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Abstract. This is an introductory text to a collection of papers from the CTE
2019: The 7th Workshop on Cloud Technologies in Education, which was held
in Kryvyi Rih, Ukraine, on the December 20, 2019. It consists of short
introduction and some observations about the event and its future.

Keywords: cloud technologies in education, digital transformation of learning,
cloud-based learning environment, scloud services for learning foreign
language, cloud technologies in STEAM education.

1 CTE 2019 at a glance

Cloud Technologies in Education (CTE) is a peer-reviewed international Computer
Science workshop focusing on research advances, applications of cloud technology in
education.

The CTE Workshop occupies contributions in all aspects of educational technologies
and cloud-based learning tools, platforms, paradigms and models, functioning
programmes or papers relevant to modern engineering and technological decisions in
the IT age. There is urgent general need for principled changes in education elicited by
current e-learning tools, services and IT communication.

CTE topics of interest since 2018 [43]:

— Mobile and blended learning.

— Cloud-based e-learning platforms, tools and services.
— Cloud-based learning environments.

— Cloud technologies of open education.

— Cloud technologies of mobile learning.

— Cloud-based learning management systems.

Copyright © 2019 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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— Cloud technologies for informatics learning.

— Cloud technologies for mathematics learning.

— Cloud technologies for physics learning.

— Cloud-based and mobile learning technologies for teacher and VET.

— Seamless learning and holistic education modelling and design.

— Massive open online courses.

— Open learning systems and virtual conferences for training professionals.
— Methods of using cloud-based learning tools.

This volume represents the proceedings of the 7" Workshop on Cloud Technologies in
Education (CTE 2019), held in Kryvyi Rih, Ukraine, in December 20, 2019 (Fig. 1, 2).
It comprises 42 contributed papers that were carefully peer-reviewed and selected from
66 submissions. Each submission was reviewed by at least 3, and on the average 3.5,
program committee members. The accepted papers present the state-of-the-art
overview of successful cases and provides guidelines for future research.

Fig. 1. CTE 2019 opening

The volume is structured in five parts, each presenting the contributions for a particular
workshop track.

2 Session 1: Digital transformation of learning

The article “Digital competence of pedagogical university student: definition, structure
and didactical conditions of formation” (Fig. 3) of Mykhailo V. Moiseienko, Natalia V.
Moiseienko, Iryna V. Kohut and Arnold E. Kiv [76] defines and substantiates didactic
conditions of digital formation competences of students of pedagogical universities:
actualization of motivational value training of students of pedagogical universities;



organization of interaction between students and teachers of pedagogical universities
on the Internet through the creation of digital information educational environment;
creation of individual educational trajectories of students.

Fig. 2. At the beginning of CTE 2019
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Fig. 3. Presentation of paper [76]



The article “The methodology of development of information and communication
competence in teachers of the military education system applying the distance form of
learning” (Fig. 4) of Vasyl V. Yahupov, Vladyslav Yu. Kyva and Vladimir I. Zaselskiy
[159] theoretically substantiates the methodology of development of information and
communication competence in teachers of the military education system applying the
distance form of learning. Scientific approaches to the concepts of “methodology” have
been analyzed and the author’s vision of “the methodology of development of
information and communication competence in the military education teachers” has
been suggested. In particular, they determine the methodological approaches to the
methodology of its development, as well as its main stages, purpose, tasks, content,
methods, types of training sessions, tools and organizational forms of learning.
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Fig. 4. Presentation of paper [159]

The article “Technology of forming future journalists’ social information competence
in Iraq based on the use of a dynamic pedagogical site” (Fig. 5) of Alla A. Kharkivska,
Liudmyla V. Shtefan, Muntasir Alsadoon and Aleksandr D. Uchitel [32] reveals
scientific approaches to substantiating and developing technology to form social
information competence of future Iraqi journalists based on using a dynamic
pedagogical site. After pre-interviewing students of the Journalism Faculty at Al-Imam
Al-Kadhim University College for Islamic Sciences in Baghdad, the authors came to
the conclusion there are issues on defining the essence of social information
competences. It is established that the majority of respondents do not feel satisfied with
the conditions for forming these competences in the education institutions. At the same
time, there were also positive trends as most future journalists recognized the
importance of these professional competences for their professional development and
had a desire to attend additional courses, including distance learning ones.
Subsequently, the authors focused on social information competence of future



journalists, which is a key issue according to European requirements. The authors
describe the essence of this competence as an integrative quality of personality, which
characterizes an ability to select, transform information and allows to organize effective
professional communication on the basis of the use of modern communicative
technologies in the process of individual or team work. Based on the analysis of literary
sources, its components are determined: motivational, cognitive, operational and
personal. The researchers came to the conclusion that it is necessary to develop a
technology for forming social information competence of future journalists based on
the use of modern information technologies. The necessity of technology
implementation through the preparatory, motivational, operational and diagnostic
correction stages was substantiated and its model was developed. The authors found
that the main means of technology implementation should be a dynamic pedagogical
site, which, unlike static, allows to expand technical possibilities by using such
applications as photo galleries, RSS modules, forums, etc. Technically, it can be created
using Site builder. Further research will be aimed at improving the structure of the
dynamic pedagogical site of the developed technology.

THE PAGE OF THE DYNAMIC PEDAGOGICAL SITE
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Fig. 5. Presentation of paper [32]

The article “An integrated approach to digital training of prospective primary school
teachers” (Fig. 6) of Olga G. Yaroshenko, Olena D. Samborska and Arnold E. Kiv [160]
emphasizes the importance of information and digital technologies in pre-service
training of primary school teachers, substantiates the content and components of
information and digital competence of prospective primary school teachers. It points
out that the main purpose of information and digital training in the pedagogical higher
educational institutions is to ensure the formation of digital competence of future
primary school teachers, to prepare them for developing primary students’ digital
literacy in classes on various academic subjects, for active use of ICT in primary school



teachers’ professional activities. An integrated approach to the modernization of
information and digital training of pre-service primary school teachers, which covers
the main forms of the educational process — training sessions, independent work,
practical training, and control activities is justified. The article presents the results the
pedagogical experiment aimed at testing the effectiveness of the integrated approach to
the modernization of information and digital training of prospective primary school
teachers. The results are determined by the level of digital literacy and the ability of
students in the control and experimental groups to use information and digital
technology in the educational process of primary school.
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Fig. 6. Presentation of paper [160]

The article “Google cloud services as a way to enhance learning and teaching at
university” (Fig. 7) of Tetiana I. Korobeinikova, Nataliia P. Volkova, Svitlana P.
Kozhushko, Daryna O. Holub, Nataliia V. Zinukova, Tetyana L. Kozhushkina and
Sergei B. Vakarchuk [46] highlights further research by the authors, begun in [99],
[107], [139], [141], [142], [152] and [157]. This article is devoted to the issue of a
cloud-based learning system implementation as a powerful strategy for future
specialists’ training at higher educational establishments. Using cloud computing in
self-work management of the university courses is essential to equip students with a
workload of appropriate educational materials and variable activities for professional
training. Theoretical and empirical research methods were applied to select the
appropriate services and tools for organizing students’ self-work at university. Critical
analysis of scientific literature, synthesis of the data, didactic observation of the
educational process, designing of the skeleton for university courses, questionnaires
enabled to facilitate the study of the issue. G Suite has been chosen to enhance the
quality of training of prospective specialists at a higher educational establishment. This
paper introduces the outcomes of the project on applying Google Classroom in the



management of students’ self-work while studying university courses. The focus of the
first stage of the project was on testing pilot versions of the courses with the aim to
work out the requirements and recommendations for incorporation general blended
learning model of university courses. Particular attention is drawn to the designed
model of the university course based on the curriculum with the necessary components
of blended learning in the G Suite virtual environment. Cloud-based higher education
is considered as a prospective tool for design of university courses with the need for
further research and implementation.
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Fig. 7. Presentation of paper [46]

The article “The state of ICT implementation in institutions of general secondary
education: a case of Ukraine” (Fig. 8) of Tetiana A. Vakaliuk, Dmytro S. Antoniuk and
Vladimir N. Soloviev [147] highlights further research by the authors, begun in [109]
and [102]. This article article presents the results of the analysis of the current state of
implementation of ICT in the educational process of institutions of general secondary
education in Ukraine. For this purpose, a survey was conducted among students of the
first year of the Zhytomyr Polytechnic State University, within which 17 questions were
asked to students related to the use of information and communication technologies in
the educational process. As a result of the research, the introduction of the discipline
“Educational technologies and digital education” into the training of future information
technology specialists was substantiated, as well as the certification educational
program “Information systems and cloud technologies in the educational process”,
designed for general education teachers, educators for higher education institutions,
experts in the field of additional educational services, and other professionals.

The article “Application of augmented reality technologies for education projects
preparation” (Fig. 9) of Anna V. latsyshyn, Valeriia O. Kovach, Volodymyr O.
Lyubchak, Yurii O. Zuban, Andriy G. Piven, Oleksandra M. Sokolyuk, Andrii V.
Iatsyshyn, Oleksandr O. Popov, Volodymyr O. Artemchuk and Mariya P. Shyshkina



[27] highlights further research by the authors, begun in [25], [26] and [28]. After
analysis of scientific literature, authors defined that concept of “augmented reality” has
following synonyms: “advanced reality”, “improved reality”, “enriched reality”,
“mixed reality” and “hybrid reality”. Analysis of scientific literature and own practical
experience of the use of augmented reality technologies application in educational
practices allowed to state next: augmented reality technologies have a great potential
for application in education; there are some cases of augmented reality use for school
education; positive aspects of augmented reality technologies application in higher
education institutions are confirmed by experiments (isolated cases); only few
universities in Ukraine apply augmented reality technologies to educate students; only
few universities in Ukraine have special subjects or modules in schedule to teach
students to develop augmented reality technologies; various scientific events, mass
events, competitions are held in Ukraine, and specialized training on the augmentation
of augmented reality technologies is carried out, but this is non-systematic and does not
have special state orientation and support. Features of introduction of virtual and
augmented reality technologies at Sumy State University (Ukraine) are identified: “e-
learning ecosystems” was created; in 2019, augmented and virtual reality research
laboratory was established. Advantages and disadvantages of project activity in
education are described: project activity is one of the most important components of
educational process; it promotes creative self-development and self-realization of
project implementers and forms various life competencies. It is determined that
augmented reality application for implementation of educational projects will help: to
increase students’ interest for educational material; formation of new competences;
increase of students’ motivation for independent educational and cognitive activity;
activation of educational activities; formation of positive motivation for personal and
professional growth; conditions creation for development of personal qualities
(creativity, teamwork, etc.). Current trends in implementation of educational projects
were identified: most of the winner projects were implemented using augmented reality
technology; augmented reality technologies were used in projects to teach different
disciplines in higher education institutions. Augmented reality technology application
for project activity has positive impact on learning outcomes and competitiveness of
the national workforce; it will enhance the country’s position in the global economic
space.

