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Abstract. The article deals with the problem of the use of electronic open
journal systems in scientific and pedagogical research as well as the formation
of ICT competence of researchers on the use of such systems. The concepts of
electronic journal system (EJS) are considered. The most common kinds of
electronic journal systems are revealed (proprietary, local (in-house), open and
cloud journal systems). The criteria for accessing the effectiveness of the
electronic open journal systems (EOJS) use in scientific and pedagogical
research are described (normative, organizational and communication,
effective), as well as their indicators. The organizational and pedagogical model
of EOJS use in scientific and pedagogical researches is developed. The
definition of "ICT competence of researchers on the use of EOJS in scientific
and pedagogical research" is provided; its components are described; criteria
(axiological, cognitive, praxeological, adaptive) and indicators of its formation
are defined. The model of formation of this competence is provided. The main
stages of the experimental process (2010-2018) are described. The results of
the formation of ICT-competence of researchers and information-analytical
monitoring of the scientific journals of the National Academy of Educational
Sciences of Ukraine are presented.
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1 Introduction

The traditional model of scientific communication is based on a system of printed
scientific publications (journals, monographs, collections of conference materials).
Today the scientific content is presented mainly in electronic format. The central
element of the modern model of scientific communication is the electronic scientific

journal. That's why, the information and communication technologies (ICT) for the

deployment and support of scientific periodicals on the Internet are becoming
widespread. The type of such ICT is the electronic journal system (EJS). It supports
the processes of user’s registration, submission and initial review of manuscripts for
adherence to editorial requirements; the appointment of reviewers, double-blind
scientific review, monitoring of review process, collective editing of manuscripts,
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editing metadata, maintaining text, graphics arttbwifiles, creation and publishing
of collections of articles, their long-term storagellection of usage statistics, control
of access levels, subscription, etc.

Moving the publishing process to the online envinemt should be achieved by a
careful selection of the service that will best medth the needs of individual
researches, scientific institutions and journatardi In the same time, a sufficient
level of researchers’ ICT competence to use sudtesys should be the key to
effective scientific and pedagogical research.

Analysis of recent studies and publicationsThe problem of electronic journal
systems using for support electronic scientific igdicals has been partially
investigated in the following areas:

— the definition of the concept of electronic joursgstems [1]-[5];
— a description of the design, development and madf the use of individual EJS

samples [2], [3], [6]-[16]; comparative analysisEDJS [4], [21], [22], [37].

— functional aspects of EOJS [1], [3], [10], [12]/]3[20];
— use of the Open Journal System (OJS) softwareoptatto create and support

university e-repositories and of scientific joushabllections [5], [23]-[29];

— support for educational publications on the bas@®pén Journal System [30],

[31], as well as the socio-psychological aspecthisfprocess [32];

— teaching of master's students the basics of sfieatitivity [33]:

— automation of data export from OJS to scientomekaitabases [34].

The research hypothesignplementation of the specially developed methodhie
process of training and in service training of eeskers will increase the level of
formation of their ICT competency on the use otgleic open journal systems as
well as the level of efficiency of these systemsg urs scientific and pedagogical
research. Thepurpose of the article is to present the results of experimental
verification of this hypothesis.

2  Theoretical Background

The analysis of scientific sources shows that thier@o agreed position on the
established name of technologies to support theorali and publishing process.
Scientists use about twenty synonymous terms: relgct journal management
systems [1], [9], [18], [19]; e-journal managemspstems [11]; e-journal publishing
systems [11]; web-based journal management sysfé&if]s electronic publishing
systems [21]; open-source electronic publishingesys [21]; e-publishing systems
[6]; open-source online publishing systems [7]; i@l peer review systems [7];
computerized review systems [20]; online submissind peer-review systems [12];
web-based manuscript submission and peer-reviet®@my®]; online journal systems
[36]; online publishing systems [36]; digital puiling systems [37]; journal
publishing systems [38]; journal management systf88% los sistemas de gegti
editorial [38]; electronic management systems of theer review process [39];
electronic journal publishing systems [40]; web-sling systems [41], web-based
peer-review systems [42]; open source journal mamegt systems [43].

Summarizing the interpretation given in these sesirave offer the following
definitions:



— electronic journal system (EJS)is the software that automates the support and
management of the editorial and publishing prooéssientific journals;

— electronic open journal system (EOQJS}he open-source software platforms that
provide organizational and decentralized remoteagament of the full cycle of the
electronic scientific journals editorial and puhlisy process: submission, review,
copyediting, proofreading, layout and articles |dilon, as well as their
preservation, dissemination, and indexing in theriret.

