How do two approaches, co-authorship and disciplinary similarity, characterize

researchers, and do they complement each other?

— Do co-authorship and disciplinary similarity characterize researchers, and do they

complement each other?

— Does disciplinary similarity studies foster collaboration potential?

— Isfuzzylogic appropriate for the representation of relationships between disciplines

and journals, and disciplines and authors, in the multidisciplinary world of science?

— Is fuzzy logic more fit to calculate the contribution to the researchers’ disciplines

(numbers from the interval ) which constitutes their scientific profiles, than the
linear sum of published papers?

Hypothesis: In the disciplinary representation of scientists, co-disciplinary relationships
based on fuzzy logic should be compared with the classically calculated co-authorships.
These combinations give the best results of a real disciplinary profile of the selected group;
the expert’s assignment can confirm that.

3. Nonlinear aggregation of scientific contribution based on fuzzy logic

The paper aims to find a method to calculate the scientists’ contribution to discipline/
science. The basis of calculating scientific achievements is the number of articles pub-
lished by researchers considered. Next, aggregation functions are applied, of which one is
the total number of papers. However, this method has weaknesses; the result belongs to
the interval [0,400), so it is difficult to compare the contribution to science between two
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different scientific units (with a varied number of their members). The authors propose
the nonlinear function of aggregation, whose result belongs to the interval [0,1], makes
it much easier to compare the contribution to science of a few different scientific units.

Fuzzy logic is one of the most efficient tools for describing uncertainty characterizing
artificial intelligence. The research area analysis, the characterization of the researchers
in terms of their contribution to the discipline, level of collaboration, the similarity of
discipline, etc. can be more efficient described based on fuzzy logic. All of these concepts
are fuzzy for two reasons.

The first reason is the lack of objective measuring instruments. It is difficult to find
a unit of measurement of the scientist’s contribution to the discipline. Of course, it may be
measured by a number of articles in a journal; however, a linear dependence of the sum of
papers may lead to the need for constant scaling during the comparison, for instance, of
two scientists. The limitation of the linear calculation of contribution values became more
significant in the case of more than two scientists with the high diversity of their output. If
we have teams of researchers publishing very differently, then normalization needs to be
updated with every new article. Linear normalization by the maximum number of articles
leads to a huge divergence of contribution value, which does not coincide with reality. The
authors propose a fuzzy value for describing a contribution unit for the scientist.

The second reason is the subjective nature of discipline/disciplines assigned to a scientific
journal, which is established by experts/editorial boards. Instead of a binary relation, it is
more natural to use fuzzy one, which describes the degree of such a relation more realisti-
cally or accurately. Moreover, in the current version of the scientific journals’ classification,
measures assigned to the journals, for example, Impact Factor, are defined. They also need
to be taken into account. The following example will demonstrate this approach.

Let the fuzzy value A be the contribution of one scientist to one discipline after publish-
ing one paper. Let D, ], S denote spaces of disciplines (as said above, according to the new
classification of scientific domains and disciplines used by Polish Ministry of Science and
Higher Education (MNSW, 2018), there currently are disciplines in Poland), journals, and
scientists, respectively. Moreover, let

D={D,i=12..1}]={ m=12,.,M},S={S n=12,..N}.

Let R < JxD be a fuzzy relation between journals and disciplines for one scientist, where
JXD denotes the Cartesian product of spaces ] and D. Then R(J_,D, ) is equal to A if disci-
pline D, is assigned to journal J for each i and m and it is equal to 0 otherwise. Hence, if
according to the Classification Table journal | is assigned only to discipline D,, then R(J,,D,)
=R(J,,D,) =0and R(]J,,D,) = A. If the next paper is published in journal ], which is assigned
to disciplines D, and D, then R(J,,D,) = 0 and R(J,D,) = R(J,,D,) = A. Table 1 presents the
total achievement of this scientist when the both journals are taken into account.

Tab. 1. Values of relation for the discussed scientist

Disciplines

Journals D, D, D,
J, 0 0 A
J, 0 A A
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To calculate the contribution R(D), where i = 1,2,3, of this scientist to disciplines D,
the following function is applied:
R(D) = R(D,J,) + R(D,J,) — R(D,J)) - R(D,J,). (1)

Hence,

R(D,) =R(D,J) +R(D,],) —R(D,J) R(D,J)=0+0-0-0=0,

R(D,) =R(D,]) +R(D,J,) —R(D,J,) *R(D,J,) =0+ A —0-A=A,

R(D,) =R(D,]) +R(D,J,) —R(D,])R(D,))=A+A—-A-A=2A—-A%

This formula is a special case of an optimistic fuzzy aggregation norm (Sokolov et al.,

2018).
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Fig. 1. The graphs of scientific contribution to disciplines of one scientist

Thus, the graph above (Fig. 1) shows the scientific contribution to disciplines of one
exemplary scientist. The x-axis presents the numbered disciplines, and the y-axis shows the
scientific contribution to these disciplines of this scientist calculated by formula (1). More-
over, by the application of the fuzzy optimistic aggregation norm, the total contribution
to science by one scientist can be calculated, and for this scientist, it is equal to 0.818873.

4. Data and methods

4.1. Data

As authors found in previous research (Osiniska et al., 2018), the bibliographic database
Expertus (n.d.) is the most complementary and updated source of scientific output on the
local level, i.e., in a selected university. This Web platform is included in the science-policy
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of NCU, whose authorities force the staff to update their bibliographic records of published
papers indicating that it is the primary condition to get promoted. Expertus platform has
the same interface in most universities in Poland; it allows the user to filter records by
researchers’ names and organizational units. Bibliographical metadata in both basic and
extended forms of selected records can be downloaded in text format. An article’s metadata
such as author(s), title, source, and publication year have been processed for further analysis.

Following the expectations of authorities to publish in selected domains, the members
of these two organizational units (Department of Informatics and CMIT), publish journal
articles rather than books and book chapters because the primary Web filter was prede-
fined to set on formal publication type to be equal “002” (journal articles) and the authors
assumed that Web of Science and Scopus databases fully cover downloaded data. The
current conditions do not require to apply the set Polish journals, but the authors take
into account the need for extending their approach to the broader scope of analysis units
in the future. Then the database such as Arianta (http://arianta.pl) a continuously updated
Polish journals reference list, will be useful (Kulczycki & Rozkosz, 2017).

12000 T T T T T T T T

T
1

10000

8000 1

4000

2000

Fig. 2. The histogram of journal disciplinary distribution in the dataset of journals title list
(N=29037) in both WoS and Scopus databases in 2019 (x-axis denotes the numbered
disciplines and y-axis denotes the frequency of journals connected with these disciplines)
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The ministerial table of disciplinary appurtenance of analyzed journals (Komunikat
MNSW, 2019) was used to construct the mapping space which would account for all the
researchers who belong to selected units. It consists of a list of journals (N=29037) from
both WoS and Scopus databases as well as of the sequence of assigned disciplines, in some
cases amounting to as many as 20. The disciplinary distribution of journals dataset is pre-
sented in Figure 2, where the x-axis denotes the numbered disciplines, and y-axis — the
frequency of journals connected with these disciplines. As it can be seen, the majority of
journals are described by one, two, or three categories, but often multidisciplinary titles can
be found in the right tail of the distribution. Outstanding discipline in Figure 2 numbered
as 11, describing more than 10,000 journals, is biomedical engineering.

The Expertus database is constructed with coding external and internal co-authors (i.e.
University employees). This information allows filtering the data about collaboration within
the University. Finally, by selecting certain units, the co-authorship records are obtained,
and the symmetric matrixes are constructed. The rows and columns consist of all mem-
bers of analyzed Departments, the cells — of the numbers of their joint publications. The
Departments GROUP_H and GROUP_M numbered 18 and 16 members, respectively.
This representation of data follows mapping by graph layouts algorithms.

4.2. Methods

Figure 3 presents the stages of the research. The data regarding the particular research-
er’s output was collected, taking into account journals where the articles were published.
Journals’ datasets were matched with the WoS/Scopus classification table.

In Table 2, the rows represent scientists and columns — their extracted disciplines, as
gathered from the journals’ list. The table was filled out with weights calculated by using
the optimistic fuzzy aggregation norm. The data from the table was visualized in the t-SNE
space representing the disciplinary similarity between scientists.

Tab. 2. A part of the fuzzy relation between scientists and disciplines

Disciplines Arche- Architecture Astro- Autom.atics, Economy Philoso-
and electronics and and
Scientist ology urban studies | "°™Y | electrotechnics | Finances phy

S1 0 0 0 0 0.01 0
S2 0 0 0 0 0 0
S3 0 0 0 0 0 0
S4 0 0 0 0 0 0
S5 0 0.0199 0.01 0.05852 0 0
S6 0 0 0 0 0 0
S7 0.01 0 0.095618 0.05852 0.039404 | 0.029701
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Fig. 3. The stages of the research

4.3. Optimistic fuzzy aggregation norm

Being a fuzzy variable, A must be between 0 and 1. The function S must increase with the
scientist’s contribution to the disciplines by adding the following article, so the authors
used an optimistic fuzzy aggregation norm (Sokolov et al., 2018). One of examples of the
function S is the following function (Fig. 4), for x,y € [0,1].

Sxy) =x+y-xy (2)
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Fig. 4. 3D graph of function

To demonstrate the method, let the abovementioned value A be equal to A = 0.01. If
we use the optimistic fuzzy aggregation norm as a function of scientific contribution, then
R(D,) =R(D,],) + R(D,],) —R(D,J) -R(D,],)=A+A—-A-A=S(AA)=0.0199.

In such a way, the relation between scientists and disciplines is established.

The value of the variable A is chosen so that the estimated scientist’s contribution to the
disciplines representative of the research team would be as diverse as possible. It is set exper-
imentally. If it is observed that the total scientist’s contribution to the disciplines is approxi-
mately the same and close to 1 (maximum value), the value of variable A should be reduced.

4.4. T-SNE algorithm

T-distributed Stochastic Neighbor Embedding (t-SNE) is a technique based on machine
learning developed by Laurens van der Maaten and Geoffrey Hinton (2008). This tech-
nique is non-linear and well suited for embedding multidimensional data for visualization
in a 2 or 3-dimensional space. This method uses a t-distribution rather than a Gaussian
distribution to compute the similarity between two points in the low-dimensional space
(Maaten & Hinton, 2008). Explicitly, it models each high-dimensional object with a two-
or three-dimensional point in such a way that there is a high probability of similar objects
being modeled by nearby points, and non-similar objects are modeled by distant points.

The advantage of t-SNE visualization relies on reducing the tendency to crowd points
together in the center of a map. It better reveals structure on many different scales. This
algorithm has a wide range of applications, including computer security research, music
analysis, cancer research, bioinformatics, and biomedical signal processing.

4.5. Expert assessment

The two authors are the members of considered scientific units, and they are knowledgeable
about these teams, which impacts the internal relations between researchers: for example,
“who collaborates with whom?”. In this case, they are the experts because they have more



Nonlinear Estimation of Similarity... | Nieliniowa ocena podobieristwa profili...

21

knowledge than others about the research interests of a particular scientist. It is worth
mentioning that the considered teams have got only a small number of members (18 and
16). Hence, the authors-experts can estimate the results of visualization taking into account
the context of relationships between the scientists.

The number of co-authorship links is called a degree in network analysis (Barabasi,
2010). The larger the degree, the closer the connection (and/or the disciplinary similarity)
between the authors is.

However if we focus on the disciplinary similarity, we will face a serious problem. Por-
tals such as Research Gate or Academia.edu use specialized algorithms very effectively to
search for researchers with similar interests. In the case explored in this article, the authors
played the role of experts and evaluated the results of visual representation of contribution
to science and co-authorship of these scientists.

4.6. Tools

For bibliographic data cleansing, processing and extraction R scripts were used. In the
Matlab environment, the weights for the scientists-disciplines table were calculated. The
t-SNE technique helps to visualize the relations between scientists in 2D space. Co-au-
thorship graph layout was provided by Gephi platform (https://gephi.org) with embedded
appearance tools. Data and results were communicated and discussed between the authors
in the Microsoft Excel environment.

5. Visualization results

Below are the visualization layouts made by both algorithms: t-SNE and force-directed
graph for two analyzed groups. The t-SNE maps illustrate disciplinary relationships, the
graphs — collaboration in publishing. According to the mapping principle, the distances
between data points reflect the similarity between the researchers in the terms of discipli-
nary activity. The links on the co-authorship graph show the ties between the co-authors.
Accordingly, the node size depends on the number of the articles, so the larger the data
point, the more significant scientific the output of the considered scientist is.

5.1. The co-authorship graph

Figure 5 presents co-authorship networks within both groups. The researchers’ names are
coded by letters: “S” — for the employees within the department, and “O” — for the external
scholars. The links between nodes indicate the existence of joint publications. As the amount
becomes higher, the edges thicken. The size of the node is proportional to the number of
the papers written by the given researcher. Thanks to linked components, we can track
the subgroups of collaborators and the people individually conducting research (separate,
regularly arranged nodes in Fig. 5). As can be expected, there are more collaboration units
in the multidisciplinary group GROUP_M.

By the application of fuzzy optimistic aggregation norm S, the total contribution to
science of these scientists was calculated and is presented in the graphs (Fig. 6) by the size
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of circles representing scientists. A large size of a circle (the high contribution to science)
can be achieved in two cases:
(1) The scientist is devoted to one discipline and achieved excellent results publishing
in many journals assigned to this discipline.
(2) The scientist’s output is interdisciplinary and he/she has published papers in many
journals assigned to many disciplines.

;».
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Fig. 5. Co-authorships graph layout for GROUP_H (A) and GROUP_M (B)

The more papers published, the higher the value of contribution to science. To reduce
the 47-dimensional space to 2-dimensional one, a modern t-SNE technique was applied.
Thanks to such visualization the relationships between points (scientists) can be easily
considered and discussed.

5.2. T-SNE space

The disciplinary similarity of the researchers within the groups are presented by t-SNE space
in Figure 6. The smaller the distance between the nodes, the more significant the disciplinary
similarity between the respective scientists. For each scientist belonging to one of these two
teams, with the application of the S norm, contributions to each discipline and finally to
science were calculated, and the result is additionally presented in brackets beside the node.

6. Discussion

The classical approach used in bibliometrics is based on the co-authorships analysis. If we
refer to the t-SNE maps, the name-coding reveals regularities in both arrangements. Close
relationships on the co-authorship map (Fig. 5) mean that there are publications available by
the pair of researchers, identified by the linkage. What we can observe in Figure 6 is that the
scientists represented by the large circles play a central role in co-authorship and are attractors
(see Buskell, 2017) to other scientists. So, they attract other researchers to collaborate with
them. On the other hand, the close research interests do not always cause collaboration in
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publishing. The co-authorship graph shows no permanent collaboration between researchers,
but only intermittent connections, which assist with selected study themes and directions.
Nor does it manifest the scientific interests of researchers and their relationships.
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Fig. 6. The disciplinary similarity of scientists
in t-SNE space for GROUP_H (A) and GROUP_M (B)

Quantitative comparison of two spatial arrangements of the sets of scientists is presented
in Table 3 and Table 4. For n=18 nodes, it is theoretically possible to extract n(n—1)/2 =
153 links. A close relationship here means direct neighboring between the nodes, a distant
relationship — all other pairs. Table 3 shows an extreme case: researchers who publish
joint articles but are affiliated with different disciplinary and vice versa — represented by
the most significant numbers (6, 6), which are in diagonal cells. In the case of GROUP_H,
which is a homogenous computer science team, all scientists work in the same discipline
but in different specializations, and they do not cooperate.

Tab. 3. Proximity matrix of two visual representations for GROUP_H

Close relationships Far relationships
on t-SNE map on t-SNE map
Linkage on co-authorship map 3 6
No linkage on co-authorship map 6 4

Tab. 4. Proximity matrix of two visual representations for GROUP_M

Close relationships Far relationships
on t-SNE map on t-SNE map
Linkage on co-authorship map 7 3
No linkage on co-authorship map 2 11

It is noticeable that they do not create teams which involve members of different spe-
cializations. In the case of GROUP_M, two approaches became complementary because
they show the similar relationships: a linkage reflects the similarity in disciplines and vice
versa, what can be observed in Table 4 when right diagonal numbers dominate (7, 11).
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The co-authorship data reflects the real state in particular conditions, depending on the
collaboration period. For example, the data can indicate a common study within the grants,
at a particular stage of the researcher’s career, affected by individual predispositions and
other factors. The disciplinary profile of a scientist can give valuable information about
the researcher’s interests, their history, and development, that qualifies as a stable and
independent parameter describing their scientific output.

The authors learned about the t-SNE algorithms and experienced within interpreting
the visualizations. Relationships between data can be found on the periphery of the visual
layout; non-clustered data remains in the center in the form of a regular grid. They can be
interpreted as data with no or loose relationships.

The applied optimistic fuzzy aggregation norm, defined by the formula (2), is not linear,
and the S norm does not imply linearity. Moreover, to make direct conclusions about com-
plementing both approaches in a study of collective profiles, we need to operate on a big data
set. In the future, research will be extended to include the data from several departments.

7. Conclusion

Authors proposed a combined approach to evaluate the researchers’ disciplinary profiles
and represent their similarity according to their interests. This approach is a combination
of two unique relationships disciplinary profiles and co-authorships of the researchers
within one team.

The disciplinary similarity of researchers allows predicting their future cooperation,
even in the case of scientists who have not written a joint article yet. Thus, the chance for
their collaboration can be estimated. If the disciplinary similarity is high, it can be expected
that the scientists will write a joint article in the future. Moreover, it encourages them to
do research together.

The cooperation in an interdisciplinary group is distributed according to the disciplinary
interests of members; however, in a homogeneous group, there are no observed direct
dependencies in collaborators selection. This conclusion from the pilot study is essential
for future planning research.

To sum up the authors conclude that co-authorship and disciplinary similarity charac-
terize researchers in two different ways. The disciplinary similarity profile can show the
collaboration potential because scientists with a high level of disciplinary similarity attract
young scientist or are a center of a group of researchers. Fuzzy logic is developed to deal
with different kinds of uncertainty and estimation in social sciences, so fuzzy relations,
such as relations between disciplines and journals, or between disciplines and authors,
are the best way to represent such subjective coupling in the multidisciplinary world of
science. The application of fuzzy logic to calculate the contribution to discipline/science
or discipline similarity is possible because all discussed values belong to the interval [0,1].
Hence, they are easy to compare and there is no need for continuous scaling. In this context,
the assumed hypothesis, i.e., that two combinations of relationships give the best results
of a real disciplinary profile of the selected group, was confirmed.

Fuzzy logic used for the design of intelligent systems, which is an area entering to infor-
mation sciences (Babik, 2016), can be a natural way to find levels of connection between two
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spaces in scientometrics such as disciplines, journals and authors. In this paper, not all prob-
lems and research questions are fully developed, mainly because of the limited data sample,
but this way of solving these problems seem to be appropriate, and the authors are going to
perform a series of further research activities on the disciplinary similarity of researchers.
The proposed approach favors scientists having significant output. For young researchers,
the results can be misleading because they have published few articles so far, so perhaps they
will derive a high disciplinary profile of co-authorship. However, thanks to the presented
data, it is possible to predict their interests in the future.

(1) Inthe case of poor data about co-authorships, the mapping does not reflect the real
state of scientific interest. In this case, the authors recommend using the disciplinary
profile.

(2) Robustdisciplinary dissemination (Ministerial WoS categorization) makes it difficult
to describe the primary domain, and therefore, the authors’ analysis can be based
only on disciplines.

(3) One can be tempted to say that Ministerial WoS/Scopus categorization of journals
is not appropriate for study researchers disciplinary profiles.
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Nieliniowa ocena podobienstwa profili
dyscyplinarnych naukowcéw. Studium przypadku

Abstrakt

Cel/Teza: Autorzy oceniajg podobienistwo dyscyplinarne badaczy wybranych jednostek akademickich
o r6znej naukowej specjalizacji i przedstawiaja model badania réznorodnosci dyscyplinarnej jednostek
naukowych. Zalozeniem artykulu jest to, ze wiedza o profilach dyscyplinarnych badaczy moze by¢
wykorzystana do stworzenia zespoléw interdyscyplinarnych lub jednego zespotu dyscyplinarnego
o ukierunkowanych specjalizacjach.

Koncepcja/Metody badan: Metoda oparta jest na wizualizacji oraz poréwnaniu przestrzeni dyscy-
plinarnej i wspétautorstwa. Do obliczenia wag dyscyplinarnych kazdego rozwazanego czasopisma
w bazie danych zastosowano logike rozmytg i optymistyczng rozmytg norme agregacji. Do wizualizacji
zastosowano nowy algorytm redukcji wymiaréw t-SNE. Osiagniete wyniki zostaly zweryfikowane
przy uzyciu wiedzy ekspertéw.

Wyniki i wnioski: W ocenie wspélpracy naukowej relacje wspétautorstwa mozna uzupelnic profila-
mi dyscyplinarnymi badaczy wyznaczonymi za pomoca rozmytej normy agregacji. Dzieki ciaglosci
dzialalno$ci wydawniczej badaczy proponowana miara oparta na profilu dyscyplinarnym jest stabilna.
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Ograniczenia badan: Préba badawcza jest ograniczona poniewaz autorzy rozwazaja dwa zespoly
naukowcéw i ich publikacje z dwdch baz danych. Wybrano czasopisma z listy WoS/Scopus, ponie-
waz analizowani badacze tam publikuja artykuly. Ponadto, podczas faczenia tych dwéch baz danych
pojawily sie problemy z dopasowaniem tytuléw czasopism.

Zastosowanie praktyczne: Autorzy zaproponowali model oceny podobienistwa dyscyplinarnego
naukowcdéw, a nastepnie oszacowania potencjalu ich wspélpracy.

Oryginalno$¢/Warto$¢ poznawcza: Podejscie to stosuje algorytmy rozmytej logiki do kwantyfikacji
zainteresowan naukowych i jest kolejnym rzadkim przypadkiem praktycznego zastosowania algoryt-
méw sztucznej inteligencji (logika rozmyta) w badaniach informatologicznych w szerokim kontekscie.

Stowa kluczowe

Logika rozmyta. Mapowanie t-SNE. Naukometria. Profil interdyscyplinarny. Wspdétautorstwo.
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Abstract

Purpose/Thesis: The recent decision to join three previously separate disciplines — library and
information science, media studies, and cognition and social communication science, into a single
discipline of social communication and media sciences prompted the author to investigate if joining
of these disciplines according to the compulsory categorization published by the OECD, is supported
by an overlap in their fields of research, or by a similarity in their methods of conducting it.
Approach/Methods: An analysis of the review articles devoted to the research fields of all three disci-
plines, and of the information regarding the research interests of the journals affiliated with them, as
published on the journals’ websites, allowed the author to establish their thematic scope. The results
of this analysis were compared with bibliographic data and sets of keywords found in the affiliated
journals. The comparison relied on an analysis of citations, and of coexistence of specialized terms.
Results and conclusions: The analysis of the review articles suggested that the basic research fields
of library and information science and of the media studies and cognition and social communication
science are aligned and complement each other. This conclusion was further supported by the analysis
of the guidelines for the potential contributors provided on the websites of the investigated journals.
However, the analysis of the bibliographic data and of the keyword sets gave an entirely different
idea of the relation between the studied disciplines, indicating that there is no significant thematic
overlap between them. Nevertheless, this might be due to the quality of this particular data sample,
and to the methods’ susceptibility to data disruption.

Originality/Value: The article proves that there is an overlap between library and information science,
and the social communication and media sciences. Furthermore, it shows the limits of the citation
method and of the specialized terms coexistence method, resulting from the practices of the authors
and the editorial teams of some of the journals discussed. The article shows that all quantitative
studies of the state of scholarship in a given discipline in Poland must be conducted with great care,
and their results should not be the only basis for conclusions.
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1. Introduction

The regulation issued by the Ministry of Science and Higher Education in Poland on Sep-
tember 20th, 2018 regarding the new classification of the fields of science and scientific
disciplines as well as artistic disciplines (Rozporzgdzenie Ministra Nauki i Szkolnictwa
Wyzszego z dnia 20 wrzesnia 2018 r. w sprawie dziedzin nauki i dyscyplin naukowych
oraz dyscyplin artystycznych) joined three previously separate disciplines, library and in-
formation science (humanities), media studies, and cognitive and social communication
science (social sciences) into a single new discipline, social communication and media
sciences (social science). The decision was justified as an improvement to the previous
artificial narrowing of the research fields, which would adjust the Polish classification of
the fields of science and scientific disciplines to the international standards, particularly
those established by the OECD, and allow it to meet the demands of the new methodology
of the evaluation of research conducted at particular institutions (KDN, 2018). It bears
reminding that the OECD classification differs from the classification applied by the most
important international bibliographic databases, Web of Science and Scopus, on which
the Ministry’s list of scoring journals and rules of evaluation of scientific disciplines are
based. Both of these bibliographic databases clearly distinguish between Communication
Science, and Library and Information Sciences (Information Science & Library Science
in WoS). It therefore becomes pertinent to ask if the joining of library and information
science with media studies and cognitive and social communication sciences might be
justified by an overlap in their research fields; if the academics from these disciplines take
similar approaches to their research; and if these disciplines can be sensibly identified as
a new joint discipline.

2. Literature review

We find in Polish scholarship studies devoted to the thematic scope of all three disciplines
under discussion. Because of the focus and goals of this study, which is concerned with the
Polish academic environment, the literature review prioritized the most recent publications
of Polish academics.

Tomasz Globan-Klas (2008) described the object of study and the research field of
a discipline which he called media and social communication studies. Among its primary
research interests he included mass media and mass communication, i.e. communication
mediated by the use of public and collective media. In his estimation, the rise of the Inter-
net brought the object of study and the research field of media and social communication
studies increasingly closer to these previously specific to the study of individual and group
communication (the psychology of interpersonal communication), which impacts the
study of communication codes (linguistics; cognitive and social communication science;
semiotics; nonverbal communication), for the study of immediate group communication
(rhetoric, theater studies), and for the specialized communication sciences (computer
science, telecommunication).

Arguing for a formal recognition of the discipline of communication and social media
studies, Janusz W. Adamowski (2009), listed history of media and journalism, sociology
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of journalism, legal basis of media activity, linguistics of media, the effect of media on the
socio-economy and politics, and communication in politics, business, and culture among
the discipline’s research interests.

For Malgorzata Lisowska-Magdziarz (2013), the media and social communication science
distinguishes itself by posing research questions which would not be prioritized by other
disciplines, although they might feature as complementary questions, subordinated to
their respective research interests. In the media and social communication science, these
questions are not a means to another end, but the focus of research. The research field
of this discipline encompasses the author of mediated content and its the recipient; the
mediation and content of mass media; the relations between authors and recipients; the
comprehension of mediated content; the effect of media on individuals and collectives; the
influence of media on human behavior; the source/sender institutions and organizations;
the technology and means of communication; the economy of media; the position and role
of mass media in the culture and society. With the development of the digital media and of
the Internet, the field extended to include the issues of the virtual, the visual, transmediality,
transculturality, multimediality, the convergence of media, interactivity and mediatization.
These issues are studied within an empirical framework, presuming the existence of an
empirically knowable and intersubjectively describable reality, which it is possible to ana-
lyze following the precisely described methods of constructivism, which focuses on the
processes and ways in which the authors and the recipients of mediated content construe
their world, creating their meanings.

Marek Jabtonowski and Tomasz Gackowski (2012) distinguished the following fields of
research in the media studies: theory of mass media; the study of the influence of media;
the study of the content of media; the language of media; the history of media and jour-
nalism; the economy of media; media public relations and marketing; media management
and logistics; the aesthetics of media; political communication; media audiences.

According to Marek Jablonowski and Wojciech Jakubowski (2014), media studies are
simultaneously within the research field of the arts disciplines (the linguistics, literature
studies, history, culture and anthropology, and theology of media), and of the social sciences
(the political, psycho-social, and economic conditions of the operation of the mass media,
and their effect on the audience). Furthermore, they stated that media studies are concerned
not only with the mass media (press, radio, television, Internet), but also the individual who
communicates and mediates, and who is susceptible to the media’s influence. The research
on these subjects has three distinct aspects: cognitive, communicological, and medialogi-
cal. The authors posit that in Poland, cognitive and social communication science has an
existence separate from media studies. Three strands of research are to be distinguished
in the mass media: history of media, theory of media, and several sub-fields: anthropology
of media, pedagogy of media, philosophy of media, media law. Furthermore, the authors
presented a detailed list of research areas of media studies, based on Nauka o Mediach
(Media Studies), an official publication prepared by J.W. Adamowski, M. Jabtonoswski and
K.A. Wojtaszczyk for the Central Commission for Academic Degrees and Titles. These
included: the circulation of information facilitated by media; the relation between the
consciousness of the recipients of the mediated content, the mediated content, and the
purposes of the authors of the mediated content; the use of media in the changing society
and media environment; legal, economical, and political conditions of the functioning of
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media; the specifics of the structures within media institutions; developing tools allowing
an estimation and prediction of the influence of media on the consciousness of the recipi-
ents and on the public opinion; constructing models representing the functioning of media
systems; developing tools for the analysis of the mediated content as a historical source;
describing media history; the study of the offer of particular sources of mediated content;
analysis of the media convergence.

The communication science was defined by Bogustawa Dobek-Ostrowska (2006), among
others. According to her, its research field encompasses all elements, stages, and aspects of
the social communication process, immediate (interpersonal communication) as well as
mediated (with the use of media). Thus defined, the communication science is characterized
by its interdisciplinary methodological approach, as it borrows from the methodology of
sociology, psychology, psychiatry, history and mathematics.

However, Emanuel Kulczycki (2008) claims that all issues identified as objects of study of
the communication science are in fact objects of study for other academic disciplines, such
as sociology, linguistics, psychology, ethics, and so on, while the communication science
itself is only one of the research fields shared by these disciplines. He stated that there is
a vast difference between an interdisciplinary research field and an independent academic
discipline, with distinct aims and methodology. He argued that (2011):

Communication science is not to be identified with communicology, nor with the discipline of com-
munication (to be understood as a consideration of the communication process, which is characterized
by its status as an autonomous discipline). What is called ‘communication science’ (and identified
with communicology) in Poland, is a type of an interdisciplinary research method or rather, a type of
aresearch field shared by multiple disciplines, studied within the framework of specific subdisciplines
(e.g. psychology or communication sociology).

It is worth mentioning that all scholars discussed thus far join media studies with com-
munication science, without consideration of cognitive science, which is more commonly
considered a part of philosophy and psychology. If epistemology, cognition, and psychology
are not involved in cognitive and social communication science, only social communica-
tion science remains. Furthermore, social communication is identified with an immediate
interpersonal communication (face-to-face), which is an object of study in linguistics and
psychology. Thus, media studies should be joined only with the study of mediated social
communication (Goban-Klas, 2009). Meanwhile, ].W. Adamowski suggested that cognitive
and communication sciences have more in common with culture studies than they do with
media studies (2009).