The article “Methodological aspects of preparation of educational content on the
basis of distance education platforms” (Fig. 10) of Alexander F. Tarasov, Irina A.
Getman, Svetlana S. Turlakova, Thor I. Stashkevych and Serhiy M. Kozmenko [138§]
describes the experience of using the free distance education platform Moodle within
the framework of the higher educational institution Donbass State Engineering
Academy. Methodical aspects of training content preparation on the basis of distance
education platforms on the example of MoodleDDMA system are given in this article.
The General structure of the distance course and an example of evaluation of test tasks
of the distance course (module) on topics are considered. An example of the
presentation of the course on the basis of distance education platform MoodleDDMA
is given. Conclusions about the experience of using the Moodle distance education
system at the Donbass State Engineering Academy from the point of view of teachers



and students are drawn. The perspective directions of researches and development of
the Moodle distance education platform in completion and expansion of educational
materials by multimedia elements and links, and also creation of the application for
mobile devices for possibility of more effective use of the platform are allocated.
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Fig. 8. Presentation of paper [147]
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Fig. 9. Presentation of paper [27]

The purpose of the article “MarkHub Cloud Online Editor as a modern web-based book
creation tool” (Fig. 11) of Vitalina O. Babenko, Roman M. Yatsenko, Pavel D.
Migunov and Abdel-Badeeh M. Salem [4] is to analyze modern editors to create
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educational information content in the modern educational space and to present a
modern tool for creating web books based on the latest IT technologies. Modern editors
of web material creation have been analyzed, statistics of situations on mastering of
knowledge by listeners, using interactive methods of information submission have been
investigated. Using the WYSIWYG concept and analyzing modern information tools
for presenting graphic material, an effective tool for teaching interactive web material
was presented. An adapted version of the MarkHub online editor based on cloud
technologies is presented. Using MarkHub cloud-based online editor for the unified
development of educational content can significantly increase the author’s productivity
in the content creation process. At the same time, the effects of reducing the time spent
on formatting the external presentation of the content, making synchronous changes to
different versions of the content, tracking the versions of the content, organizing remote
teamwork in the network environment are achieved.
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Fig. 10. Presentation of paper [138]

The article “The students’ brainwork intensification via the computer visualization of
study materials” (Fig. 12) of Halyna I. Ivanova, Olena O. Lavrentieva, Larysa F. Eivas,
Tuliia O. Zenkovych and Aleksandr D. Uchitel [29] highlights further research by the
authors, begun in [56], [57] and [94]. The paper the approaches to the intensification of
the students’ brainwork by means of computer visualization of study material have been
disclosed. In general, the content of students’ brainwork has been presented as a type
of activity providing the cognitive process, mastering the techniques and ways of
thinking, developing the capabilities and abilities of the individual, the product of which
is a certain form of information, as a result of the brainwork the outlook of the subject
of work is enriched. It is shown the visualization is the process of presenting data in the
form of an image with the aim of maximum ease of understanding; the giving process
of visual form to any mental object. In the paper the content, techniques, methods and
software for creating visualization tools for study material has exposed. The essence
and computer tools for creating such types of visualization of educational material like
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mind maps, supporting notes and infographics have been illustrated; they have been
concretized from the point of view of application in the course of studying the
mathematical sciences. It is proved the use of visualization tools for study materials
helps to increase the intensity and effectiveness of students’ brainwork. Based on the
results of an empirical study, it has been concluded the visualization of study materials
contributes to the formation of students’ key intellectual competencies and forming
their brainwork culture.

MarkHub Cloud Online Editor User Interface
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Fig. 11. Presentation of paper [4]

Fig. 12. Presentation of paper [29]
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Borys Grinchenko
Kylv University

The problem

W% PLATINUM

How to effectively use the benefits and minimize the
disadyantages and losses of e-learning as a means
of forming students' mathematical competence in a
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Fig. 13. Presentation of paper [23]

The article “The usage of digital technologies in the university training of future
bachelors (having been based on the data of mathematical subjects)” (Fig. 13) of
Oksana M. Hlushak, Svetlana O. Semenyaka, Volodymyr V. Proshkin, Stanislav V.
Sapozhnykov and Oksana S. Lytvyn [23] highlights further research by the authors,
begun in [22] and [114]. This article demonstrates that mathematics in the system of
higher education has outgrown the status of the general education subject and should
become an integral part of the professional training of future bachelors, including
economists, on the basis of intersubject connection with special subjects. Such aspects
as the importance of improving the scientific and methodological support of
mathematical training of students by means of digital technologies are revealed. It is
specified that in order to implement the task of qualified training of students learning
econometrics and economic and mathematical modeling, it is necessary to use digital
technologies in two directions: for the organization of electronic educational space
and in the process of solving applied problems at the junction of the branches of
economics and mathematics. The advantages of using e-learning courses in the
educational process are presented (such as providing individualization of the
educational process in accordance with the needs, characteristics and capabilities of
students; improving the quality and efficiency of the educational process; ensuring
systematic monitoring of the educational quality). The unified structures of
“Econometrics”, “Economic and mathematical modeling” based on the Moodle
platform are the following ones. The article presents the results of the pedagogical
experiment on the attitude of students to the use of e-learning course (ELC) in the
educational process of Borys Grinchenko Kyiv University and Alfred Nobel
University (Dnipro city). We found that the following metrics need improvement:
availability of time-appropriate mathematical materials; individual approach in
training; students’ self-expression and the development of their creativity in the e-
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learning process. The following opportunities are brought to light the possibilities of
digital technologies for the construction and research of econometric models (based
on the problem of dependence of the level of the Ukrainian population employment).
Various stages of building and testing of the econometric model are characterized:
identification of variables, specification of the model, parameterization and
verification of the statistical significance of the obtained results.
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Fig. 14. Presentation of paper [131]

The article “Cloud technologies for enhancing communication of IT-professionals”
(Fig. 14) of Svitlana V. Symonenko, Viacheslav V. Osadchyi, Svitlana O. Sysoieva,
Kateryna P. Osadcha and Albert A. Azaryan [131] highlights further research by the
authors, begun in [45], [88], [130] and [132]. This paper deals with the urgent problem
of enabling better communication of IT-specialists in their business and interpersonal
interaction using information and communication technologies, including cloud
technologies. It is emphasized, that effective communication is an integral part of the
successful professional work of IT-professionals, but in recent years it has undergone
significant transformations, which have been expressed in new forms and means of
communication, its content changes, its complications and volume increases, the need
to improve its accuracy, and the level of understanding for a wide range of people.
Certain peculiarities of communication in the IT-environment have been discussed. It
is noted that typical forms of communication in the IT-environment are synchronous
and asynchronous ones. The authors insist that during their professional career IT-
specialists communicate in the professional community from a variety of positions and
common types of task formulation can be expressed through verbal or symbolic
communication means. Due to the specifics of their professional activities, IT-
professionals often need to communicate using synchronous communication (chats,
video chats, audio chats, instant messaging) and asynchronous communication (email,
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forums, comments) tools, hence there is a demand to teach corresponding
communication skills at universities. Certain practical examples of teaching
communication skills using modern technologies are given. Advantages of cloud
technologies for better communication within a company or an educational institution
are presented. Microsoft Office 365 services, which can be successfully used to enable
better communication and collaboration within a company or an educational institution
are analyzed.

The article “Modeling the training system of masters of public service using Web
2.0” (Fig. 15) of Yevhen M. Khrykov, Alla A. Kharkivska, Halyna F. Ponomarova and
Aleksandr D. Uchitel [37] highlights further research by the authors, begun in [14],
[59], [67] and [81]. This article concerns grounding the technology of training masters
of public service with the use of Web 2.0. This technology is based on the concept of
sign-contextual learning, the positions of the laboratory-brigade method, the concept of
Web 2.0, case technology, project method, problem learning. The main features of this
technology are changes in the correlation between theoretical and practical training, in-
class and individual studying; changing teachers’ functions; extensive use of
information technology capabilities in learning.
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Fig. 15. Presentation of paper [37]

The article “Using Twitter in Ukrainian sociology majors training” (Fig. 16) of Liubov
F. Panchenko, Andrii O. Khomiak and Andrey V. Pikilnyak [91] highlights further
research by the authors, begun in [90], [92] and [93]. This article deals with the problem
of using cloud technologies in the training of sociology students in Ukraine. The
popularity of Twitter in Ukraine is analyzed. The possibilities of using Twitter as a
learning tool in classroom are discussed. List of recommended tweeters, including
Ukrainian resources as well as resources related to population censuses is proposed.
The article offers examples of student activities for Social Statistics and Demographics
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courses. The article demonstrates that new forms of student’s activity related to data
analysis introduced by academics and practitioners (building art objects and storytelling
based on data; shared data collection by citizens through mobile devices, “play with
data” modern data visualization services) can be realized with Twitter resources and
can help overcome the barriers that arise while studying quantitative methods.