2.1  Types of electronic journal systems

In the early 2000s, Wood D. [13], Shapiro K [3], ¥aJ. [12], McKiernan G. [10]
performed a comparative analysis of popular eledtnoroprietary journal systems,
such asPeerTrack™, Bench>Press™, EdiKitSM (bepress), ESBERanuscript
Central™, Rapid Review®, Editorial Manager, eJoufr@ss (EJPress),
FontisWorks, XpressTrackNotwithstanding the slight differences in theeifidce,
functionality and cost of licenses, a "virtual pehing office” with appropriate
mechanisms for receiving, processing, distributangd revising manuscripts was
implemented in all the above-mentioned platforms.

Further, some scientific institutions and publisherade experimental attempts to
developlocal (in-house) system$?], [7], [9], [11], [14], [18] for the support dheir
own electronic journals. Such systems become custdme to the specific needs of
the publisher, adaptable to any workflow changebénfuture and are independent of
a third-party developer. Samples of local electrojuurnal systems areJMS —
Electronic Journal Management System; SXC-JMSX&tier's College — Journal
Management System); BMIF’'s Online Peer Review BysBMIF — Mathematics,
Informatics, Physics Series — Bulletin of PG Unsitgr of Ploiesti»; IAJIT OpenConf
Journal Management System (IAJIT JMS); Electromigrdal of University Malaya
(EJUM); Onexmponnas peoaxyus acypuanos CII6ITY; Elsevier Editorial System
(EES); ACS Paragon Plus Environment; Begell Housardals Online Submission
System; Independent Journal Program

Developing countries do not have sufficient finah@upport and the necessary
technical facilities to publish scientific periodls, and therefore cannot incur
significant software acquisition costs. That is whyer the last decade, numerous
attempts have been made to develop freely distibsbftware platforms to support
electronic scientific periodicals, such as eledtroopen journal systems[4], [5],
[21], [22]. The most popular examples of EOJSERaiblishing Toolkit; GAPworks;
SOPS (SciX Open Publishing Services); Topaz; Dilgitala Vetenskapliga
Arkivet); Erudit; DPubS (Digital Publishing SystemflyperJournal; E-Journal;
Ambra; Open Journal Systems (0JS).

Using such systems allows for simplified setup, enpowerful functionality and
reduced costs for publishing a scientific prodttdwever, for the functioning of the
entire above electronic journal systems, it is iut have a database located on a
web server with constant uninterrupted accesseddrtternet. This involves acquiring
or leasing by scientific institution a web servgrabscientific institution and ordering
the services of a competent system administrator.

A new trend to support the publishing of scientif@riodicals is the development of
so-calledcloud journal systems[6], [8]. They allow users to use the service otrer



Internet. Namely, to move all editorial processeseimote servers that will deliver the
publishing environment to a large number of clieastinuously using a single platform.
Examples of cloud EJS are projeStholastica; Cloud Publications; Cloud Journals
Based on detailed comparative analysis [30], praktexperience and wide
geographic of use we conclude that the best wasupport electronic journals is to
use open electronic journal systems. In particupen Journal Systems can be
recommended to scientific institutions and editobi@ards, as it enables the editorial
team to automate and simplify technological taskihé greatest extent possible.

2.2 The organizational and pedagogical model of EOJS asin scientific and
pedagogical researches

The author's method is based on the organizational and pedagogicaehwfdEOJS
use in scientific and pedagogical researches (ged )- It consists of target, procedural,
evaluation and result components as well as theshafdformation of the researchers
ICT competence on the use of EQJS in scientificamauthgogical research. (Fig. 2). The
procedural component of this model describes thiersstages of the procedure of the
electronic scientific journal implementation by ngiEOJS (predictive, organizational,
technical and technological, preparatory, practigeheralizing and perspective). The
evaluation component of the model revehs criteria of efficiency of the electronic
open journal systems use in scientific and pedagegi research— the indicators for
the evaluation of the efficiency of the EOJS usedientific and pedagogical research.
The criteria and indicators we propose are predéentthe Table 1:

Table 1. Criteria and indicators of efficiency of the el@ctic open journal systems use in
scientific and pedagogical research

Criteria Indicators

Compliance with regulations on the functioninglet&onic scientific journals.

Compliance with the requirements for the structdesign, and content

of electronic periodicals.

Compliance with international publishing standards.

Time for preparing, publishing and distributing fished content.

The number of registered users/authors/readetheindeographical distribution.