Regarding the information science, Barbara-Sosiniska-Kalata (2013) defined following
issues as the research interests of the discipline: the analysis of the state and the develop-
ment of information and knowledge resources within different branches and specializa-
tions; information architecture and usability of internet websites; digital archives, libraries,
and repositories; user studies — information needs, information literacy, and information
behaviors; information barriers; history and contemporary nature of the book and of the
library; quantitative research of information use — bibliometrics, scientometrics, webomet-
rics; library science; information economy; information ethics; scholarly communication;
information in digital and social media; knowledge organization — folksonomy, indexing,
metadata, ontology, theory of classification and knowledge organization; theory of in-
formation; methodology and terminology of information science; data mining and text
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mining; big data; systems for the automatic content identification and extraction; expert
systems and artificial intelligence; technology of information processing and publishing;
information services; digitization and visualization of information; information retrieval
and evaluation; information management; information sources. This set of research inter-
ests was met with acceptance of the Polish academic community, which became evident
when it gave the basis for a textbook Nauka o informacji (Information Science) published
in 2016 with Wieslaw Babik as the head editor.

Writing in Nauka o informacji, Miroslaw Gérny (2016) stated that every research field
of information science might be put into one of four broad categories:

— the discovery of qualities and characteristics of information objects and information

processes;

— the study of the functions of information objects and information processes;

— the clarification of the mechanisms of information processes, and all other processes

occurring in the information infrastructure;

— the design and modernization of information systems.

Hanna Batorowska (2015) highlighted the new challenges to the information science
posed by the development of information and communication technology, which included
the study of information culture, development of information literacy, information edu-
cation, and information ecology.

The introduction of the Ministry’s new classification of academic disciplines opened
a discussion of a potential relation between the previously separate disciplines, now
joined into social communication and media sciences. Marek Jablonowski and Tomasz
Mielczarek (2018) opined that the joining of media studies, cognitive and social commu-
nication science, and library and information science did not open new research fields,
nor did it suggest new research questions. For example, the book, which is the main
object of study for library science, is of interest to media studies as well, because it might
be considered as a medium for communication of content, as it is to the cognitive and
social communication science, which views it as a source of knowledge and as a means
to communicate content. Information, the central focus of the information science, has
also been studied by the scholars affiliated with the other two disciplines, as an effect of
the operation of media, and as a basis for knowledge and communication. Furthermore,
the approaches to, and methods of conducting research within all three disciplines show
similarities. Jablonowski and Mielczarek concluded that the joining of these disciplines
will not disrupt their paradigms and methodologies, but instead it will allow for a creation
of interdisciplinary research teams who will view given objects of study from multiple
perspectives. In the future, the objects of study, research methods and approaches, and
paradigms, may converge.

3. Aim, methods

As discussed in the introduction, the aim of this study is to establish whether the decision
to join the disciplines of information and library science, media studies, and cognitive
science, into one discipline in the new Polish system of classification, based on the OECD
system, might be justified by their sharing of study objects, and by overlaps between the
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areas of, and approaches to, previously conducted research. To answer these questions we
may follow the example of B. Sosifiska-Kalata (2013) and conduct a thematic analysis of
the articles published in the journals considered to be the most important sources of new
scholarship within the studied disciplines. We may also use a shortcut and analyze the
content of review articles concerned with the research interests of these disciplines, and
the thematic scope of the abovementioned select journals, available on their websites. The
author chose the second approach, and studied the previously discussed review articles.
Regarding the journals, they had to meet two criteria to be chosen for further study: they
had to be included on the Polish Ministry’s list of scoring journals in 2018 and they had to
made their content fully available online, at least the content published between 2010-2018.
Thus, the following journals were selected:

(1) concerned with library and information science: Annales Universitatis Paedagogi-
cae Caracoviensis. Studia ad Bibliothecarum Scientiam Pertinentia (The Pedagogic
Yearbook[s] of the Cracow University. The Current Studies in the Library Science);
Praktyka i Teoria Informacji Naukowej i Technicznej (Practice and Theory of Scien-
tific and Technical Information), Przeglad Biblioteczny (Library Review), Studia
o Ksiazce i Informacji (Book and Information Studies), Toruniskie Studia Bibliolo-
giczne (Torun Bibliological Studies), Zagadnienia Informacji Naukowej — Studia
Informacyjne (Issues in Information Science — Information Studies).

(2) concerned with media studies and cognitive and social communication sciences:
Central European Journal of Communication, Media — Kultura — Komunikacja Spo-
teczna (Media — Culture — Social Communication), Naukowy Przeglad Dziennikarski
(Journalism Research Review Quarterly), Rocznik Bibliologiczno-Prasoznawczy
(Yearbook of Bibliology and Press Studies), Rocznik Prasoznawczy (Yearbook of
Press Studies), Studia Medioznawcze (Media Studies), Zeszyty Prasoznawcze (Media
Research Issues).

The author chose not to analyze the articles published by Polish scholars in foreign

journals, as they are so rare they would not contribute to the results of the study.

The collected data was compared with the results of a quantitative research to see if
the results of the qualitative study (the analysis of the review articles and the websites)
would be supported by the quantitative methods, which are increasingly popular in
humanities and social sciences. The comparison was further motivated by E. Kulczycki’s
(2008) observation that overlaps between research fields of various disciplines did not
indicate that they are related. For example, ‘the child, or ‘the family, are studied within
both sociology and medicine, which are disciplines separated by a great distance. Many
disciplines shares research objects, but in most cases, it does not inspire collaborative
interdisciplinary research, because the differences in methodology and research aims are
too vast. Therefore, the author relied on the quantitative data, the analysis of citations
(although initially, the bibliographic coupling method was considered), and the specialized
terms coexistence method, to verify the initial conclusions based on the qualitative data.

The method of generating bibliographic couplings is based on the premise that the
works which occupy identical bibliographic positions will have similar content. The
more bibliographic positions they share, the more similar their content should be. The
method involves searching for publications which share at least one such bibliographic
position and creating thematic clusters, which would contain the works presumed to



34

Zbigniew Osinski

contain similar content (Kessler, 1963). However, because the instances in which the
groups of articles containing at least one article from the discipline of library and in-
formation science and one from media studies and cognitive and social communication
sciences, sharing at least one bibliographic position, were exceedingly rare, the author
did not use this method.

Instead, the author prioritized searching for the articles whose bibliographies included
at least one work published in one of the journals under the consideration (see the list
above), i.e. the method of citation analysis. It was assumed that if citing the works from
one journal in the articles published in another journal would be regular, rather than
incidental, it would suggest a thematic overlap between these journals, and, implicitly,
between the academic disciplines with which they are affiliated.

The specialized terms coexistence method involves browsing for terms featuring in the
titles, keywords, abstracts and full texts of the compared publications, or groups thereof
(a journal would be such a group). The use of the same specialized terms without vari-
ations in their referents, indicates a thematic overlap. The higher the number of shared
specialized terms, the stronger the overlap. The author analyzed the keywords of all the
articles whose bibliography contained at least one work published in one of the studied
journals. He thus collected two sets of data, one for the journals associated with the li-
brary and information science, and the other with the media studies and cognition and
social communication science. The frequency with which the specific specialized terms
appeared, with a division between single words and longer phrases, was calculated using
the internet application Calculla (https://calculla.pl/licznik_slow).

4. Results

The analysis of the articles discussed in the literature review section allowed the author to
put forward a thesis that the basic research fields of the library and information science,
and of media studies and the cognitive and social communication sciences, are aligned
and complementary (Tab. 1).

The discussed disciplines are concerned with sources and resources of information, which
include media, and the users thereof, as well as with their influence on the individual, the
society, and the communication processes. Although historically, they have focused on
different objects of study — books, recorded information, and libraries in the case of the
library and information science, and press, radio, and television in the case of the other
two disciplines, all three analyze the Internet. The information user and the participant in
the communication processes, i.e., the individual and the society, constitute another object
of study all three disciplines share.

This observation is confirmed by the analysis of the guidelines for the potential authors,
as published on the websites of the studied journals (Tab. 2).

The data collected in Table 2 shows that, in a very general sense, the journals repre-
sentative of the disciplines under discussion, are concerned with similar research fields
and objects of study. They differ where they prioritize different specific aspects of these
fields and objects. Journals and online social media might be studied either as sources
of information, or as species of mass media and mass communication tools. Linguistic



Analysis of the Thematic Overlap... | Analiza zwigzkéw tematycznych bibliologii...

35

aspects might be discussed either in relation to information architecture, or to the con-
struction of messages in traditional or digital media. All three disciplines consider how
the individual and the society might be affected — either by information processes, or
by media and mass communication processes. Among the interests of the researchers is
the issue of digitalization, either in the libraries, or in the digital media. The architecture
of information is studied as a part of a wider discussion regarding data repositories and
websites, as well as an aspect of a media. Information and digital literacies are aspects of
both the information environment and the media environment. The academics research
mass communication in the domains of politics and economy, as well as in the domain of
science. The development of culture is analyzed with the use of case studies from media,
but also from libraries. Significant differences between the three disciplines emerge only
in the details of their research questions.

The citation analysis was conducted on a data sample of 1432 articles published in the
journals discussed above, between years 2010-2018, available online (Tab. 3).

Tab. 1. The basic research fields of the analyzed disciplines

Information & library science

Media studies and cognition
& social communication science

The history of the library and of the book
The functioning of libraries, publishing
houses, repositories, and other information
resources

Information theory

Information ethics

Information technology; media

Legal aspects of information

Linguistic aspects of information
Information literacy, information competen-
ces

Information users

Information processes and their quality

The organization and architecture of infor-
mation

The relations between authors and recipients
Digitalization, multimedia, and the Internet
Scientific communication

Information society

Quantitative research — bibliometrics, webo-
metrics

Information economy

Information culture

The history of media and journalism

The functioning of media

Theory of media and communication
Media ethics

Media technology

Media law

Linguistic aspects of media’s functioning
(Linguistics of media)

Media pedagogy

Media audiences

Communication and cognitive processes;
their quality

The organization and architecture of media
content

The relations between media creators and
audiences

Digitalization, multimedia, and the Internet
Political and marketing communication
The social influence of media

Information society

Quantitative research — audience measure-
ment, reaching target audiences, changing
preferences

Media economy

Culture in media; media in culture
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Tab. 2. The thematic scope of the articles published in the studied journals

Zagadnienia Informacji
Naukowej

Discipline Journal Thematic scope
Annales Universitatis scientific information;
Paedagogicae Cracoviensis. . L
. g book and library history;
Studia ad Bibliothecarum | . .
Scientiam Pertinentia journals, literary culture
the field of scientific information (information
Prakivka i Teoria science) and related ideas;
In fortzlac'i Naukowei current theoretical and practical issues which
i Technicjz nei ) are of interest to the creators and users of
) information (considered in interdisciplinary
perspective)
contemporary research trends in library science,
Przeglad Biblioteczny book studies, bibliography and scientific infor-
mation
theory and practice of bibliology;
Studia o Ksiazce the aesthetics of the book;
i Informacji modern media forms, contemporary publishing
market in Poland and in the World
issues in the field of social communication and
Torusiskie Studia media, including bibliology and information
Bibliologiczne science and related sub-disciplines, such as
Library & media studies, archival studies and document
& information management, journalism, media art
science

information science in relation to library
science, archival science, museology and other
disciplines researching preservation and access
to scientific and cultural heritage;

information and knowledge management;
traditional and digital scholarly communication;
information and knowledge organization; meta-
data theory and practice;

Web 2.0;

Semantic Web;

information architecture;

information websites usability;
human-computer interaction;

natural language processing;

information retrieval;

information use and information users behavior;
social response to modern information techno-
logies;

digital humanities; information and digital
literacy;

information policy;

information ethics
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Media studies,
Cognition
and social
communica-
tion sciences

Central European Journal
of Communication

an international forum for empirical, critical
and interpretative, quantitative and qualitative
research examining the role of communication
in Central Europe and today’s world;

media and communication studies

Media — Kultura —
Komunikacja Spoteczna

press, radio, television, new media;

social communication in its theoretical and
practical aspects;

media politics, media law, media economics;
practical and ethical aspects of a journalist’s
work;

the media as an integral element of the culture
system and culture in the media

Naukowy Przeglad journalism (press, television, radio, Internet), its
Dziennikarski history, theory and the newest trends
Rocznik

Bibliologiczno-Prasoznaw-
czy

no information provided

Rocznik Prasoznawczy

discussions of the newest theories, concepts and
problems relating to the media studies;

articles concerned with the widely understood
questions of media studies, and particularly with
the history of the press, theory of mass com-
munication, media systems and the culture of
language

Studia Medioznawcze

the identity of the media studies;

new media;

ethics and public relations;

law in media;

history of media;

media in Poland — press, radio, television;
media environments abroad

Zeszyty Prasoznawcze

social, psychological, political, linguistic, legal,
economic, technological, organizational and
professional aspects of mass communication,
and in particular of the printed press, radio,
television and other media, journalism, adverti-
sing, propaganda and public opinion, in the past
and present, in Poland and abroad
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Tab. 3. Quantitative results of the citation analysis of the articles published
in the journals studied, as cited in other articles published in these journals

The jour- | Number | Number of Articles Artic-
. Number | Included: . . .
nal name of the | the articles . . with a cita- les with
No . . . of cita- | self-cita- | . .
(abbrevia- | articles citing tions tions tion number | a citation
ted) studied others of 1-2 number >3
1 ZIN 123 48 91 26 36 12
2 PTINT 152 44 75 18 38 6
3 PB 139 51 99 19 41 10
4 TSB 150 24 41 14 19 5
5 SKI 25 4 4 0 4
6 AUPC 70 20 30 6 17
7 MKKS 128 19 42 4 11 8
8 7P 227 55 115 18 41 14
9 SM 55 19 39 4 13 6
10 RBP 58 21 46 8 16 5
11 RP 43 5 7 1 5 0
12 NPD 139 23 44 12 19 4
13 CEJC 123 5 12 1 4 1
Total 1432 338 645 131 262 76

Full names of the journals featured in the table: ZIN — Zagadnienia Informacji Naukowej, PTINT — Praktyka
i Teoria Informacji Naukowej i Technicznej, PB — Przeglad Biblioteczny, TSB — Torunskie Studia Bibliologiczne,
SKI - Studia o Ksiazce i Informacji, AUPC — Annales Universitatis Paedagogicae Cracoviensis. Studia ad Bibliothe-
carum Scientiam Pertinentia, MKKS — Media — Kultura — Komunikacja Spoteczna, ZP — Zeszyty Prasoznawcze,
SM - Studia Medioznawcze, RBP — Rocznik Bibliologiczno-Prasoznawczy, RP — Rocznik Prasoznawczy, NPD —
Naukowy Przeglad Dziennikarski, CEJC — Central European Journal of Communication.

The citation analysis firstly made manifest the limitations of this method, whose cause
are the authors themselves and the editing teams of some of the journals studied. It is clear
that the authors are reluctant to cite articles published in Polish journals (as well as articles
by Polish authors published in foreign journals). Out of the 1432 articles studied, only 338
cites texts published in the Polish journals featured in the present research. These articles
usually contain only one or two references to other papers published in the studied jour-
nals. The simplest explanation of this phenomenon, i.e., that the majority of the authors
publishing in Polish journals concerned with the library and information science, media
studies, and cognition and social communication sciences, is concerned with questions
so original that no other publications on the subject might be found, is highly unlikely.
A study of these articles’ bibliographies clarifies the situation: it seems that the authors
tend to refer to monographs and chapters of collaborative works (these citations account
for 70-90% of the bibliographies). Unfortunately, these types of publications are much more
rarely available online, and, because of the faults in the functioning of the legal deposit
system, they are available only in a few libraries. Thus, it is much more difficult to access
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them, which makes a citation analysis of bibliographies of texts contained in such publi-
cations extremely time consuming and inefficient. This constitutes a serious limitation to
the method of citation analysis. Further problems are generated by absence of the list of
references in the end of articles in several journals, or particular issues of these journals,
and by the confusion of primary and secondary sources in bibliographies that are attached
to the articles. Without a careful reading of the article in its entirety, it is difficult to tell
whether a particular position in the list of references (even if it is an article published in
a peer-reviewed journal) was used as a secondary or a primary source. In a number of
articles secondary sources constituted only a small part of their references. It is possible to
describe certain articles studied as completely lacking in reference to secondary sources,
as their lists of references contained only a list of the primary sources used.

Reading the texts concerned with the research questions familiar to the author of the
present study, suggested another tendency which might disrupt the results of a citation
analysis. It is only signaled here, as the author did not conduct satisfactory quantitative
research. However, it was apparent that many of the articles studied did not refer to the
most important works of a similar, or complementary, thematic scope, published in Polish
journals. It is therefore difficult to rely on the results achieved by the method of citation
analysis.

Accordingly, the results presented in Table 4 should be approached with an appropriate
degree of care. As a result of the limitations discussed above, they might not give an accurate
view of real bibliographic couplings between the journals representative of the disciplines
studied, and thus, between the disciplines themselves.

Tab. 4. A number of citations of articles published in the studied journals (columns) in the articles
in these journals (rows). The journals’ full names are abbreviated as they were in Table 3

v)

~ < = | © S
1 ZIN 57 | 10 | 17 4 2 1 91
2 |PTINT | 30 | 16 | 25 2 1 1 75
3 PB 19 4 72 2 2 99
4 TSB 3 1 23 9 4 1 41
5 | AUPC 5 1 3 7 4 2 30
6 SKI 1 1 4
7 VAY 2 81 | 25 3 1 3 | 115
8 SM 8 25 2 2 1 1 39
9 RBP 1 1 29 8 3 3 45
10 | NPD 1 17 | 14 6 2 1 2 44
11 | MKKS 10 | 22 2 4 42
12 | CEJC 4 | 4 4 12
13 RP 4 2 1 7

Total | 115| 32 | 151 | 21 8 0 | 167|102 | 18 6 6 9 10




40

Zbigniew Osinski

The data presented in Table 4 might suggest that the library and information science has
no distinct thematic relation to the media studies, or the cognition and social communi-
cation sciences. If they cite other articles at all, the authors of the texts published in the
journals affiliated with the discipline of the library and information science cite only the
articles published in the journals affiliated with their own discipline. The same is true for
the works published in the journals affiliated with media studies, and for those affiliated
with the cognition and social communication sciences. Furthermore, the authors of the
texts published in ZIN, PB, ZP, and SM tend to cite the articles published in the journals in
which they publish. The references to articles published in journals associated with other
disciplines are only incidental. However, it would be unadvisable to take these results on
their face value, as they have been collected with the use of the method which has serious
limitations, as discussed above.

The analysis of the frequency with which keywords feature in the articles relied on a set
of words and phrases derived from the keywords of these articles which cite other articles
published in one of the studied journals at least once. A set of more than eight hundred
keywords and key phrases was established for both library and information science, and
the media studies with the cognition and social communication sciences. A majority ap-
peared only rarely, in less than ten works. The twenty keywords featured most frequent
(between 10 and 100 times) in both groups of journals are featured in Table 5; the eleven
most frequent phrases (more than 10 times) — in Table 6.

Tab. 5. The most frequent keywords, from the most to the least frequent (nouns in the singular)

The library and information science

Media studies, and the cognition
and social communication sciences

Informacja (Information)
Biblioteka (Library)
Zarzadzanie (Management)
Bibliografia (Bibliography)
Wiedza (Knowledge)

Nauka (Science)

System (System)

Badania (Research)

Ksigzka (Book)

Prasa (Press)

Bibliometria (Bibliometrics)
Cyfrowy (Digital)

Czasopisma (Journals)
Komunikacja (Communication)
Analiza (Analysis)

Dane (Data)

Dzieci (Children)

Hasta (Headings)
Informatologia (Information science)
Jezyk (Language)

Prasa (Press)

Media (Media)

Komunikacja (Communication)
Radio (Radio)
Spotecznosciowe (Social)
Publiczne (Public)
Dziennikarstwo (Journalism)
Kultura (Culture)

Rynek (Market)

Analiza (Analysis)

Badania (Research)

Stowa (Words)

Wolnos¢ (Freedom)
Czasopisma (Journals)

Dane (Data)

Dyskurs (Discourse)
Internet (Internet)

Lokalnie (Locally)

Oktadka (Cover)

Tre$¢ (Content)
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Table 6. The most frequent key phrases, from the most to the least frequent

The library and information science

Media studies & cogntivie
and social communications sciences

Nauka o informacji (Information science)
Zarzadzanie informacja (Information mana-
gement)

Biblioteki akademickie (Academic libraries)
Kompetencje informacyjne (Information
literacy)

Komunikacja naukowa (Scientific communi-
cation)

Jezyk hasel przedmiotowych (Subject he-
adings)

Rozwdj dyscyplin naukowych (The develop-
ment of scientific disciplines)

Wyszukiwanie informacji (Information retrie-

Media spoteczno$ciowe (Social media)
Nowe media (New media)

Wolno$¢ stowa (Freedom of speech)

Analiza zawarto$ci (Content analysis)
Fotografia prasowa (Press photography)
Prasa polska (Polish press)

Prasa lokalna (Local press)

Rynek prasy (Press market)

Komunikacja marketingowa (Marketing com-
munication)

Komunikacja elektroniczna (Electronic com-
munication)

Przetwarzanie danych (Data processing)

val)

Jezyki informacyjno-wyszukiwawcze (Infor-
mation retrieval languages)

Metody ilosciowe w informatologii (Quantita-
tive methods in the information science)
Czasopisma naukowe (Scientific journals)

The data from both tables indicates that there is only a small overlap between the research
fields of these disciplines, noted on the level of single words with a vast scope of reference:
press, journal, communication, analysis, data. When we include more precisely identified
research fields, described by two or three words long phrases, then we may conclude that
each of the two groups of the disciplines has different research interests. However, these
sets of key words and phrases might have been affected similarly to the date collected
with the method of data citation. The analysis might have been disrupted by the absence
of standards for keyword creation, resulting in rather loose descriptions of the articles.
Occasionally, the authors will refer to one phenomenon, i.e. excess of information, infor-
mation overload (information and library sciences), as “the abundance of news” (media
studies, cognitive and social communication sciences). However, it should be noted that
the indicated limited thematic overlap does correspond to reality. The proximity of data
collected with the citation analysis method to those collected with the analysis of special-
ized terms coexistence confirms as much. Nevertheless, the author remains aware that this
convergence may have been achieved with the use of imperfect data samples.

5. Conclusion

To answer the question posed in the Introduction, the author has to admit that the joining
of the library and information science together with media studies and the cognitive and
social communication sciences, as ruled by the Polish Ministry’s regulation, is justified by
the similarity between their thematic scopes declared in descriptions of these disciplines.
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The analysis of review articles, which consider the thematic scope of the disciplines suggests
that, despite frequent application of different concepts and terms, and prioritizing different
detail issues in their research, more generally understood, their research fields and objects
of studies overlap. Within all three disciplines, Polish researchers were concerned with
information objects (sources, resources, tools), among which we should include media
and communication tools, as well as communication processes, which encompass mass
communication and the influence of media on the society. The researchers studied infra-
structure — of information, media, and communication. Every discipline accounted for the
individual — a user, a recipient and the author of information, news and media messages.
Furthermore, shared research fields and approaches have already emerged in their practice.
The study of phenomena and processes which occur online is gaining popularity in all three
disciplines. The researchers are increasingly drawn to interdisciplinary topics, inductive
approaches, and methods based on quantitative data analysis, frequently collected by at
least partially-automatized methods. Therefore, it can be stated that all three disciplines can
co-create a new scientific discipline called the social communication and media sciences.
However, the practice observed in all three disciplines that researchers mainly publish in
journals related to their own discipline and rely solely on the papers published therein, is
without a doubt detrimental to the integration of these disciplines.

The research presented in the current study achieved a yet another aim, already suggest-
ed in the description of the research process: it has indicated that all investigations of the
state of scholarship in any discipline in Poland which rely on quantitative methods, must
be conducted with great care, and their results should not be the main basis for drawing
conclusions. It has been shown that there are numerous factors disrupting a collection of
representative sample of bibliographic data and keywords. The studies based on such data
sets may turn out to be misleading and falsifying the picture of the examined reality. The
methods applies in the current study are highly dependent on the quality of the used data.
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Analiza zwiazkéw tematycznych bibliologii
i informatologii z pozostalymi subdyscyplinami nauk
o komunikacji spotecznej i mediach w Polsce

Abstrakt

Cel/Teza: Polaczenie w ramach jednej dyscypliny naukowej — nauk o komunikacji spolecznej i me-
diach — trzech dotychczas odrebnych dyscyplin: bibliologia i informatologia (nauki humanistyczne),
nauka o mediach oraz nauki o poznaniu i komunikacji spotecznej (nauki spoteczne) sklonito autora
do szukania odpowiedzi na pytania: czy polaczenie tych dyscyplin, bazujace na systematyce OECD,
jest uzasadnione podobiefistwem problematyki badawczej? Czy w dotychczasowej praktyce naukowej
pojawily sie wspdlne obszary i podejscia badawcze?

Koncepcja/Metody badan: Zakres tematyczny poszczegdlnych nauk ustalono poprzez analize
tresci artykutéw przegladowych po$wieconych problematyce badawczej poszczegdlnych dyscyplin
naukowych oraz informacji o zakresie tematycznym czasopism zwiazanych ze wspomnianymi dys-
cyplinami, podawanych na ich stronach WWW. Ustalone w ten sposéb informacje skonfrontowano
z danymi bibliograficznymi i zestawami stéw kluczowych, pochodzacymi z czasopism zwiazanych
z badanymi naukami, za pomoca metody analizy cytowan oraz metody wspdlwystepowania specja-
listycznej terminologii naukowej.

Wyniki i wnioski: Analiza artykuléw przegladowych pozwolila na postawienie tezy méwiacej, ze
podstawowe obszary badawcze bibliologii i informatologii z jednej strony, a nauki o mediach oraz
nauk o poznaniu i komunikacji spolecznej z drugiej, sa ze soba zbiezne i nawzajem sie uzupelnia-
ja. Powyzsza konstatacje potwierdza tez analiza informacji dla potencjalnych autoréw artykutéw,
zamieszczona na stronach WWW badanych czasopism. Jednak analiza danych bibliograficznych
i zestawow slow kluczowych nie potwierdzita tego wniosku, data zupelnie odmienny obraz — braku
istotnych zwiazkéw tematycznych pomiedzy badanymi dyscyplinami. Jednakze taki wniosek moze
by¢ skutkiem ograniczen zbioréw danych zastosowanych w obu metodach i podatnosci tychze metod
na zaburzenia danych.

Oryginalno$¢/Warto$¢ poznawcza: GIéwna warto$¢ poznawcza pracy sprowadza sie do identyfikacji
zakresu zwigzkéw bibliologii i informatologii z naukami o komunikacji spolecznej i mediach. Ponadto
wykazano istnienie ograniczen do stosowania metody analizy cytowarn oraz metody wspotwystepo-
wania specjalistycznej terminologii naukowej, stwarzanych przez samych autoréw i redakeje czesci
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czasopism. Udowodniono, ze wszelkie analizy stanu dyscyplin naukowych, w ktérych stosuje sie
metody ilo$ciowe, w polskich realiach musza by¢ prowadzone z duza ostroznoscia, a ich wyniki nie
powinny stanowi¢ gtéwnej podstawy do wyciagania wnioskéw.

Stowa kluczowe

Analiza cytowan. Analiza wspéiwystepowania terminéw specjalistycznych. Bibliologia i informatologia.
Bibliotekoznawstwo i nauka o informacji. Medioznawstwo. Metoda powiazan bibliograficznych. Nauki
o komunikacji spolecznej i mediach. Nauki o poznaniu i komunikacji spotecznej.
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Abstract

Purpose/Thesis: Many countries increasingly use bibliographic databases while devising new scientific
policies to analyze and diagnose the state of a scientific discipline. Previous studies on the suitability
of data from Web of Science and Scopus databases for this purpose gave ambiguous results. Their
authors did not always account for an important issue — the quality of data from these databases.
The aim of the article is to analyze the quality of data downloaded in an automated manner from the
resources of the mentioned databases.

Approach/Methods: The author used a qualitative method of data verification which consisted of
automatic acquisition of data about journals from the Web of Science and Scopus databases, and
then in their qualitative analysis. The analysis consisted of a comparison of data on journals repre-
senting of library and information science (LIS) retrieved from both databases and of the comparison
between the qualitative data taken from the studied databases and the data from other, domain
focused bibliographic databases; of comparing the acquired data with the information available on
the websites of indexed journals and of the comparison of the method used by the producers of the
abovementioned databases used to classify the journals as related of LIS, with the thematic scope of
the discipline, as agreed upon by scholars.

Results and conclusions: It was found that in the case of the examined discipline, automated data
acquiring poses a risk of obtaining a low credibility set of data. Most problems are caused by the
incompleteness of data and errors in disciplinary classifying journals, articles and authors.
Originality/Value: It was shown that, contrary to the claims of the decision-makers of Polish science,
in its present form, the studied bibliographic databases have only negligible usefulness for monitoring
the state and development tendencies of LIS. Methodological problems created by both databases,
presented in this article, may also have an impact on generating a reliable and objective picture of
other scientific disciplines. The changes in the sphere of the functioning of WoS and Scopus, apparent
for several years, have not dealt with the already existing problems and inconveniences.
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1. Introduction

Systematic analysis and diagnosis of the state of science and of the directions of its devel-
opment is one of the tasks of library and information science (LIS), a discipline has been
joined with social communication and media sciences since 2019 by the Polish ministry’s
regulation. It is also a concern for the individual researchers. The analysis of the state of
their discipline allows them to choose to publish in those journal, which will ensure that
their work will be received by the widest possible audience with a potential interest in the
themes of their work. It is also an important part of science management. An awareness of
the topics in international research, of published studies and journals, as well as of active
researchers and their research is a necessary research competence. A relatively high num-
ber of scientific institutions and researchers, as well as a massive amount of publications,
together with the scattering of information, make it difficult for an individual to grasp the
development of a given discipline in its entirety. Therefore, it is necessary that the specialists
in LIS, in possession of suitable methods and research tools, systematically monitor the
development of given scientific disciplines. They should also perfect methods for analysis
and diagnosis of the scientific disciplines, so that they may be of use to the researchers
and those in charge of science management. The gravity of the situation increases with the
development of the science policy introducing the element of evaluation of the quality of
research, which relies on the resources and tools historically designed to serve the research-
ers for the monitoring of a given scientific discipline, especially on bibliometric data and
indicators. May such an evaluation be objective and thorough, considering the abundance
of available data bases, as well as the functionality of tools, and their dynamic development?
The scientific literature concerned with this issue does not offer definitive answers to these
questions. The dilemma has been explored in the work of Bjorn Hammarfelt and Alexander
D. Rushforth (2017), where they focused on the use of bibliometrics to evaluate candidates
for academic positions. They argued that the bibliometric indicators based on scientific pub-
lications and citations to these publications registered in Web of Science (WoS) and Scopus
should be used only very carefully, as a supplement to an expert’s assessment. They showed
that easily available indicators, such as IF and h-index, do not consitute a sufficient basis for
an assessment, because, depending on the discipline, these indicators may not correspond to
the quality of the scientific output. Hammarfelt and Rushforth suggested that better results
may be achieved with an aid of more sophisticated bibliometric indicators. A.A.M Prins,
Rodrigo Costas, Thed N. van Leeuwen and Paul F. Wouters (2016) demonstrated that in case
of the arts and humanities, the WoS database does not contain enough journals to make its
bibliometric data useful for any assessment. Jorge Manana-Rodrigues (2015) questioned
the choice to use the SCImago Journal & Country Rank indicator based on the data from
the Scopus database, as there are serious gaps in the collections of the journals registered
there. Elizabeth S. Vieira and Jose A.N.F. Gomes (2016) concluded that the assessment of
candidates for academic positions based on bibliometric indicators brings the same results
as the judgement based on a peer review of the candidates’ scientific output in 75% of the
cases considered. However, the authors did not verify the quality of the data from the
abovementioned databases by comparing it with other sources of scientific information.
A study of the works on the topic of bibliometrics inspires several questions: What is
the quality and reliability of the data from the largest bibliographic databases? Which of
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these databases provides more reliable information where Library and Information Science
is concerned? What methodological issues a user of these databases will face if they want
to conduct an analysis and diagnosis of the development of a given scientific discipline?
The author of this article decided to answer these questions, and to test and compare the
usefulness of data from the two most popular bibliographic databases, Web of Science and
Scopus, to analyze and diagnose the state of the Library and Information Science, within
which he conducts his own research. Furthermore, the author set out to verify the quality of
the data from the two databases by a comparison with other sources of scientific information.