Fig. 16. Presentation of paper [91]

The article “Technology of presentation of literature on the Emoji Maker platform:
pedagogical function of graphic mimesis” (Fig. 17) of Rusudan K. Makhachashvili,
Svetlana I. Kovpik, Anna O. Bakhtina and Ekaterina O. Shmeltser [49] deals with the
technology of visualizing fictional text (poetry) with the help of emoji symbols in the
Emoji Maker platform that not only activates students’ thinking, but also develops
creative attention, makes it possible to reproduce the meaning of poetry in a succinct
way. The application of this technology has yielded the significance of introducing a
computer being emoji in the study and mastering of literature is absolutely logical: an
emoji, phenomenologically, logically and eidologically installed in the digital
continuum, is separated from the natural language provided by (ethno)logy, and is
implicitly embedded into (cosmo)logy. The technology application object is the text of
the twentieth century Cuban poet José Angel Buesa. The choice of poetry was dictated
by the appeal to the most important function of emoji — the expression of feelings,
emotions, and mood. It has been discovered that sensuality can reconstructed with the
help of this type of meta-linguistic digital continuum. It is noted that during the emoji
design in the Emoji Maker program, due to the technical limitations of the platform, it
is possible to phenomenologize one’s own essential-empirical reconstruction of the
lyrical image. Creating the image of the lyrical protagonist sign, it was sensible to apply
knowledge in linguistics, philosophy of language, psychology, psycholinguistics,
literary criticism. By constructing the sign, a special emphasis was placed on the facial
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emogram, which also plays an essential role in the transmission of a wide range of
emotions, moods, feelings of the lyrical protagonist. Consequently, the Emoji Maker
digital platform allowed to create a new model of digital presentation of fiction,
especially considering the psychophysiological characteristics of the Iyrical
protagonist. Thus, the interpreting reader, using a specific digital toolkit — a visual
iconic sign (smile) — reproduces the polylaterial metalinguistic multimodality of the
sign meaning in fiction. The effectiveness of this approach is verified by the poly-
functional emoji ousia, tested on texts of fiction.
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Fig. 17. Presentation of paper [49]

3 Session 2: Cloud-based learning environments

The article “Model of using cloud-based environment in training databases of future IT
specialists” (Fig. 18) of Olha V. Korotun, Tetiana A. Vakaliuk and Vladimir N.
Soloviev [48] highlights further research by the authors, begun in [40], [41], [47], [69],
[108], [145], [146] and [148]. The authors substantiates and develops the model of
using cloud-based environment (CBE) in the training of databases of future information
technology (IT) specialists, which consists of interrelated units: target (purpose, task of
using CBE), conceptual (pedagogical approaches, didactic principles), organizational
and semantic (characteristics of CBE, basic requirements for CBE, subjects of training,
CBE of the teacher, CBE of the student, curricula of institution of higher education,
educational-methodical complex of discipline “Databases”, installation and
configuration of database management system, development of educational material
from the database in electronic form, selection of cloud-based systems of distance
learning, introduction of cloud-based systems of distance learning in the training of
students’ databases, selection of CBE in database training (databases, forms, methods,
tools), evaluative (criteria, indicators, levels of professional and practical competence
of future IT specialists on the use of CBE in database training), effective (increased
formation of the information and communication technologies of future IT specialists
on the use of CBE in database training).
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Fig. 18. Presentation of paper [48]

The article “Using Learning Content Management System Moodle in Kryvyi Rih State
Pedagogical University educational process” (Fig. 19) of Iryna S. Mintii [70] highlights
further research by the author, begun in [68], [101] and [144]. Author analyzes the
results of the survey of 75 lecturers on using learning content management system
(LCMS) Moodle in the educational process. It is defined that more than 75% of the
respondents use LCMS Moodle. The lecturers up to 30 or over 60 years old, with up to
3-year-work experience in Universities need methodic assistance. Textual e-learning
resources are widely used in developed courses while video and audio are not used
enough. LCMS Moodle is mostly used during exams or tests and student work, and
using LCMS Moodle should be intensified in lectures, laboratory and practical classes.
Among the most demanded resources are label, page, file, URL, book, assignment,
attendance, glossary, quiz. Thus, the popularization of other resources is identified as
one of the most important. An action plan how to improve LCMS Moodle usage:
increasing the IT competencies of both teachers and students — planned long-term
courses “IT in full-time (blended) learning”; seminars, consultations, (group and
individual forms) both on general issues, and according to the specificity of the
specialties; methodic handouts and recommendations; improving logistics; improving
logistical support — ensuring constant access to the Internet, updating and equipping
computer classrooms; creating of transparent, predictable and attractive for authors
content of the regulatory framework.
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Fig. 19. Presentation of paper [70]

The article “Peculiarities of using of the Moodle test tools in philosophy teaching”
(Fig. 20) of Andrii I. Abdula, Halyna A. Baluta, Nadiia P. Kozachenko and Darja A.
Kassim [1] highlights further research by the authors, begun in [19], [S0] and [95]. This
paper considers the role of philosophy and philosophical disciplines as the means of
forming general cultural competences, in particular, in the development of critical
thinking. The article emphasizes that the process of forming over-subject and soft skills,
which, as a rule, include also critical thinking, gets much more complicated under the
conditions of the reduction in the volume of philosophical courses. The paper grounds
that one of the ways to “return” philosophy to educational programmes can be the
implementation of training, using the e-learning environment, especially Moodle. In
addition, authors point to the expediency of using this system and, in general, e-learning
as an instrument for collaborating students to the world’s educational community and
for developing their lifelong learning skills. The article specifies the features of
providing electronic support in philosophy teaching, to which the following belongs:
the difficulty of parametrizing the learning outcomes; plurality of approaches;
communicative philosophy. The paper highlights the types of activities that can be
implemented by tools of Moodle. The use of the following Moodle test tasks is
considered as an example: test control in the flipped class, control of work with primary
sources, control of self-study, test implementation of interim thematic control. The
authors conclude that the Moodle system can be used as a tools of online support for
the philosophy course, but it is impossible to transfer to the virtual space all the study
of this discipline, because it has a significant worldview load. Forms of training,
directly related to communication, are integral part of the methodology of teaching
philosophy as philosophy itself is discursive, dialogical, communicative and pluralistic.
Nevertheless, taking into account features of the discipline, it is possible to provide not
only the evaluation function of the test control, but also to realize a number of
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educational functions: updating the basic knowledge, memorization, activating the
cognitive interest, developing the ability to reason and the simpler ones but not less
important, — the skill of getting information and familiarization with it.

Fig. 20. Presentation of paper [1]

The article “The technique of the use of Virtual Learning Environment in the process
of organizing the future teachers’ terminological work by specialty” (Fig. 21) of
Victoria V. Pererva, Olena O. Lavrentieva, Olena I. Lakomova, Olena S. Zavalniuk and
Stanislav T. Tolmachev [96] highlights further research by the authors, begun in [55].
This paper studies the concept related to E-learning and the Virtual Learning
Environment (VLE) and their role in organizing future teachers’ terminological work
by specialty. It is shown the creation and use of the VLE is a promising approach in
qualitative restructuring of future specialists’ vocation training, a suitable complement
rather than a complete replacement of traditional learning. The concept of VLE has
been disclosed; its structure has been presented as a set of components, such as: the
Data-based component, the Communication-based, the Management-and-Guiding
ones, and the virtual environments. Some VLE’s potential contributions to the
organization of terminological work of future biology teachers’ throughout a traditional
classroom teaching, an independent work, and during the field practices has been
considered. The content of professionally oriented e-courses “Botany with Basis of
Geobotany” and “Latin. Botany Terminology” has been revealed; the ways of working
with online definer (guide), with UkrBIN National Biodiversity Information Network,
with mobile apps for determining the plant species, with digital virtual herbarium, with
free software have been shown. The content of students’ activity in virtual biological
laboratories and during virtual tours into natural environment has been demonstrated.
The explanations about the potential of biological societies in social networks in view
of students’ terminology work have been given. According to the results of empirical
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research, the expediency of using VLEs in the study of professional terminology by
future biology teachers has been confirmed.

Fig. 21. Presentation of paper [96]

The article “The use of digital escape room in educational electronic environment of
maritime higher education institutions” (Fig. 22) of Serhii A. Voloshynov, Halyna V.
Popova, Alona Y. Yurzhenko and Ekaterina O. Shmeltser [158] highlights further
research by the authors, begun in [15], [30], [44], [60] and [82]. This paper is tended to
investigate the gamification activities use in educational electronic environment of
maritime higher education institutions. Gamification methods with examples are
described (gamification testing, QR Code quest, storytelling and escape room).
Comparative characteristic of traditional learning and learning using gamification in
educational electronic environment is given in the article according to different criteria:
the place and role of teacher or students in the learning process; type of information
communication; methods of training; equipment; level of freedom of the actions;
presence of the problems in educational process; level of its control and learning
outcomes. The paper also presents examples of gamification activities based on escape
room quest to form communicative competency of future maritime professionals.
Escape room activity presented in the article contains storytelling element, crossword
and electronic testing questions of different types. Question types listed in the paper are
Drag and drop to the text, Short answer and Multiple choice. Escape room activity was
done by second year cadets of Kherson State Maritime Academy. According to the
received results, knowledge quality increased by 10% and success by 20%. Further
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investigation of gamification activities can also be done for learning system of maritime
higher education institutions using simulation technologies of virtual, augmented and
mixed realities.

Fig. 22. Presentation of paper [158]

4 Session 3: Cloud services for learning foreign language

The article “Improving the content of training future translators in the aspect of
studying modern CAT tools” (Fig. 23) of Rostyslav O. Tarasenko, Svitlana M. Amelina
and Albert A. Azaryan [136] highlights further research by the authors, begun in [134]
and [135]. This article deals with the search for improving the content of training for
future translators, taking into account the expansion of the use of information
technologies in the field of translation. The results of a study of curriculums for
translators at the universities of Europe, America and Asia are presented. The use of
CAT systems in the work of translation agencies is shown. The presentation of various
CAT systems in training programs for translators and their use in the market of
translation services is analyzed. It has been established that both university curricula
and translation agencies are oriented, as a rule, not to one, but to several CAT systems.
The results of a student survey based on their practice in translation agencies are
presented. Recommendations have been developed regarding the inclusion of the most
common CAT systems in the training program for translators. The expediency of
studying not just one, but several CAT systems is substantiated. The necessity of
studying both desktop and cloud CAT systems is indicated.