Organizational The number of manuscripts received/reviewed/pubtistper month

and (including English).

communication Percentage of accepted/rejected manuscripts.
Availability of tools for supporting scientific camunication during the
editorial and publishing process participants.
The developed ICT competence of researchers in skeofi electronic
open journal systems in scientific and pedagoges¢arch.

Productive Inclusion of an electronic scientific journal inetheading international

scientometrics and abstract databases; growthiefiteeetric indicators
of journals, articles, authors and editors.

Normative
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2.3 ICT competence of researchers on the use of EOJS

ICT competence of researchers on the use of EOJSthe proven ability of a person
to use such systems to solve professional problantise process of scientific and
pedagogical research, implementation and informaéind analytical monitoring of
their results, as well as scientific communicatenmd cooperation with colleagues
based on acquired knowledge, skills and competenmiteghe EOJS (Fig. 2).

| TARGET BLOCK|-

Target: formation the ICT compsatancs of rasesarchars on the use of EQJS
in scientific and padagopical rasearch

— | CONTENT BLOCK |-
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=———— TECHNOLOGICAL BLOCK
FORMS : GROUFS OF METHODS : TOOLS
seminars, trainings, Lo oreanization of |+ aducational and
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Fig. 2. Model of formation the ICT competence of researstuer the use of EOJS
in scientific and pedagogical research



To characterize the ICT-competence of scientistsrafer to the DigComp 2.0 - the
Conceptual Reference Model, which identifies 5 &egpetence areas (information and
data literacy; communication and collaborationjtdigcontent creation; safety; problem
solving). In the same time we take into accountplaessional needs of the scientists
while using the EOJS for the professional needs.fdllowing components are defined:

- Value-motivational componeninotivation, value attitudes, awareness of digital
technologies and its environmental impact.

— Cognitive componentthe system of knowledge about devices, creatiod an
editing of digital content, personal data and pin digital environments.

— Operational-activity componentskills and experience of communication and
collaboration through digital technologies, creatitocation, storage, retrieving,
managing and organisation digital data, informatiad digital content.

— Adaptive-reflective componentadaptation, interaction, resolving problem
situations in digital environments, usage digiadl$ to innovate processes and
products, being keep up-to-date with the digitadletion.

According to these components we propose to disghgthe following criteria and

indicators for assessing the ICT competency ofarebers for the use of EO(Bable 2).

Table 2.Criteria and indicators for assessing the ICT commmstef researchers for the use of
electronic open journal systems

Criteria Indicators

Striving for self-development and professional-gsiprovement.

Awareness of the need for the use of the EOJ® iprtifessional activity of a scientist.
Interest in obtaining current and additional infation on the possibilities of
using the EOJS in the process of scientific researc

Systematic use of the EOQJS for finding and presgntsearch results.
Willingness to carry out an impartial review ofesdiific works using EOJS.
Striving to follow the ethical principles of acadiemirtue.

Knowing the content of the basic concepts regardiveguse of the EOJS in
scientific and pedagogical research.

Awareness of current electronic means of formal anfbrmal scientific
communication and modern ICT for supporting the psscof presenting the
results of scientific and pedagogical research.

Knowledge about international standards of edupaticesearch ethics and
ethics of presenting the results of scientific padagogical researches.
Awareness of the importance of peer review in teeetbpment of science and
the benefits of the role of "reviewer" for the stist.

Ability to search and analyze quality scientifimeent.

Ability to select the best electronic means of eiismating research results in the
international scientific and information space.

Ability to carry out all stages of the editorialdapublishing process using EOQJS.
Ability to use specialized software tools to preptre manuscript for printing.
Ability to conduct research and publishing ethis@ndards.

Ability to review scientific manuscripts by EOJS.

Ability to use open information and analytical gyss.

Axiological

Cognitive

Praxeological




Rapid response to the emergence of new ICTs to sugpe process of
presenting scientific and pedagogical researcHtsesu

Ability to creativity, criticality and initiativen working with the EOJS.

Ability to enhance the knowledge, skills and expece of working with the
EOQJS functionality at higher levels of user access.

Adaptive

3

Research Methods

The experimental work was carried out during (2@0%8) and consisted of the
following stages:

1.

Preparatory stage (2010-2014):

study of scientific and technical documentationtioral legislative framework
and international normative documents of usingted&ic open journal systems in
scientific and pedagogical research; identificatidte components of ICT
competence of researchers for the use of electropien journal systems;
clarification the criteria, indicators, and levetd its formation; designing
appropriate model and method; implementation ofrOpaurnal Systems for the
deployment of a prototype of a scientific e-jourHaformation Technologies and
Learning Tools" (https://journal.iitta.gov.ua).