Although scholars have already discussed faults of both databases such as favoring of the
English language, domination of big publishers — especially those based in the Anglo-Sax-
on countries, errors in bibliographic descriptions, underrepresentation of journals based
outside Northern America and Western Europe, insufficient usefulness for research of
humanities and most social sciences, and so on, the author wished to see if this criticism
provoked the producers of these databases to introduce any corrections to their operations.
He was inspired by the recent news regarding the important changes to the process of
creation and supplementation of the resources in these two databases, the number of the
journals considered, and the functionalities made available to the users (e.g., in 2015 the
list of sources indexed in Web of Science was extended as to include a group of regional
journals; furthermore, Web of Science Core Collection was created, together with an index
of Emerging Sources Citation; in 2016, the Clarivate Analytics company became independ-
ent from the Thomson Reuters conglomerate as an owner and the operator of WoS; in the
same year, Scopus created a new evaluation metric, CiteScore). It seems that we should
ask if these recent changes made the databases more efficient as tools for the analysis and
diagnosis of science, and if the criticisms of these databases in scientific publications have
been taken into account.

These databases have been chosen as the focus of this article because the research
literature shows an increasing interest in the possibilities they offer for the analysis and
diagnosis of the state of the science. Undoubtedly, it relates to the growth of their re-
sources and the increasing popularity of these databases among the researchers, as well
as their role in formulating of regulations in many countries and generating evaluations
of research institutions and individual researchers. The act reforming Polish system of
higher education introduced a rule that the articles published in the journals indexed in
the major international bibliographic databases (Web of Science and Scopus) will be taken
into consideration in the evaluation of scientific output. Therefore, the quality of data, as
well as the resources and functionality of these databases became crucial for the research
evaluation, and thus for the research itself.

2. The literature review

2.1. The Web of Science and Scopus databases

The review of literature shows that the analysis and comparison of the contents made
available by Web of Science and Scopus enjoy a significant success. Ten years ago, Eric
Archambault and others (2009) established that there is a high correlation between the
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results of a comparison of a scientific output of an institution or a country based on the
data from both databases. They concluded that the two databases’ indicators of scientific
productions and publication on the level of a country and of an institution show similar
values. Around the same time, Elizabeth Vieira and Jose Gomes published a study (2009)
comparing the data related to the scientific output of two typical Portuguese universities
retrieved from Web of Science and Scopus. They found that 2/3 of the scientific publica-
tions searched is available in both databases. However, 1/3 of the scientific publications
is available only in one of the two databases, even the texts that had a significant impact
on the development of science. Mehmet A. Abdulhayoglu and Bart Thijs (2018) observed
a similar trend, as they found that 74% of the articles indexed by WoS is indexed by Scopus;
92%, when only cited publications are considered.

However, recent studies increasingly focus on the faults of the two databases. Philippe
Mongeon and Adele Paul-Hus (2016) established that both WoS and Scopus take into
account only a small part of the existing scientific journals. In 2015, they compared these
databases’ resources with those of Urlich’s (the most complete index of journals and serial
publications in the world), and found that WoS included only 20% of all journals, and Scopus
c. 30%. It was not a surprise that the bibliographic citation databases register only a part
of all journals in the world, focusing on those whose quality, as indicated by bibliometric
indicators, is highest. The problem lies in the suitability of the selection of the registered
journals for representing a given discipline, a region or a country. Mongeon and Paul-Hus
demonstrated that journals affiliated with humanities and social sciences were by far the
worst represented, as these databases included only less than 20% of the journals indexed by
Urlich’s. The authors estimated that the situation had remained unchanged for a decade, and
contributed to the databases’ negligible usefulness for a bibliometric analysis of humanities
and social sciences. Fiorenzo Franceschini, Domenico Maisano and Luca Mastrogiacomo
(2016) established that in both databases, the bibliographic descriptions of the articles in
the category of engineering-manufacturing contain as many as 10 thousand errors, which
had a negative impact on the attempts to browse the articles and the data on their citation
number. The authors observed that such errors and their effects might seriously harm the
image of an output of an individual researcher, an institution, a discipline, or a country.

Diego Chayarro, Ismael Rafols and Puay Tang (2018) showed that the selection of the
journals registered in the WoS database is dictated not only by universal criteria, applicable
to every journal, such as the editing standards and the rules of scientific assessment. Con-
sidering the case of journals published in Spanish and Portuguese, they established that the
selection is also influenced by particular criteria, such as the country and language of publi-
cation, as well as the discipline with which the journal is affiliated. The journals published in
languages other than English, and affiliated with humanities and social sciences, were much
less represented. The authors estimated that this phenomenon had a negative impact on
the capacity of the data from WoS to represent many countries, languages, and disciplines.

Anne-Wil Harzing and Satu Alakangas (2016) compared the data from 2013—-2015 regard-
ing 146 researchers affiliated with five different scientific disciplines, as available in WoS,
Scopus, and Google Scholar. They established that in case of the researchers affiliated with
humanities and social sciences, Google Scholar provides information about a number of
articles four times as high as the number found in WoS and Scopus, and an average number
of citations more than ten times as high. They found that the works of humanities scholars
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were cited much more rarely (between fifty and eight times less, depending on the source
of data — the highest disparity occurring in the WoS database) than the works of those af-
filiated with life science and science. This difference was indicated by all bibliometric tools
used in the study. Harzing and Alakangas highlighted that different sources of information
provided different views of the relations between the disciplines.

Oi Wang and Ludo Waltman (2016) conducted an analysis of systems of disciplinary
classification of journals employed in both databases, and estimated their accuracy. With
a method of direct citation relations between journals, they established that in both data-
bases, a big part of the journals belongs to either of the two groups: (1) classified as affiliated
with a given discipline, but without a significant relation to it; (2) classified as not affiliated
with a given discipline, but with a significant relation to it. They judged that both databases
are insufficiently precise in its systems of disciplinary classification of journals, and that
a big part of the journals in both databases, but especially in the Scopus database, seems to
be associated with too many different disciplinary categories. Earlier studies by Abdullah
Abrizah and others (2013) showed, that the abovementioned problem affects every fourth
journal in the category of Information Science and Library Sicence (IS&LS) in WoS and
Library and Information Science (L&IS) in Scopus.

Alberto Martin-Martin, Enrique Orduna-Malrea and Emilio D. Lopez-Cozar (2018)
showed that a relatively high number of much-cited (as per Google Scholar) articles related
to social sciences and humanities is not accounted for in WoS and Scopus databases. The
gaps are serious enough to undermine the usefulness of these databases for formulating
bibliometric indicators-based assessments regarding these scientific disciplines.

2.2. The discipline of library and information science in the Web of Science
and Scopus databases

The bibliometric analysis of the scientific discipline of library and information science (LIS)
enjoys a long tradition and persisting popularity. More than ten years ago, Lonkman Meho
and Kiduk Yang’s study (2007) showed that there are serious problems with generating
rankings for this discipline. They established that the Scopus database, as compared to
WoS, significantly alters the ranking of researchers, especially those in the middle of the
list, and that to achieve a more precise and complete view of the impact various researchers
have on the development of LIS a complementary use of both databases, and additionally,
of Google Scholar, would be required.

Isola Ajiferuke and Dietmar Wolfram (2010) described the impact of a given researcher
on the development of science by measuring the ch-index, i.e. a method of estimating
author research impact using the number of citers per publication an author’s research
has been able to attract. They estimated that for LIS scholars, it is a more accurate
indicator than the general citation number, or the h-index. William H. Walters and Es-
ther I. Wilder (2016) demonstrated that the development of LIS has been significantly
impacted by research from the disciplines of computer science and management, by
scholars from the USA, United Kingdom, Spain, China, Canada, and Taiwan. According
to the research of Yu-Wei Chang (2018), based on the data from the WoS database, LIS
is becoming increasingly interdisciplinary. Articles written by at least one author affili-
ated with another discipline constitute almost a half of the discipline’s scientific output.
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Apparently, scholars affiliated with medical sciences are to have a significant impact on
the development of LIS.

Carlos G. Figuerola, Francisco J. Garcia Marco and Maria Pinto (2017) reviewed the
projects from the previous decade that relied on the quantitative data from the Library
and Information Science Abstracts (LISA). The review showed that the dominant meth-
ods employed in quantitative research were the bibliometric analysis of citation and
co-authorship, statistical data, and terms co-occurrence method. These methods were
characterized by the automated manner of data collection and analysis. The article in-
spires questions regarding the quality and representative capacity of the data subject to
analysis: Are automatically collected data complete and reliable? To what extent does the
content of the data in the analyzed bibliographic database correspond with the actual
output within the studied discipline? These questions become increasingly urgent as the
number of scientific publications related to LIS grows, and the role of multi- and inter-
disciplinary research for the development of this discipline increases. Does the content
of the bibliographic databases keep up with the swiftly accumulating publications? Do
automated methods of data collection and analysis, and statistic techniques, account for
the multi- and interdisciplinarity of research?

The review of literature shows that the verification of the quality of data from the WoS
and Scopus databases has not received the attention it merits, at least not in the studies
concerned with library and information science.

3. Methods and results of the study of the usefulness of the data from
the WoS and Scopus databases for the assessing the state of library
and information science

A definite majority of the studies using the bibliometric indicators and the largest bib-
liographic databases, relied on the automated methods of data collection and analysis.
These methods are not immune to errors in bibliographic descriptions, or errors in the
assignment of journals to disciplinary or subject categories, and in the result of errors in
recognition of the proper scope of data acquiring. Therefore, the author employed the
method of qualitative verification of the automatically collected data about journals from
the Web of Science and Scopus databases (the full description of the considered journals
is provided in Appendix), and following, of qualitative analysis. The qualitative analysis
involved a comparison of datasets regarding the journals affiliated with the library and
information science from both of the databases studied; a comparison of the quantitative
data collected from the databases studied with the data collected from other, domain-fo-
cused bibliographic databases; a comparison of the data with the information available on
the websites of the journals indexed, and a comparison of the categorization of the jour-
nals, articles and authors as affiliated with given disciplines, employed by the producers
of the databases, with the research scope of LIS accepted by the researchers. The aim of
the analysis was to establish the quality and completeness of the data, and to identify the
problems with a systematic collection and employment of such data.
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3.1. The journals: their number in the databases, publishers, languages,
disciplines and recognition

The 2017 Journal Citation Report available in the Web of Science database includes 87
journals assigned to the category of Information Science & Library Science (IS&LS), and
11 journals, which WoS puts in different categories, but which are assigned to the category
of Library and Information Science (L&IS) in the Scopus database. These journals have
their ascribed impact factors (IF). Furthermore, the Core Collection database contains
data regarding further 47 journals, without providing their IF, the articles from which are
assigned to the IS&LS category, out of which WoS puts 24 in other categories, but which
belong in the Scopus category of L&IS. To the journals in the last group the author added
three open access journals published in Spanish and Portuguese, indexed in the SciELO
Citation Index database, and four from the Medline database (life sciences). In total, 176
journals registered in the WoS database were subject to analysis.

Itis impossible to collect data about the journals without an IF indicator in any automated
manner. The author had to type the name of the journal into the search tool and choose
the field “Publication Name” The result of such a search is a list of bibliographic data of
the articles published in a given journal and a set of data: a citation number of each article
published in a given year, the number of articles published according to the rules of the
open access, the number of publications of a particular type (article, book review, editorial
material, note), subject category of the articles, last names and institutional affiliations of
the authors with a number of the articles. Unfortunately, in the case of interdisciplinary
journals, the function showing the subject categories of the articles does not work properly,
as almost every article is put in every category simultaneously, and there is no possibility
of distinguishing those which are concerned with IS&LS. Of course, an analogous set of
data is a result of a search for a journal with an IF measurement, but in the case of such
a journal, its name is an active hyperlink to the following information: the IF for the last
two and the last five years, scientific categories, ranking, publisher, ISSN.

Among the 176 journals studied, as many as 96 (54.5%) were published by ten great
publishing conglomerates (Taylor & Francis — 28, Emerald — 21, Elsevier — 12, Springer —
12, SAGE - 7, Wiley-Blackwell — 5, IGI Global — 3, Palgrave Macmillan — 3, Walter De
Gruyter — 3, Brill - 2). The definite majority of the journals included — 159 (90.5%) publishes
articles in English (a few journals also publishes texts in other languages, mostly in French,
Spanish, and German). The group of journals in languages other than English is dominated
by Spanish (10) and Portuguese (6). Two journals publish texts in both of these languages.
If we take into consideration where the publisher of the journal is based, two countries
dominate: USA — 68 (38.5%) and Great Britain — 51 (29%), followed by the Netherlands —
11 (7%), Germany — 8 (5%), Spain — 8 (5%), and Canada — 5 (3%). In a dozen or so other
countries, there operate only singular publishing houses registered at the WoS database.

Among 134 journals (76%) categorized as IS&LS (out of which 87 have the IF calculated,
and 47 do not), 18 have been additionally included in the Management category (out of
which one has been also assigned to Computer Science), three to Communication, three
to Interdisciplinary / Multidisciplinary, three to Education, two to Computer Sciences, and
on to each of the following categories: Biomedical, Ethics, Geography, History, History of
Social Sciences and Law (in total, 35 articles has been assigned to one of these categories).
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Among 42 journals (24%) which WoS does not classify in IS&LS, but which Scopus does
classify as L&IS), 10 has been additionally assigned to the category of Computer Science
(out of which two have been also categorized as related to Engineering, and two — to Chem-
istry), seven — Science Technology (out of which two have been also assigned to Social
Sciences), three — History, three — Humanities Multidisciplinary, two — Communication,
two — Literature, two — Education, two — Language, Linguistics, two — Music, two — Social
Sciences Interdisciplinary, and one to each of the following: Asian Studies, Biology, Law,
Mathematics + Psychology, Medical Ethics, Multidisciplinary; one more journal has not
been assigned to any category.

The Scopus database makes it easier to find a full list of the journals affiliated with
a given scientific discipline. It is sufficient to use the function Sources — Enter subject
area and choose a specific discipline, which will provide the user with a list of journals
from that discipline indexed at Scopus. 208 journals have been indexed in the category
of Library and Information Science (as per data from March 2019). Additionally, 28
journals whose are indexed as relating to this discipline by the WoS database have been
assigned to other categories. Therefore, 236 journals from Scopus have been taken into
consideration by the present study. Only two journals indexed in WoS are not indexed
at all by Scopus. Every journal included has calculated an indicator based on citations.
The following data on every journals is available: title and publisher, ISSN, subject area,
the number of citations, CiteScore, SJR and SNIP, a link to the website, an information
regarding the employment of open access rules, the number of texts published within
a given year with different types of texts distinguished (article, editorial, review, note,
conference paper), titles and authors of the given texts, the authors and their affiliations.
The tool supposed to distinguish the scientific discipline which a given article is related
to does not function properly in Scopus when multidisciplinary journals are concerned,
as it did not work in WoS; all articles are assigned to all categories. However, Scopus
offers a possibility of retrieving articles by specific keywords, which WoS did not enable.
It makes it easier to select articles according to their subject scope, and to select authors
concerned with specific research questions.

Among the 236 journals, 118 (59%) is published by the big publishing group (Taylor
& Francis — 45, Emerald — 23, Elsevier — 12, Springer — 12, SAGE — seven, Wiley-Blackwell —
six, Palgrave Macmillan — four, Walter De Gruyter — four, IGI Global — three, Brill — two),
with the rest published by universities and scientific societies. Here, too, English definitely
dominates, featuring in 215 journals (91%), out of which only 19 also publishes texts in
other languages (mainly French, Spanish, and German). The remaining 9% is published
in Spanish, French, German, and Portugese (several journals publishes texts in several
languages). When the question of where the publisher is based is concerned, as in WoS,
USA — where 93 (39.5%) publishers are based and Great Britain — 59 (25%), dominate. The
list of the countries that follow is similar to that at WoS as well: Netherlands — 15 (6.5%),
Spain — nine (4%), Germany — nine (4%), France — six (2.5%) and Canada — six (2.5%). The
position of France on the list is the first significant difference between the sets of journals
from these databases, as WoS does not index any French journals associated with the
discipline. The second difference is that Scopus features journals from more countries,
where only several journals (between one and three) are published. It features 27 such
journals, as compared to WoS’s 15.
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Among the 208 journals assigned to L&IS, only 67 (32%) publishes exclusively articles
associated with this discipline. Other journals publish articles associated with several disci-
plines, out of which most often next to L&IS occurs additionally: Computer Science — 32, and
16 further assigned also to either Decision Sciences, Education, Law, Chemistry, Business,
Management and Accounting, or Engineering; Business, Management and Accounting —
nine, and further two also assigned to Computer Science; Education — nine, and further
three assigned also to Computer Science; Medicine and Health Profession — six; Commu-
nication — five, and one further assigned also to History; History — four, and one further
assigned also to Communication. Among the 28 journals which WoS assigned to LS&IS,
and which Scopus does not assigned to L&IS, most is assigned to Computer Science, Busi-
ness, Management and Accounting, Decision Sciences, Communication, or Engineering.

To estimate the overlap between the set of the journals in both databases assigned to the
subject area of LIS, and the set of journals considered as related to library and information
science published in the world, the data from other international bibliographic databases
was used. The specialist database Library, Information Science & Technology Abstracts
(LISTA) provided by Ebsco accounts for 470 peer-reviewed scientific journals (https://www.
ebsco.com/products/research-databases/library-information-science-and-technology-ab-
stracts). The analysis of publishers of these journals shows that the journals published by
the large publishing groups, discussed above, constitute a much smaller part of all journals
than it did at WoS and Scopus: they are only 39% of all journals (185). Therefore, LISTA
classifies many more journals (285) published by university presses, small scientific pub-
lishing houses and scientific societies, than WoS (80) and Scopus (118), as scientific and
meeting the standards of quality. It means that both databases neglect to index the majority
of scientific journals related to the LIS discipline, which are published outside the large
publishing groups. The second database specializing in LIS, Library and Information Science
Abstracts (LISA), provided by the ProQuest company, features 440 journals published in 20
languages and 45 countries (http://proquest.libguides.com/lisa). The number of countries
and languages suggests that WoS (which features journals from only 24 countries) and
Scopus (34 countries) do not take into consideration a large amount of scientific activity
and publications of LIS scholars. Hence, the information from LISTA and LISA confirms
Philippe Mongeon and Adele Paul Hus’s (2016) thesis that WoS and Scopus take into
account, respectively, only every fourth and every third, scientific journal related to LIS.

In Poland, it has been a long held view that journals featured in the Journal Citation
Reports of the WoS database, and ascribed an IF value, are more prestigious. Currently,
a position in the Scopus database is becoming a similar mark of prestige, which further
depends on the indicators based on the citation numbers. A question arises if the two da-
tabases agree where a given journal ranks, and therefore, how prestigious it is. To answer
it, two rankings were compared: first, based on the IF indicator, and second, on CitesSore.
To compare them, 60 journals with the highest CiteScore were considered — this limit was
imposed because a large part of the journals below the 60th position is not ascribed the IF
value in the WoS database. The comparison showed that among the 60 journals with the
highest CitesScore at Scopus, there are eight who do not have an IF value ascribed by WoS,
i.e., they do not belong to the 98 most prestigious journals indexed there. Therefore, there
is a major disagreement when it comes to the prestige of the 13% journals from the studied
group. The following nine journals (15%) are ranked very differently by the two databases,
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positioned more than 10 places apart. 18 (30%) journals have a more or less similar posi-
tion in both rankings (a difference between 6 to 10 positions), and 25 (c. 42%) are ranked
very similarly (the difference is five or less). Therefore, it seems that both databases tend
to agree when determining the prestige, as measured by their citability, of a given journal
from the L&IS (IS&LS) subject area.

3.2. The disciplinary classification in the databases versus the real subject
scope of the journals

As mentioned above, a big part of the Polish academic community, as well as those in charge
of science management in Poland, is convinced that the most valuable texts are published
in journals who are attributed an Impact Factor by the Web of Science database. Until 2018,
there functioned a special list of the journals indexed by WoS, created by the Ministry of
Science and Higher Education (the so-called “A-list”), publishing in which was considered
more prestigious, and which allowed the author to score more points in the evaluation of
individual researchers and research institutions. After the introducing of a new legislation,
Prawo o szkolnictwie wyzszym i nauce (Law on Higher Education and Research) on 20th
of July in 2018, the select journals from the A-list were incorporated into a new ministry
list of scoring journals, which also includes journals from the Scopus database, and a set of
Polish journals, which score much fewer points. The value of publications is supposed to be
determined by the IF and a set of indicators from the Scopus database — CiteScore, SNIP
and SJR (Komunikat MNSW, 2019). In such a model of evaluation, scientific prestige and
the estimation of the quality of scientific output are determined by bibliometric indicators
which depend on the citation number the journal is attributed on the basis of citations
by other journals from the given database. Therefore, to establish which researchers and
institutions have the most valuable output and which articles contribute to it, one would
have to analyze the data regarding the journals from the group with the highest IF, or the
highest CiteScore. Here, however, we have to ask if these criteria allow an unproblematic
evaluation of publications from the discipline of LIS. The differences and problems dis-
cussed above should raise our doubts. To answer this question, the journals with the high
IF assigned to the IS&LS category were examined to see if they actually published texts
related to the discipline. The classification of disciplines employed at WoS was verified by
an analysis of guidelines for the potential authors published on the journals’ websites. The
information on the subject scope of a given journal was selected, and then compared with
the subject scope accepted by the specialists within the studied discipline. The 20 journals
with the highest score for 2017 (i.e., the first quartile, Q1, in the IS&LS category) were
selected for the comparison. The system of disciplinary classification employed by WoS
was compared with the analogous classification employed by Scopus.

The thematic scope for research within the discipline of LIS which served as a model for
comparison was established basing on two articles. The first study (Milojevi¢ et al., 2011)
presented the results of thematic analysis of more than 10 thousand articles published
between 1988 and 2007 in 16 journals associated with the LIS discipline. It was established
that this discipline studies five main areas: the functioning of libraries, the world of infor-
mation, the use of bibliometrics for the evaluation of science, information behavior, and
bibliography. The specific issues included: public and academic libraries, digital libraries,
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information systems, information competences, online services, knowledge management,
scientific publications, the productivity of the researchers, citing, bibliometric indica-
tors, information retrieval, catalogues and databases, classifications and internet search
engines. The second article is a result of the research of Barbara Sosifiska-Kalata (2013).
She conducted a thematic analysis of the articles published in the journals considered to
be the most important for the information science (a part of LIS). She established that
information science is concerned with the following issues: the analysis of the state and
the development of information and knowledge resources within different branches and
specializations; information architecture and usability of internet websites; digital archives,
libraries, and repositories; user studies — information needs, information literacy, and in-
formation behaviors; information barriers; history and contemporary nature of the book
and of the library; quantitative research of information use — bibliometrics, scientometrics,
webometrics; library science; information economy; information ethics; scholarly commu-
nication; information in digital and social media; knowledge organization — folksonomy,
indexing, metadata, ontology, theory of classification and knowledge organization; theory
of information; methodology and terminology of information science; data mining and text
mining; big data; systems for the automatic content identification and extraction; expert
systems and artificial intelligence; technology of information processing and publishing;
information services; digitization and visualization of information; information retrieval
and evaluation; information management; information sources. This set of research in-
terests was accepted by the Polish academic community, which showed when it became
the basis for a textbook Nauka o informacji (Information Science) published in 2016 with
Wiestaw Babik as the head editor.

If we compare the information from the websites of the journals studied (Table 1) with
this set of research interests, we find that only journals no. 2, 3, 11, 12, 14, 15, 17 and 21,
i.e., 36% of the journals featured in the table, might be considered as distinctly concerned
with the discipline. In the following three quartiles of the journals assigned to IS&LS, the
proporions are reverse: 66% of the journals categorized by WoS shows a distinct relation
to the discipline of library and information science, while the remainder mostly publishes
texts on the technical, medical, educational and business applications of the digital solutions
(devices, apps, and systems), and on business management, which are mostly assigned to
Computer Science, Communication, and Management.

Although LIS is interdisciplinary to a large extent, it does have specific research prob-
lems. It conducts its research and describes results thereof with methods borrowed from
other disciplines, however its specific methodologies and techniques often differ from
that used by the other disciplines. A study of technological aspects of the functioning of
a given database is a different process than a study of linguistic aspects of its indexing and
searching tools. A study of the management of a given information resource as a basis for
generating decisions in business practice is different from the study of the process of cre-
ating, processing and publishing such a resource as a specific information structure. The

! The research of B. Sosifiska-Kalata was concerned with the journals considered to be the most re-
presentative for the information science, which is a part of the designated research area of the library and
information science, i.e., Journal of the American Society for Information Science, Journal of Information
Science and Journal of Documentation and Annual Review of Information Science and Technology, publi-
shed until 2011.
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same research object might feature in different studies and journals, which does not mean
that these studies and the journals publishing their results belong to the same discipline.
A superficial analysis of the names of the journals, articles and books might suggest a sub-
stantial thematic overlap between library and information science, and disciplines such as
computer science, engineering, or management. However, it is often a mistaken impression.
The disciplinary classification systems employed by the largest databases might be similarly
misleading. Indexing a given article as related to LIS, as well as to computer science, might
be justified in certain instances, but not in others. Therefore, relying on the disciplinary
classification employed by WoS for the diagnosis and evaluation of research conducted in
the discipline of LIS risks basing these diagnoses and evaluations on bibliographic data of
publications which are not representative of the discipline.

Tab. 1. Subject scope of the journals assigned to the IS&LS category from the first quartile,
as indicated on their websites in the guidelines for authors

Subject scope as indicated WoS
. . 5 . . Scopus
No. | Journal title on the journal’s website classifica- . .
. Uy . classification
in the guidelines for authors tion
1 2 3 4 5
. computer
development of IT-based services, the b .
science, deci-
management of IT resources, and the . .
MIS . . . IS&LS, sion sciences,
1 use, impact, and economics of I'T with .

Quarterly . - . management | business, ma-
managerial, organizational, and societal
Lo nagement and
implications .

accounting
technology and the management of IT
— including strategy, change, infrastruc- L&IS, business,
Journal of ture, human resources, sourcing, system IS&LS management
Information | development and implementation, com- ’ and accoun-
L management | .

Technology munications, technology developments, ting; computer
technology futures, national policies and science
standards
information management in learning or-
ganizations, business intelligence, secu-
rity in organizations, social interactions
and community development, know-

International | ledge management, information design

Journal of and delivery, information for health care, IS&LS L&IS, compu-

Information Information for knowledge creation, ter science

Management | legal and regulatory issues, IS-enabled
innovations in information, content and
knowledge management, philosophical
and methodological approaches to infor-
mation management research
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2 3 4 5
strategic management, business and
organizational issues associated with the
introduction and utilization of informa- business,
ournal of tion systems, and considers these issues management
Y g
Strategic in a global context; organizational trans- | IS&LS, and accoun-
Information | formation on the back of IT; information | management | ting, computer
Systems systems/business strategy alignment; in- sciences, deci-
ter-organizational systems; global issues sion sciences
and cross-cultural issues; the impact and
significance of emerging IT
Journal of the .. ..
American clinical care, clinical research, transla-

. tional science, implementation science, ..
Medical . . . p IS&LS medicine
Informatics imaging, education, consumer health,

Association public health, and policy
Information information systems — research, prac-
tice, experience; articles that integrate computer
Systems p . o . g IS&LS . P
Journal technological disciplines with social, science
contextual and management issues
intersection of policy, information tech-
nology, government, and the public; how
policies affect government information
flows and the availability of government
information; the use of technology to .
Government 1 . &Y L&IS, sociology
. create and provide innovative govern- i
Information . . . . IS&LS and political
ment services; the impact of information .
Quarterly . . science, law
technology on the relationship between
the governed and those governing; and
the increasing significance of informa-
tion policies and information technology
in relation to democratic practices
Journal of social science research on commu-
nicating with computer-based media
Computer- . . IS&LS,
. technologies; work by scholars in ) computer
-Mediated . . . communica- .
] communication, business, education, . science
Communica- . . . tion
tion political science, sociology, psychology,
media studies, information science
research in the information systems field
and managers, professionals, admini- computer
Information strators of organizations which design, science, deci-
and implement and manage Information IS&LS, sion sciences,
Management Systems Applications; to collect and management | business, ma-

disseminate information on new and
advanced developments in the field of
information systems

nagement and
accounting
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1 2 3 4 5
law, com-
Telematics the social, economic, political and cul- munication,
10 | and tural impacts and challenges of informa- | IS&LS engineering,
Informatics tion and communication technologies computer
science
bibliometrics, scientometrics, webome-
Journal of trics, and altmetrics, studying informe- L&IS, compu-
11 . . . IS&LS .
Informetrics | tric problems using methods from other ter science
quantitative fields
research in information science, infor-
mation searching, human information
behavior, the areas of web searching,
online advertising, public relations,
. communication, management informa-
Information . > .
. tion systems, computational econo- L&IS, engine-
Processing . . - . .
12 and mics, computational advertising, web IS&LS ering, decision
analytics, online news, bibliometrics, sciences
Management . . . .
scientometrics, health informatics,
experimental processes related to digital
libraries, knowledge management sys-
tems, multimedia processing, human-
-computer interfaces
. education, computer science, informa-
International .
Journal of tion technology, psychology, commu-
nications, linguistics, anthropology, education,
Computer- . . . . IS&LS,
13 sociology, and business, investigate how ; computer
-Supported . . - education .
. to design the technological settings for science
Collaborative . .
. collaboration and how people learn in
Learning . .
the context of collaborative activity
artificial intelligence, business, com-
putational social science theory,
computer-assisted survey research,
computer-based qualitative analysis,
. . computer simulation, economic mo-
Social Science | <°P ) . | IS&LS, L&IS, law,
deling, electronic modeling, electronic . L
14 | Computer e . . interdiscipli- | computer
. publishing, geographic information .
Review ; ) nary science
systems, instrumentation and research
tools, public administration, social
impacts of computing and telecommuni-
cations, software evaluation, world-wide
web resources for social scientists
European perspective on the theory and
European p p‘ P . Y .
practice of information systems; a cri-
Journal of . . L&IS, compu-
15 . tical view on technology, development, IS&LS .
Information . . ter science
implementation, strategy, management
Systems .
and policy
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1 2 3 4 5
Journal of the | the field of information systems — it
Association inclusive in topics, level and unit of
. . . computer
16 | for analysis, theory, method and philosophi- | IS&LS .
. . science
Information | cal and research approach, reflecting all
Systems aspects of information systems globally
research that focuses on the produc-
Journal of the | . . .
. tion, discovery, recording, storage,
Association ) . .
representation, retrieval, presentation,
for Informa- . . . S L&IS, compu-
17 | . . manipulation, dissemination, use, and IS&LS .
tion Science . . . ter sciences
evaluation of information and on the
and Techno- . . .
o tools and techniques associated with
gy these processes
forum for the presentation of research business, ma-
Journal of that advances the practice and under- nagement and
18 Management | standing of organizational information | IS&LS, accounting,
Information | systems; the gap between theory and management | decision scien-
Systems practice of management information ces, computer
systems sciences
ournal of . o . business, ma-
J HR, learning & organization studies, IS&LS,
19 | Knowledge . . nagement and
information & knowledge management | management .
Management accounting
computer
Journal of IS&LS, science. deci-
2 Enterprise information & knowledge management | computer sion sciences,
Information in enterprise science, business ma-
Management management | nagement and
accounting
evaluation of activities concerned with
Research o . L&IS, educa-
21 . scientific research, technological deve- IS&LS .
Evaluation . . tion
lopment and innovation
Qualitative health care and further the development | IS&LS Inter-
22 | Health Rese- | and understanding of qualitative rese- disciplinary | medicine
arch arch in health-care settings biomedical

This risk might be lowered with the use of the Scopus database, which offers a more accu-
rate disciplinary classification of scientific journals than WoS, most often according with the
real subject profile of the particular journals. As many as 13 of the 22 journals included by
WoS in the category of IS&LS are not featured in the analogous category, L&IS, by Scopus.
The information from the websites of the journals considered shows that the Scopus classifi-
cation corresponds much more closely to the actual content of these journals. Additionally,
the database allows to filter by keyword, which allows a more precise browsing of articles.