The article “Integrated testing system of information competence components of
future translators” of Rostyslav O. Tarasenko, Svitlana M. Amelina and Albert A.
Azaryan [137] (Fig. 24) highlights further research by the authors, begun in [2]. This
article deals with the diagnosis of the formation of the information competence
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components of translators through testing. The use of testing to determine the level of
formation of the information-thematic component of the information competence of
translators is demonstrated. It has been established that one of the ways to form the
information-thematic component of information competence in the aspect of studying
terminology can be the use of thematic networks. The development of a thematic
network is shown on the example of the thematic network “Electrical equipment”. The
stages of test control, which are consistent with the logic of the organization of the
educational process and the process of forming the information competence of the
future translator according to the scheme of the developed thematic network, have been
determined. These stages are the current, thematic, modular, final testing. The main
types of test tasks are defined, the combination of which allows diagnosing the level of
formation of the information-thematic component of students’ information
competence. Criteria and principles for the selection of test tasks for each of the testing
stages are proposed. The ratio of test tasks of different types and complexity at the
determined testing stages has been developed. The results of an experimental study on
the diagnosis of the formation of the information-thematic component of the
information competence of future translators by applying the developed integrative
testing system using the Moodle platform are presented.

MAFOTOBKA MAMBYTHIX NEPEKNAZAHIB O
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Fig. 23. Presentation of paper [136]

The article “The use of mobile applications and Web 2.0 interactive tools for students’
German-language lexical competence improvement” (Fig. 25) of Yuliya M. Kazhan,
Vita A. Hamaniuk, Svitlana M. Amelina, Rostyslav O. Tarasenko and Stanislav T.
Tolmachev [31] focuses on the use of mobile applications and Web 2.0 interactive tools
to improve students’ German-language lexical competence. The composition and
structure of lexical competence are described, the order of exercises for lexical
competence formation is given, the didactic possibilities of using mobile applications,
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blogging technologies and other interactive tools to improve lexical skills are found
out, examples of using mobile applications and Web 2.0 interactive tools in the learning
process that prove their effectiveness are given. It is proved that the use of mobile
applications and Web 2.0 interactive tools helps to organize students’ work in and
outside classrooms effectively for the formation and improvement of their lexical
competence.

Fig. 24. Presentation of paper [137]

Fig. 25. Presentation of paper [31]
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The article “Moodle course in teaching English language for specific purposes for
masters in mechanical engineering” (Fig. 26) of Hanna M. Shalatska, Olena Yu.
Zotova-Sadylo and Ivan O. Muzyka [113] highlights further research by the authors,
begun in [54], [64] and [110]. The central thesis of this paper is that e-learning courses
can have a significant impact on English language for specific purposes (ESP)
proficiency of mining mechanical engineering students. The purpose of this study is to
assess the effectiveness of ESP Moodle-based course “English for Mining Mechanical
Engineers” and to reveal the results of its experimental approbation. In order to identify
the lectures’ and learners’ needs we have applied the survey research. The survey
confirmed the greatest demand for Moodle courses that include all the elements of a
coherent training manual to provide self-development of engineering students. The
interview results contributed to design of author’s ESP course syllabus. The importance
and originality of this study are that to approbate the course materials’ effectiveness
two approaches have been adopted simultaneously. The first is blended learning method
based on e-learning platform applied in the experimental group and the second one is
classic in-class instructor-led studying used in a control group. Students’ progress in
ESP proficiency has been assessed using the cross assessment method. The experiment
has validated the initial hypothesis that the special online courses focused on honing
foreign language skills and integrated in the domain of specific professional knowledge
have a beneficial effect on students’ communicative competencies in general. There
were identified the advantages of self-tuition based on Moodle platform. The Moodle
course lets the teachers save considerable in-class time to focus more on communicative
assignments. The findings of this study have a number of practical implications in ESP
online courses development.

Exploiting of Moodle platform in teaching

process

Fig. 26. Presentation of paper [113]
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5 Session 4: Cloud technologies in STEAM education

The article “Cloud technologies for STEM education” (Fig. 27) of Nataliia V. Valko,
Nataliya O. Kushnir and Viacheslav V. Osadchyi [150] highlights further research by
the authors, begun in [149]. Cloud technologies being used in STEM education for
providing robotics studying are highlighted in this article. Developing cloud robotic
systems have not been used to their fullest degree in education but are applied by limited
specialists’ number. Advantages given by cloud robotics (an access to big data, open
systems, open environments development) lead to work with mentioned systems
interfaces improving and having them more accessible. The potential represented by
these technologies make them worth being shown to the majority of teachers. Benefits
of cloud technologies for robotics and automatization systems are defined. An
integrated approach to knowledge assimilation is STEM education basis. The
demanded stages for robotics system development are shown and cloud sources which
could be possibly used are analyzed in this article.

Fig. 27. Presentation of paper [150]

The article “Analyzing of main trends of STEM education in Ukraine using
stemua.science statistics” (Fig. 28) of Yevhenii B. Shapovalov, Viktor B. Shapovalov,
Fabian Andruszkiewicz and Nataliia P. Volkova [119] highlights further research by
the authors, begun in [115], [116], [117], [118] and [120]. Authors propose to analyses
it by using SEO analysis of one of the most popular STEM-oriented cloud environment
in Ukraine stemua.science. It is proposed to use the cycle for cloud-based educational
environments (publishing/SEO analysis/team’s brainstorm/prediction/creation of
further plan) to improve their efficiency. It is found, that STEM-based and traditional
publications are characterized by similar demand of educational process stakeholders.
However, the way how teachers and students found the publication proves that
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traditional keywords (47.99 %) used significantly more common than STEM keywords
(2.67 %). Therefore, it is proved that STEM-methods are less in demand than traditional
ones. However, considering the huge positive effect of the STEM method,
stemua.science cloud educational environment provides a positive effect on the
educational process by including the STEM-aspects during finding traditional
approaches of education by stakeholders of the educational process.

Weight of stemua.science in Ukrainian web

Fig. 28. Presentation of paper [119]

The article “Educational electronic platforms for STEAM-oriented learning
environment at general education school” (Fig. 29) of Nataliia V. Soroko, Lorena A.
Mykhailenko, Olena G. Rokoman and Vladimir 1. Zaselskiy [128] highlights further
research by the authors, begun in [12], [89], [51] and [156]. This article is devoted to
the problem of the use of educational electronic platform for the organization of a
STEAM-oriented environment of the general school. The purpose of the article is to
analyze the use of educational electronic platforms for organizing the STEAM-oriented
school learning environment and to identify the basic requirements for supporting the
implementation and development of STEAM education in Ukraine. One of the main
trends of education modernization is the STEAM education, which involves the
integration between the natural sciences, the technological sciences, engineering,
mathematics and art in the learning process of educational institutions, in particular,
general school. The main components of electronic platform for education of the
organization STEAM-oriented educational environment should be open e-learning and
educational resources that include resources for students and resources for teachers;
information and communication technologies that provide communication and
collaboration among students; between teachers; between students and teachers;
between specialists, employers, students, and teachers; information and communication
technologies that promote the development of STEAM education and its
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implementation in the educational process of the school; online assessment and self-
assessment of skills and competences in STEAM education and information and
communication technologies fields; STEAM education labs that may include
simulators, games, imitation models, etc.; STEAM-oriented educational environment
profiles that reflect unconfirmed participants’ data, their contributions to projects and
STEAM education, plans, ideas, personal forums, and more. Prospects for further
research are the design of an educational electronic platform for the organization of the
STEAM-oriented learning environment in accordance with the requirements specified
in the paper.

THE RESULTS OF Functions to be provided by the STEAM-oriented educational ~ Mean

environment for supporting the implementation of the STEAM

TEACH ERS‘ SU RV EY approach in the general school teaching process

ensuring student learning mobility 4.9
ensuring teachers academic mobility 4.4
carrying out Olympiads, Competitions 32
carrying out distance courses 2.9
providing tools for STEAM research 4.7
conducting experiments within STEAM disciplines 38
students’ algorithmic thinking development 35

developing students’ skills to creatively solve STEM lcarning
problems

ensuring communication and collaboration between students;
between teachers; between students, teachers, professionals and 3.2
employers

providing tools for students’ STEAM knowledge, skills and

competences self-assessment and validation

support for student and teacher collaboration within STEAM
learning projects

Total (N = 47)

38

4.5

4.2

Fig. 29. Presentation of paper [128]

The article “Cloud technologies as a tool of creating Earth Remote Sensing educational
resources” (Fig. 30) of Thor V. Kholoshyn, Olga V. Bondarenko, Olena V. Hanchuk
and Iryna M. Varfolomyeyeva [35] highlights further research by the authors, begun in
[10], [11], [18], [33], [34] and [36]. This article is dedicated to the Earth Remote
Sensing (ERS), which the authors believe is a great way to teach geography and allows
forming an idea of the actual geographic features and phenomena. One of the major
problems that now constrains the active introduction of remote sensing data in the
educational process is the low availability of training aerospace pictures, which meet
didactic requirements. The article analyzes the main sources of ERS as a basis for
educational resources formation with aerospace images: paper, various individual
sources (personal stations receiving satellite information, drones, balloons, kites and
balls) and Internet sources (mainstream sites, sites of scientific-technical organizations
and distributors, interactive Internet geoservices, cloud platforms of geospatial
analysis). The authors point out that their geospatial analysis platforms (Google Earth
Engine, Land Viewer, EOS Platform, etc.), due to their unique features, are the basis
for the creation of information thematic databases of ERS. The article presents an
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example of such a database, covering more than 800 aerospace images and dynamic
models, which are combined according to such didactic principles as high information
load and clarity.

Fig. 30. Presentation of paper [35]

The article “Learning free software using cloud services” (Fig. 31) of Elena H.
Fedorenko, Vladyslav Ye. Velychko, Svitlana O. Omelchenko and Vladimir I.
Zaselskiy [16] highlights further research by the authors, begun in [17] and [151]. This
article deals with the use of cloud technology services in the study of free software.
Free software is a social phenomenon based on the philosophy of freedom and the right
to intellectual creative activity. To date, a significant number of software products have
been created that are licensed under free software and not used in educational activities.
The conducted research revealed the factors promoting and hindering the use of free
software in educational activities. Conducted questionnaires, analysis of open data,
research of scientists made it possible to conclude on the expediency of using free
software in educational activities. Cloud technology is not only a modern trend of
effective use of information and communication technologies in professional activity,
but also a proven tool for educational activities. To get acquainted with the free
software, the use of cloud technologies has been helpful, which is the goal of our
research.