Experimental stage (2012—-2016):

2012: 161 participants (132 researchers, 6 admamist, 14 editors of scientific
journals, 9 ICT staff) were interviewed about therges and means of search and
publication the results of scientific researchhait professional activity.
2015-2016: the training was held to develop the BOmpetency of researchers
on the use of EOQJS in scientific and pedagogicsdarch (146 participants). The
experimental group (EG) consisted of researchers whre trained under the
author’s curriculum [35] (69 researchers). The mangroup (CG) consisted of
researchers who were able to use the developediioha, methodological and
instructional materials in their activities, atteseiminars provided by the Institute
of Information Technologies and Learning Tools, aobBtain knowledge
independently from different sources (77 reseaghdihe experimental influence
on this group of researches wasn't carried out.

Diagnostic the level of development of ICT competenf researchers for the use
of electronic open journal systems was carriedbguinput and output evaluation
of the levels of its formation (basic, sufficiemdain-depth). The questionnaires
and description of the evaluation procedure arseurted in author’s dissertation
(https://lib.iitta.gov.ua/716976/, Section 4, Appees R, S, T).

Interpretation stage (2017-2018):

collecting and processing empirical data using weshof mathematical statistics,
comparing the obtained results with the hypothekthe study;

conducting the information and analytical monitgriof the scientific journals of
the NAES of Ukraine (see the questionnaire hetpshitcutt.ly/tuP41Ya).



4 Findings

4.1 The ascertaining stage of the experiment

As a result of a survey at this stage of the expent (2012), it was found that
researchers typically use journals, monographs,catidctions of conference papers,
paper-based review literature, e-presentationsoafecences, e-mailing, as well as
visit research libraries. Bibliographic literatungseprints, scientific e-publications,
scientific e-journals and e-monographs, postpragswell as online conferences,
electronic scientific repositories, official welesit of academic institutions, online
video, discussions on Skype and YouTube podcastsanewhat less used. The data
banks, peer-to-peer correspondence, webinars, ngssehats, blogs, scientists'
websites, e-portfolios, scientometrics, and abstdatabases, Wiki technologies,
electronic science forums and social networks Bn@st unused.

63% of researchers prefer a paper format for piiegetheir research results. The
majority of respondents (72%) are aware of the fiieraf publishing research results in
scientific e-journals, while at the same time thegypartially (38%) aware of the existence of
the EOJS to support scientific ejournals. Onlyralspercentage of scientists (23%) have
experience of using EQJS in the process of rese@rdimd the necessary scientific data
(33%), to publish their scientific articles (29%9, review the of colleagues papers as
reviewer (24%), as editor of the scientific periadli(12%). There was an insufficient level
of interest in the use of scientific e-journalsdabsn electronic open journal systems (34%).

In the process of ascertaining stage of the suitvergs succeeded to find out the
absence of a general strategy for the transfethagcientific journals into EOJS for
support the editorial and publishing process; adtgjlogistical facilities (servers,
personal computers), IT-specialists and sufficiemtding for the deployment and
functioning of the EQJS at each academic institutibhere is a lack of manuals on
the use of the EQJS, in particular, the in Ukrainiasychological and technological
unpreparedness of researchers to publish theint§aepapers and use the means of
electronic open journal systems for editor and ewer tasks; educational and
methodological materials (instructions, methodaayirecommendations, etc.) for
the development of ICT competence of researchéwes;absence of training the
scientists of the National Academy of EducationeieBces of Ukraine, in particular
regarding the ways of presenting scientific results

4.2  The formation of researchers™ ICT competence

The results made it possible to conclude that atbiginning of the experiment the
level of researchers’ competence was lower thamaseline level in both the CG and
the EG, and upon completion of the study it charigethe baseline level in the CG
and in-depth level in the EG (Fig. 3). In particuldne value-motivationatomponent

in CG increased to the baseline level (40%), in iBGeased to a sufficient level
(71%); thecognitivecomponent in CG reached a sufficient level (620EG — in-
depth (83%);operational-activitycomponent in CG increased to a sufficient level
(54%), in EG — to in-depth (92%); thedaptive-reflectivecomponent in the CG
reached the baseline level (33%), and in the E€aelred the sufficient level (62%).
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Fig. 3. Diagram of ICT competence levels of CG and EG cdaeshers
at the beginning and end of the experiment

Fisher's angular transformation method was choseconfirm the validity of the
study results. This multifunctional criterion istended to compare two groups of
subjects by the frequency of the surveyed effectibence and to assess the shift of
effect values. We have taken into account all ie&ins on its use [44, p 158].