3.3. The key researchers concerned with a given research area

The gravity of the methodological problems generated by the imprecise thematic classifi-
cation of the journals becomes apparent with the attempts to identify the key researchers
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in a given discipline. In the Web of Science database, such an attempt to identify the key
researchers (i.e., those publishing the highest number of articles and cited most often,
thus having the largest impact on the discipline) concerned with the issues of library and
information science, began with the use of the “Advanced Search” function. The author
searched for SU — Research Area: SU=Information Science & Library Science, with the
limiting of the results to Document types = Article. The search yielded 142 272 records.
The use of the function “Refine Results = Web of Science Categories” showed that a large
part of the group of the articles was assigned also to at least one other category (Fig. 1).
The elimination of the articles classified in other categories reduced the number of records
to 65 199. However, there was no option to automatically analyze to what extent did the
eliminated articles relate to Information Science & Library Science, and to what extend
did they relate to other scientific disciplines. The comparative analysis of the categories in
WoS and the real thematic scope of journals conducted earlier suggests that the articles in
other categories, such as Computer Science, Communication, and Management, should
be considered as related to IS&LS only after sufficient deliberation; however, the interdis-
ciplinary nature of LIS justifies categorizing many articles related to it as related to other
scientific disciplines as well, among them these just mentioned. To satisfactorily resolve
this matter, the only solution is to examine the title and abstract of every article included
in these categories, which in total number more than 77 thousand. This is impossible, not
in the least because of the time constraints.

11,020 5,36 4,846 3,601

COMPUTER SCIENCE SO S 2 MULTIDIESCIPLINARY MEDICAL
INTERDISCIPLIMARY AFPLICATIONS : / SCIEMCES INFORMATICS

8,390
MAHAGEMENT

RESEARCH :

5,388
COMMUNATION 2,4—30
SOCIAL SCIENCES ] 1.575
TICA 3
RO GEOGRAPHY
PHYSICAL

Fig. 1. The main categories to which the articles found as a result
of the search SU=Information Science & Library Science are classified (Source: WoS)

The option to “Refine Result = Authors” allows to automatically show 100 authors who
published the highest number of texts. The number of their publications, before elimina-
tion of the articles assigned also to other categories, is between 55 and 264 per author (25
authors who published the highest number of texts — Fig. 2).
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Fig. 2. The first 25 authors who published the highest number of texts in the journals
in the category of Information Science & Library Science. The data before the elimination
of the articles classified in other categories (Source: WoS)

After eliminating the articles assigned also to other categories, the number of the pub-
lications per author fell to a 28 — 216 range (Fig. 3). The members of the group change as
well. Among the first 25 names, only eight recurs (C. Tenopir, J.N. Berry, W.G. Stock, B.
Hoffert, M. Ojala, R. Miller, C.R. McClure, D. Nicholas), and the following two (M. Thelwall,
C. Oppenheim) fall below 25th position, but remain above the 100th.

Fig. 3. The first 25 authors who published the highest number of texts in the journals
in the category of Information Science & Library Science. The data after the elimination
of the articles classified in other categories (Source: WoS)
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WoS allows for a creation of a list of 500 authors who published the highest number of
articles assigned to a given category. However, it is not obvious that whoever published
the most articles is the leading researcher in a given discipline. The scientific position of
an author might be verified by a study of the citability of their work.

To analyze the citations, a list of 100 authors with the highest number of publications was
used, initially assuming that it would feature the authors with the largest impact, because
of the citability of their work (additionally, WoS generates citability reports for sets of up
to 10 thousand records). This list included 3993 articles, which were cited 15 400 times
(14 246 without auto-citations) in 11 917 articles (11 247 without auto-citations) indexed
in WoS Core Collection. It gives an average of 3.86 citation per article. WoS allows to rank
given articles according to the number of their citations. The first 10 articles were cited
between 111 and 463 times. The first 50 were cited 40 or more times; 100 — eight times;
1000 — three times. 911 articles had a number of citations above the average (4 and more).
The most cited authors would be found in this group. Unfortunately, WoS does not enable
such an automated search. The author had to create a set of publications by given authors
(e.g. from the list of 100 with the highest number of articles published, or 100 whose ar-
ticles had the highest citation numbers), and then to add up the citation numbers and to
compare the average citation numbers of their work. A set of each author’s publications
was found with the use of the command AU=last name, first letters of the name. It was
possible to generate a citation report for a thus generated set. The data on 25 authors who
published the highest number of articles is presented in Table 2.

Tab. 2. Authors with the highest number of articles in the IS&LS category

Numbers Citation num- A'verfage .
No. Author of articles ber / without | h-index n:;:litel:ner Ill)lllll:h(l)tfl

published self-citations articlg) P 8
1 2 3 4 5 6 7
1 Tenopir C. 216 999/928 15 4.63 1999-2018
2 Berry J.N. 120 53/53 5 0.44 1998-2017
3 Hoffert B. 113 44/43 3 0.39 1999-2018
4 Stock W.G. 101 68/49 3 0.67 1999-2018
5 Ojala M. 99 72/64 3 0.72 1993-2012
6 Miller R. 86 81/81 4 0.94 1994-2013
7 Rogers M. 82 31/31 4 0.38 1998-2017
8 White H.S. 75 290/271 9 3.82 1980-1999
9 Hernon P. 73 793/752 16 10.86 1992-2011
10 BerryJ. 72 26/26 3 0.36 1988-2007
11 Oder N 68 73/73 5 1.07 1991-2010
12 Morehead J. 67 35/27 2 0.52 1976-1995
13 | McClure C.R. 65 693/668 13 10.66 1993-2012
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14 | Crawford W. 64 60/59 3 0.94 1993-2012
15 Stock M. 63 1/0 1 0.02 1994-2013
16 Fox B.L. 58 28/28 2 0.48 1998-2017
17 | Anderson A.]. 52 12/12 1 0.23 1979-1998
18 Nicholas D. 51 579/531 15 11.35 1998-2017
19 Jaeger P.T. 49 1918/1800 19 39.14 1999-2018
20 Smith S. 48 41/41 4 0.85 1999-2018
21 Fourie L. 46 134/108 7 291 1998-2017
22 | Hawkins D.T. 45 323/303 10 7.18 1983-2002
23 Budd J.M. 44 456/449 12 10.13 1999-2018
24 Enis M. 44 3/3 1 0.07 2012-2018
25 Notess G.R. 44 49/47 3 111 1992-2003

The data makes clear that the number of publications of a given author does not corre-
spond to their impact, as indicated by the citation number. Only seven authors from the
list of 25 with the highest number of publications published articles with an above-average
citability.

The authors with the highest impact might be identified by an analysis of the most com-
monly cited articles (Tab. 3). However, this method does not guarantee reliable results,
either.

Tab. 3. The authors of the most commonly cited articles published in the journals classified as
related to IS&LS (ranked according to the citation number of the most cited work)

Number of Average
Number . e .
. citations / . citation Time of
No. Author of articles . h-index L.
. without self- number per | publishing
published A .
-citations article
1 2 3 4 5 6 7
1 Pawlak Z. 1 6622/6622 1 6622 1982
2 Layne K. 1 841/841 1 841 2001
3 Lee J.W. 8 852/848 3 106.5 2001-2016
4 Lee D.T. 3 618/618 2 206 1980-1984
5 Schachter B.J. 1 573/573 1 573 1980
6 Taylor R.S. 7 500/500 4 71.43 1996-2015
7 Bertot J.C. 43 1286/1238 14 2991 1997-2016
8 Jaeger P.T. 49 1918/1800 19 39.14 1999-2018
9 Grimes J.M. 1 463/463 1 463 2010
10 | Eppler M.J. 1 417/417 1 417 2004
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1 2 3 4 5 6 7

11 Mengis J. 1 417/417 1 417 2004

12 van Dijk J. 4 419/419 3 104.75 2003-2017
13 Hacker K. 1 368/368 1 368 2003

14 | Glanville .M. 2 386/386 2 193 2006-2014
15 Lefebvre C. 4 409/405 3 102.25 2006-2014
16 Miles J.N.V. 1 367/367 1 367 2006

17 Belkin N.J. 2 375/374 2 187.5 1980-1987
18 Heeks R. 7 729/728 5 104.14 2002-2018
19 | Savolainen R. 29 837/820 11 28.86 2001-2017
20 | Boulos M.N.K. 3 346/346 2 115.33 2006-2009
21 Wheeler S. 2 339/339 1 169.5 2007

22 | Gandomi A. 1 330/330 1 330 2015

23 Haider M. 1 330/330 1 330 2015

24 Lin J.C.C. 1 327/327 1 327 2000

25 LuH.P. 2 366/366 2 183 1994-2000

This method of data collection from the WoS database is only minimally useful for the
identification of the researchers crucial for the development of a discipline. Among the
25 researchers who published the most commonly cited articles, there are only three (P.T.
Jaeger, J.C. Bertot, R. Savolainen), whose h-index indicated an above-average impact on
other researchers. The remainder is found on the list because singular, but commonly cited
works; these citations are not necessarily in texts in the category of IS&LS. It is unclear if
these works had a real impact on library and information science. To verify this, the author
analyzed their thematic scope, and publication. Below is the list of the first 10, excluding
the three already mentioned.

(1)

Pawlak Z.: Rouhh Sets. International Journal of Computer & Information Sciences,
6622 citations. An article on mathematical sciences, published in a journal related
to widely understood information science, which is no longer published, and is not
indexed neither in the Journal Citation Reports, nor in the Scopus database. In the
1980s, the journal was replaced by the International Journal of Parallel Programming,
which is related to computer science.

Layne K.: Developing Fully Functional E-government: A Four Stage Model. Govern-
ment Information Quarterly, 841 citations — a description of the development of
e-administration and a proposal for a model of its development stages, published in
the journal assigned to IS&LS; however, it mostly publishes works concerned with
political sciences and administration.

Lee D.T., Schachter B.J.: 2 Algorithms for Constructing a Delaunay Triangulation.
International Journal of Computer & Information Sciences, 574 citations — an article
on mathematical sciences, published in the journal related to widely understood
information science, but focused mostly on the issues of computer science; as di-
scussed above, the journal is no longer published.
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(4) Taylor R.S.: Question-Negotiation and Information Seeking in Libraries. College
& Research Libraries, 476 citation — the article, as well as the journal where it was
published, are representative of LIS.

(5) Eppler M.J., Mengis J.: The Concept of Information Overload: A Review of Lite-

rature from Organization Science, Accounting, Marketing, MIS, and Related Di-

sciplines. Information Society, 417 citations — a review article concerned with the

information overload, which is a research problem in LIS as well as in some other
disciplines; however, it was published in a journal specializing mostly in political
sciences, cultural studies, and computer science.

van Dijk J., Hacker K.: The Digital Divide as a Complex and Dynamic Phenome-

non. Information Society, 368 citations — a discussion of factors influencing the

phenomenon of digital exclusion, which is a subject of interest in LIS as well as in
some other disciplines; however, it was published in a journal specializing mostly
in political sciences, cultural studies, and computer science.

(7) Glanville ].M., Lefebvre C., Miles ].N.V: How to Identify Randomized Controlled Trials
in MEDLINE: Ten Years On. Journal of the Medical Library Association, 367 cita-
tions — the article, and the journal where it was published, are representative of LIS;
the journal specializes in problems of medical information and medical librarianship.

(8) Belkin N.J.: Anomalous States of Knowledge as a Basis for Information-Retrieval.
Canadian Journal of Information Science — Revue Canadienne Des Sciences De
L'Information, 363 citations — the article, as well as the journal where it was publi-
shed, are representative of LIS.

(9) Heeks R.: Information Systems and Developing Countries: Failure, Success, and
Local Improvisations. Information Society, 342 citations — the article presents
models and theories of functioning of information system in the developing co-
untries, and the related problems; it belongs in the research area of LIS, however
the article was published in a journal specializing in political sciences, cultural
studies, and computer science.

(10) Boulos M.N.K., Wheeler S.: The Emerging Web 2.0 Social Software: An Enabling
Suite of Sociable Technologies in Health and Health Care Education. Health In-
formation and Libraries Journal, 339 citations — employment of social media in
health care and health education is a subject within the research area of LIS, and
the article was published in a journal assigned to IS&LS, focusing on the problems
of health and medical information (accordingly, it was assigned to the category
Medicine and health profession as well).

The search for the most cited articles in the IS&LS category indexed in WoS brought up
only three articles with an undeniable connection to LIS (a study of information users and
their information behaviors) and a significant impact on the discipline (articles no. 4, 7,
and 8). Five articles had some connection to LIS, but were published in journals which in
fact do not focus on the discipline’s research problems (no. 2, 5, 6, 9, and 10). Two articles
were published in a journal who has not been a platform for scientific communication of
the LIS researchers for a long time.

Therefore, the application of the WoS function which allows for an automated search
of the authors who published the highest number of articles, and for the articles which
have the highest number of citations, is not always reliable, and does not give an accurate
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view of the discipline studied. It is only when the detailed information regarding every
author and article is studied that the researchers and articles most representative of LIS
might be selected.

The function “Search (Documents, Authors, Affiliations, Advanced)” of the Scopus
database does not allow for an automated search of the articles or authors related to
a given scientific discipline. The author could only use the “Sources — Enter subject area”
option and choose “Library and Information Sciences” However, as a result he received
only a list of journals assigned to the category. To find the information on the authors in
every journal requires a separate process. After selecting a journal known to be publish-
ing articles related to the studied discipline, the “View all documents” function had to be
selected. Among various data provided, Scopus showed a list of authors and a number of
the works they published. The search by “Author name” limits the result to the works of
the given author. To find the authors of the articles which had the largest impact on the
given discipline, the author assumed that they would publish their works in the journals
with the highest impact measurements. For the purpose of the current study, the author
examined the authors from the journals with the highest CiteScore indicator, assigned to
the L&IS category in Scopus and verified as representative of the discipline by an analysis
of the content on their websites. The examination of every journal was performed with
following commands: “View all documents’, “Limit to — Subject area: Social Science’, and
then “Sort on: Cited by (highest)”. Then, the “Author details” command was used to find
the number of their texts in the Scopus database, among them those included in the Social
Sciences category; their h-index; the part of their articles assigned to given categories.
Table 4 presents the results of the search of 10 most commonly cited authors in the eight
LIS journals with the highest CiteScore.

The data presented in Table 4 shows that it is impossible to distinguish the most influ-
ential authors from the set of the journals studied, as only two of them appear more than
once — M. Thelwall and J.D. Roessner appear twice. It seems that every journal relies on
their particular set of authors to supply texts for publishing. Searching for researchers
with the greatest impact on the discipline among authors of articles most often cited in
individual periodicals also proved to be problematic. This group of authors also includes
researchers who published singular but highly cited texts, however in articles assigned
to disciplines other than the one which the author or the journal publishing these texts
represent. In the studied set, it was 11 of the 78 researchers in the analyzed group. Each
of these researchers is attributed a low (single-digit) h-index by Scopus, which does not
allow to identify any of them as an influential author. Furthermore, the authors who pub-
lish the most cited articles in the studied LIS journals rarely focus on this discipline in
their research. According to the Scopus algorithms, only 16 out of 78 researchers studied
focuses on social sciences (unfortunately, Scopus does not indicate whether it belongs to
the more specific L&IS sub-category), and more than half, i.e. 44 authors focus mostly on
computer science. As Chang observed (2018), the researchers from other disciplines who
publish in the LIS journals most often use scientometrics to analyze trends occurring in
the disciplines they are interested in; as well as explore problems related to information
technology, information issues in economics, and information issues in medicine, which
is generally confirmed by the data presented in Table 4.
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Tab. 4. The authors of the most cited articles from the L&IS category
(ranked according to the citation number of the most commonly cited work)

The number
of the artic-

. . The ci- The dominant
les/ including tation category of the
No. | Journal title Author the articles h-index g, Y
. . num- author’s output as
in the Social ber er Scopus
Sciences P P
category
1 2 3 4 5 6 7
EaLSke”"He 177/42 5953 36 | computer science
Wood-Harper 11/3 1040 7 computer science
AT
Chan Y.E. 53/20 2962 18 computer science
Reich B.H. 45/10 3117 18 computer science
Journal of
1 | Information | Markus M.L. 74 7589 34 computer science
Technology | Axline S. 3/1 546 3 computer science
Petrie D. 3/1 546 3 computer science
Tanis C. 2/1 826 2 computer science
Jeyaraj A. 29/19 971 8 computer science
Rottman J.W. 23/6 989 11 | business, manage-
ment and accounting
Lin J.C-C. 26/11 1816 14 computer science
LuH. 90/28 4366 28 computer science
Gandomi A. 7/1 475 engineering
Haider M. 19/10 671 8 engineering
International | Sultan N. 23/13 806 social sciences
o | Jour nal of Yates D. 52/12 1018 11 computer science
Information Paquette S. 16/11 654 7 social sciences
Management
computer science
Edmunds A. 1/1 340 1 50%, social science
50%
Morris A. 114/66 1823 20 social sciences
Trkman P. 53/14 1592 19 computer science
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1 2 3 4 5 6 7
Alonso S. 69/6 3314 22 computer science
Cabrerizo EJ. 85/7 2623 23 computer science
gzrée.rra-\/ied- 373/29 17088 67 computer science
Herrera F. 589/32 38007 95 computer science
Journal of Moed H.E. 116/74 4854 36 computer science
> Informetrics | prabowo R. 9/5 371 6 computer science
Thelwall M. 381/245 11187 55 computer science
Wagner C.S. 37/21 506 15 social sciences
Roessner J.D. 37/15 882 13 z‘:gzs;ér:cac';af;ng
Bobb K. 717 270 3 social sciences
Salton G.A. 103/22 13317 33 computer science
Buckley C. 42/10 9400 28 computer science
Jansen B.]. 200/70 7953 40 computer science
Spink A.H. 206/111 7496 42 computer science
Information | Saracevic T. 83/45 4880 25 computer science
4 Processing Sokolova M.V. 97/10 1424 12 computer science
ﬁglnlt\/[anage— Lapalme G. 89/20 1682 15 computer science
Radev D.R. 97/46 4633 32 computer science
Jing H. 10/8 698 7 social sciences
computer science
Stys M. 1/1 02 1 50%, social sciences
50%
Walther J.B. 90/56 8672 36 social sciences
, . computer science
Egddano 1/1 307 1 50%,psocial sciences
50%
‘ Crawford S.D. 15/6 761 10 medicine
22:;2; Couper M.P. 142/86 7116 45 social sciences
5 Computer Lamias M.J. 3/3 650 3 social sciences
Review Zhang W. 18/17 617 10 social sciences
Johnson T.J. 70/58 238 22 social sciences
Seltzer T. 15/14 869 social sciences
Bichard S.L. 14/11 579 social sciences
Barrett L.F. 197/16 15291 60 psychology
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2 3 4 5 6 7
Walsham G. 84/34 6257 31 computer science
Petter S.C. 41/10 2703 12 computer science
Delone W.H. 28/7 11595 15 computer science
McLean E.R. 70/11 11769 19 computer science
. computer science
European Hetjden 1/1 468 1 50%, social sciences
Journal of H.V.D. 50%
Information -
S Verhagen T. 24/5 1197 14 computer science
ystems
Creemers M. 2/1 509 2 computer science
Zhu K.X. 33/9 4064 16 computer science
Kraemer K.L. 150/68 10496 42 computer science
Xu S.X. 26/6 2242 1 | business, manage-
ment and accounting
Hamari J. 46/14 2556 20 computer science
Sjoklint M. 4/1 246 4 computer science
Ukkonen A. 40/1 670 11 computer science
Journal of the
Association | Costas R. 71/36 1381 20 computer science
for Informa- | Zahedi Z. 12/6 347 5 computer science
tion Science | Wouters P.E. 54/31 1358 18 computer science
and Techno- | pornmann L. 292/188 6450 40 | computer science
logy Mutz R. 59/30 1699 20 computer science
Thelwall M. 382/246 11260 55 computer science
Peters I. 39/27 532 13 computer science
Aksnes D.W. 31/15 1164 15 computer science
Laudel G. 31/26 833 14 social sciences
Lissoni E. 40/12 2837 16 | Dusiness, manage-
ment and accounting
Llerena P. 45/6 1182 | 13 | Dusiness, manage-
ment and accounting
McKelvy M. 87/15 1185 15 | business, manage-
ment and accounting
Research Sanditov B. 10/2 180 6 business, manage-
Evaluation ment and accounting
Martin B.R. 84/31 4593 3 | business, manage-
ment and accounting
veterinary, agricul-
Taxt R.E. 2/1 181 2 tural and biological
sciences
Porter A.L. 248/85 4503 g3 | Dusiness, manage-
ment and accounting
Roessner J.D. 37/15 888 13 | Dusiness, manage-
ment and accounting
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The study shows that the automatic data filtering functions in the Scopus and WoS
databases are hardly useful for identifying key researchers in LIS. Without a tedious, im-
mediate analysis of the texts of specific articles and the scientific output of the researchers,
it is not possible to accurately classify their work as related to a given discipline, and to
properly evaluate it.

4. Conclusion

The method of qualitative analysis employed in the study has limitations which might
change the results of the study. The first limitation comes from the necessity of accepting
a closed set of research interests as definitive of the LIS discipline. Modifications of this set
will without a doubt change a part of the data. However, in the case of this interdisciplinary
research area strongly affected by other disciplines and employing their research meth-
ods, it is difficult to avoid this problem. The author followed the classification of research
fields in information science established in the study by Barbara Sosiniska-Kalata (2013),
not only because it is commonly accepted in Poland and in accord with the classification
proposed by the team under the direction of Stas Milojevi¢ (2011) commonly employed
in research. It was also important that it is sufficiently detailed, facilitating a classification
of a thematic scope of particular journals and articles. This limitation did not have an im-
pact on the realizing the primary goal of the current study, i.e., indicating methodological
problems in the use of the WoS and Scopus databases, with their filtering and analytical
tools, by researchers and those in charge of science management to evaluate the state of
library and information science’s development, as well as of the quality of the scientific
output of the LIS researchers.

The second limitation comes from the quality of the data studied. As it has already been
mentioned, Fiorenzo Franceschini, Domenico Maisano and Luca Mastrogiacomo (2016)
established that bibliographic records contain multiple errors which disrupt the results of
searches. We should also remember the studies of Qi Wang and Ludo Waltman (2016),
and of Abdullad Abrizah and others (2013), which show that the producers of the most
important multidisciplinary bibliographic databases make mistakes in assigning journals
to scientific disciplines they are supposed to represent. The results presented in this article
confirmed that mistakes had been made in assigning not only journals to disciplines, but
also authors. Therefore, it is necessary to verify the data retrieved from the WoS and Scopus
databases with qualitative methods, e.g. analysis of the thematic profile, or content, of the
given authors’ publications.

The third limitation comes from the quantity of data and the sample selection. In prac-
tice, the time constraints on the qualitative analysis, and the limits to an article’s length
imposed by the editing team, make it impossible to examine and discuss all data regarding
the articles, authors, and citations. Therefore, the author had to narrow down the quantity
of the analyzed data with a use of a formal criterium, i.e. selecting the most commonly cited
publications. However, the attached risk is minimal in the case of the research focused on
the identification of methodological issues, which is possible even with a small data sample.

Both databases studied offer an automatic search function, and the refinement and anal-
ysis of the search results, which the researchers conducting bibliometric and scientometric
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analyses are happy to use, but which, as the study has shown on the case of LIS, do not
ensure a collection of sufficiently representative and reliable datasets for such analyses.
Only when the quantitative data is accompanied by a qualitative analysis based on the in-
formation from various sources, it is possible to conduct a reliable and holistic evaluation
of the usefulness of the bibliographic databases for an analysis and diagnosis of the state
of a scientific discipline. In the case of LIS, the author faced many obstacles to a collection
of full and reliable information. Both databases offer only a very limited set of data to
conduct a reliable analysis and diagnosis of the LIS discipline. The journals published by
universities and scientific societies, or published outside the USA and the Great Britain,
are definitely underrepresented. The WoS database does not enable an automated data
acquiring of journals that do not have a measured IF. It is impossible to filter the articles
published in multidisciplinary journals by their research area categories, because all articles
are assigned to all disciplines the journals is associated with. A similar problem occurs in
the Scopus database, but Scopus does enable a filtering of the articles by the keywords. WoS
mistakenly classified a big group of journals as belonging to LIS. Neither database allows
an automated, but still reliable identification of the researchers with the highest impact on
the development of the discipline, which is made even more difficult by its interdisciplinary
character. A similar problem occurs when the user searchers for the most commonly cited
work closely related to the given discipline. Scopus does not allow for a precise assignment
of a researcher to a research area category. Neither database enables an automated and
reliable assignment of a researcher to particular research interests.

The results of the quantitative study of the state and development of a discipline reliant
on the data acquired from the WoS and Scopus databases and processed automatically by
filtering and statistical tools, should be approached only with great care. Without verifying if
the journals, articles, authors and citations studied have a real relation to the given scientific
discipline, or if the databases’ system of disciplinary classification corresponds to the real
subject scope of the journals included, the results might be false. In the case of LIS, it is
very easy to receive data presenting an inaccurate view of the discipline, especially when
using the WoS database, as its category of IS&LS is too broad, and includes many journals
which have only a tangential relation to the discipline. There is no point of constructing
aview of LIS on the basis of data acquired in the most part from the journals which publish
texts concerned mostly, if not exclusively, with computer science, communication sciences,
business, management and accounting. All lists of influential journals and authors, and
measurements of publication numbers and their citability become unreliable as a result
of confusing the data related to LIS with the data related to other disciplines. Because of
the different citation models, number of researchers and frequency of publishing in the
disciplines assigned to one category with LIS, the journals, articles and researchers which
are actually crucial for LIS become invisible in the category containing less related data. It
is worth mentioning that the studies discussed in this article additionally showed that the
data from WoS and Scopus highlights the technological research paradigm in LIS, despite
the development of other methodologies.

In their current state, the studied multidisciplinary databases, especially WoS, have only
a negligible usefulness for the diagnosis of the state and development of LIS. The method-
ological issues discussed in this article may prevent generating an accurate and objective
view of the discipline. The changes to the organization of resources and functioning of
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WoS and Scopus, which have been taking place for a few years now, did not resolve the
previously existing issues.

Appendix: The list of journals included in the study

Note: In the column "IF 2017" (impact factor) in the absence of calculated IF there was
entered the information about indexing in the Core Collection (cc) or in another database
included in the Web of Science. The "-" means that the database does not include a specific
journal.

L&IS — Library and Information Science; IS&LS — Information Science and Library
Science.