The article “Methods of using mobile Internet devices in the formation of the general
professional component of bachelor in electromechanics competency in modeling of
technical objects” (Fig. 32) of Yevhenii O. Modlo, Serhiy O. Semerikov, Ruslan P.
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Shajda, Stanislav T. Tolmachev, Oksana M. Markova, Pavlo P. Nechypurenko and
Tetiana V. Selivanova [73] highlights further research by the authors, begun in [21],
[38], [39], [42], [63], [65], [71], [72], [74], [75], [77], [78], [79], [80], [111], [112],
[133] and [140]. This article describes the components of methods of using mobile
Internet devices in the formation of the general professional component of bachelor in
electromechanics competency in modeling of technical objects: using various methods
of representing models; solving professional problems using ICT; competence in
electric machines and critical thinking. On the content of learning academic disciplines
“Higher mathematics”, “Automatic control theory”, “Modeling of electromechanical
systems”, “Electrical machines” features of use are disclosed for Scilab, SageCell,
Google Sheets, Xcos on Cloud in the formation of the general professional component
of bachelor in electromechanics competency in modeling of technical objects. It is
concluded that it is advisable to use the following software for mobile Internet devices:
a cloud-based spreadsheets as modeling tools (including neural networks), a visual
modeling systems as a means of structural modeling of technical objects; a mobile
computer mathematical system used at all stages of modeling; a mobile communication
tools for organizing joint modeling activities.
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Fig. 31. Presentation of paper [16]

The article “Methodology of using mobile Internet devices in the process of biology
school course studying” (Fig. 33) of Alla V. Stepanyuk, Liudmyla P. Mironets, Tetiana
M. Olendr, Ivan M. Tsidylo and Oksana B. Stoliar [129] highlights further research by
the authors, begun in [13], [20] and [143]. This paper considers the problem of using
mobile Internet devices in the process of biology studying in secondary schools. It has
been examined how well the scientific problem is developed in pedagogical theory and
educational practice. The methodology of using mobile Internet devices in the process
of biology studying in a basic school, which involves the use of the Play Market server
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applications, Smart technologies and a website, has been created. After the analyses of
the Play Market server content, there have been found several free of charge
applications, which can be used while studying biology in a basic school. Among them
are the following: Anatomy 4D, Animal 4D+, Augmented Reality Dinosaurs — my
ARgalaxy, Biolnc — Biomedical Plague, Plan+Net. Their choice is caused by the
specifics of the object of biological cognition (life in all its manifestations) and the
concept of bio(eco)centrism, which recognizes the life of any living system as the
highest value. The paper suggests the original approach for homework checking, which
involves besides computer control of students’ learning outcomes, the use of Miracast
wireless technology. This demands the owning of a smartphone, a multimedia
projector, and a Google Chromecast type adapter. The methodology of conducting a
mobile front-line survey at the lesson on the learned or current material in biology in
the test form, with the help of the free Plickers application, has been presented. The
expediency of using the website builder Ucoz.ua for creation of a training website in
biology has been substantiated. The methodology of organizing the educational process
in biology in a basic school using the training website has been developed.
Recommendations for using a biology training website have been summarized.
According to the results of the forming experiment, the effectiveness of the proposed
methodology of using mobile Internet devices in the process of biology studying in a
basic school has been substantiated.
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Fig. 32. Presentation of paper [73]

The article “Technologies of distance learning for programming basics lessons on the
principles of integrated development of key competences” (Fig. 34) of Svitlana V.
Shokaliuk, Yelyzaveta Yu. Bohunenko, Iryna V. Lovianova and Mariya P. Shyshkina
[121] highlights further research by the authors, begun in [58], [66], [100], [103], [122],
[123], [126], [127], [153] and [154]. The purpose of this article is to investigate the
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content of key competences of a secondary school student and to develop a method of
teaching for the integrated development of multilingual and mathematical competences
in the process of teaching Programming Basics with the help of distant technologies.
The objectives of the research include generalizing and systematizing theoretical data
on the structure and the content of key competences and the potential of informatics
lessons for the development of separate components of multilingual and mathematical
competences; generalizing and systematizing theoretical data on the ways of arranging
distant support for informatics learning, Programming Basics in particular; to
investigate the content and the methods of teaching Programming Basics in 7®-11%
grades; to develop the e-learning Moodle course using Python for Programming Basics
on the principles of integrated approach to developing separate components of
multilingual and mathematical competence with determining some methodical special
features while using it.

Fig. 33. Presentation of paper [129]

The article “Informatics teacher's training for design of innovative learning aids”
(Fig. 35) of Liudmyla I. Bilousova, Liudmyla E. Gryzun, Julia O. Rakusa and Ekaterina
O. Shmeltser [7] highlights further research by the authors, begun in [8], [9] and [84].
This paper covers practical aspects and experience of Informatics teachers’ preparation
for the design of innovative learning aids as one of the important components of the
renewed model of teachers’ training. Theoretical background of the research includes
holistic educational approach and functional basics of electronic didactic aids
development. The specific example of such an experience (students’ project activity on
the design of English multimedia tutorial for schoolchildren) is depicted in details. The
prospects of further research are outlined.
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Fig. 35. Presentation of paper [7]

The purpose of the article “Training elementary school teachers-to-be at Computer
Science lessons to evaluate e-tools” (Fig. 36) of Nadiia V. Olefirenko, Ilona I.
Kostikova, Nataliia O. Ponomarova, Kateryna O. Lebedieva, Vira M. Andriievska and
Andrey V. Pikilnyak [85] is to develop methodological support for students’ training
for evaluation e-tools for young learners and to check its effectiveness experimentally.
The module “Expert evaluation of the quality of e-tools for young learners” is offered
for teachers-to-be. The determination of the weighting factor of each criterion by expert
evaluations was organized. Educational principles, correlation e-tool content with the
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curriculum, interactivity, multimedia, assistance system, ergonomic requirements are
mentioned. On the basis of the criterion rank, the significance of each criterion was
calculated. The indicators to determine the level of preliminary expert evaluations of e-
tools are proposed. The results are calculated with nonparametric methods of
mathematical statistics, in particular, Pearson’s criterion y2. The conclusion is the expert
evaluation has different activity stages, gradually becoming a common phenomenon.
Training teachers-to-be for e-tool expert evaluation at Computer Science, Mathematics,
English is a complex process.

The complex of educational games
“Hour-of-code”

&
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Fig. 36. Presentation of paper [85]

The article “Methodology of teaching cloud technologies to future computer science
teachers” (Fig. 37) of Vasyl P. Oleksiuk and Olesia R. Oleksiuk [86] highlights further
research by the authors, begun in [5], [6] and [87]. This article deals with the problem
of training future computer science teachers for the use of cloud technologies. The
authors analyzed courses from leading universities to study cloud technologies. On this
basis the model of application and studying of cloud technologies in the process of
training of future teachers of informatics was developed. The basic principles of this
model are proposed: systematic, gradual, continuous. It contains target, content,
operating and effective component. Therefore, the stages of using cloud computing
technology were proposed: as a means of organizing learning activities, as an object of
study, as a means of development. The article summarizes the experience of designing
a cloud-based learning environment. The model is based on such philosophical and
pedagogical approaches as systemic, competent, activity, personality-oriented,
synergistic. Hybrid cloud is the most appropriate model for this environment. It
combines public and private cloud platforms. Cloud-based learning environment also
requires the integration of cloud and traditional learning tools. The authors described
the most appropriate teaching methods for cloud technologies such as classroom
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learning, interactive and e-learning, practical methods. The article contains many
examples of how to apply the proposed methodology in a real learning process.

Fig. 37. Presentation of paper [86]

The article “The approaches to Web-based education of computer science bachelors in
higher education institutions” (Fig. 38) of Svitlana L. Proskura and Svitlana H.
Lytvynova [106] highlights further research by the authors, begun in [61]. This article
is devoted to the problem of organizing of Web-based education of bachelors, and the
bachelors of computer science in particular. The IT industry puts forward new
requirements for future IT professionals training. This, in its turn, requires the
educational process modernization: content specification, updating of forms, methods
and means of training to meet the demands of socio-economic development of the
society in general and bachelors of computer science in particular. The article analyzes
and clarifies the notion of Web-based education of bachelors; as well as a line of
approaches, such as approaches to the organization of Web-based learning for A La
Carte, Station Rotation, Lab Rotation, Individual Rotation, Flipped Learning scenario;
the necessity of cloud computing and virtual classroom use as a component of Web-
based learning is substantiated. It is established that with the advent of a large number
of cloud-based services, augmented and virtual realities, new conditions are created for
the development of skills to work with innovative systems. It is noted that the
implementation of the approaches to the organization of student Web-based education
is carried out on international level, in such projects as Erasmus+ “Curriculum for
Blended Learning” and “Blended learning courses for teacher educators between Asia
and Europe”. The article features the results of programming students survey on the use
of Web-based technologies while learning, namely the results of a new approach to
learning organization according to the formula — traditional (30%), distance (50%) and
project (20%) training.
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Fig. 38. Presentation of paper [106]

The article “Motivation readiness of future software engineer's professional self-
improvement and prospects of its formation in college cloud environment” (Fig. 39) of
Larisa M. Petrenko, Iryna P. Varava and Andrey V. Pikilnyak [98] highlights further
research by the authors, begun in [24], [97] and [162]. The main article purpose is to
analyze the state of the form of motivational readiness for future programmer’s
professional self-improvement, to identify problems of its formation in colleges and to
determine the ways of its increase as one of the main factors of quality improvement.
To achieve it, a complex of theoretical and empirical methods was used, with help of
which a number of problems were revealed which slow down the process of improving
the quality of future programmers professional training. To eliminate them, a system of
phased motivation for future specialists professional self-improvement has been
developed on the basis of general secondary education, which can be integrated into the
teaching of both general education and professionally-oriented disciplines; ways of
improving the quality of the educational process through the creation of a cloud of
oriented environment, the introduction of innovative teaching technologies, special
training of teachers in the system of professional development.