The following statistical hypotheses were tested:

- Hp — at the beginning of the experiment EG-scientlsase a level of ICT
competence on the use of EOJS in scientific ancGguagical research no higher
than CG-researchers.

— H1- at the end of the experiment, the researchersugh® experimentally influenced
by the author's methodology (EG) have a highel B\ET competence on the use of
EQJS in scientific and pedagogical research tharettearchers from the CG.

The value of the angle was determined (in radians):

¢1(26,05%) = 1,070, Wher¢1 — the angle that corresponds to the results irEtRe
before the experiment.
¢2 (21,05%) = 0,952, Wherqﬁ2 — the angle that corresponds to the results ifCtBe
before the experiment.

R (R L = (1,070-0,95 1/@ =011806,032= 0,71
¢emp (¢l ¢2) nl + nz ( ’ Z’ 69+ 77 y ] h
where N, — number of participants of EG), .— number of participants of CG.

The obtained empirical value of the angle is I&sstthe critical values and does
not fall within the area of significance. Conclusidhe hypothesisiO is confirmed —

significant differences of indicators in the comtemd experimental groups at the
beginning of the experiment are absehig.(4.).
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Fig. 4. Significance axis of statistical validity of resulty Fisher's angular transformation
at the beginning of the experiment



The value of the angle was determined (in radians):

¢1 (76,84%) = 2,127, Wher¢l — the angle that corresponds to the results irEtBe
after the experiment.

@, (47,28%) = 1,515, wher@, — the angle that corresponds to the results irCtBe
after the experiment.

o n h, 6977 _ _
=(g, - —=(2127-151 =0,61206,032= 369
Bowo= (=02 = Q127-1519 [ s 3

The obtained empirical value of the angle is gmetitan the critical values and falls

within the area of significance. Conclusion: thepbthesis H1 is confirmed —

significant differences of indicators in the cohtand experimental groups at the end
of the experiment are presentd, 5.).
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Fig. 5. Significance axis of statistical validity of resulty Fisher's angular transformation
at the end of the experiment

The results of the experiment confirmed that theppsed author' method of EOJS
use in scientific and pedagogical studies increttse¢evel of researchers appropriate
ICT competence.

4.3 Information and analytical monitoring of the scientfic journals of the
National Academy of Educational Sciences of Ukraine

During 2017-2018 the information and analytical iteamng of the scientific journals
of the NAES of Ukraine which operate based on thkS Qvas carried out in the
following areas: a) observation of the editoriatl grublishing activities of scientific
journals; b) comparing their sites usage statigtises number of registered users in
each year and the variety of their geographicdfitigion; the number of site views);
c¢) analysis of their publishing performance (numbkpublished issues per year; the
number of published articles per year); d) comparisf scientometric indices of
journals, articles, authors and editors (h-index@wpgle Scholar; Top 10 most cited
journal articles by citation; h-index of the auth@f the most cited article; h-index of
the editorial board members).

It should be noted that 100% of the data on funditip were obtained only on the
electronic scientific journal "Information Techngles and Learning Tools", the
activity of which was carried out by the author'sthod. The statistical modules of
other editions were either missing or partially wected. Finally, the editors being
unable to respond to all survey questions. Compasisvere made for scientific



journals where certain quantitative indicators dolo¢ extracted from the si Some
of the monitoring results are presented ig. 6-11.
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Fig. 6. The hindexesof the editorial board members of scientific jous
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The following diagrams demonstrate the number @fipbed issues per year (Fig.9.),
the number of published articles per year (Fig) 46d the number of registered users
per year (Fig.11.).
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Fig. 9. The number of published issues per year
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5 Conclusion

The results of the comparative analysis of indiad final data combined with the methods
of mathematical statistics (Fisher angular tramsétion) confirmed the positive dynamics
of the development of researchers' ICT competamdhe use of EQJS. It allows us to
conclude on the positive impact and effectivené#issoauthor's method.

As a result of the information-analytical monitayjra positive difference in the
values of scientometric indicators of articles,haus and editors of the experimental
journal was found, in comparison with the indicatof other editions of the National
Academy of Educational Sciences of Ukraine.

The results of this research can serve for theogepnt and supporting the
electronic journals of scientific institutions aimbstitutions of higher education, as
well as for teaching the scientific and pedagogieatkers, postgraduate and doctoral
students, masters and bachelors.

The further research should be done in the spHamaochers in service training to
develop their ICT competency on the use of EOJS.
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