WoS
Scopus
. system of
Cite- Headqu- Language | system of disci-
No. | Journal title | Score | IF 2017 Publisher 4 of publi- | disciplina- .
arters . . plinary
2017 cation | ry classifi- R
. classifi-
cation .
cation
1 2 3 4 5 6 7 8 9
Accoun- . .
1 | tabilityin | 105 | 1400 | Taylor & Francis | Ol | English | reas | medicdl
Kingdom ethics
Research
African
Journal
o | FLibrary g5y | gage | Archlib&Infor |y e | Englih | C9UCation | yqers
Archives and mation Services medicine
Information
Science
, Associazione Ita- English
3 AIB Studi 0.39 cc liana Biblioteche Italy Italian L&IS IS&LS
American Society of Ameri- .
4 Archivist 0.6 cc can Archivists USA English L&IS IS&LS
5 Aﬁaleclt “ 0.0 - frish Man‘us‘crlp ts Ireland English L&IS -
Hibernica Commission
Anales de University of Spanish arts and
6 | Documenta- | 0.32 cc 24 Spain Portugu- | humani- IS&LS
. Murcia .
cion ese ties
ional Insti-
Annals of Nationa ‘nstl
Library and tute of Science
7 @ 0.39 cc Communication India English L&IS IS&LS
Information .
. and Information
Studies
Resources
Archival . . .
8 Science 1.52 - Springer USA English history -
Association of t:;:lllenrgcli)—
9 | Archivaria 0.51 | Medline | Canadian Archi- | Canada English L&IS .
vists gy, social
sciences
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1 2 3 4 5 6 7 8 9
10 | Archives | 0.0 cc | BritishRecords | United [ p 0| s | isLs
Association Kingdom
11 Archives L,an 0.52 cc Taylor & Francis L,Jmted English conilputer history
Manuscripts Kingdom science
Aslib
Journal Of United .
12 | Information | 2.01 1.461 Emerald . English L&IS IS&LS
Kingdom
Manage-
ment
Australian
Acade- .
: . United . .
13 mic and 0.92 0.818 | Taylor & Francis . English history IS&LS
Kingdom
Research
Libraries
Behavioral
14 | @nd Social | - | Taylor&Francis | USA | English | L&IS | IS&LS
Sciences
Librarian
. University of .
15 Biblios 0.08 cc . USA English L&IS -
Pittsburgh
s Portu-
16 BiD 0.04 cc Universitat de Spain guese history IS&LS
Barcelona .
Spanish
University and English
Bilgi Du- Research Libra- French
17 gL 0.06 - ) 1 Turkey | Portu- L&IS IS&LS
nyasi rians Association,
Ankara guese
Spanish
Boletim do
Arquivo da Imprensa da . .
18 Universi- 0.00 cc Universidade de | Portugal "]f“lrllrglillssﬁ COZ?IOHI?I- -
dade de Coimbra
Coimbra
: P B}
19 | Bottom Line | 0.24 cc Emerald ITJmted ortugu L&IS history
Kingdom ese
Ecole nationale
Bulletin des superieure des computer
20 | Bibliothequ- | 0.01 - sciences de I'in- France English P IS&LS
. science
es de France formation et des
bibliotheques
Bulletin.
John Rylands . .
21 | University | 011 | Mediine | /°7n Rylands Uni- | United - —p L&IS -
. versity Library | Kingdom
Library of
Manchester
Canadian
Journal of University of science
22 | Information | 0.42 0.243 Y Canada English L&IS techno-
. Toronto Press
and Library logy

Science
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1 2 3 4 5 6 7 8 9
EZ}ZZZ; Canadian Journal Enelish general
23 0.3 cc of Program Eva- | Canada & social IS&LS
Program . French .
. luation science
Evaluation
Cataloging
ag | ndClas 1 o Taylor & Francis | USA | -n8Hsh | jeqq | social
sification French sciences
Quarterly
Brazilian Institute
g5 | Clenciada | cc | forInformation | p o English | L&IS IS&LS
Informacao in Science and
Technology
. . Portu-
26 Coll'ect'lon 0.6 - Emerald Umted guese L&IS -
Building Kingdom .
Spanish
Collection
27 Manage- 0.27 cc Taylor & Francis USA English L&IS IS&LS
ment
College and Association of conserva
28 Research 1.7 cc College and Rese- USA English . IS&LS
. . . . tion
Libraries arch Libraries
C;il:f;rizd Association of
29 . ) 0.46 1.626 | College and Rese- USA English L&IS IS&LS
Libraries . .
arch Libraries
News
College and business,
30 Under- 0.57 - Taylor & Francis USA English fmanage- -
graduate ment and
Libraries accounting
Communi- L
cations in Communications
31 . 1.44 cc in Information USA English L&IS IS&LS
Information .
. Literacy
Literacy
Community
gp | @ndJunior |, cc | Taylor&Francis | USA | English L&IS IS&LS
College
Libraries
Computers Information arts and
33 | COTPMES 95 - USA | English | humani- -
in Libraries Today .
ties
Compu-
34 | tersinthe 1.06 - Taylor & Francis USA English L&IS -
Schools
Cuadernos Pontificia Univer- computer
35 . ’ 0.43 cc sidad Catolica de Chile English . P education
info . science
Chile
Centro de
Cyberme- 5.50 . Informacion y . . social
36 trics (2016) SciELO Documentacion Spain Spanish L&IS sciences
Cientifica
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1 2 3 4 5 6 7 8 9
fﬁﬁ;vﬁiﬁs Association for
37 |7, 0.56 - Computing Ma- USA English L&IS -
in Informa- .
. chinery
tion Systems
DE.
SIbOC Defence Scientific
Journal of Information &
38 | Libraryand | 042 0.400 . India English L&IS IS&LS
. Documentation
Information Centre
Technology
Develop-
ment and United
39 | Learning in 0.21 cc Emerald . English L&IS IS&LS
. Kingdom
Organiza-
tions
Digital .
40 | Library Per- | 0.59 - Emerald L,J“‘ted English L&IS -
. Kingdom
spectives
Corporation for business,
41 D_le Ma- 0.86 cc National Research USA English fmanage- IS&LS
gazine N ment and
Initiatives .
accounting
42 Docum'ent 0.13 - Lavoisier France English L&IS -
Numerique
Documen- Association des
taliste: Professionnels de .
. , . English
43 | Sciences de 0.02 - I'Information et France L&IS -
‘ French
U'Informa- de la Documen-
tion tation
East Asian English
44 | Publishing | 0.27 - Brill USA & education -
. French
and Society
45 | EContent | 0.02 cc Online Inc. USA | English L&IS Asian
studies
Educa-
tion and . . .
46 Information 1.3 0.039 Springer USA English | education | IS&LS
Technologies
Education
Nether- . .
47 | for Informa- | 0.55 cc IOS Press lands English L&IS education
tion
48 Eleftromc 0.99 cc Emerald inted English | education | IS&LS
Library Kingdom
Ethics and
Information . Nether- . .
4 1. . Engl I
9 Technology 62 0.800 Springer lands nglish L&IS education
(55)
European
so | Jowrnalof |y 05 | qggp | FPaleraveMac- | United 1p oy qucation | 1S&LS
Information millan Kingdom
Systems (17)
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1 2 3 4 5 6 7 8 9
Evidence
Based University of
51 | Libraryand | 0.29 3.197 Y Canada English L&IS IS&LS
. Alberta
Information
Practice
52 Fontes'Artzs 0.03 e Music Ijlb.rary Switzer- English corr'lputer othics
Musicae Association land science
Gazette des Association des English
53 “ . 0.01 cc Bibliothecaires France French L&IS IS&LS
Archives .
Francais German
Government . education,
. . United
54 | Information | 5.82 - Elsevier . French | computer | IS&LS
Kingdom .
Quarterly science
55 | Grey Journal | 0.11 4.009 GreyNet I\E;}llesr— English L&IS music
Health
56 | Mformation | — | Wiley-Blackwell | USA | English | <©mmun- -
and Libra- cation
ries Journal
57 | Ibersid 006 | 1190 | Universidadde o o English L&IS IS&LS
Zaragoza
IC Revista
58 fl;:rt}nﬁgfij: 0.00 cc Editorial Univer- Spain Spanish Computer -
" . : sidad de Sevilla p P science,
y Comunica-
cion
e i | B
59 | 3.33 cc | trical and Electro- | USA P 8 | IS&LS
Information . . Portugu- | ment and
nics Engineers )
Theory ese accounting
IFLA -
60 | ; u];’ o7 cc Sage USA | English L&IS IS&LS
Informa-
cao and Univ. Federal . . commu-
6l Sociedade — - « Campina Grande Brazil English L&Is nication
Estudos
Informacion, Instituto de Portugu- l::::;eses_, C;g:;llt:r
62 Cultura y 0.13 0.159 Investigaciones | Argentina & 8 7
. s . ese ment and | engine-
Sociedad Bibliotecologicas . .
accounting | ering
63 | Dformacios | 0| siELO Infonia Hungary | Spanish | L&IS IS&LS
Tarsadalom
64 0.1 0.023 | Walter de Gruyter | Germany . 5 computer | IS&LS
schaft und rian .
. science
Praxis
science
65 Information - cc Univ. Texas Press USA German L&IS technol'o—
and Culture gy, social

sciences
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1 2 3 4 5 6 7 8 9
Information United .
66 | and Lear- 1.01 0.229 Emerald . English L&IS IS&LS
. . Kingdom
ning Science
Information ‘ Nether- .
67 | and Mana- 5.24 cc Elsevier lands English L&IS IS&LS
gement
Information United communi- | computer
68 | and Organi- | 3.15 3.890 Elsevier ) English . . P
. Kingdom cation science
zation
Information
Communi- . United .
69 . 4.09 1.857 | Taylor & Francis . English L&IS IS&LS
cation and Kingdom
Society
Informa- John Benjamins Nether- rCl(i)cr:trirz)?l— History
70 | tion Design 0.07 3.084 | Publishing Com- English .7 | ofsocial
lands engine- .
Journal pany . sciences
ering
Information
71 Develop- 0.71 - Sage USA English L&IS IS&LS
ment
Information .
72 | Discovery | 021 | 0905 Emerald United | poligh | COMPUter | jgerg
. Kingdom science
and Delivery
Information
Processing . United . manage-
73 and Mana- 4.23 cc Elsevier Kingdom English L&IS ment
gement
Information
Research
74 | ~oninter- o oh | zaas | Universityof o den | English | education | IS&LS
national Boras
Electronic
Journal
Information
Resources manage
75 Mana- 0.39 0.762 IGI Global USA English L&IS mengt
gement
Journal
education, | commu-
Information ) Nether- . A
76 Retrieval 2.18 cc Springer lands English corr'lputer mc.atlon
science | sociology
Information
77 | Servicesand | 039 | 1.488 10S Press Nether- 1 ¢ olish L&IS -
lands
Use
Information . . computer
78 . 1.86 - Taylor & Francis USA English . IS&LS
Society science
Information
79 Systems 4.22 1.889 | Wiley—Blackwell USA English L&IS IS&LS
Journal
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1 2

6

8

Information
80 | Systems Ma-
nagement

1.5

4.267

Taylor & Francis

United
Kingdom

English

computer
science

IS&LS

Information
81 Systems
Research

3.7

1.255

Institute for Ope-

rations Research

and the Manage-
ment Sciences

USA

English

L&IS

IS&LS

Information
Technology
and Libra-

ries

82

0.88

2.301

Amer. Library
Assoc.

USA

English

computer
science

IS&LS

Information
Technology
and Mana-

gement

83

1.79

0.968

Springer

USA

English

L&IS

computer
science

Information
84 | Technology
and People

2.35

1.635

Emerald

United
Kingdom

English

L&IS

Information

Technology

for Develop-
ment

85

1.66

1.639

Taylor & Francis

United
Kingdom

English

music

IS&LS

Informing

86 Science

1.04

1.387

Informing Science
Institute

USA

English

L&IS

IS&LS

87 Insights

0.45

United Kingdom
Serials Group

United
Kingdom

English

history

computer
science

Interlending
88 | & Document

Supply

0.73
(2015)

cc

Emerald

United
Kingdom

English

L&IS

IS&LS

Interna-
tional
89 | Information
and Library
Review

0.24

0.242

Taylor & Francis

USA

English

sociolo-
gy and
political
science,
law

manage-
ment

Interna-
tional
Journal of
90 | Computer—
Supported
Collaborati-
ve Learning

3.09

(¢¢

Springer

USA

English

L&IS

IS&LS

Internatio-
nal Journal
of Data
Mining and
Bioinforma-

91

tics

0.74

3.273

Inderscience
Enterprises

Switzer-
land

English

L&IS

IS&LS
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2

92

Internatio-
nal Journal
of Geogra-
phical In-
formation
Science

3.0

0.652

Taylor & Francis

United
Kingdom

English

medicine,

manage-
ment

93

Internatio-
nal Journal
of Informa-
tion Mana-
gement

578

2.370

Elsevier

United
Kingdom

English

health pro-
fessions

IS&LS

94

Internatio-
nal Journal
of Informa-
tion Science
and Mana-
gement

0.26

4.516

Regional Infor-

mation Center

for Science and
Technology

Iran

English

L&IS

IS&LS

95

Internatio-
nal Journal
of Law and
Information
Technology

0.53

Oxford University
Press

United
Kingdom

English

commu-
nication,
computer
science

96

Internatio-
nal Journal
of Metadata,
Semantics
and Onto-
logies

0.51

cc

Inderscience
Enterprises

United
Kingdom

English

L&IS

IS&LS

97

Interna-
tional
Journal of
Multimedia
Information
Retrieval

1.03

Springer

Germany

English

commu-
nication,
cultural
studies,
linguistics
and langu-
age

IS&LS

98

Internatio-
nal Journal
of the Book

0.07

(¢¢

Common Ground
Research Ne-
tworks

USA

English

L&IS

science
technolo-
gy, social
sciences

99

Internatio-

nal Journal
on Digital
Libraries

1.67

Springer

Germany

English

computer
science

IS&LS

100

Internet
Reference
Services
Quarterly

0.89

(¢¢

Taylor & Francis

USA

English

L&IS

education

101

Investigacion
Bibliotecolo-
gica

0.23

Univ. Nacio-
nal Autonoma
Mexico

Mexico

English

biology
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1 2 3 4 5 6 7 8 9
Issues in
Science and Association of
102 | Technology 0.36 0.212 | College and Rese- USA Spanish L&IS IS&LS
Librarian- arch Libraries
ship
103 | JLIS.it 0.00 - Universita di Italy English | communi- | geogra-
Firenze cation phy
Journal of
104 | Academic |, 5 cc Elsevier USA | English L&IS IS&LS
Librarian-
ship
Journal
105 of Access 0.34 1.459 | Taylor & Francis USA English corpp uter -
Services sclence
Journal of
106 | Archival Or- | 0.08 - Taylor & Francis USA English - law
ganization
Journal of
Business
107 | and Finance 0.4 - Taylor & Francis USA English L&IS -
Librarian-
ship
Journal of
Chemical American Chemi- education, computer
108 | Information 3.9 - ) USA English | computer .
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Przydatnos$¢ danych pochodzacych z baz Web of Science
i Scopus do analizowania stanu dyscypliny naukowe;j.
Przypadek dyscypliny library and information science

Abstrakt

Cel/Teza: Wykorzystywanie baz bibliograficznych do analizowania i diagnozowania stanu nauki
coraz cze$ciej stanowi staly element polityki naukowej wielu panstw. Dotychczasowe badania przy-
datno$ci danych z baz Web of Science i Scopus do tego celu nie daly jednoznacznych wynikéw. Ich
autorzy nie zawsze odnosili sie do waznej kwestii — jakosci danych pochodzacych ze wspomnianych
baz. Celem artykulu jest analiza jakos$ci danych pobieranych w sposéb zautomatyzowany z zasobéw
wymienionych baz.

Koncepcja/Metody badan: Autor postuzyl sie metoda jakosciowej weryfikacji danych polegajaca na
poczatkowo zautomatyzowanym pobraniu danych o czasopismach z baz Web of Science i Scopus,
a nastepnie na poddaniu ich analizie jako$ciowej. Analiza ta polegala na: wzajemnej konfrontacji
danych o czasopismach reprezentujacych Library and Information Science pobranych z obu baz;
skonfrontowaniu danych ilo§ciowych pobranych z badanych baz z danymi pochodzgcymi z innych,
tematycznych baz danych bibliograficznych; poréwnaniu pobranych danych z informacjami dostep-
nymi na stronach WWW indeksowanych czasopism oraz na skonfrontowaniu przyporzadkowywania
czasopism, artykutéw i autoréw do dyscyplin naukowych, stosowanego przez redakcje wspomnianych
baz, z przyjetym przez badaczy zakresem tematycznym dyscypliny Library and Information Science.
Wyniki i wnioski: Ustalono, ze w przypadku badanej dyscypliny automatyczne pobieranie danych
stwarza ryzyko uzyskania zbioru o niskiej wiarygodnosci. Najwiecej problemdw stwarza niski poziom
kompletnosci danych oraz btedy w kategoryzowaniu czasopism, artykuléw i autoréw.
Oryginalno$¢/Warto$¢ poznawcza: Wykazano, ze wbrew twierdzeniom decydentéw polskiej nauki,
w obecnym ksztalcie badane bazy bibliograficzne jedynie w niewielkim stopniu przydatne sa do mo-
nitorowania stanu i tendencji rozwojowych badanej dyscypliny naukowej. Wykazane w niniejszym
artykule problemy metodyczne stwarzane przez obie bazy moga rzutowac takze na generowanie
rzetelnego i obiektywnego obrazu innych dyscyplin naukowych. Zmiany w obszarze funkcjonowa-
nia WoS i Scopus, obserwowane od kilku lat, nie rozwiazaly istniejacych juz wczeéniej probleméw
i niedogodnosci.

Slowa kluczowe

Analiza ilo$ciowa. Analiza jako$ciowa. Dane bibliograficzne. Dyscyplina naukowa. Scopus. Web of Science.
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Abstract

Purpose/Thesis: This paper analyses the publications of two authors from different countries
through a number of citations identified by Google Scholar. Jean Meyriat and Edson Nery da Fonseca
are outstanding researchers in France and Brazil, respectively, both contributing to the formation
and advancement of information science in their countries. The “traditional” bibliography and the
development trajectory of their scientific achievements were considered in this analysis.
Approach/Methods: The analysis of the researchers’ publications identified by Google Scholar
based on their names helps to understand the role that search engines play in the evaluation of
science and its effect on information seeking and in the evaluation of the scientific production. The
qualitative research is based on a bibliological analyses focusing on the way in which the written
production of the selected authors is reported and highlighted. The carried out study is exploratory
in nature, so it proposes to raise questions and to emit hypotheses that could suggest directions
for further research.

Results and conclusions: The uniformity of controlled metadata used in traditional bibliographies
make it possible to follow the progress of an author’s thought. The same is true of other activities
he has performed in and out of the field and, it is also true for what has been produced about this
author. Searching for information in Google Scholar can show a researcher’s production and publi-
cations about her/him in the order of citations but not in the order of the progress of the researcher’s
scientific achievements or development of research focused on these achievements. Placed in the
context of the analysis of the scientific field as it was defined by Bourdieu (1976), the observation
of the visibility of the production Jean Meyriat and Edson Nery da Fonseca, two major actors in
information science in France and Brazil , by Google Scholar, shows a tendency to underemphasize
the role they played.

Practical implications: The functioning of the scientific field has specific effects on the production
of research. The search engines such as Google Scholar, made the research output more accessible
on Internet. However, the criteria they prioritize, i.e., the number of citations, ignores important
aspects of a scientific career. Qualitative analysis that considers the networks of sociability and the
development trajectory of researchers’ scientific achievements may reveal relevant contributions to
their scientific field.

Originality/Value: The results reveal the importance of research methods that combine qualitative
and quantitative procedures, thus avoiding the risks of rendering scientific careers invisible.
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1. Introduction

It is commonplace knowledge that bibliography has been used to assess an author’s scientific
production since the 2nd century AD when Galen published De libris propiis. The rules
of bibliographic writing have evolved over with an aim to identify sources of information
as to make them more available for sharing. For this reason, the work of French scholars
and librarians is different from the work associated with the book science tradition, as
well as more generally, with the written text science and bibliology. Both specialized and
general bibliographies meet the requirements of an internal organization which provides
access to the needed documents and defines which subject areas are covered by the given
bibliography.

A bibliography which records a single researcher’s production might be organized with
a specific goal in mind, e.g. it may highlight his or her expertise in the subject, or association
with publications recognizable in the researcher’s community. However, search engines
which have taken over printed bibliographies, organize their records according to different
measures of visibility, such as the number of citations. The object of a search is also the
basis for the evaluation of the researcher’s production. At this point, it is worthwhile to ask
what view these engines afford us, and how do they change scientific practices.

To answers these questions, we examine the modalities of the functioning of the sci-
entific field (Bourdieu, 1976), and define the bibliography and the systematic knowledge
organization it proposes (Meyriat, 1957; 1993). The analysis of the record of researches’
publications provided by Google Scholar will show us the role that search engines play in
the evaluation of scientific production and how they change both the process of evaluation
and of information seeking.

2. Literature review

2.1. Scientific field

The notion of «scientific field» was developed by Pierre Bourdieu. Bourdieu argued that
to understand an intellectual production, analysis must not be limited to the content and
social context of production (Marteleto & Carvalho, 2015). It must take into account the
intermediate universe into which the agents (as Bourdieu named actors in the field) are
incorporated. This universe is a social and institutional world that obeys its own laws
(Bourdieu, 1997). It is a microcosm with a certain autonomy but it does not escape the
macrocosm which surrounds it. To understand the processes of information production
and dissemination in a field of knowledge, or a scientific field, it is then necessary to take
into consideration the common language, classifications and agents that are constitute an
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epistemic community, as well as their links with the outside world and with other social
fields (Nascimento & Marteleto, 2007).

The scientific field is a place of struggle for scientific domination. It shares fundamental
concepts, methods, verification procedures and tacit norms which comprise a «scientific
habitus». The scientific authority defined as a technical capacity and a social power is
inseparable from the recognition given by peers, who are also competitors. This assumes
that the recognition of value, i.e., prestige, scientific authority, depends on other agents
who, in order to grant it, will examine and discuss the production. Thus, groups in contact
draw their legitimacy from their strength, the perpetuation of which is an important aspect.
Thus achieved, the scientific authority is a symbolic capital (Bourdieu, 1976).

There are two kinds of capital in the scientific field: institutional and institutionalized.
The former refers to the eminent positions and the power over the means of production;
the latter refers to the personal prestige obtained by the contributions to the progress of
science (Bourdieu, 1997). Productivity and prestige are part of a trajectory constituted
by an academic origin (high school, prestigious university), which fosters academic aspi-
rations and provides opportunities for development in that direction. The social capital
is also acquired through scientific output, particularly in scientific journals evaluated by
peer-competitors (Bourdieu, 1976). Therefore, an analysis of the evolution of a researcher’s
production should begin with a record which identifies it: a bibliography.

2.2. Bibliography

The word bibliography has two meanings. It may refer to a list recording the written
production of a particular person, country, time period or theme, or to the activity of
developing the notes which constitute such a list. Various types of bibliography in the first
sense have been distinguished according to their geographic coverage — international or
national, to their theme, the field covered by their content or by their selective or exhaus-
tive elaboration method (Malcles, 1984). Although for a long time it was reserved only for
books, since then it has been extended to all forms of writing (Meyriat, 1993) and its role
in knowledge circulation has been emphasized (Couzinet & Fraysse, 2018; Malcles 1984;
Meyriat, 1993; Provansal, 1997). In France, the production of bibliographies constitutes
a separate profession, and it is considered as an art. Meyriat (1993) and Estivals (1993)
introduced an understanding of the “science of writing’, i.e. bibliology, with bibliography
as one of its methods. However the separation between bibliology and bibliography is not
always maintained (McKenzie, 1991), with both bibliography and bibliology occasionally
considered as science.

Bibliographical notes record data about the author, the title, the source, the date and
the pagination of the text. They may be supplemented by an abstract summary or other
comments. Bibliography is presented in the alphabetical order by the authors’ last names,
or by themes. Indexes multiply the possible entries. Bibliographies are considered to be
the ancestors of data bases. The computer has facilitated the multiplication of the entries
while preserving the quality of the data. Bibliographical records facilitate organization of
knowledge and thus support the researcher’s work.
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2.3. Research evaluation

A researcher’s scientific production as recorded by a bibliography goes through a critical
evaluation of the peer-competitors before being accepted by a mediator (Bourdieu 1976).
“Pure” scientific capital is acquired mainly through recognized contributions to the progress
of science, inventions, or discoveries” (Bourdieu, 1997, 29), circulating in the scientific field
through media. It is then possible to establish the list of publications for each researcher
to disseminate his personal contribution. The tools for the circulation of science, the re-
searchers’ bibliographies, are therefore also a means to position a researcher on a scale
of production and thus to evaluate it quantitatively. In this way, a «capital of authority»
(Bourdieu, 1976) is built.

Nevertheless, the functioning of the scientific field affects the way the research is con-
ducted. This is what Merton called “the Matthew effect in science’, which refers to a phe-
nomenon where the greater the scientific capital is, the more the scientific production is
accepted by the peers (Merton, 1968). This is particularly relevant to ordering articles in
journals to produce syntheses. The authority of the requested author contributes to the
journal’s reputation.

Currently, researchers’ production circulates on the Internet through search engines.
How do they make the researchers’ production visible? To answer this question, we exam-
ined the results of searches conducted using Google Scholar.

3. Research methods

3.1. Google Scholar

Google Scholar was launched in November 2004 by Google as a search service for research
journal articles (mainly but not exclusively peer-reviewed), scientific books and academic
theses. It also indexes conference proceedings, guides, reports and other texts researchers
may produce. It is possible to choose the date, sort by relevance, to include patents and
quotes, and to create an alert. The results provide the title, the author’s first and last name
(sometimes confusing the two), the number of citations received, with an option to access
the document which cites the original text. Furthermore, it is possible to record the data
in a personal library, to write the following reference to specific standards and to access
publications that Google assumes are of interest. A link to the original text, if it has been
deposited in an archive, is present. Often a short extract from the summary accompanies
the record. A notice may indicate a change of language or an editorial unavailability. In this
it is difficult to establish from where the enumerated data is coming (Rovira et al., 2018),
even if clear agreements have been reached with libraries.

The records are ranked according to the number of citations received. The tests we have
conducted show many errors, which suggest that the ranking is untrustworthy. The top
results do not give a comprehensive view of the author’s scientific output.

A progress report has been prepared by Martin-Martin et al. (2017), who in a recent
research based on a bibliometric analysis conducted on 64 000 records, questioned the
possibility of using Google Scholar for identifying the most cited documents. They showed
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that the publication date of the documents cited has a low impact on the classification and
that the language of the documents does not affect the classification either (Martin-Martin
etal.,, 2017).

Google Scholar is well-adapted to our research as the variety of the documents it indexes
corresponds to the various forms of publications by the authors’ whose research output is
analyzed. It should be stressed that in the time when they published their most influential
works, there were only few journals in information science in France and Brazil.

For the purposes of this study, the observation consisted of searching by author’s name in
French and Portuguese records from any time period, sorted according to their relevance.
In order to make the analyzed problems more significant, we have chosen two scholars
as well as practitioners who contributed to development of information science in France
and in Brazil. Each has a well-established international reputation. This research work has
been undertaken within a Franco-Brazilian cooperation network Mediations and Social
Use of Knowledge and Information (MUSSI).

3.2. A bibliological analysis

The research is based on a bibliological analysis. It analyzes the way in which the written
production of the selected authors is reported and highlighted. The approach is compara-
tive, as it takes into account the representation modes of the bibliographic lists described
as “traditional” — the printed bibliographies and the bibliographical databases and the data
available through Google Scholar. The study we have carried out is exploratory in nature:
it raises questions and suggests hypotheses that could inspire further research.

This research is qualitative. The context of the authors’ scientific production is a point
emphasized in the analysis, our initial hypothesis being that although science is increasingly
globalized, a researcher who has only a limited geographical recognition can nevertheless
play a major role in the development of a science because of other factors, which we take
into consideration. Our central question is whether such research needs to be continued.

3.3. Selected authors

Jean Meyriat (1921-2010), a former student of the Ecole Normale Supérieure, had been
a professor at the Insitute d’Etudes Politiques (IEP) and Director of Studies at the Ecole
Pratique des Hautes Ftudes (EPHE) in Paris. Since the 1950s he had been working with the
UNESCO on documentation issues in his capacity as Director of Documentation Services at
the Fondation Nationale des Sciences Politiques (FNSP). Within the Center, which under his
leadership became a center for library and documentation, he organized production of many
bibliographic tools drawn from journals articles, which at the time had been an unprecedented
practice. These bibliographic tools covered the major disciplines at the IEP, international law
and comparative law. In 1952, he co-founded the first FNSP research laboratory, the Center
for the Study of the International Relations Studies, which operates to this day attached to the
National Scientific Research Center (Fr. Centre national de la recherche scientifique — CNRS).
From 1961 to 1965, Meyriat chaired the Mediterranean Social Science Research Council.
In addition to his documentation-oriented activities, Meyriat was a lecturer at the In-
stitute of Advanced Studies in Latin America, where he directed many doctoral theses on
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the Latin American politics. He had been a visiting professor at the Colegio de México.
He was convinced that library and documentation activities must be founded on research,
as the techniques used by the information professionals “depend, for their dynamism and
thriving and acquirement of a fundamental knowledge” (Meyriat, 1994, 42). Accordingly,
he added theoretical reflection to this other achievements, and taught a course “Theory of
Documentation” at the request of the historian Fernand Braudel, from 1962.

His work focused on the development of a social theory of the document, consolidation
of the vocabulary of this new discipline in France, establishment of its research methods,
and supervising of multiple doctoral theses. His contributions to the field of law, Latin
America studies and information science were tremendous. He gave priority to the latter
from 1975-1980 onwards by leading a research group on the written word and document
(1979-1982) with Robert Estivals, then a young doctor working on book history and a re-
searcher associate at the CNRS. The work they had undertaken gave rise to a major text,
Document, documentation, documentology (Meyriat, 1981), which marked France’s entry
into information science. This seminal text, which serves as a reference for all the French
social approaches to the document, has recently been translated into Portuguese by Brazilian
colleagues (see Meyriat, 2016). A part of Jean Meyriat’s writing has been re-issued with his
biography and testimonials of people who worked with him, and a research study, which
highlighted his action or developed his reflection, (Couzinet & Rauzier, 2001). According
to the bibliographical record from the book, Meyriat had published 127 texts (39 journal
articles, 22 contributions in conference proceedings, eight book chapters, six professional
guides, 48 articles in the International Encyclopedia of Bibliology, four articles in the En-
cyclopedia of Information and Documentation). In addition, he had produced standards,
courses for the Commission of the European Communities, reports for various academic
bodies or for UNESCO, training programs and extensive bibliographic work in political
science. He had been the founder of several repertories and bibliographic journals in this
discipline. He was also responsible for the creation and animation of several scientific so-
cieties, including the International Association of Schools of Information Science (AIESI).
Its international action has been recognized by UNESCO which awarded him with the
Aristotle Gold Medal (1992) for its contribution to international scientific cooperation
and by Professor PN’s Foundation Kaula (1992) who awarded him with the gold medal as
a recognized world-wide scholar for his entire work in information science.

Other publications were found after the publication of Jean Meyriat, théoricien et prat-
icien de Uinformation-documentation (Couzinet & Rauzier, 2011) and Meyriat continued to
publish until his death in 2010. In particular, an article published in the journal Sciences de
la société extended his reflection on the document by proposing a new analytical method
(Meyriat, 2006).

Various meetings had marked his career, especially the one with Robert Escarpit and
Robert Estivals as they were preparing a collective work Le Livre frangais (Cain & Martin,
1972)". Together, they began a scientific and institutional construction of an academic

! This book was edited by Julien Cain, a historian, director of the Bibliothéque nationale de France and
by Henri-Jean Martin, also a historian. It was published in 1972 by the National Printing Services. Jean
Meyriat whose activity and theoretical reflection had then centered on journals is the author of a chapter
devoted to the “non books” (319-331).
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discipline named information and communication sciences, combining the information
science and the science of communication.

Meyriat had been involved in the institutionalization of information and communication
sciences (in 1975) and had created training courses from undergraduate to doctoral level
(Couzinet, 2017). In particular, he chaired the National Council of Universities (Fr. Conseil
national des universités — CNU), a body that developed an understanding of the "science
of writing’, i.e. bibliology, with bibliography as one of its methods, defined the contours
and the criteria of membership of the discipline, managed the careers of academics in the
discipline and awards qualifications, i.e. the possibility of applying for a post in higher ed-
ucation after the doctorate. Moreover, he established links between university education
and the professional bodies (Couzinet, 2000; 2017). He is considered to have been a major
theoretician in IS and documentation in France.

Information science in Brazil derived from a broad sociotechnical network of multiple
institutional actors in the cross-conformation of the discipline. This network consisted
of researchers and information professionals, but also of publications, meetings, agency
programs, institutional policies of state agencies. As a teacher, writer and librarian, Edson
Nery da Fonseca (1921-2014) had been an important node of this network.

He graduated as a librarian at Biblioteca National do Brasil in Rio de Janeiro in 1946.
Devoted to the teaching of “disciplina do livro’, he was interested in the training of an in-
terdisciplinary librarian with technical knowledge and a cultural base which he considered
essential. During his long career, he worked in various institutions, such as the Brazilian
Institute of Bibliography and Documentation (now IBICT — Por. Instituto Brasileiro de
Informacgao en Ciéncia e Tecnologia), where he headed the bibliography department. At the
new University of Brasilia, he was a professor and the founder of library science course and
the founder of the Central Library. He witnessed the emergence of the information science
in the early 1970s, when a master-research level training was created at IBICT, as well as
the establishing of the journal Ciéncia da Informagcdo, which consolidated the emerging
field (Thiesen, 2010). He was a great critic of library practices, which he said ignored the
advances and transformations of scientific practices; he argued that one

must consider library science as one of the sciences of information and consider all knowledge from
an interdisciplinary a point of view (Fonseca, 1988, 102)*

In addition to being a librarian and a bibliographer, a teacher and a columnist, Fonseca
was an intellectual. He belonged to a network of intellectuals from different institutions
and of different profiles. His production, however, was not limited to the field of library
science, documentation, and information science. His intellectual curiosity had enabled
him to be involved in a network of sociability made up of writers, filmmakers, journalists,
academics and had inspired him to activities beyond libraries and universities. Several
authors contributed to the book published on his eightieth birthday, edited by Mota and
Verri, including the eminent sociologist Gilberto Freyre who entitled his tribute A Master
of Masters (Mota & Verri, 2001).