The article “Web-based online course training higher school mathematics teachers”
(Fig. 40) of Kateryna V. Vlasenko, Sergei V. Volkov, Daria A. Kovalenko, Iryna V.
Sitak, Olena O. Chumak and Alexander A. Kostikov [155] looks into the problem of
theoretical aspects of using Web 2.0 technology in higher education. This paper
describes answers of 87 respondents who have helped to identify the most required
types of educational content for the integration to pages of the online course training
higher school mathematics teachers. The authors carry out a theoretical analysis of
researches and resources that consider the development of theoretical aspects of using
web tools in higher education. The research presents the characteristics common to
online courses, principles of providing a functioning and physical placement of online
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systems in webspace. The paper discusses the approaches of creating and using
animated content in online systems. The authors describe the methods of publishing
video content in web systems, in particular, the creation and use of video lectures,
animation, presentations. This paper also discusses several of the existing options of
integrating presentations on web pages and methods of integrating mathematical
expressions in web content. It is reasonable to make a conclusion about the expediency
of promoting online courses, the purpose of which is to get mathematics teachers
acquainted with the technical capabilities of creating educational content developed on
Web 2.0 technology.

Fig. 39. Presentation of paper [98]

The article “Auto Checker of Higher Mathematics — an element of mobile cloud
education” (Fig. 41) of Tetyana I. Zhylenko, Nataliia S. Martynova, Irina A. Shuda,
Yevhenii A. Chykalov, Danyla A. Kuzmuk [161] presents the author’s development
from the field of mobile cloud education in higher mathematics. The design architecture
of this application is described in detail: QR generator and scanner, authorization,
sending tasks. Block diagrams and images are presented that clearly demonstrate the
operation of the application. Authors showed an example of solving the integral from
the section of integral calculus for higher mathematics and showed how to download
the answer in the form of a QR code and find out whether it is correct or incorrect (this
can be seen by the color on the smart phone screen). It is shown how this technology
helps the teacher save time for checking assignments completed by students. This



37

confirms its effectiveness. Such an application provides students and teachers with the
ability to store and process data on a cloud computing platform.
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Fig. 41. Presentation of paper [161]

The article “E-learning as a mean of forming students’ mathematical competence in a
research-oriented educational process” (Fig. 42) of Mariia M. Astafieva, Oleksii B.
Zhyltsov, Volodymyr V. Proshkin and Oksana S. Lytvyn [3] is devoted to the
substantiation of approaches to the effective use of advantages and minimization of
disadvantages and losses of e-learning as a mean of forming mathematical competence
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of students in the conditions of research-oriented educational process. As a result of the
ascertaining experiment, e-learning has certain disadvantages besides its obvious
advantages (adaptability, possibility of individualization, absence of geographical
barriers, ensuring social equality, unlimited number of listeners, etc.). However, the
nature of these drawbacks lies not as much in the plane of opportunity itself as in the
ability to use them effectively. On the example of the e-learning course (ELC)
“Mathematical Analysis” (Calculus) of Borys Grinchenko Kyiv University, which is
developed on the basis of the Moodle platform, didactic and methodical approaches to
content preparation and organization of activities in the ELC in mathematics are
offered. Given the specifics of mathematics as a discipline, the possibility of using
ELCs to support the traditional learning process with full-time learning is revealed,
introducing a partially mixed (combined) model. It is emphasized that effective
formation of mathematical competence of students by means of e-learning is possible
only in the conditions of research-oriented educational environment with active and
concerned participation of students and partnership interaction. The prospect of further
research in the analysis of e-learning opportunities for the formation of students’
mathematical competence, in particular, research and investigation tools, and the
development of recommendations for the advanced training programs of teachers of
mathematical disciplines of universities are outlined.

Fig. 42. Presentation of paper [3]

The article “The use of the cloud services to support the math teachers training”
(Fig. 43) of Mariya P. Shyshkina and Maiia V. Marienko [125] highlights further
research by the authors, begun in [62], [83], [104], [105] and [124]. The development
of the information society and technological progress are significantly influenced by
the learning tools. Therefore, to the variety of tools that could be used to support the
study of any discipline new ones emerging lately are continuously being added. Along
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with the great deal of systems of computer mathematics (SCM), web-oriented versions
of SCM mathematical applications and other math learning tools the cloud-based
versions of mathematical software such as MapleNet, MATLAB web-server,
WebMathematica and others are now being used. These tools accomplishment becomes
the essential part of training mathematics teachers. Domestic and foreign experiences
of using cloud services for forming professional competences of mathematics teachers
are analyzed. The place of the CoCalc within the system of mathematical disciplines
learning tools is investigated. The task of improving the math teachers’ ICT
competence by means of cloud services use in the process of training is considered.
Among the new forms of learning rising along with the cloud services dissemination
are such as collaborative learning, inquiry-based learning, person-oriented learning. At
the same time, the use of the appropriate cloud service in the study of some
mathematical discipline improves the assimilation of the learning material and
improves the knowledge acquisition process on most topics. The analysis of current
research of Ukrainian scientists on the problem in question shows that the progress is
underway as for further elaboration and implementation of new learning methods and
techniques of using cloud services in the higher education institutions.
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Fig. 43. Presentation of paper [125]

The article “Application of GeoGebra in Stereometry teaching” (Fig. 44) of Tetiana H.
Kramarenko, Olha S. Pylypenko and Ivan O. Muzyka [52] highlights further research
by the authors, begun in [53]. The purpose of this study is improving of the
methodology of teaching Mathematics using cloud technology. The task of the study is
identifying the problems that require a theoretical and experimental solution. The object
of the study is the educational process in the higher education institution, the subject of
the study is modern information and communication technologies. The result of the
study is the teaching aids of pedagogically considered and appropriate combination of
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traditional and modern teaching medium implemented into the educational process. The
possibilities of using cloud technologies and Dynamic Mathematics system GeoGebra
in the educational process on the example of Stereometry profile training are revealed.
The use of GeoGebra Dynamic Mathematics in Stereometry teaching will assist the
forming of students’ STEM competencies. In order to orient Mathematics and
Computer Science teachers to introduce the elements of STEM education, it is
advisable to use cloud-based learning tools, such as GeoGebra, in their learning.

Fig. 44. Presentation of paper [52]

6 Conclusion

The vision of the CTE 2019 is provides a premier interdisciplinary platform for
researchers, practitioners and educators to present and discuss the most recent
innovations, trends, and concerns as well as practical challenges encountered and
solutions adopted in the fields of educational technology.

The workshop has successfully performing forum to transferring and discussing
research result among the researcher, students, government, private sector or industries.
Participants and presenters from several countries such as Egypt, Iraq, Israel, Poland,
Ukraine have attended the workshop to share their significant contribution in research
related to Cloud Technologies in Education.

The seventh instalment of CTE was organised by Kryvyi Rih National University,
Ukraine (with support of the rector Mykola I. Stupnik) in collaboration with Kryvyi
Rih State Pedagogical University, Ukraine (with support of the rector Yaroslav V.
Shramko), Institute of Information Technologies and Learning Tools of the NAES of
Ukraine (with support of the director Valeriy Yu. Bykov) and Ben-Gurion University
of the Negev, Israel (with support of the rector Chaim J. Hames).



41

We are thankful to all the authors who submitted papers and the delegates for their
participation and their interest in CTE as a platform to share their ideas and innovation.
Also, we are also thankful to all the program committee members for providing
continuous guidance and efforts taken by peer reviewers contributed to improve the
quality of papers provided constructive critical comments, improvements and
corrections to the authors are gratefully appreciated for their contribution to the success
of the workshop.

We hope you enjoy this workshop and meet again in more friendly, hilarious, and
happiness of further CTE 2020.
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Abstract. The article defines and substantiates didactic conditions of digital
formation competences of students of pedagogical universities: actualization of
motivational value training of students of pedagogical universities; organization
of interaction between students and teachers of pedagogical universities on the
Internet through the creation of digital information educational environment;
creation of individual educational trajectories of students.

Keywords: digital competence; pedagogical university students; training;
professional readiness; new pedagogical technologies.

1 Introduction

The current pace of digitalization of the world requires a shift to a higher quality of
using digital technologies in education. One of the factors of the development of
information society in Ukraine is the formation of the digital competence of the
individual.

The key concepts of our research are “competency” and “competence”. Foreign
scientists consider these concepts to be synonymous, Ukrainian scholars do not, but all
interpret them differently [20]. The analysis of the scientific literature gives grounds to
claim that a competency is a possession of a relevant competence that contains a
personal attitude to the subject matter, and competence is a set of interrelated personal
qualities (knowledge, abilities, skills, activities) [21; 22; 28; 30; 38].

The task of a teacher who teaches students of pedagogical universities is not only to
give students knowledge of the curriculum, but also to develop important skills of
finding, collecting and processing the necessary information, working at a team, taking
on responsibility, present the results of your work, independently master new
technologies and tools. Therefore, the problem of pedagogical university students’

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
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digital competence formation is gaining relevance.

Theoretical analysis of scientific researches and publications on the problem of
professional training of specialists in higher education shows that this matter of building
a coherent concept formation of digital competence of students of pedagogical
universities has not been studied separately in domestic pedagogy. Usually, they
investigate either professional competence in general, or preparing future teachers for
professional activities by means of digital educational technologies, the nature and
structure of digital competencies and digital culture of future teachers as aim-setting
categories (Andrii M. Hurzhii [8], Nataliia V. Morze [21], Oksana V. Ovcharuk [22],
Yurii S. Ramskyi [27], Oleg M. Spirin [30], Vasyl V. Yahupov [36], Myroslav I.
Zhaldak [38], and others).

One of the effective ways of solving the problem of preparing future teachers is
regarded by Liudmyla I. Bilousova [3], Olga V. Bondarenko [11], Valerii Yu. Bykov
[4], Tetiana H. Kramarenko [16], Olena O. Lavrentieva [25], Maiia V. Marienko [18],
Iryna S. Mintii [34], Serhii A. Rakov [26], Serhiy O. Semerikov [19], Mariya P.
Shyshkina [29], Aleksander V. Spivakovsky [31], Ivan M. Tsidylo [33], Vladyslav Ye.
Velychko [35], Olga G. Yaroshenko [37], Myroslav 1. Zhaldak [39] and other scientists
as the introduction of ICT, in particular mobile learning tools.

Considering that, the purpose of this article is to define and justify the didactic
conditions of digital formation competences of students of pedagogical universities.