Fonseca’s professional experience was further enriched by his work at the National Book
Institute (Por. Instituto Nacional do Livro — INL), the Brazilian Association of Technical

2 Own translation [IT].
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Standards (Por. Associagdo Brasileira de Normas Técnicas — ABNT) and the Joaquim Na-
buco Foundation in Recife. However, he never forgot his relationship with the northeast
region, where he established libraries and found library courses.

The primary themes of Fonseca’s works are bibliography and its precursors, documen-
tation, teaching history of librarianship and scientific information. His long public life had
allowed the author to witness many changes in these domains of knowledge which he had
influenced over fifty years he had been active.

Fonseca published a number of works between 1942 and 2001, according to a repertoire
compiled by the librarians from Pernambuco State, Cordelia Cavalcanti and Lucia Gaspar
and presented by Mota and Verri (2001). Their book showcases the extent and variety of
Fonesca’s output, as it refers to 15 books, 20 booklets, 73 collaborations in individual and col-
lective works, eight entries in consultation papers, 23 prefaces, afterwords, presentations and
introductions, 198 articles, bibliographies and magazines, 420 newspaper collaborations,
four publishers, 20 individual and collective works organizations, seven interviews, four
discographies, three participations in filmography, and 103 items published about Fonesca.

We are therefore dealing with two quite different figures, both of whom had made major
contributions to the evolution of training and research in their respective countries.

The analysis of the production of Meyriat and Fonseca in Google Scholar was conducted
according to the criteria stated above. The order of the retrieved bibliographic descriptions
is random. For example, the most cited text of Meyriat, which is a major contribution to
the information science, appears only in the 8th position on the days of the search. We
checked the first pages of the results provided by Google Scholar between April 16th 2019
and April 30th, and on May 1st 2019. The observations made raised some questions.

4. Results and discussion

4.1. Scientific controversies and fashion effects

Unlike the bibliography in its old form, which exhaustively or selectively lists the production
of a researcher in a chronological order which enables the reader to follow the progression
of the work on a given theme, Google Scholar gives priority to the works which are cited by
others. This preference is problematic. The reference is isolated from its citation context:
we may ask then if it is a “true” reference, i.e. bearing a call to an author of which one rec-
ognizes the expertise or has produced a remarkable breakthrough in a field, is it a negative
criticism, that is to say a rejection of the results based on a method equally questionable?
Is it a “recognition quotation” of an author citing or the desire to fit into a movement?
Scientific controversies inspire many works which inflate the number of citations.

Furthermore, identifying the status of an issue, or publishing a book of synthesis lead to
alarge number of citations. They are a part of readings prior to any research, and therefore
they are cited more often than other works in the field. Some research topics are consid-
ered as more “fashionable’, e.g. the research of environmental issues has been very popular
recently, and as such, it has been attracting more funding. Although we do not intend to
dismiss the urgent need to study the environment, we question if it is comparable with the
fundamental research aiming to establish a discipline.
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4.2. Globalization and marginalization

If the professional field and the scientific field of information are related, to be in a recog-
nized academic discipline, to train high-level practitioners and researchers at the univer-
sity, it is necessary to think about their theoretical foundations. For the last three decades
of the 20th century, industries and the society in general have demanded a political and
organizational response to their increasing need for scientific and technical information.
The development of computer science led to proliferation of studies which applied it to
practical problems using bibliometric analysis. At the time they were well received by jour-
nals and on conferences and seminars, while qualitative or theoretical analyzes of research
output were marginalized. Meyriat’s project in France was to build information science
as academic discipline, to ensure its position, build its base, produce theories, develop
its concepts and methods, which was the most important issue between 1975 and 1990.
However, as more scholars move into bibliology from the hard sciences, especially phys-
ics, the increasing trend has been to overlook the theoretical part of scientific work. This
could explain why the works of the scholars being the subject of this study are cited only
rarely in Google Scholar (1710 citations in political science, law and information science
for Meyriat, a researcher with a 46-year career) and reflects the Matthew effect in science
(Merton, 1968). The number of citations of Fonseca’s work retrieved by Google Scholar
is much bigger (3080). However, he was active on many fields, as librarian-bibliographer,
teacher, columnist, and intellectual who was a part of a wide social network. His production
had not been limited to the field of librarianship and information science.

4.3. Splitting up or career path

The uniformity of the controlled metadata of traditional bibliographies make it possible
to follow the progress of an author’s thought. The same is true of all other activities he has
conducted inside and outside the field and, of what has been produced about this author.
A search conducted through Google Scholar can give a view of the author’s work, ordered
by a number of citations, but not a view of how the author’s though has progressed. Thus
it is very difficult to draw a complete research activity by searching in Google Scholar.
The increasing order of the citations, even if not always respected, can confuse the read-
er. Results of the search for Meyriat’s works present a statistics guide as one of his cited
publications. It appears in the first position (with 76 citations), while his article about doc-
ument, with 124 citations appears in the eighth position. In results for Fonseca’s work, his
publication with G. Freyre, including some recipes for cooking, are presented between the
most cited. In both cases, retrieved data is the mark of various interests of these two authors
related to their belonging to their time, to the professional, the academic and intellectual
world. This may lead to confusion: for example, the first item in Google Scholar page for
Fonseca, a book A¢ticar: uma sociologia do doce, com receitas de bolos e doces do Nordeste
do Brasil (Sugar: a sociology of sweets with cake and candy recipes from Northeast Brazil)?,
authored by sociologist Gilberto Freyre, had its first edition in 1939 and has been reissued

* Freyre: Agiicar: uma sociologia do doce, com receitas de bolos e doces do Nordeste do Brasil. Sao Paulo:
Cia das Letras, 1997 (1939).
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over the years. In this book, the author continues to analyze the importance of Portuguese,
indigenous and African influences on the emergence of Northeastern Brazilian cuisine,
and emphasizes the effect of the sugarcane monoculture on the socio-cultural creation of
the state of Pernambuco, where it originated. Freyre’s close friend of many decades, Edson
Nery da Fonseca is the author of a biobibliography of Freyre attached to the work. He has
been listed in Google Scholar as a co-author and not as a contributor, what a traditional
bibliography would have corrected.

Nevertheless, Fonseca’s most cited publications refer to the history of librarianship (197
citations), bibliography and bibliometric (190 citations), which have recently become timely
as la result of the current interest in research related to the information science. He had
commitments to politics and institutions. As far as Meyriat is concerned, the negligible
number of references to his scientific work in information science results from the lack
of the visibility of the journal where he had published most of his writing. Coming from
a Grande Ecole, he was a professor in an institution close to the center of political power:
this connection made the communication and information science, which development
he led, more recognized and prestigious. As Bourdieu says, everything happens only if
his "institutional scientific capital” (Bourdieu, 1976) becomes recognized. Fonseca was
closer to the profile of the academic intellectual, who united scientific aspirations with
information-based practices, as he was actively involved in library policies and programs
in his state of Nordeste, and participated in the creation of new lines of research for the
new discipline in Brazil.

The scientific contribution of these two precursors of the information field in France
and Brazil, seems to be forgotten in the time of citation-counting. Publication in journals
that have become minor or in less known or vanished publishing houses, books that are
out of print, is superseded by the current circulation on the Internet. Only fragments of
the journey are taken into consideration. Therefore, we are right to ask if their invisibility
in Google Scholar means that these authors have been completely forgotten.

5. Conclusion

Taking into account the differences between the French and Brazilian experiences, we may
say that the two authors are considered to be major founders of the field of the documen-
tation and in information science. If, as Martin-Martin et al. argue,
Google Scholar can be used to reliably identify the most highly-cited academic documents. Given its
wide and varied coverage, Google Scholar has become a useful complementary tool for bibliometrics
research dealing with the identification of the most influential scientific works in the state of our
research (Martin-Martin et al., 2017, 162),
then the disorder of the classification and the writing of the bibliographic records do not
accurately represent the fundamental role played by figures nowadays recognized in their
discipline.

The evaluation of their scientific output cannot be limited to quantitative criteria. It is
necessary that the works published by barely visible publishers are better known; they are
analyzed and cited by researchers interested in the themes to which they have devoted
themselves, in particular to develop the state of the art; also to work and research questions
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that show developments and place current research within a long disciplinary time frame.
The role of Meyriat and Fonseca in the establishment of the field of information science is
still to be examined and analyzed.

The questions raised by this qualitative research show that a further study will increase
the visibility of the role played by Fonseca and Meyriat in the institutionalization of the
information science in France and Brazil, its training processes, the sociability network in
the field and scientific debate inspired by their ideas. Other scholars who have now passed
away might be the subject of similar studies, which will be a significant contribution to the
historical study of the information science.
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Ewolucja bibliografii badaczy:
od systematycznej organizacji do cytowan

Abstrakt

Cel/Teza: Artykul analizuje publikacje naukowe dwéch badaczy z réznych krajéw, wykorzystujac
cytowania zidentyfikowane przez Google Scholar. Jean Meyriat i Edson Nery da Fonseca byli wybit-
nymi naukowcami we Francji i w Brazylii. Obaj mieli duzy wkiad w ksztaltowanie i rozwéj informacji
naukowej i bibliotekoznawstwa w swoich krajach. Tradycyjna bibliografia oraz kierunki naukowego
rozwoju obu badaczy zostaly opisane w niniejszym artykule.

Koncepja/Metody badan: Przeprowadzono analize publikacji obu badaczy na podstawie danych
z Google Scholar, co pomoglo przesledzi¢ role, jaka odgrywaja wyszukiwarki w ewaluacji naukiiich
wplyw na wyszukiwanie informacji oraz ocene dorobku naukowego. Analiza jako$ciowa opierata sie na
analizie bibliologicznej, skupionej na sposobie, w jaki pi§miennictwo obu autoréw jest przedstawiane
i ktére elementy sa uwypuklane. Niniejsza analiza ma charakter poszukiwawczy, sugeruje kolejne
pytania badawcze i hipotezy, ktére moga wskazac kierunki dalszych badan.

Wyniki i wnioski: Jednolite, kontrolowane metadane stosowane w tradycyjnych bibliografiach
pozwalaja na przesledzenie rozwoju mysli badawczej danego autora. To samo dotyczy innych podej-
mowanych przez niego aktywnosci, zar6wno w ramach wlasnego pola badawczego, jak i poza nim,
a takze innych publikacji, ktére danego autora dotycza. Wyszukiwanie w Google Scholar daje dostep
do informacji na temat publikacji autora i publikacji jego dotyczacych wylacznie w kolejnosci liczby
cytowan, a nie w porzadku pozwalajacym na przesledzenie naukowych osiagnie¢ autora czy rozwoju
jego badan. Obserwacja widocznosci dorobku dwdéch wybitnych informatologéw, Jean Meyriata
(Francja) i Edsona Nery de Fonesci (Brazylia), na podstawie analizy wyszukiwan w Google Scholar,
usytuowana w kontekscie analizy pola badawczego, zdefiniowanego przez Bourdieu (1976), ukazuje
tendencje do umniejszania roli, jaka odegrali.

Zastosowanie praktyczne: Sposéb funkcjonowania danej dyscypliny badawczej wplywa na prowa-
dzenie w niej badan. Wyszukiwarki, takie jak Google Scholar utatwiaja dostep do opiséw rezultatow
badan naukowych. Jednakze kryterium, jakie stosuja do szeregowania wynikdw, czyli liczba cytowan,
skutkuje pominieciem innych waznych aspektéw dorobku naukowego danego autora. Analiza jakos-
ciowa, obejmujaca powigzania miedzy autorami oraz kierunki naukowego rozwoju, moze ukazac
wlasciwy wkiad danego autora w rozwdj dyscypliny.

Oryginalno$¢/Warto$¢ poznawcza: Przedstawione wyniki badan uwypuklity znaczenie stosowania
w procesach wyszukiwawczych zaréwno metod ilo$ciowych, jak i jako$ciowych, aby zapobiec ryzyku
pominiecia réznych aspektéw dorobku naukowego.
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Abstract

Purpose/Thesis: The article analyses patent applications for inventions in the area of electronic
publishing. Its investigates how the number of patent applications changed in the years 2014-2018,
which companies were the most active in the field, and what was their providence. The issues of
crucial importance to the inventors were identified by the study of the symbols used by International
Patent Classification.

Approach/Methods: The analysis was based on the data from the base Lens.org from years 2014-2018.
In total, 1733 patent applications related to electronic publishing were identified.

Results and conclusions: The study recorded an increasing activity of Chinese and Korean inventors,
and a low number of patent applications filed by European firms. The applicants focus on specific
functions facilitating interaction between the user and digital devices; a relatively high number of appli-
cations is concerned with electronic commerce, and with the use of electronic publishing in education.
Originality/Value: An analysis of patent applications may help to identify specific phenomena occur-
ring in the field of information technologies. It records the recent trends in research, and identifies
the countries and agents which lead the development of widely understood electronic publishing.
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1. Introduction

Electronic publishing (e-publishing) refers to publications of different types (books, press,
journals, websites) available in many formats (HTML, EPUP, MOBI, PDF) on various de-
vices (designated reading devices, or less specialized devices, such as personal computers,
tablets, or smartphones) (Burke, 2013).

The emergence of portable devices (e.g. Sony Data Discman, or NuvoMedia’s Rocket) in
the 1990s constituted a significant development for the devices enabling access to electronic
publishing. Because of their limitations (small screens, low resolution, limited memory),
they were not popular with the users (Herther, 2008).

In the first decade of the 21st century, the spread of electronic paper produced by E Ink
company inspired further development of the electronic publishing market and the devic-
es facilitating access to it. By the end of the first decade, at least 90% of the producers of
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e-readers used the electronic paper (Harris, 2010). Furthermore, many models of e-readers
entered the market. In 2010 alone, the produces introduced 15 new devices (Manley &
Holley, 2012).

Another factor which contributed to the growth of e-publishing was the appearance of
devices (mobile phones and slightly larger devices, so-called tablets) with touch-screens,
which became an alternative to the reading devices with e-ink screens, as they supported
multimedia content and made it possible to handle richly illustrated publications. With
the development of these devices, bookstores started to sell more digital publications,
while the publishers gradually resigned from burdensome security technologies, which
restricted the use of e-publications, e.g. by restricting the number of devices on which
a purchased copy could be read.

E-publications have been on the offer of big- and small-scale publishers for several years
now. Although the sales remain small in comparison to those of the print books, they have
been increasing in the recent years. Only in the last years the growth became slightly slower
(Milliot, 2018; Springer, 2017).

2. The methods of the analysis of patent claims

According to the definition published by the Patent Office of the Republic of Poland (UPRP),
a patent is “..the exclusive right to use the invention for a specified period, for profit (indus-
trial, commercial) in the territory of a State or States, granted by the competent authority of
the state, regional or international” (UPRP, n.d.-a). The exclusive right to a given invention
ensures that the author is protected from unfair competition from other agents wishing
to use the technological solution in their products. It also creates opportunities for extra
profits from selling, or licensing the patent to be used by other agents (Redl et al., 2016).

The process of acquiring a protected status for the invention is relatively long. It starts
with filing an application in the appropriate intellectual property office. The period between
filing the application and the moment it is published might be longer than ten months
(in Poland, this process takes between 12 and 18 months) (Redl et al., 2016; Sniezko, n.d;
UPRP, n.d.-c). The decision regarding the patent itself might be made within years of filing
the application (Nauka w Polsce, n.d.). We should bear in mind that some of the declared
and patented solutions will never be employed, e.g. because of the limited possibility of
industrial use (Burak, 2015).

The general availability of sources of information on patents, such as the databases of
national intellectual property offices, the Espacenet (European Patent Office), or Patent-
scope (World Intellectual Property Organization) allows for a comprehensive analysis of
patent applications. The research is concerned with, e.g., the extent of technological inno-
vation in specific countries (Hicks et al., 2001; Nikzad, 2014; Meyer et al., 2003), in specific
organizations (Kang, 2015; Martinez & Rama, 2012), or generally, in a given field (Jana et
al., 2012; Vandeberg & Boon, 2009). The researchers also analyze patent applications to
identify technologies to be developed in the future (Daim et al., 2006; Trappey et al., 2011).
Patent analysis is also commonly used in the so-called competitive intelligence. The study
of patent applications allows to determine the quality and to identify the assets of other
companies, in order to carry out a fusion or an acquisition, or to identify the persons which
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play the key role in the development sector of these companies (Breitzman & Mogee, 2002;
Breitzman & Thomas, 2002).

The researchers employ various methods to analyze the patent applications. The most
basic method comprises quantitative analysis of the meta data contained in the file (the
country where the application was filed, the date the application was filed, last name of
the applicant, the date the application was published, the date the patent was granted, the
symbol of type classification). The researchers combine it with an analysis of abstracts or
full texts of the patent files to identify the nature of a given technical solution (Abraham
& Moitra, 2001; Singh et al., 2018).

The researchers also seek to identify the most relevant data set for the analysis. Basing
on the patent applications in the automotive sector, Xie and Miyazaki (2013) established
that browsing the databases with the use of keywords included in the title of the patent
application, the abstract, and the patent claim, yields the best results. International Patent
Classification (IPC) may also be used to identify the patent applications in a given sector
(Abraham & Moitra, 2001). The symbols of IPC may also be correlated with other data.
In their study of Apple’s technological innovation, Jun and Sung Park (2013) correlated
the ICP symbol with the year of the patent application to identify the issues which in the
recent years have been most important for the company.

We should also mention the studies which analyze the references to other patents in
applications, e.g. in order to trace the technological development in a given sector (Gui et
al., 2019), and those which record the references to websites of specific organizations as
an indicator of their technological level (Orduna-Malea et al., 2017). The researchers use
the techniques of text mining, information visualization, or natural language processing to
analyze the unstructured data contained in the abstract, the patent claim, or the description
of the invention (Abbas et al., 2014).

3. Objectives and methods

The e-publishing market should be considered from the point of view of technological in-
frastructure (hardware and software) which enables the user to access the digital content.
Patent applications filed at the appropriate intellectual property office may serve as an
indicator of technological development, and as a measure of innovation.

For this purpose, the patent applications from years 2014—-2018 were reviewed. This
period was chosen to allow tracking specific phenomena related to the development of
technology connected with e-publishing, which occurred in an already formed market
where a relatively high number of publishers as well as producers of devices and soft-
ware enabling the access to the digital content were already operating. The goals of the
analysis were:

(1) toidentify the countries where the highest numbers of patent applications come from;

(2) to establish the agents who filed the highest numbers of applications and were gran-

ted the highest number of grants, and the time at which they made the applications;

(3) to establish the thematic scope of the patent applications.

A quantitative analysis was based on the select metadata describing the patent applica-
tions: the date the application was filed, the title of the claim, the name of the applicant,
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the type of the application (an application, a granted patent), the number of priority, the
ICP symbol.

The subject of the applications was established with a reference to the ICP symbols. All
symbols used to characterize the matter of the applications were identified. The qualities
of the inventions were identified basing on the frequency with which certain ICP symbols
occurred in the description. The subject analysis of applications was supplemented by the ex-
amples of claims concerned with the issues specific to different groups distinguished by ICP.

3.1. The selection of research data

The data was collected from the base Lens.org, which was developed as a result of a collab-
oration between an Australian non-profit organization Cambia and Queensland Univer-
sity of Technology. The database collects the data on patent applications from European
Patent Office, United States Patent and Trademark Office, World Intellectual Property
Organization and Intellectual Property Australia. The dataset comprises ¢. 120 millions
of records from 65 jurisdictions registering the filed patent applications (per data from
October 31st, 2019) (Lens, n.d.). The website also publishes a set of tools for the analysis
of the found patent claims.

The data for the analysis were collected on November 19th, 2019. To find patent appli-
cations, the following command was used. Following the results of the study conducted
by Xie and Miyazaki (2013), keywords were used as search terms to browse patent names,
abstracts, and claims, as applicants should state technical qualities of the invention, or
describe its application in the patent claim (UPRP, n.d.-b).

title:(Ebook* OR ‘e-book” OR ‘digital book” OR ereader* OR epub OR ‘electronic books”
OR “electronic publication” OR ‘electronic publications” OR ‘e-reader” OR ‘electronic book”)
OR abstract:(Ebook* OR ‘e-book” OR ‘digital book” OR ereader* OR epub OR “electronic
books” OR ‘electronic publication” OR ‘electronic publications” OR ‘e-reader” OR ‘elec-
tronic book”) OR full_text:(Ebook* OR ‘e-book” OR ‘digital book” OR ereader* OR epub OR
‘electronic books” OR ‘electronic publication” OR ‘electronic publications” OR ‘e-reader”
OR ‘electronic book”) OR claims:(Ebook* OR ‘e-book” OR ‘digital book” OR ereader* OR
epub OR ‘electronic books” OR ‘electronic publication” OR ‘electronic publications” OR
‘e-reader” OR ‘electronic book”)

The use of keywords as search terms, rather than ICP classification, to identify patent
applications seems more justified, especially in a study on constantly developing technolo-
gies which are not assigned a strictly defined category in the abovementioned system (Xie
& Miyazaki, 2013). The extensive search query was used to identify the largest possible
set of files related to the widely understood area of e-publishing. It was not an infallible
method. Lack of control over the terminology of the applications was an obstacle to precise
browsing of very large sets of patent files. Montecchi et al. (2013) noted following problems
in the descriptions of patents:

— the varying degree of detail, depending on the specific style of the author of the
description and the application of different terms to refer to one issue. In the case
of e-publishing, the variations included ereaders and e-readers, ebook and e-book;

— imprecise, incorrect terminology; occasionally new coinages used to describe the
claimed inventions; lack of a standardized terminology for the new technologies;
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— the use of automated translation, which might disrupt the meaning of the original

text.

The search results were narrowed down to patent applications filed between 2014 and
2018. In total, the set comprised 3721 records. The duplicated descriptions of the files, filed
at different intellectual property offices, were eliminated. When a duplicate was identified,
the earliest record was preserved. The descriptions of patents which did not relate to the
search command were eliminated as well. In the end, 1733 records remained as the subject
of the following analysis.

The names of applicants, recorded differently in different files (e.g. Google was referred
to as Google INC and Google LLC), were standardized for the purposes of the study.
Furthermore, if it was established that two agents were related, the patent was assigned to
the mother company. This was the case with Audible, which is a subsidiary of the Amazon
corporation. The tables below employ the phrasing used in the application. In the case of
the Kobo company, all applications where it was identified as the applicant, were assigned
to its current iteration, Rakuten Kobo Inc., as it has been referred to since the Canadian
producer was acquired by the Japanese corporation Rakuten.

The analysis had certain limitations. Because the search command was formulated in
English, the applications in other languages were not taken into account. Other limitations
derived from the problems discussed above, i.e. the imprecise terminology, or an incor-
rect choice of keywords used to browse the data bases. Furthermore, the analysis did not
account for the applications which related to e-publishing, but did not include any of the
abovementioned key words in the title, the abstract, or the patent claim.

4. Results

Within the studied period, the average of 350 applications per year was filed. Only in 2014
and in 2015 did this number reach above the average. The deviation in 2018 should be seen
as a result of the time spent between the moment an application is filed and the moment
it is published, as the regular period of upwards of ten months has not yet passed (Fig. 1).

473

382
326 317
I I 235

Fig. 1. The number of patent applications per year in the years 2014—-2018
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4.1. The providence of the application

The providence of the application might be identified in the base Lens.org, which desig-
nates it as the priority number, assigned in the moment of filing the application (Espacenet,
n.d.). However, it is not a perfectly precise information, as agents might file applications
in various countries (Tab 1).

Tab. 1. Countries, where (more than 10) patent applications were file

Providence Number of applications % (n=1733)
China 773 44.60
United States 502 28.97
South Korea 193 11.14
Japan 118 6.81
Taiwan 53 3.06
Great Britain 23 1.33
f)uf;(;g:an Patent 16 0.92
India 14 0.81

*The number of applications filed at the European Patent Office.

For the sake of comparison, a list of 43 agents which filed at least five applications in the
period studied has been prepared, with a consideration for their country of origin (Tab. 2).

Tab. 2. The country of origin of the agents with the highest number of patent applications

Country Number of agents % (n=43)
China 19 44.19
United States 10 23.26
Japan 7 16.28
South Korea 4 9.30
France 1 2.33
Netherlands 1 2.33
Taiwan 1 2.33

In the case of China, South Korea and Taiwan, the results were similar. The variations
observed in the case of Japan and USA might be explained with a reference to the number
of the agents filing the applications. In USA, there probably has been a higher number
of agents, who filed less than five applications; the opposite was the case in Japan, where
a higher number of agents filed more than five applications.

Inevitably, Tables 1 and 2 do not record the activity of corporations operating on the
international scale, which often acquire companies operating in other countries and become
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the owners of their patents. Rakuten Kobo Inc. might serve as an example, as it was estab-
lished as a result of an acquisition of a Canadian producer of e-book readers by Japanese
corporation Rakuten (BBC, 2011).

The analysis of data shows the countries, which begin to dominate the discussed field. These
are China, which is the country of origin for almost 45% patent applications, United States,
South Korea, Japan, and Taiwan. In this technological race, Europe is visibly losing distance, as
only a relatively small number of applications comes from its countries. The countries featured
in the Table 1 are the source of almost 98% of the applications filed in the period discussed.

4.2. Applicants

In total, 1013 entities (companies and private persons) that filed a patent application were
identified. This set includes 797 entities which filed only one application. 199 entities filed
between two and nine applications. Numerous applications were jointly filed by more than
one entity, e.g. Univ Peking Founder Group Co. and Beijing Founder Electronics Co., Ltd
filed 17 joint applications.

Tab. 3. The most active entities (who filed more than 10 applications)

Entity Number of applications Number of patents

Rakuten Kobo Inc. 103 16
IReader Tech Co., Ltd 99 51
Amazon Tech Inc. 65 64
Samsung Electronics Co., Ltd 29 12
IBM 28 18
Alibaba Group Holding Ltd 22 2
China Mobile Comm Corp 18 1
Univ Peking Founder Group Co. 17 5
Beijing Founder Electronics Co., Ltd 17 5
Microsoft Corp 16 4
Dainippon Printing Co., Ltd 16 6
Beijing Xiaomi Technology Co. 16 5
Google LLC 15 8
Beijing Qihoo Tech Co., Ltd 14 4
Tencent Tech (Beijing) Company Ltd 12 4
Beijing Jingdong Century Trading Co.,

Ltd 12 4
Woongjin Thinkbig Co., Ltd 10 1

Rakuten Kobo dominates the number of applications (Tab. 3). In the last five years,
Chinese company IReader has also begun to show an increased activity in filing the patent
applications. Amazon, which recently reached dominance over the e-publishing market,
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especially in the United States, filed slightly less applications. Amazon’s advantages are the
introduction of innovative hardware solutions, e.g. the Kindle reader, whose first iteration
entered the market in 2007, and a wide offer of digital publications which might be accessed
with this device. The group featured in Table 3 also includes the leaders of the IT market,
Alibaba, Google, IBM, Microsoft, and Samsung, among others.

It should be mentioned that Sony and the bookstore chain Barnes & Noble filed a rela-
tively low number of applications (11 in total). Even in the beginning of the second decade
of the 21st century, these companies were trying to match Amazon, and to introduce their
own e-readers onto the market, e.g. the Nook reader of Barnes & Noble (Griffey, 2012).
Other IT giants (Apple, Lenovo), filed 13 applications in the period under discussion.

The situation looks slightly different if we consider the number of patents granted. Al-
most 27% of the applicants considered received the patent they applied for. Here, Amazon
dominates with exclusive rights to 64 inventions. IReader boasts a slightly lower number
(51) of rights. Together, Amazon, IReader, and Rakuten Kobo have rights to almost 29%
of the inventions.

Tab. 4. The number of patent applications filed by the most active entities in years 2014—2018

Entity 2014 | 2015 | 2016 | 2017 | 2018 | Total
Rakuten Kobo Inc. 67 35 - - 1 103
IReader Tech Co., Ltd — 1 8 35 55 99
Amazon Tech Inc. 30 28 6 1 - 65
Samsung Electronics Co., Ltd 4 20 4 1 — 29
IBM 5 10 7 6 - 28
Alibaba Group Holding Ltd 2 1 5 10 4 22
China Mobile Comm Corp - - 1 2 15 18
Lo b o GonCo |5 |43 s | - | v
Microsoft Corp 2 1 7 - 16
Beijing Xiaomi Technology Co. 4 7 3 2 - 16
Dainippon Printing Co., Ltd 2 4 1 - 16
Google Inc 10 3 1 1 - 15
Beijing Qihoo Tech Co., Ltd - 14 - - - 14
Tencent Tech (Beijing) Co., Ltd 2 4 3 2 1 12
Beijing Jingdong Century Trading Co., Ltd - 2 9 1 - 12
Woongjin Thinkbig Co., Ltd 5 4 1 - - 10

Amazon, [Reader, Alibaba and Tencent, among others, filed the applications most reg-
ularly. Table 4 shows that in 2018, Amazon filed no applications. Between 2016 and 2018,
Rakuten Kobo filed only one application, as did Google. However, we should not assume
that these companies became significantly less active. The unusual activity of IReader is
striking: 90% of their applications were filed between 2017 and 2018.
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4.3. Subject of the applications

The analysis of the thematic scope of the patent applications was based on the IPC symbols
attached to the description. A complete IPC symbol is made up of a symbols denoting
section, class, subclass, group, and subgroup (UPRP, 2012). For example, GO6Q 30/02
represents a file assigned to section G (Physics), class 06 (Computing; calculating; count-
ing), subclass Q (Data processing systems or methods, specially adapted for administrative,
commercial, financial, managerial, supervisory or forecasting purposes; systems or methods
specially adapted for administrative, commercial, financial, managerial, supervisory or
forecasting purposes, not otherwise provided for); subgroup 30/02 (Marketing, e.g. mar-
ket research and analysis, surveying, promotions, advertising, buyer profiling, customer
management or rewards; Price estimation or determination).

The table includes every symbol which featured at least 50 times. It is not a perfect indi-
cator of the thematic scope of the application because of the superficiality of some descrip-
tions. Less than 6% of the descriptions used only one symbol, GO6F17/20 (now reclassified
as GO6F16/00-G06F16/958), which gives only a general indication of the thematic scope of
the application (Information retrieval; Database structures therefor; File system structures
therefor — Organization or management of web site content, e.g. publishing, maintaining
pages or automatic linking). Only one ICP symbol was used to describe almost 33% files;
only 1% were not assigned any symbols.

More elaborate symbols are slightly more informative. Numerous applications were put
in the subgroup GO6F3/048 (Interaction techniques based on graphic user interfaces [GUI],
which “covers subject matter where the focus is placed on the way the user can interact
with the displayed data”) (IPC Publication, n.d.). This group includes descriptions of 490
files with symbols GO6F3/0481, GO6F3/0483, GO6F3/0484, GO6F3/0488.

These are the applications concerned with, e.g. browsing websites in digital publica-
tions proposed by Rakuten Kobo (Parker & Landau, 2016), IReader (Chen et al., 2018) or
Google Beavers et al., 2016). The group also includes a project designed by Rakuten Kobo,
enabling a display of content from various sources on a divided screen (Landau, 2015),
a description of a patent application solving the problem of viewing electronic illustrated
books (Murase, 2017), and a description of a prototype of an e-book for visually impaired
readers (Jin et al., 2015).

The technological solutions designed with the thought of visually impaired readers de-
serve particular consideration. The development of e-publishing created new opportunities
to access books and press. Text is being converted to speech or enlarged; the electronic
devices are employing the Braille alphabet (Junus & Booth, 2012). Browsing by terms ‘blind’
and ‘Braille’ yields 10 results describing devices designated for the visually impaired users.

Browsing by terms navigation, scrolling, turn, turning yielded around 50 patent appli-
cations, which are concerned with various ways of viewing digital content.

The group G06/F17/00 (Digital computing or data processing equipment or methods,
specially adapted for specific functions) contains descriptions of 260 applications assigned
subgroup G06/F17/21 (Text processing), G06/F17/24 (Editing, e.g. insert / delete), GO6/
F17/27 (Automatic analysis, e.g. parsing, orthographic correction). IReader’s proposition to
use hand-writing in the e-readers is particularly striking (Cheng et al., 2018). Applications
featured in this group were also concerned with the use of EPUB format in e-readers, e.g.
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Androids (Li, 2017), and with a solution allowing annotating digital content (Heo, 2016).
In total, around 20 applications were concerned with the use and modification of the EPUB
format in digital devices.

The subgroup GO6F3/01 (Input arrangements or combined input and output arrange-
ments for interaction between user and computer), whose symbol was used to describe
86 applications, includes, among others, a patent application describing an electronic
book capable of displaying three-dimensional models (Gonzalez, 2018), or IBM’s proposal
regarding a display of additional information on the object mentioned in an electronic
publication (Ekambaram & Rakshit, 2018).

Tab. 5. Thematic scope of the patent applications
(taking into account the symbols occurring at least 50 times)

ICP symbol | Number Description

information retrieval; database structures therefor; file system struc-
GO6F17/30 256 tures therefor — organization or management of web site content,
e.g. publishing, maintaining pages or automatic linking

GO6F3/0483 196 interaction with page-structured environments, e.g. book metaphor

using a touch-screen or digitizer, e.g. input of commands through
traced gestures

G06Q50/10 120 services

for the control of specific functions or operations, e.g. selecting or
GO6F3/0484 115 manipulating an object or an image, setting a parameter value or
selecting a range

GO6F17/21 109 text processing
GO6F17/24 94 editing, e.g. insert/delete

GO6F3/0488 120

G06Q30/06 91 buying, selling or leasing transactions

H04L29/08 86 transmission control procedure, e.g. data link level control procedure

input arrangements or combined input and output arrangements for

GO6F3/01 86 interaction between user and computer

manually operated with input through keyboard and computation

GO6F15/02 75 . g
using a built-in program, e.g. pocket calculators

marketing, e.g. market research and analysis, surveying, promotions,
G06Q30/02 66 advertising, buyer profiling, customer management or rewards; price
estimation or determination

electrically-operated educational appliances with both visual and

GO9B5/06 63 audible presentation of the material to be studied

based on specific properties of the displayed interaction object

or a metaphor-based environment, e.g. interaction with desktop
elements like windows or icons, or assisted by a cursor’s changing
behavior or appearance

GO6F3/0481 59

GO6F17/27 56 automatic analysis, e.g. parsing, orthographic correction
HO04L129/06 50 characterized by a protocol
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Descriptions of 120 applications assigned the symbol of subgroup G06Q50/10 (Servic-
es) are concerned with various aspects of e-publishing, such as the systems of immediate
acquisition (I Sa et al., 2017), methods of creating multi-lingual electronic publications
(Yun, 2016), or the means of recommending e-books (Seo, 2016). Generally, more than 30
applications which are concerned specifically with the implementation of a recommended
function in electronic devices was found browsing by the term recommend.

Applications from the group G06Q30/00 (Commerce, e.g. shopping or e-commerce)
include more than 90 applications from the subgroup G06Q30/06 (Buying, selling or leasing
transactions). IReader proposed a system enabling the user to resale e-books (Zou & He,
2019); Keydo Communication — a system of reviewing digital books using big data (Zou
& He, 2019), and Optim — a method of displaying advertisement that does not disrupt the
viewing of the e-book (Sugaya, 2016).

Engineers also work on the application of e-publishing and e-books in advertisement.
Browsing the analyzed set by the term ‘advertisement’ yielded 12 results. Before 2014, such
solutions were proposed by Amazon, Microsoft, and Yahoo! (Johnson, 2014). Interestingly,
Amazon filed no applications related to advertisement in the period discussed.

The group GO9B5/00 (Electrically-operated educational appliances) contained more than
60 applications assigned to the sub-group G09B5/06 (Electrically-operated educational
appliances with both visual and audible presentation of the material to be studied). Arbor-
dale Publishing suggests an educational platform transforming e-books into interactive,
multilingual publications, using technology supporting reading (German, 2019). Another
file is concerned with e-books supporting foreign language learning (Gao, 2015).

More than 130 applications are concerned with transmitting digital information
(H04L29/08, H04L29/06). Patent applications propose a system of e-book recommenda-
tion based on the technology of data transmission via cloud computing (Yang et al., 2018),
a means of sending an e-book as a gift (Landau, 2015), and a system of sharing digital
books (Chen, 2018).

5. Conclusion

The number of technological solutions concerned with e-publishing has been stable over
the last few years. Inventors from East Asia, especially from South Korea and China, are
increasingly active, while the European agents are filing less applications. Chinese cor-
poration IReader is particularly active. A slightly lower number of application has been
filed by other leading producers on the e-publishing market: Amazon, Rakuten Kobo, and
especially Sony and Barnes & Noble. The number of all agents filing applications should
be considered: more than 1000 corporations and individual persons proposed new tech-
nological solutions related to e-publishing.

Smaller activity of several companies does not mean that they do no work in the area.
Implementation of a given solution might take several years; only now the new inventions of
such producers as Barnes & Noble and Sony do begin to enter the market (Kozlowski, 2018).

The crucial question is which of the proposed solutions will start a new trend in the
development of the e-publishing infrastructure. It is likely that majority of the proposed
innovations will belong the group of the so-called incremental innovations, i.e., solutions
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which do not cause a break-through in the production technology, but only introduce newer,
improved, in the creators’ opinion, functions to the already established technologies (Ma-
jewska & Szulczyniska, 2012). In the case of the analyzed group, basing on the IPC symbols,
it might be observed that the applicants focus mostly on certain functions facilitating the
interaction between the user and the electronic devices. However, applications concerned
with e-commerce, and the use of e-publishing in education are as numerous.

References

Abbas, A., Zhang, L., & Khan, S. U. (2014). A Literature Review on the State-of-The-Art in Patent
Analysis [online]. World Patent Information, 37, 3—13, https://doi.org/10.1016/j.wpi.2013.12.006

Abraham, B. P, Moitra, S. D. (2001). Innovation Assessment Through Patent Analysis. Technovation,
21(4), 245252, https://doi.org/10.1016/S0166-4972(00)00040-7

BBC (2011). Retail Giant Buys Kobo Ebook Firm [online]. BBC News [16.11.2019], https://www.bbc.
com/news/business-15664947

Beavers, A, Johnston, C., Paglia, M., Armstrong, B., Streu, N. S. (2016). Patent Nr US2016041700 (A1) [on-
line]. Espacenet [12.11.20109], https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&da-
te=20160211&DB=EPODOC&locale=en_EP&CC=US&NR=2016041700A1&KC=A1&ND=4

Breitzman, A. F., Mogee, M. E. (2002). The Many Applications of Patent Analysis. Journal of Infor-
mation Science, 28(3), 187-205, https://doi.org/10.1177/016555150202800302

Breitzman, A., Thomas, P. (2002). Using Patent Citation Analysis to Target/Value M&A Candidates.
Research-Technology Management, 45(5), 28—36, https://doi.org/10.1080/08956308.2002.11671519

Burak, A. (2015). Statystykami patentow mozna wykazaé dowolne tezy [online]. Obserwator Finanso-
wy: Ekonomia, debata, Polska, Swiat. [12.11.2019], https://www.obserwatorfinansowy.pl/tematyka/
makroekonomia/statystykami-patentow-mozna-wykazac-dowolne-tezy/

Burke, P. S. (2013). e-Publikacje w InDesign © CS6: Projektowanie i tworzenie publikacji cyfrowych dla
tabletow, czytnikow, smartfonow i innych urzadzer. Warszawa: APN Promise.

Chen, J., Han, F, Yuan, Y, Lei, X., Chen, Y., Lu, J. (2018). Patent Nr CN107608596 (A) [online].
Espacenet [12.11.2019], https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&da-
te=20180119&DB=EPODOC&locale=en_EP&CC=CN&NR=107608596A&KC=A&ND=4

Chen, X. (2018). Patent Nr CN108462757 (A) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?FT=D&date=20180828&DB=EPODOC&locale=en_
EP&CC=CN&NR=108462757A&KC=A&ND=4

Cheng, C., Tao, H. (2018). Patent Nr CN108959201 (A) [online]. Espacenet [12.11.2019], https://
worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20181207&DB=EPODOC&lo-
cale=en_EP&CC=CN&NR=108959201A&KC=A&ND=4

Daim, T. U,, Rueda, G., Martin, H., Gerdsri, P. (2006). Forecasting Emerging Technologies: Use of
Bibliometrics and Patent Analysis. Technological Forecasting and Social Change, 73(8), 981-1012,
https://doi.org/10.1016/j.techfore.2006.04.004

Ekambaram, V., Rakshit, S. K. (2018). Patent Nr US2018107638 (A1) [online]. Espacenet [12.11.2019],
https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20180419&DB=EPO-
DOC&locale=en_EP&CC=US&NR=2018107638A1&KC=A1&ND=4

Espacenet (n.d.). Espacenet — Priority Number [online]. Espacenet — European Patent Office
[12.11.2019], https://worldwide.espacenet.com/help?locale=en_EP&method=handleHelpTopi-
c&topic=prioritynumber

Gao, L. (2015). Patent Nr CN204257022 (U) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?FT=D&date=20150408&DB=EPODOC&locale=en_
EP&CC=CN&NR=204257022U&KC=U&ND=4



Patent Applications for Electronic Publishing... | Wpybrane aspekty rynku publikacji...

119

German, L. B. (2019). Patent Nr US2019196675 (A1) [online]. Espacenet [12.11.2019], https://worl-
dwide.espacenet.com/publicationDetails/biblio?FT=D&date=20190627&DB=EPODOC&locale-
=en_EP&CC=US&NR=2019196675A1&KC=A1&ND=4

Gonzalez, D. R. S. (2018). Patent Nr US2018059880 (A1) [online]. Espacenet [12.11.2019], https://
worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20180301&DB=EPODOC&lo-
cale=en_EP&CC=US&NR=2018059880A1&KC=A1&ND=4

Griffey, J. (2012). E-Readers Now, E-Readers Forever! Library Technology Reports, 48(3), 14—20.

Gui, B, Ju, Y., Liu, Y. (2019). Mapping Technological Development Using Patent Citation Trees:
An Analysis of Bogie Technology. Technology Analysis & Strategic Management, 31(2), 213-226.

Harris, S. (2010). Emergence of the E-book. Nature Photonics, 4(11), 748—749, https://doi.org/10.1038/
nphoton.2010.247

Heo, L. (2016). Patent Nr US2016170591 (A1) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?FT=D&date=20160616&DB=EPODOC&locale=en_
EP&CC=US&NR=2016170591A1&KC=A1&ND=4

Herther, N. K. (2008). The Ebook Reader Is Not the Future of Ebooks. Searcher, 16(8), 26—40.

Hicks, D., Breitzman, T., Olivastro, D., Hamilton, K. (2001). The Changing Composition of Innovative
Activity in the US — a Portrait Based on Patent Analysis. Research Policy, 30(4), 681-703, https://
doi.org/10.1016/S0048-7333(00)00147-5

I Sa. Y, Kim, D. H., Kim, H. S., Park, B. G. (2017). Patent Nr KR101715814 (B1) [online]. Espa-
cenet [12.11.2019], https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date-
=20170320&DB=EPODOC&locale=en_EP&CC=KR&NR=101715814B1&KC=B1&ND=4

IPC Publication (n.d.). [online]. Migdzynarodowa Klasyfikacja Patentowa [14.11.2019], http://mkp.
uprp.pl/classifications/ipc/ipcpub/

Jin, H., Wei, C., Peng, P., Zhou, Z. (2015). Patent Nr CN104318821 (A) [online]. Espacenet [12.11.2019],
https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20150128&DB=EPO-
DOC&locale=en_EP&CC=CN&NR=104318821A&KC=A&ND=4

Johnson, B. (2014). Would I Read an Ad-Supported Ebook? Probably. Computers in Libraries, 34(4),
10-14.

Jun, S., Sung Park, S. (2013). Examining Technological Innovation of Apple Using Patent Analysis.
Industrial Management & Data Systems, 113(6), 890-907, https://doi.org/10.1108/IMDS-01-
2013-0032

Junus, S. G. R., Booth, C. (2012). E-books and E-readers for Users with Print Disabilities. Library
Technology Reports, 48(7), 22—-28.

Kang, B. (2015). The Innovation Process of Huawei and ZTE: Patent Data Analysis. China Economic
Review, 36, 378393, https://doi.org/10.1016/j.chieco.2014.12.003

Kozlowski, M. (2018, styczeni 2). E-Reader Trends and Statistics for 2018 [online]. Good e-Reader.
[17.11.2019], https://goodereader.com/blog/electronic-readers/e-reader-trends-and-statistics-
for-2018

Landau, B. (2015). Patent Nr US2015234786 (A1) [online]. Espacenet [12.11.2019], https://worl-
dwide.espacenet.com/publicationDetails/biblio?FT=D&date=20150820&DB=EPODOC&loca-
le=en_EP&CC=US&NR=2015234786A1&KC=A1&ND=4

Landau, B. (2015). Patent Nr US2015317050 (A1) [online]. Espacenet [12.11.2019], https://worl-
dwide.espacenet.com/publicationDetails/biblio?FT=D&date=20151105&DB=EPODOC&loca-
le=en_EP&CC=US&NR=2015317050A1&KC=A1&ND=4

Lens (n.d.). About The Lens [online]. The Lens — Free Open Patent and Scholarly Search [12.11.2019],
https://about.lens.org/

Li, C. (2017). Patent Nr CN107220221 (A) [online]. Espacenet [12.11.2019], https://worldwide.espa-
cenet.com/publicationDetails/biblio?FT=D&date=20170929&DB=EPODOC&locale=en_EP&C-
C=CN&NR=107220221A&KC=A&ND=4



120

Adam Jachimczyk

Majewska, M., Szulczyriska, U. (2012). Innowacje przyrostowe jako zrédlo postepu technologicz-
nego gospodarce opartej na wiedzy. Zeszyty Naukowe Uniwersytetu Szczeciriskiego. Ekonomiczne
Problemy Ustug, 87, 1, 101-109.

Manley, L., Holley, R. P. (2012). History of the Ebook: The Changing Face of Books. Technical Services
Quarterly, 29(4), 292-311, https://doi.org/10.1080/07317131.2012.705731

Martinez, C., Rama, R. (2012). Home or Next Door? Patenting by European Food and Beverage
Multinationals. Technology Analysis & Strategic Management, 24(7), 647—661.

Meyer, M., Utecht, J. T., Goloubeva, T. (2003). Free Patent Information as a Resource for Policy
Analysis. World Patent Information, 25(3), 223.

Milliot, J. (2018). E-book Sales Fell 10% in 2017 [online]. Publishers Weekly, [12.11.2019], https://
www.publishersweekly.com/pw/by-topic/digital/content-and-e-books/article/76706-e-book-sa-
les-fell-10-in-2017.html

Montecchi, T., Russo, D., Liu, Y. (2013). Searching in Cooperative Patent Classification: Comparison
Between Keyword and Concept-Based Search. Advanced Engineering Informatics, 27(3), 335-345,
https://doi.org/10.1016/j.aei.2013.02.002

Murase, S. (2017). Patent Nr US2017038931 (A1) [online]. Espacenet [12.11.2019], https://worl-
dwide.espacenet.com/publicationDetails/biblio?FT=D&date=20170209&DB=EPODOC&loca-
le=en_EP&CC=US&NR=2017038931A1&KC=A1&ND=4

Nam, K. D. (2019). Patent Nr KR101951757 (B1) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?FT=D&date=20190225&DB=EPODOC&locale=en_
EP&CC=KR&NR=101951757B1&KC=B1&ND=4

Nauka w Polsce (n.d.). Wiceprezes UP RP wyjasnia, dlaczego na patent czeka si¢ $rednio 3,6 roku
[online]. Nauka w Polsce [17.11.2019], http://naukawpolsce.pap.pl/aktualnosci/news%2C4127-
91%2Cwiceprezes-up-rp-wyjasnia-dlaczego-na-patent-czeka-sie-srednio-36-roku.html

Nikzad, R. (2014). Canadian Worldwide Patent Activity: An Industrial Level Analysis. World Patent
Information, 38, 12—18, https://doi.org/10.1016/j.wpi.2014.03.001

Orduna-Malea, E., Thelwall, M., Kousha, K. (2017). Web Citations in Patents: Evidence of Technolo-
gical Impact? Journal of the Association for Information Science & Technology, 68(8), 1967—-1974.

Parker, N., Landau, B. (2016). Patent Nr UUS2016202868 (A1) [online]. Espacenet [12.11.2019], https://
worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20160714&DB=EPODOC&lo-
cale=en_EP&CC=US&NR=2016202868A1&KC=A1&ND=4

Redl, G., Bogin, L., Parczewski, R. (2016). Jak skutecznie patentowac. Warszawa: Narodowe Centrum
Badan i Rozwoju.

Seo, Y. T. (2016). Patent Nr KR20160129684 (A) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?F T=D&date=20161109&DB=EPODOC&locale=en_
EP&CC=KR&NR=20160129684A&KC=A&ND=4

Springer, R. (2017). The State of Ebooks 2017 [online]. EContent Magazine, [16.11.2019], http://www.
econtentmag.com/Articles/Editorial/Feature/The-State-of-Ebooks-2017-115709.htm

Sugaya, S. (2016). Patent Nr JP2016184246 (A) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?FT=D&date=20161020&DB=EPODOC&locale=en_
EP&CC=JP&NR=2016184246A&KC=A&ND=4

Sniezko, A. (n.d.). Jak chroni¢ wynalazki w Polsce, w Europie i na swiecie Podstawowe pojecia i procedury
[online]. WTS Patent Attorneys, [16.11.2019], http://wtspatent.pl/wp-content/uploads/2014/05/pl1.pdf

Trappey, C. V., Wu, H.-Y,, Taghaboni-Dutta, F.,, Trappey, A.J. C. (2011). Using Patent Data for Tech-
nology Forecasting: China RFID Patent Analysis. Advanced Engineering Informatics, 25(1), 53—64,
https://doi.org/10.1016/j.aei.2010.05.007

UPRP (n.d.-a) Czym jest patent na wynalazek i prawo ochronne na wzdr uzytkowy? [online]. Urzad
Patentowy Rzeczypospolitej Polskiej [16.11.2019], https://uprp.pl/czym-jest-patent-na-wynalazek-
i-prawo-ochronne-na-wzor-uzytkowy/Lead05,150,1696,4,index,pl,text/



Patent Applications for Electronic Publishing... | Wpybrane aspekty rynku publikacji...

121

UPRP (n.d.-b). Informacje podstawowe [online]. Urzad Patentowy Rzeczypospolitej Polskiej,
[23.11.2019], https://uprp.pl/podstawowe-informacje-o-ochronie-prawnej-wynalazkow-i-wzorow-
uzytkowych/Lead05,23,1692,4,index,pl,text/

UPRP (n.d.-c). Procedura krajowa [online]. Urzad Patentowy Rzeczypospolitej Polskiej [16.11.2019],
https://uprp.pl/procedura-krajowa/Lead05,24,1708,4,index,pl,text/

UPRP (2012). Wskazéwki dla uzytkownikéw MKP [online]. Urzad Patentowy Rzeczpospolitej Polskiej
[16.11.2019], https://www.uprp.pl/uprp/redir.jsp?place=GalleryStats&id=64545

Vandeberg, R. L. ., Boon, W. P. C. (2009). Anticipating Emerging Genomics Technologies: The Role of
Patents and Publication for Research and Policy Strategies. Genomiics, Society & Policy, 5(2), 1-21.

Xie, Z., & Miyazaki, K. (2013). Evaluating the Effectiveness of Keyword Search Strategy for Patent
Identification. World Patent Information, 35(1), 20-30.

Yang, S., Wang, S., Zhang, H. (2018). Patent Nr CN108228668 (A) [online]. Espacenet [12.11.2019],
https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20180629&DB=EPO-
DOC&locale=en_EP&CC=CN&NR=108228668 A&KC=A&ND=4

Yun, K. O. (2016). Patent Nr KR20160140527 (A) [online]. Espacenet [12.11.2019], https://worldwide.
espacenet.com/publicationDetails/biblio?FT=D&date=20161207&DB=EPODOC&locale=en_
EP&CC=KR&NR=20160140527A&KC=A&ND=4

Zou, Y., He, L. (2019). Patent Nr CN109389470 (A) [online]. Espacenet [12.11.2019], https://worl-
dwide.espacenet.com/publicationDetails/biblio?FT=D&date=20190226&DB=EPODOC&locale-
=en_EP&CC=CN&NR=109389470A&KC=A&ND=4

Wybrane aspekty rynku publikacji elektronicznych
w $wietle zgloszen patentowych w latach 2014-2018

Abstrakt

Cel/Teza: W artykule dokonano analizy zgloszen patentowych dotyczacych publikacji elektro-
nicznych. Celem badan byla odpowiedz na pytanie, jak w latach 2014—-2018 ksztaltowala sie liczba
wnioskéw patentowych, z jakich krajéw pochodzily firmy zglaszajace wynalazki oraz jakie firmy byty
najbardziej aktywne na tym polu. Na podstawie analizy symboli Miedzynarodowej Klasyfikacji Pa-
tentowej starano sie takze wyodrebni¢ pewne kluczowe zagadnienia, nad ktérymi pracuja wynalazcy.
Koncepcja/Metody badas: Zrédlem analizy byly dane z bazy Lens.org obejmujace lata 2014—2018.
Lacznie zidentyfikowano 1733 opublikowanych wnioskéw, dotyczacych publikacji elektronicznych
oraz urzadzen zapewniajacych do nich dostep.

Wyniki i wnioski: Zwraca uwage duza aktywnos¢ chinskich i koreanskich wynalazcéw oraz niska
liczba zgloszen patentowych europejskich firm. Wnioskodawcy koncentruja sie gléwnie na pewnych
funkcjach ulatwiajacych interakcje uzytkownika z urzadzeniami cyfrowymi, ale stosunkowo liczne sa
takze zgloszenia wynalazkéw zwiazanych z handlem elektronicznym czy wykorzystaniem publikacji
elektronicznych do celéw edukacyjnych.

Oryginalno$¢/Warto$¢ poznawcza: Analiza zgloszen patentowych moze by¢ pomocna w identyfiko-
waniu okreslonych zjawisk zachodzacych obszarze technologii informacyjnych. Wskazuje zar6wno
kierunki prac badawczych, jak i kraje i podmioty, ktére odgrywaja wiodaca role w rozwoju szeroko
rozumianego obszaru publikacji elektronicznych.

Stowa kluczowe

Ebooki. Ksiazki elektroniczne. Patenty. Wydawnictwa elektroniczne.
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Abstract

Purpose/Thesis: The article studies the types of citations in research articles published in the journal
Zagadnienia Informacji Naukowej — Studia informacyjne (ZIN).

Approach/Methods: The study applied a method of analysis of citations, supplemented by a typology
of citations established by B. Peritz. The research set consisted of 34 research articles published in ZIN
in 2016-2017. The study required a manual identification and categorization of the citations which
featured in the set, and correlating their types with the location in the article and the type of the article.
Results and conclusions: The results of the study showed significant variations in the distribution of
the citations in the article, depending on the type of the article. A major part of the identified citations
featured in the state of the art, and in general discussions. The authors studied often referred to other
works to establish a general critical consensus regarding the research problems they analysed, to
support their own hypotheses, or to suggest directions for further research. More than a half of the
articles studied made no citations of methodological character.

Originality/Value: The article analyses the functions of the citations in the rhetoric structure of
a research article concerned with information science, and offers a methodological critique of the
research processes and tools.
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1. Introduction

Citations in scholarly publications are an exponent of intertextual relations between the
citing and cited texts. The basic research method employed in the analysis of such rela-
tions is citation analysis, which is defined as a bibliometric research method, “thanks to
which, one studies various aspects of the information flow between citing and cited texts”
(Zbikowska & Skalska-Zlat, 2017, 152).

! The article uses the research data collected by Aleksandra Woliriska for her Master’s dissertation,
Citation Analysis in the Journal Zagadnienia Informacji Naukowej. Studia informacyjne, 2016—2017
(Analiza cytowan w czasopismie Zagadnienia Informacji Naukowej z lat 2016—2017), completeded in
the academic year 2018/2019 under the supervision of prof. dr. hab. Jadwiga Wozniak-Kasperek and dr.
Marcin Roszkowski.

ZIN 2019, 57(2A), 123-136
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The premise of citation analysis is a particular epistemological attitude, which assumes
that the number of citations of a given text reflects its influence on a given discipline, or
a domain, and thus corresponds to its quality; as such, it allows quantification of many as-
pects of cognitive and social structure of science (Wade, 1975, 429). This method assumes
a possibility of an objective evaluation of a publication’s impact on the scientific discourse in
a given discipline, based on the assumption that quantity corresponds to quality. Aside from
recording the very fact a citation occurred, citation analysis accounts for further variables,
such as age, carrier, and type of the cited work, the number and character of which determine
the value of this kind of bibliometric research.

If the functionality of citations is considered, they might be seen as tools used in an explo-
ration of information and evaluation of research activity (Di lorio et al., 2013a). The first view
assumes that an analysis of the network emergent in the bibliographic connections between
a given article and the works cited is a source of information complementary to databases. This
understanding of bibliographic citations imagines the reader following up on the citations with
an aim of finding publications with an similar thematic scope. This technique fits within the
exploratory model of information seeking termed “berrypicking’, proposed by M. Bates (1989).
The second view is based on a quantitative attitude, characteristic for bibliometrics. In this case,
the citation number of a given publication, the citation number of all works of a given author,
or the sum of citation numbers of all articles published in a given a journal, is an exponent of
their quality, which is expressed with specific bibliometric indicators (e.g. Hirsch index for the
authors, and impact factor for the journals). This view also allows a qualitative approach, i.e.,
basing on the works cited in a given text, one may attempt to establish their significance for
a given research issue in relation to the previous codified knowledge in the given research area.

However, the method of citation analysis has its limitations, which come from its premises
as an empirical approach based on positivist epistemology. Because the data analysed in such
a study may not be complete, or representative, generalizing conclusions should be accepted
only with care (Osareh, 1996, 220; Smith, 1981, 93). The crucial issue here is a functional
and rhetorical understanding the nature of a bibliographic citation. Linda C. Smith (1981,
87-89) identified five assumptions frequently underlying citation analysis, and which may
define its limitations.

(1) Citation of a document implies use of that document by the citing author.

According to Smith, this premise comprises two parts: (a) the author cited all, or the most
important texts, which they used in the preparation for the writing of their article, and (b),
all positions in the attached bibliography were used in the text. Even if the author made no
errors in constructing of the bibliographic apparatus in the form of a list of cited texts, it
is impossible to determine the influence of a cited work on the author’s research without
analysing the content of both the citing text, and the cited works.

(2) Citation of a document (author, journal, etc.) reflects the merit (quality, significance,
impact) of that document (author, journal, etc.).

The premise is based on the previously mentioned assumption that a number citation of
a given text corresponds to its status and significance in the scientific discourse. Without
an additional insight into the reasons behind the choice to cite a given text, citation number
should be understood rather as an orientation point.
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(3) Citations are made to the best possible works.

According to Smith, if we assume that authors cite the most significant works from a given
discipline in their own work, then we should also consider the availability of these works to
the author, and its impact on the author’s choice of source materials. Furthermore, Smith
argues that the availability of source material is as important a factor in the citing author’s
decision process as their quality. In the time of open sciences and the transfer of informa-
tion flow online, it seems that physical access to secondary sources should not determine
the choice of source materials to such an extent.

(4) A cited document is related in content to the citing document; if two documents
are bibliographically coupled, they are related in content; and if two documents are
co-cited, they are related in content.

Again, there arises a question of reasons for citing a given text and the function of bibli-
ographic citation. Smith proposes various interpretations of thematic overlap based on
the relation of citation and co-citation. She refers to the results of research conducted by
J. Barlup (1969), who questions scholars about the thematic overlap between their works
and the texts alongside which they were cited. Barlup’s results indicated that in 72% cases,
the authors said that there was a strong thematic overlap, and in 5%, that there was none.
Without a qualitative citation analysis, the citing relation might be interpreted only in
terms of probability of a thematic overlap between the citing and cited texts, and between
the texts cited simultaneously.

(5) All citations are equal.

According to Smith, citation analysis accepts the assumption that all citations, aside from
self-citations, have the same status within the citing text. However, such an approach to
analysis of intellectual influence of the cited works on the citing text is insufficient and too
general. We should consider the function the cited texts fulfil in the rhetoric structure of
the citing text. Accepting a structure based on the IMRaD model (Introduction, Methods,
Results and Discussion), we might pose questions regarding the rhetorical function of
citations in relation to these sections. Smith also refers to the construction of the biblio-
graphic citation (a reference to a whole publication, a part of it, or a verbal citation) and the
frequency with which a given work is cited within one text, thus suggesting the possibilities
for a more concrete understanding of the citations’ significance.

The five issues discussed by Smith constitute five research problems related to citation
analysis as a research method, which derive from the necessity of qualitative variables to
citation analysis. This means that we should ask questions regarding types of citations within
aresearch publication, and the function they fulfil in its rhetoric and discursive construction.

2. Typologies of bibliographic citations
The researchers suggested the limitations of citation analysis deriving from its lack of

insight into the nature of citing as early as in the 1960s, i.e., since the beginnings of the
development of bibliometrics. H. White (2004) argues that the paper Can Citation Indexing
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Be Automated by E. Garfield (1965) constituted first attempt to establish a typology of
citations for the purpose of a qualitative analysis. Garfield’s typology corresponds to the
motivations which might dictate the authors’ construction of citations. It was based on the
analysis of linguistic means of expressing the context in which the citation occurred. Garfield
did not characterize a research sample; he only suggested that he based his research on
the publications in the Science Citation Index, i.e., on the works from the exact sciences.
Garfield’s scheme accounts for 15 types of citations, which feature valorizing attitudes, and
pragmatical approaches, instrumental to the use of existing scholarship. Although Garfield’s
typology was the first attempt to qualitatively systematize bibliographic citations, White
(2004, 107) argues that it has never been applied to empirical research.

In 1975, M. J. Moravcsik and P. Murugesan (1975) proposed a multi-dimensional cate-
gorization of bibliographic citations for the purpose of citation analysis of the articles from
the journal Physical Review. Their citation typology was constructed before the empirical
research itself. The conceptual core of their typology was formed by four questions posed
in citation analysis, which indicated four interpretative dimensions (Moravcsik & Muru-
gesan, 1975, 88; Swales, 1986, 41):

(1) Is the citation conceptual or operational? Does the citing work refer to another in

connection with a concept or theory, or is the citation made in connection with
a technique or a method?

(2) Isthe citation organic or perfunctory? In other words, is the referring work built on
the foundations provided by the citation, or is it an alternative to it?