2 Results and discussion

In accordance with the recommendation of the European Commission [6], competence
is defined as a combination of knowledge, skills, and attitudes where:

— knowledge is a composition of established facts and figures, concepts, ideas and
theories that necessary for understanding a particular subject area;

— skills are defined as the ability and capability to perform actions and to apply
knowledge to achieve results;

— attitude describes the inclinations, preferences, and mind-set that determine the
mode of action or reactions to ideas, personalities or situations.

Competence, including digital competence, is a category that belongs to the sphere of
relations between knowledge and practical activity of the person. It integrates
knowledge, skills and assimilated modes of activity in relation to specific conditions,
in a particular situation [8]. So, the influence of the environment, the conditions and the
way of life of the individual, their society have a significant impact on directions of
formation of digital information competence.

The study has found that digital competence is a purposeful use of ICT to create,
search, process, share information in the virtual space, information and media literacy,
web and internet security skills cybersecurity, understanding the ethics of working with
information in the student preparation process pedagogical universities.

David Bawden [2] states that the term “digital information competence” is broad and
general. This term covers competencies such as networking competence, internet-
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competency, hyper-competency, and multimedia competence. The analysis of the
literature allows us to identify the ten competencies that are necessary for mastering
digital competence. These include:

— the ability to systematize and summarize information found on-line (art critical
thinking on the Paul-Elder system [24]);

— the ability to read and understand in the dynamic and inconsistent hyper-text
environment;

— the ability to build information bases from different sources, relying on ability to
collect and evaluate facts and judgments without prejudice;

— search skills related to Internet search service;

— the ability to manage “multimedia flow” using information filters and agents;

— ability to create a “personal information strategy” and carry out a portfolio-approach
to selecting sources and delivery mechanisms;

— awareness of collaboration with other participants in the process and the ability to
find contacts with them to discuss issues and get help;

— understanding of the problem and the ability to develop a system of questions that
will allow you to find and obtain the necessary information;

— understanding of supporting traditional forms of content information through
telecommunication means;

— understanding the relativity of judgments regarding the validity and significance of
reference material with hypertext links.

According to Volodar V. Kraevskii and Andrei V. Khutorskoi [15], we have identified
such a structure digital competence:

— motivational value (target);

— cognitive;

— operating activity;

— personally-reflexive components.

The motivational value component includes the purpose, set of motives, interests,
values orientations, professional abilities, focus on implementation in vocational
training, needs for improvement, self-education, self-development, value installations
of updating in professional activity, stimulates creative expression of a person in
professional activity. He characterizes the presence of interest in professional activity,
which means a person’s need for knowledge in mastering effective ways of organizing
professional activity.

The cognitive component is a set of professional knowledge, skills and their
correspondence to professional competences, practical readiness to exercise
professional activities. It provides fluency in information processing and handling skills
information objects that also influence the improvement of professional knowledge and
skill. The level of development of the cognitive component is determined by
completeness, depth, a system of knowledge in the subject area.

The active component is the active use of information technology and computer
technology in professional activity as a means of cognition and development, self-
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improvement, and creativity. In the business component of digital competence students
of the pedagogical university can be divided into two levels: basic and subject-oriented.
The basic level is the knowledge, skills, and abilities common to students of all
specialties and necessary for solving educational problems by means of computer
general-purpose technologies. It includes the use of modern information technologies
(computer, multimedia, Internet, electronic media information, mobile phones, etc.) to
search, access, store, create presentations and exchange information, as well as to
communicate between people using the Internet. The subject-oriented level is the
development and formation of readiness for implementation in the educational
activities of specialized technologies and resources developed for the specific
educational subject.

Personally-reflexive component of a pedagogical university student’s digital
competence is a set of personal qualities and self-reflection important for the
professional pedagogical activities. It is determined by the relation to oneself and to the
world, to their practical activity. It includes self-awareness, self-control, self-esteem,
understanding their own importance in the team and understanding the results of their
activities and responsibility for them, knowledge of oneself and self-realization in
professional activity by means of ICT.

The development of each component of digital competence is linked to the formation
of its characteristics and properties as a part of a coherent system. Digital competence
involves confident, yet critical use of ICT to create, search, process, share information
at work, in public space, and in private communication. Information and media literacy,
programming basics, algorithmic thinking, working with databases, Internet security
and cybersecurity skills. Understanding the ethics of working with information
(copyright, intellectual property, etc.). Organization of the new educational
environment requires the widespread use of new ICT in the educational process and the
management of institutions and the education system must come to pass a tool for
ensuring the success of the New Ukrainian School. The introduction of ICT is what the
educational industry needs to move from one-off projects to a systematic process that
covers all types of activities. ICTs significantly expand the capacity of the teacher,
optimize management processes [23].

Preparation of students of pedagogical universities for professional activity
according to the State standards should be implemented by forming their professional
competence, which means a set of knowledge, skills, abilities, and experience that
together enables them to effectively carry out activities or perform certain functions,
ensuring that they can solve problems and achieve some meaningful results in the future
professional activity [7; 13].

A specific feature of the concept of “didactic conditions” is that it includes elements
of all components of the learning process: purpose, content, methods, forms, means.
Turii K. Babanskii identifies the following pedagogical conditions for the effectiveness
of the educational process: methodological and theoretical training of teachers; creation
of a certain base (preparation and creation of educational-methodical literature,
technical means, visual aids); moral and psychological conditions [1]. That is, “didactic
conditions” are conditions under which the components of the learning process are
represented in their best relationship.
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Based on the theoretical generalization of the above aspects, we can determine that
formation of digital competence of students of pedagogical universities is the most
important depends on the following didactic conditions: actualization of the
motivational value component training of students of pedagogical universities;
organization of interaction of subjects of the educational process in the
information-digital learning environment based on individual student support;
creation and support of individual student education trajectories.

Let’s consider these conditions in more detail and determine their role in the process
of forming pedagogical university students’ digital competences.

Actualization of the motivational and value component of pedagogical university
students’ preparation. One of the main areas of modern higher education is vocational
education orientation of the future specialist, which reflects the system of educational
and professional motivation, interest in future professional activity, professionally
important qualities, value orientations. The theoretical and practical value of knowledge
and skills, their importance for personality development, value for future professional
activity, need for mastery for this purpose, the methods of cognitive activity are the
main motives of cognitive activity [28].

The cognitive activity of the future specialist is the basis of the motivational and
value sphere of the personality. The need that becomes a motive contributes to the
formation of different levels of motivation for the professional development of
personality, and one of the most important elements of the motivation system is of
interest.

Scientists identify three areas of interest: intellectual — interest associated with
knowledge of the surrounding reality, that is, intellectual human activity; emotional -
interest in a person is what particularly attracts attention and causes positive emotions;
the third direction treats interest from the standpoint of personal volitional activity,
according to which the interest is the stimulus of activity and is manifested in the desire
of a person for the subject that interests them.

At a certain stage, interest causes the need to master the missing knowledge, that is,
a cognitive interest. The essence of cognitive interest is that it’s the object is the very
process of cognition, characterized by the desire to grasp the essence of phenomena
(not just being the consumer of information about them), knowledge of theoretical,
scientific basics of a certain area of knowledge, a relatively stable desire for continuous
deep study [10].

Therefore, professional interest is formed on the basis of cognitive awareness of lack
of knowledge that drives the student to search, analyze new professionally significant
information primarily in the Internet, i.e. cognitive interest arises as pedagogical
university students’ awareness of the need to develop informational-digital
competence.

The second pedagogical condition is the organization of interaction of subjects of
the educational process in the information-digital learning environment.

Valerii Yu. Bykov [5] defines the learning environment as an artificially constructed
system, the use of structure and components which contribute to the achievement of the
goals of the educational and educational process.

According to the scientists [17], the learning environment is an environment on the
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basis of which educational process is carried out, and the necessary conditions
sufficient for its participants to ensure effective and safe achievement of training and
education goals are provided.

At the level of common understanding, human support is a social interaction with
other people whose functions of influence are the development of that person in the life
path, in a variety of personal and social situations. Such support may be of a different
nature.

Pedagogical support, first, contains the features of social interaction, secondly, it has
its specificity. This specificity is the nature of support, the purpose of which is
purposeful the development of the person being accompanied and carried out by means
of special pedagogical systems (education, upbringing, training) in their institutional
(structural) design.

We distinguish the main points of the concept of student support: the complexity of
the approach to solving problems posed to students (individual trajectories, interaction
student and teacher in remote mode); the need to accompany, not to guide the student’s
development, reinforcing his or her ability to make decisions independently; improving
information support by solving the problem.

The current situation of a teacher’s professional activity is defined as the set of
internal and external factors that influence the logic of the activity and its results. The
internal changes include the personal and professional development of the employee,
external characteristics of the political, economic, social, environmental environment.

The intensive development and implementation of ICT in the educational process
creates some difficulties for their timely mastering by future teachers, so the method of
guiding is a necessary component of supporting all innovation processes as it emerged
as a method of providing help and solving tasks for an employee.

During the research, it was found that the process of individual support involves an
active position of the student in obtaining the required amount of knowledge, skills,
and methods gaining experience of independent cognitive activity.

The next pedagogical condition is the creation and support of individual
educational institutions student trajectories. Professional training of future
specialists in higher educational establishments of Ukraine is oriented to the European
dimension, where readiness for individualization of programs, self-improvement, and
self-development, and the ability to acquire knowledge and productively use it in a
professional activity are crucial. Research on issues related to the individualization of
education in educational institutions of different types and levels has been going on for
a long time [9]. But the question of introducing individual educational trajectories in
them remains insufficiently disclosed.

Firstly, professional training based on individual educational trajectories allows
implementing the personal approach in the education of students which most efficiently
takes into account their intellectual abilities, and, secondly, determines the personal
trajectory of development education in the process of mastering the educational
program. In this case, the personal educational process is implemented as an individual
educational trajectory when using functional opportunities for pedagogical support.

Andrei V. Khutorskoi considers the individual educational trajectory as one’s own
way of realization of the personal potential of each student in education [12].
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Nadezhda N. Surtaeva treats individual educational trajectories as a certain sequence
of elements of the educational activities of each student aimed to achieve their own
educational goals that correspond to their abilities, opportunities, motivations, interests,
exercised in coordinating, organizing, consulting activities of the teacher in interaction
with parents [32].

Tamara P. Korostiianets believes that the individual educational trajectory is
purposeful an educational program that provides student positions for the subject of
choice, development, the implementation of the educational standard when teaching
teacher support, self-determination and self-realization [14].