(3) Is the citation evolutionary or juxtapositional? Is the cited work needed for the un-
derstanding of the citing work or is it mainly an acknowledgement that some other
work in the same general area has been performed?

(4) Isthe citation confirmative or negational? Is there any dispute about the correctness
of the findings proposed in the cited work?

In 1977, Ina Spiegel-Rosing (1977) published the results of research which employed
citation analysis to study 66 texts published in the journal Science Studies in the years
1971-1974. The thematic scope of the journal fit within social sciences, and encompassed
the issues of science studies, the organisation and infrastructure of science, as well as science
communication. Basing on her empirical research, the author identified 13 types of citations
which occurred in the data sample. Spiegel-Rosing’s scheme included types of citations
which indicated the function which the cited work fulfils in the discursive structure of the
article, as well as the author’s evaluation of the cited text.

B.C. Pertiz (1983) established a typology of bibliographic citations with an intention
to make it adequate to the specifics of the scientific discourse in the disciplines of social
sciences, and to allow an easy application to empirical research. The starting point of her
work was a categorization of bibliographic citations proposed by T. Hodges (1972). His
scheme consisted of eight citation types, which mostly described the functions which the
cited work fulfilled in the citing text; their order corresponded to the logic of an argument
presented in a scientific publication. The main limitation of Peritz’s typology was the em-
phasis on the specifics of bibliographic citations in the publications recording the results
of empirical research.

Nanba, Kando and Okamura (2000) established a citation typology to meet the needs
of an information system for the automatized classification of scientific publications. They
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established their own typology, which simplified M. Weinstock’s scheme (1971), based on
the linguistic analysis of the fragments of publications where the citations featured:

(1) Type B: citations indicating theories, methods, and concepts of other authors.

(2) Type C: citations indicating the problems or gaps in related scholarship.

(3) Type O: citations other than B and C.

The research of Nanba, Kando and Okumura identified the phrases employed by the
authors in the citation process, which were then classified according to these types.

This short review of citation typologies should also mention the attempt to formalize
the citation types into an ontology. CiTO, Citation Typing Ontology (Shotton, 2010), was
established within the framework of semantic publishing, which is an interdisciplinary
research area focused on the application of semantic technologies to the information flow
in science. CiTo distinguishes 96 types of bibliographic citations, which are classified either
as rhetorical or as factual. The first category is further divided into positive, negative, and
neutral. CiTO offers a detailed set of citation types, which makes it a very expressive tool,
but might be prove challenging when applied in empirical research.

This section discusses only a few significant attempts to determine the nature of biblio-
graphic citation in scientific publications. At least two crucial problems might be identified
here: the means of constructing such typologies, and their application in empirical research.
The scholars cited here took various approaches to the first problem (empirical, rational-
ist), and to the specificity of the scientific discourse particular to a given discipline, which
impacts the types and functions of bibliographic citations. The second problem is related
to conducting the citation analysis using information technologies which would account
for qualitative factors. Because manual citation analysis is time-intensive, the researchers
direct a large part of their attention and energy towards the automatization of this process.

3. The aim and methodology of research

The main aim of the research presented in this study was the characterization of various
types of bibliographic citations in the research articles published in the journal Zagadnie-
nia Informacji Naukowej — Studia Informacyjne (ZIN) in the years 2016—-2017. We studied
those texts which presented the results of the authors’ own research, published in the
section ‘Theses’ Our method relied on the application of citation analysis (Smith, 1981),
supplemented by a qualitative analysis, i.e., an application of an existing citation typology.
For the purposes of this study, we used the typology established by B. Peritz (1983), which
emphasizes the functions the citations fulfil in the rhetorical structure of a scientific pub-
lication. The Peritz’s scheme was established to be easily applicable to a manual citation
analysis, mostly in the study of texts from the discipline of social sciences. This scheme
consists of eight types of citations:

C1. Setting the stage for the present study. Citations to texts in order to justify the pro-
posed research aims.

C2. Background information. Citations to texts presenting general knowledge on the
subject of the issues discussed in the citing text, as well as factual information.

C3. Methodological. Citations of works describing methodological issues featuring in
the citing text.
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C4. Comparative. Citations to other studies in order to compare the results presented
in the citing text.

C5. Argumental, speculative, hypothetical. Citations to other texts in order to support
the proposed hypotheses and to suggest directions for further research.

C6. Documentary. Citations to sets of research data, i.e., raw data.

C7. Historical. Citations to the work of other scholars in order to reconstruct the history
of research of a given issue or as a sign of respect for their pioneering work in a given area.

C8. Casual. Citations indicating thematically connected works, without the comparative
aspect.

Every bibliographic citation in the data sample was manually classified as one of the eight
types from Peritz’s model. Additionally, its position in the citing text was noted, with the
IMRaD model as a starting point. Although the guidelines for the authors publishing in
ZIN do not oblige the authors to format their texts according to the IMRaD scheme, they
require that the authors prepare a structured abstract referencing the key elements of this
model. Therefore, it is likely that the body of an article published in ZIN will contain sections
typical for the IMRaD model, even if they will not be explicitly identified as such by their
headings. Therefore, we assumed that it is possible to analyze the structure of a research
article published in ZIN using the IMRaD model and thus to determine the position of the
citation in relation to the model’s elements. We also assumed that the type of the research
presented in a given article may have an impact on the type of bibliographic citations. To
account for this, we employed a simplified typology of research publications, which consists
of four types of publications (1) theoretical (presenting theoretical and methodological
considerations); (2) empirical (presenting results of the research based on the collected
research material); (3) review (presenting results of a study of critical literature); (4) other.
The fourth category had a complementary character, and was introduced to close the set.

The accepted two-year long range of the research material was determined by the main
research aim, i.e., characterization of functions which the citations fulfilled in the citing
texts. Therefore, we resigned from an in-depth quantitative citation analysis, because the
narrow time span would not justify a generalization of the results achieved.

The basic metadata regarding the articles and their appendiced bibliographies was
collected from the Central European Journal of Social Sciences and Humanities (CEJSH).
Then, a simplified bibliographic record of every article was entered into a spreadsheet,
supplemented by the information regarding the bibliographic citations identified in its
content. The primary source of the information employed in the citation analysis were
the texts of the articles published electronically as pdf files. Each citation was interpreted
in the context of its appearance, which necessitated a familiarity with the fragment of the
article where it appeared.

An additional research aim was to test the usefulness of Pertiz’s typology for the empirical
research. It also involved the issue of its adequacy to the publications from the discipline
of information science, as well as possible interpretative problems in the process of cate-
gorizing the citations.

The methodological premises accepted in this study have their limitations. Firstly, sub-
jective factors may influence the process of categorizing bibliographic citations, which
was conducted by one person, a student in the second year of Library and Information
Science MA at University of Warsaw. There is a possibility that a classification conducted
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by a larger number of people would bring different results. Secondly, Pertiz’s typology has
limitations as well. The author showed that although her typology has a wide application to
citation analysis of articles from the generally understood discipline of social sciences, its
recommended application is to the texts presenting the results of empirical research, as it
is less suitable for the citation analysis of articles concerned with history and methodology
alone (Peritz, 1983, 304). Because the types established by Peritz are highly general, and
only C6 clearly refers to citing quantitative data, it has a high research value. Therefore,
we chose to apply it in our citation analysis.

4. Results

In the years 2016—2017, ZIN published 34 research papers in total, out of which 16 (47%)
were classified as presentation of the results of empirical research, 11 (32%) as theoretical
reflection, and seven (21%) as a review of scholarship. The authors cited 1022 works in
total, with the total number of citations being 1825. It means that certain works were cited
more than once in a single text. Therefore, in the further discussion of results we will define
the citation number in a given article as a total number of citations in the text, rather than
a number of positions in the bibliography. The results of quantitative analysis show that
in 71% cases a given work was cited only once, in 13% it was cited twice, in 5% — three
times, in 4% — four times, and in 2% — five times. In 54 cases (5%), a text was cited more
than five times.

Table 1 presents the interquartile range of the dispersion of the citations per article.
This method allows for an analysis of the dispersion of the citations above and below the
median value, which equalled 41 citations per article. The lowest number of citations (2)
was noted for the article by Mariusz Luterek, Polish Public Libraries as Intermediaries in
Accessing Information and Public Services (e-Government) in the Opinion of Librarians,
which recorded the results of a survey conducted among librarians. The highest number
of citations (236) occurred in a text by Lukasz Opaliniski, Bibliometric Methods to Foresee
and Assess the Development of Scientific Disciplines. Literature Analysis. Part 2. Compar-
isons, Hybrid and Statistical Methods, Analysis of Patents and Main Paths of Literature
Development and Other Original Approaches in Terms of Predictive Methodology*. The
text was an in-depth analysis of the studies on the application of quantitative methods to
predicting the development of scientific disciplines.

The data presented in Table 1 indicates that the value of the first quartile was 25, which
means that 25% of the texts in the research set, cited 25 or less works. The value of the upper
quartile was 62, which means that 75% of the texts in the research set cited 62 articles, or
less. The average citation number in the data sample was 53, but the high variance in the
number of the works cited (between 2 and 236) and this, a high value of standard deviation
(50), does not allow us to use this number to characterize the research set.

> Oryg. Bibliometryczna metodologia prognozowania i oceny rozwoju dyscyplin naukowych. Analiza
pismiennictwa. Cze$¢ 2. Badania poréwnawcze, hybrydowe, statystyczne, analizy dokumentéw patentowych,
Sciezek rozwoju dyscyplin oraz pozostate oryginalne podejscia metodologiczne.
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Tab. 1. Statistical dispersion of citations per article

Minimum value 2
Lower quartile (Q1) 25
Median (Q2) 41

Upper quartile (Q3) 62

Maximum value 236

We correlated the number of the citations with the type of the article citing to see the
distribution of citations in articles presenting different types of research processes. The
results show that the average citation number was highest for the review articles (116),
which is an understandable consequence of the method employed in such publications.
The average citation number for theoretical texts was 32, and for presentations of results
of empirical research was 41. The number for theoretical texts was lower than the median
number for the whole data set, while the number for the presentations of results of empirical
research was equal to the median.

Another variable we accounted for in our research was the position of the citation rel-
ative to the structure of the article. According to the methodological premises presented
in the previous section, we accepted the IMRaD model as a starting point. Figure 1 shows
the percentage distribution of citations taking into account the types of the articles and
location of the citation.

Empirical
Theoretical
Review
Total
"] 25 50 75 100
B Introduction [ Methods [ Results [ Discussion

Fig. 1. Percentage distribution of citations taking into account
the types of the articles and location of the citation
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The analysis of the percentage distribution of citations taking into account the types of
the articles and location of the citation shows that 64% of citations occur in the section
devoted to the presentation of the results of the conducted research. Almost one third (27%)
of the citations to secondary sources occurs in the introduction. A relatively small part of
the citations occurs in sections on the methodology (4%) and conclusions drawn from the
conducted research (5%). However, this image changes when we correlate the position of
the citation with the type of the article. We see significant variations in the distribution of
the citations relative to the structure of the article. In review articles, a relatively high pro-
portion of citations (86%) occurs in the section presenting the results of research, which is
understandable, as it is the secondary sources which constitute the material for the research
presented in these publications. 62% of the citations occur in this section of theoretical
text, and 38% in the articles presenting results of empirical research. The section devoted
to the presentation of conclusions drawn from the research features the least citations to
secondary sources, irregardless of the type of the article.

After analyzing the citations to secondary sources occurring in the body of the citing
article, we classified every citation as one of the types identified in the Peritz’s typology. Table
2 presents the quantitative and percent distribution of the citation types in the data sample.

Tab. 2. Citation distribution according to the types

Citation type Number Percentage of oc-
of occurrences currences
C1 192 11
C2 129 7
C3 62 3
C4 89 5
C5 148 8
Cé6 75 4
C7 832 46
C8 269 15

The highest number of citations belongs to the type C7, the category of historical ci-
tations, which contribute to a review and discussion of the issues in a given field. They
constituted almost a half (46%) of all the citations recorded in the data sample. This citation
type indicates that the author considers the cited work as influential for the growth of
knowledge in a given area. Peritz (1983, 305) notes that it might be difficult to distinguish
between a historical (C7) and a preparatory (C1) citation. She suggests that type C7 is
not directly related to the research questions posed in the citing article, which would be
characteristic for type C1. The following most dominant citation types were casual cita-
tions (C8 — 15%), and preparatory citations (C1 — 11%), which mostly serve to identify and
justify the research problem. 8% of the citations belongs to type C5, indicating a citation to
secondary sources to support the author’s hypotheses and to suggest directions for further
research. A relatively small proportion of the citations belongs to type C4 — comparative
(5%), C6 — documentary (4%) and C3 — methodological (3%).
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It should be mentioned that not all citation types occurred in every article analysed, which
might influence the interpretation of the data from Table 2. All types of citations (C1-C8)
featured only in two articles. Four was the average number of citation types occurring in
a single article. Table 3 shows the distribution of citation types per article.

Tab. 3. Distribution of citation types per article

Citation type The nu‘mb.er of articles where | The perc.ent'age of articles where
the citation type occurred the citation type occurred
C1 21 62
C2 26 76
C3 14 41
C4 11 32
C5 26 76
C6 18 53
C7 34 100
C8 24 71

The data presented in the Table 3 indicates that only historical citations (C7), contribut-
ing to a review and discussion of issues within a given field, occurred in all articles in the
research set. The authors often referred to secondary sources to give a view of a general
knowledge on the subject of the research problems they studied (C2) and to support their
hypotheses and suggest the directions for further research (C5). Surprisingly, more than
a half of articles (59%) featured no methodological citations (C3).

To achieve a more in-depth understanding of the distribution of the citation types, we
decided to correlate this variable with the type of the publication. Table 4 shows the percent
distribution of the citations in the articles of various types.

Tab. 4. Percent distribution of the citation types in the articles of various types

Empirical Theoretical Review
C1 16.25 15.38 4.22
C2 5.94 16.81 3.98
C3 8.28 1.42 0.50
C4 12.50 1.14 0.62
C5 891 10.83 6.58
Co6 6.88 3.13 2.48
Cc7 3141 41.03 60.50
C8 9.84 10.26 21.12

It is evident that the distribution of preparatory citations (C1) varies between review
articles, and the empirical and theoretical articles: they constitute a much smaller portion
of all citations in review articles. Theoretical texts contain a higher number of citations
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presenting general knowledge of the issues they discuss (C2) than other types of the articles.
Methodological citations (C3) occur in the empirical articles more often than in others, as
do comparative citations (C4). We noted a relatively low variance in the distribution of the
argumental citations (C5). Documentary citations (C6) feature in empirical articles more
often, which is understandable if we consider the specific methodology of these texts. The
specific methodology also explains the prevalence of historical citations (C7) in review
articles. The casual citations (C8), indicating citations to thematically similar works, occurs
mostly in the review articles.

5. Conclusion

The presented results allow us to formulate conclusions of two kinds, firstly those imme-
diately related to the results, and secondly, those related to the methodology.

Despite a small size of the data sample, the achieved results allow us for a certain de-
gree of generalization, which makes it possible to sketch a profile of the articles from
the discipline of information science published in ZIN, accounting for the functions the
citations they feature fulfil. The results of our research show significant variations in the
distribution of the citations relative to the structure of the article depending on the type
of the article. The citations in the works presenting results of an empirical research are
usually concentrated in the introduction and in the discussion of the results, whereas in
the review and theoretical articles, they occur in the section presenting the results of the
research. We have also noted that only a small portion of all citations occurred in the sec-
tion concerned with the methodology. The results we achieved are mostly aligned with the
citation distribution relative to the sections of IMRaD in scientific publications following
the scheme of John Swales (Campbell, 2013; Swales, 2004). On the basis of a study of the
genres of scientific publications, Swales concluded that a high number of the citations is
characteristic for the introductions, and for the sections presenting the achieved results;
alow number — for the section devoted to the methodology, and irregular — for the discus-
sion and results sections. The results of our study showed that Swales’ model holds up only
for the introductory and methodological sections. Our research showed that the highest
portion of citations in the analysed set of the articles occurred in the section presenting the
achieved results, and the lowest — in the section devoted to the discussion and conclusions.
However, we should be careful with the interpretation of these results. We should bear in
mind that the model of an article based on the IMRaD structure was first established in
relation to the publications from the disciplines of exact sciences, and is not necessarily
the best framework for an approach of rhetorical structure of the publications from the
discipline of information science.

With regards to the function the citations fulfil in an article, we may suggest several
conclusions. The authors do not always justify their selection of a research question by situ-
ating it in the larger context, and do not always indicate the source of their methodological
consideration. The methodological citations are particularly marginalized in theoretical
and review articles. However, authors often refer to works presenting general knowledge,
whether to define the terms they are borrowing, or to refer to scientific laws and theories;
they always refer to the historical aspect of the problems they discuss. It is apparent that
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they wish to participate in the scientific discourse through a confrontation of their theses
with the work of other scholars. However, they rarely compare the results of their research.

As far as the methodology is concerned, we found Pertiz’s typology an efficient research
tool allowing for a categorization of all the citations found in the articles studied. For the
purpose of the current study, we accepted a working uncertainty coefficient. We marked
the citations which posed difficulties to an interpretation following Pertiz’s model; they
constituted 3.5% of all citations identified in the data sample. It shows that Peritz’s typol-
ogy is a relatively appropriate research tool for the analysis of the types of bibliographic
citations. Considering that we noted a small uncertainty while categorizing the citations,
we argue that a manual study of citation types requires a several iterations for the identi-
fication and elimination of interpretative problems, as suggested earlier by other authors
(Di Iorio et. al., 2013a; 2013b).
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Analiza typoéw cytowan bibliograficznych
w Zagadnieniach Informacji Naukowej w latach 2016-2017

Abstrakt

Cel/Teza: Celem artykutu jest zbadanie typéw cytowan bibliograficznych w artykutach badawczych
opublikowanych w czasopi$mie Zagadnienia Informacji Naukowej — Studia Informacyjne (ZIN).
Koncepcja/Metody: W badaniach wykorzystano metode analizy cytowan bibliograficznych rozsze-
rzona o typologie cytowan opracowang przez B. Peritz. Przedmiotem badan byly 34 artykuly badawcze
opublikowane w ZIN w latach 2016-2017. Koncepcja badan zakladala manualna identyfikacje i ka-
tegoryzacje cytowan bibliograficznych, ktére wystapily w zbiorze badawczym oraz korelacje typow
cytowan z miejscem wystapienia w strukturze artykulu oraz typem artykulu.

Wyniki i wnioski: Wyniki badania pokazaly istotne réznice w dystrybucji cytowan w strukturze
artykulu naukowego w zaleznosci od jego typu. Dominujacym typem cytowan w zbiorze badawczym
byly odwotania w czesciach artykutu stanowiacych przeglad pi$miennictwa i omdéwienie zagadnien.
Autorzy czesto odwolywali sie do innych prac w celu wskazania na istniejaca wiedze ogdlna na
temat opisywanych probleméw badawczych oraz w celu wsparcia stawianych przez siebie hipotez
i wyznaczania dalszych kierunkéw badan. W ponad polowie artykuléw nie wystapily cytowania
o charakterze metodologicznym.

Oryginalno$¢/Warto$¢ poznawcza: Wartos¢ poznawcza artykultu stanowi z jednej strony analiza
rzeczywistych funkcji, jakie pelnia cytowania w strukturze retorycznej publikacji naukowych z obszaru
informatologii, a z drugiej — krytyka metodologiczna zaréwno procesu, jak i narzedzia badawczego.

Stowa kluczowe

Analiza cytowan. Bibliometria. IMRaD. Typy cytowan. Zagadnienia Informacji Naukowej.
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Wskazowki dla autoréow

Redakcja Zagadnien Informacji Naukowej — Studiow Informacyjnych przyjmuje wylacznie teksty wczesniej
nieopublikowane i nieztozone do druku w innych czasopismach lub pracach zbiorowych. Przyjmowane sg:
oryginalne rozprawy i prace badawcze, recenzje oraz sprawozdania z konferencji i innych wydarzen naukowych.

Teksty artykuléw sa recenzowane zgodnie z zasadami double-blind peer review. Zapewnienie anonimowosci
tekstéw przekazywanych do recenzji wymaga, aby w tekscie artykutu w zadnym miejscu nie byla umieszczona
informacja umozliwiajaca identyfikacje autora.

Kazdy artykul recenzowany jest na podstawie jednolitego formularza przez dwdch recenzentéw dobiera-
nych sposréd specjalistéw problematyki w nim poruszanej. Kazda recenzja zawiera jednoznaczne wskazanie
czy tekst rekomendowany jest do publikacji w Zagadnieniach Informacji Naukowej. Podstawowymi kryteriami
oceny artykulu sg: zgodnos¢ tematu z profilem czasopisma, warto$¢ merytoryczna, organizacja logiczna i forma
jezykowa tekstu.

O przyjeciu tekstu do publikacji autorzy informowani sag w ciagu 10 tygodni od otrzymania go przez Redakcje.
Redakcja przyjmuje wylacznie teksty przygotowane zgodnie z zasadami przedstawionymi ponizej. Teksty nalezy
nadsyta¢ na adres e-mail: zin@uw.edu.pl

1. Zasady ogodlne

1.1. Format

Wszystkie pliki (tekst artykutu, materialy ilustracyjne) nalezy przesyla¢ jako dokumenty edytora MS WORD
w formacie RTF. Zaleca sie stosowa¢ w tekscie czcionke Times New Roman 12 pkt, interlinie 1.5. Tytul artykutu
nalezy wyrdznic¢ czcionka Times New Roman 16 pkt. Nie nalezy uzywa¢ automatycznych styléw.

Materialy ilustracyjne, wstawione w tre$¢ artykutu, dodatkowo nalezy przesyla¢ réwniez w formacie JPG.
Zalaczniki powinny by¢ ponumerowane wedlug kolejnosci wystepowania w tekscie oraz zawiera¢ nazwe,
np.: 1. Tab. 1. Poziomy metadanych albo 3. Rys. 1. Mapa myjsli.

1.2. Dtugosc tekstu

Artykul nie powinien przekraczac 40000, a recenzja lub sprawozdanie 14000 znakéw (ze spacjami).

1.3. Strona tytutowa

Autorzy artykuléw proszeni s o przygotowanie odrebnej strony tytutowej, zawierajacej:

— tytul artykulu (w jezykach polskim i angielskim)

— dane autora (imie i nazwisko, afiliacja — w jezykach polskim i angielskim, identyfikator ORCID)

— adres e-mail

— adres do korespondencji

— note biograficzng autora (patrz nizej)

— abstrakt ustrukturyzowany (patrz nizej)

— stowa kluczowe (patrz nizej)

— os$wiadczenie o oryginalnosci tekstu (patrz nizej).

Zgodnie z zasadami przeciwdzialania zjawiskom ghostwritingu i guest authorship Redakcja prosi réwniez,
aby na tej stronie ujawnione zostaly nazwiska i afiliacje wszystkich oséb, ktére przyczynily sie do powstania
artykutuy, ich rola i udzial w przygotowaniu publikacji (kto jest autorem koncepcji, zalozen, metod itp. wyko-
rzystywanych w pracy zgloszonej do druku; procentowy udzial w przeprowadzonych badaniach i opracowaniu
artykulu). Redakeja prosi takze o podanie informacji o zZrédtach finansowania publikacji, wktadzie instytucji
naukowo-badawczych, stowarzyszen i innych podmiotéw (financial disclosure).

1.4. Nota biograficzna autora / autoréow

Na stronie tytutowej nalezy umiesci¢ zwiezla note biograficzna (ok. 70 sléw) kazdego autora artykutu. Nota
powinna zawiera¢ nastepujace informacje: tytul / stopien naukowy lub zawodowy autora, aktualne miejsce pracy
i zajmowane stanowisko; specjalno$ci naukowe lub zawodowe, najwazniejsze publikacje (max. 3). Opisy publikacji
powinny by¢ sporzadzone zgodnie z zasadami APA Style 6th.
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1.5. Abstrakt ustrukturyzowany

Na stronie tytutowej nalezy umiesci¢ abstrakt w jezyku polskim o objetosci ok. 100 stéw (ok. 1 tys. znakéw)
oraz jego przeklad na jezyk angielski. W abstrakcie nalezy wyrézni¢ co najmniej cztery sposréd nastepujacych
kategorii informacji:

— Cel/Teza | Purpose/Thesis (obowigzkowo)

— Koncepcja/Metody badan | Approach/Methods (obowigzkowo)

—  Wyniki i wnioski | Results and conclusions (obowigzkowo)

— Ograniczenia badan | Research limatations (opcjonalnie)

— Zastosowanie praktyczne | Practical implications (opcjonalnie)

— Oryginalno$¢/Wartos$¢ poznawcza | Originality/Value (obowigzkowo)

1.6. Stowa kluczowe

Na stronie tytulowej artykutu nalezy umiesci¢ od 4 do 10 stéw kluczowych, w formie fraz nominalnych w mia-
nowniku liczby pojedynczej, ktérych pierwszy wyraz zapisany jest wielka litera, uporzadkowanych alfabetycznie,
rozdzielonych kropkami. Stowa kluczowe nalezy poda¢ w jezykach polskim i angielskim.

1.7. Oswiadczenie o oryginalnosci tekstu

Na stronie tytulowej artykulu nalezy umiesci¢ oswiadczenia autora /autoréw, ze tekst przedstawiany Redakcji
Zagadnien Informacji Naukowej — Studiéw Informacyjnych nie byt dotychczas opublikowany ani zgtoszony
do publikacji w zadnym innym czasopi$mie lub pracy zbiorowej. Jesli tekst byt prezentowany na konferencji,
nalezy podac jej szczegétowe dane wraz z ewentualnymi informacjami o publikacji materialéw konferen-
cyjnych. Jesli artykut jest czescig przygotowywanej do druku ksiazki, nalezy poda¢ jej dane oraz planowany
termin publikacji.

2. Zasady opracowania artykulu

2.1. Organizacja i podzial tekstu

Tekst artykutu powinien by¢ podzielony na podrozdzialy zaopatrzone w tytuly. W pierwszej czesci pod nagléw-
kiem Wprowadzenie zaleca si¢ umiesci¢ informacje wprowadzajace w problematyke prezentowana w artykule.
W czesci ostatniej — pod nagtéwkiem Wnioski lub Zakoniczenie — wnioski koficowe i podsumowanie przed-
stawionych rozwazan.

Dopuszcza sie stosowanie do trzech pozioméw podziatu tekstu, kazdy wyodrebniony wlasnym s$rédtytutem
i opatrzony oznaczeniem numerycznym zgodnie z nastepujacymi regutami:

1. Pierwszy poziom podzialu
1.1. Drugi poziom podziatu
1.1.1 Trzeci poziom podziatu

2.2. Przypisy

Nie stosuje si¢ przypisow bibliograficznych. Odestania do wykorzystanej literatury nalezy przygotowac zgodnie
z edytorskimi standardami tekstu naukowego APA 6% (patrz nizej).

Przypisy zawierajace komentarze, dygresje, objasnienia i inne dodatkowe informacje nalezy umieszczac
na dole strony i numerowac liczbami arabskimi; zaleca sie ograniczenie liczby przypiséw do niezbednego
minimum.

2.3. Pisownia tytutow w tekscie artykutu

Tytuly wystaw, konferencji, programéw itp. powinny by¢ zapisane w cudzyslowie. Tytuly publikacji (ksiazek,
czasopism, artykuléw itp.) nalezy wyrdznic¢ kursywa.

2.4. Wyroznienia w tekscie

W tek$cie mozna stosowaé wyrdznienia za pomoca czcionki potgrubej (bold).
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2.5. Materiaty ilustracyjne i ich oznaczanie w tekscie

Materialy ilustracyjne (tabele, wykresy itp.) powinny by¢ przygotowane w odcieniach szarosci lub kolorystyce
czarno-bialej. Wszystkie tego typu materialy nalezy oznaczy¢ wskazaniem rodzaju materiatu (np. Tabela, Rysunek,
Fotografia, Wykres), jego numeru w tekscie oraz jego tytutu (np. Tab. 1. Poziomy metadanych). W odpowiednich
miejscach tekstu artykulu nalezy umiesci¢ odestania do informacji prezentowanych w formie ilustracji, uzywajac
w tym celu skrétu okreslenia rodzaju ilustracji oraz jej numeru (np. zob. Tab. 1, zob. Wykr. 5).

2.6. Cytowanie wykorzystanej literatury w tekscie i bibliografia zatgcznikowa

Cytowania w tekscie i bibliografie zalacznikowa nalezy przygotowac zgodnie ze standardami edytorskim publikacji
naukowych APA 6. W bibliografii zalacznikowej moga by¢ umieszczone wytacznie opisy publikacji cytowanych
w tekscie artykutu.

Publikacje nalezy cytowac w tekscie uzywajac odsylaczy w formie: (nazwisko, rok wydania), np. (Dembow-
ska, 1991); gdy publikacja ma dwéch autoréw nalezy poda¢ obydwa nazwiska potaczone znakiem ampersand
(nazwiskol & nazwisko2, rok), np. (Cisek & Sapa, 2007); gdy publikacja ma trzech i wiecej autoréw nalezy podac
nazwisko pierwszego autora, skrét et. al. i rok wydania (nazwiskol et al., rok), np. (Berners-Lee et al., 2001); gdy
publikacja jest praca zbiorowa, nalezy poda¢ nazwisko redaktora, skrét red. i rok wydania (nazwisko, red., rok),
np. (Kocéjowa, red., 2005). Jesli w publikacji nie wskazano nazwiska autora lub redaktora, nalezy poda¢ pierwszy
wyraz tytulu i rok wydania (Wyraz, rok), np. (Biblioteki, 1976). Odwolania do okreslonych stron cytowanych
tekstow nalezy podawac w formie: (Dembowska, 1991, 15), albo (Cisek & Sapa, 2007, 40—42), (Dervin & Nilan,
1986, 3) albo (Kocdjowa, red., 2005, 18).

Opisy bibliograficzne wykorzystanych publikacji nalezy umiesci¢ na korcu tekstu w uktadzie alfabetycznym,
bez numeracji pozycji, pod nagléwkiem Bibliografia.

Opisy autorskich ksiazek i artykuléw umieszcza si¢ pod nazwiskiem pierwszego autora. Opisy prac zbioro-
wych nalezy umieszcza¢ pod nazwiskiem redaktora, po ktérym podaje sie skrét red. lub ed. Jesli w publikacji
nie wskazano autora lub redaktora pracy zbiorowej, jej opis nalezy umiesci¢ pod pierwszym wyrazem tytutu.

Tytuly ksiazek i czasopism nalezy zapisa¢ kursywa, tytuly artykutéw w czasopismach i artykuléw lub rozdzia-
16w w ksigzkach — czcionka prosta.

W opisach artykutéw w pracach zbiorowych stosuje si¢ oznaczenie skrétu ,W” dla publikacji w jezyku polskim
i ,In” dla publikacji w jezykach obcych.

Opisy prac tego samego autora powinny by¢ uporzadkowane wedtug chronologii wstepujacej, a w kazdym
z nich nalezy powtérzy¢ nazwisko i inicjat (inicjaly) autora. Prace tego samego autora opublikowane w tym samym
roku nalezy uporzadkowac w kolejnosci alfabetycznej tytutéw i oznacza¢ wg zasady:

Dembowska, M. (1976a) ...,

Dembowska, M. (1976b) ..., itd.

2.6.1 Przykiady redagowania opiséw bibliograficznych
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