Let us follow the last interpretation. The concept of an individual education
trajectory should be understood as the individual path of the student, which they choose
to implement as their educational standard and which depends on the individual
characteristics of the student.

Consider some general provisions regarding the construction of individual education
trajectories. Tetiana L. Hodovaniuk [9] believes that they are necessary in the
construction of the individual educational trajectories are the consideration of such
elements of the educational paradigm as values: teaching for self-realization, for
manifestation and development of one’s personal qualities, for realization individual
purpose; motives: the interest of learners in the process of learning, enjoyment of
educational results; teacher’s interest in student development, enjoyment of
communication with them; norms: students take on responsibility for your teaching;
The teacher’s authority is created at the expense of his personal qualities and self-
development of professional and personal competences, thus the goals are: focus on
mastering the foundations of human culture and key competencies: value-meaning,
information, cognitive, communicative, etc.; awareness of the student’s and master’s
rights to personal educational goals; positions participants of the educational process:
the teacher creates the conditions for independent learning; mutual partnership between
teacher and student forms and methods: democratic, dynamic forms organization of the
educational process; emphasis on independent work of students; remedies: traditional
textbooks are supplemented with resources of information and telecommunication
systems and media; control and assessment: shifting emphasis on student self-control
and self-esteem. The process of creating an individual educational trajectory is
characterized by three stages:

— psychological and pedagogical study of personal characteristics, needs, interests,
requests students, analysis of results. Identification of capable students and students
with learning problems. Diagnosis of their ability to work in the individual program
mode;

— development of the content of the program by directions, introducing students to it,
discussion of forms of work;

— monitoring and correction of the program.

The structure of the individual trajectory contains the components: target (definition of
goals education based on state standards, students of pedagogical universities motives
and needs); meaningful (content structure and selection, systematization and grouping,
cross-domain linking) diagnostic (system definition maintenance diagnostics);
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organizational and pedagogical (conditions and ways of achieving the goal).

In constructing the educational trajectory of students of pedagogical universities in
the process study of subjects and passing of educational practices it is possible to use
such an algorithm: diagnostics of the level of development and degree of formation
students’ personal qualities. At this stage, one identifies basic needs and motives of
students, their readiness for mobile learning, students’ initial level of knowledge and
skills. In the second step, each student or group of students presents their learning
outcomes, their collective discussion is held. Further work is organized to identify
deficiencies, problems faced by students.

3 Conclusions

The analysis of the scientific literature provided a basis for the determination of the
essence of the concept competence as a set of knowledge, skills, skills, and experience
that together enables a person to effectively carry out activities or perform certain
functions, ensuring that one can solve problems and achieve some meaningful results
in the future professional activity. The study has found that digital competence has a
purposeful use of ICT to create, search, process, share information with virtual space,
information and media literacy, security skills in the Internet, understanding the ethics
of working with information in the student preparation process of pedagogical
universities. Selected competence structure: motivational value (target), cognitive,
operational-activity, and personality-reflexive components.

Didactic conditions of information-digital formation are defined and substantiated
competences of students of pedagogical universities: actualization of motivational
value component training of students of pedagogical universities; organization of
interaction of educational process subjects in a digital-based learning environment for
individual student support; creation and support of individual student education
trajectories.

We see the prospects for further scientific research in determining ways of
implementing didactic conditions of the formation of digital competence of pedagogical
university students.
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Abstract. The paper theoretically substantiates the methodology of development
of information and communication competence (ICC) in teachers of the military
education system applying the distance form of learning. Scientific approaches
to the concepts of “methodology” have been analyzed and the author’s vision of
“the methodology of development of ICC in the military education teachers” has
been suggested. In particular, they determine the methodological approaches to
the methodology of its development, as well as its main stages, purpose, tasks,
content, methods, types of training sessions, tools and organizational forms of
learning.
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1 Research problem

Currently, all aspects of the social production, including the system of domestic
vocational education are significantly influenced by factors of the information society,
especially information and communication technologies (ICT), which create rather
favorable conditions for providing citizens with a wide range of educational services.
One may positively ascertain that they have substantially improved the modern
education system at all levels, as well as the military education system itself, which
provides vocational training for specialists of the Armed Forces of Ukraine.

In the information society, network educational data centers and modern ICTs can
contribute to significant improvement of the military and professional training of
specialists, including teachers. Firstly, the ability of teachers to use them
comprehensively in accordance with the educational and military-professional needs of
cadets (trainees) is of particular importance. In this regard, it should be emphasized that
their information and communication training must meet the requirements of the
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information society, on the one hand, and of the military sphere, which widely uses the
most up-to-date information technologies, on the other.

Secondly, the development and improvement of ICC by cadets (trainees) at higher
military educational establishments (HMES) should be dynamic and sustainable as
information technologies are updated and improved systematically and rapidly,
especially in the military field. In this regard, teachers need to constantly improve their
professional and pedagogical competence in line with the changes taking place in the
information society and in the Armed Forces of Ukraine [11].

Thus, having analyzed the pedagogical practice in the military education system and
having generalized and systematized scientific sources for the research of ICC in
teachers, clarified its structure and content, we became convinced of the need to create
a methodology for its development in teachers of the military education system
applying the distance form of learning.

2 Analysis of recent research papers and publications

The analysis of scientific sources and thesis papers devoted to ICC of different
specialists shows that the scientific researchers are conducted in the following
problematic areas: interpretation of ICC (Anusca Ferarri [5], Mercée Gisbert [6], Isabel
Gutiérrez Porlan [7], Rune J. Krumsvik [10], Virginia Larraz Rada [12], Yevhenii O.
Modlo [14], Mykhailo V. Moiseienko [15]) and its formation (Yevhenii O. Modlo [13],
Dirk Schneckenberg [16]) and development (Svitlana M. Amelina [1], Albert A.
Azaryan [17], Olga V. Bondarenko [9], F. Xavier Carrera Farran [4], Rostyslav O.
Tarasenko, Olga G. Yaroshenko [22]).

However, the problem of creating a methodology for the development of ICC in
teachers of the military education system remains unaddressed.

The purpose of the present article is to substantiate the author’s methodology for
the development of ICC in teachers of the military education system applying the
distance form of learning.

3 Results of the study

Nowadays, in the conditions of development of the modern military education system
in Ukraine, results of pedagogical science research, which should substantiate the
educational process in HMES in the information society, develop innovative
technologies and methods of professional training of military specialists, including with
application of ICT, are of particular importance. One of the topical and promising areas
of pedagogical research in both theoretical and practical aspects is the development of
a comprehensive author’s methodology for the development of ICC teachers of the
military education system applying the distance form of learning, which should keep
up with the requirements of today, and take into account all modern trends in military
science and practice development, including the informational area.

In particular, the Decree of the Ministry of Defense of Ukraine dated December 21,
2015 No. 744 “On Approval of the Concept of Distance Learning in the Armed Forces
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of Ukraine” identifies the main directions of development of one of the main
organizational forms of training in the Armed Forces of Ukraine — the distance form of
learning, which emphasizes the importance and relevance of our scientific task of
creating methods of ICC development in teachers applying the distance form of
learning.

Thus, the Great Interpretive Dictionary of the Ukrainian Language defines the
concept of “methodology” as “the doctrine of teaching methods of a certain science,
subject” [1, p. 664], and according to Vasyl V. Yahupov, the methodology is “specific
forms and means of using methods, through which the deeper knowledge of various
pedagogical problems and their solution is realized” [21, p. 357].

We adhere to the opinion of Semen U. Honcharenko, who interprets the notion of
“learning subject methodology” as ““a branch of pedagogical science that examines the
patterns of learning of a particular subject. The content of the methodology as a partial
didactics includes: establishing the cognitive and educational value of a given subject
and its place in the educational system; defining the tasks of learning the subject and
its content; elaboration, according to the tasks and content of training, of methods,
methodical tools and organizational forms of training” [8, p. 206].

Therefore, the methodology in pedagogy is a purposefully substantiated methodical
system of teaching and learning methods, types of lessons, methodical tools and
techniques, tools of training and education, forms of organization of learning and
educational activities, aimed at solving specific pedagogical tasks of educational,
developmental or other nature, perfection of certain personal, subjective, mental,
professional and other qualities, formations and manifestations of students.

Taking into account results of the analysis on interpretations of the concept of
“methodology” in pedagogy, we can conclude that the methodology of ICC
development in teachers of the military education system is a set of purpose, hierarchy
of goals and objectives, content, forms of learning organization, teaching methods,
types of lessons and teaching tools, which are applied and implemented methodically,
systematically and consistently at the main stages of its development. It should be based
on leading methodological approaches — systematic, competent, informational, subject-
activity and contextual [11, pp. 10-16].

It relies on modern methodological approaches, which are conceptual grounds for
defining the purpose, objectives, principles, content, teaching methods, types of
lessons, tools and organizational forms of learning for the development of their
competence, i.e. the main components of the methodology, which are creatively applied
in the three stages of development of the ICC in teachers of the military education
system.

The purpose of the methodology is to develop ICC in teachers of the military
education system, which is achieved by realizing the main and partial goals of its
development.

In accordance with the stated purpose, the main tasks for ICC development in
teachers are determined in accordance with the leading provisions of modern
methodological approaches, in particular:
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— development of the value-motivational component (values of pedagogical activity
using ICT; motivation for ICC development);

— development of the intellectual component (the knowledge of: ICT theory;
theoretical foundations of analysis and decision-making in the military sphere;
technology of processes (phenomena) modeling in the teaching of general and
military-specialized subjects; theoretical provisions of the cyber security in the use
of ICC in their teaching; modern software and hardware; software development
technologies according to the methodology of teaching specific discipline);

— development of the praxeological component (these are the following abilities: to
use ICT effectively in pedagogical activity; to systematically develop and apply
modern hardware and software in the process of teaching general and military-
specialized disciplines and to identify their cyber vulnerability);

— development of the informational and technological component (these are the
following abilities: to use ICT systematically and contextually in pedagogical
activity; to synthesize various software tools for improving the effectiveness of
teaching of specific educational disciplines; to develop information software tools
for their teaching);

— development of the subject component (pedagogical subjectivity of a teacher in the
information society; the ability to objectively self-evaluate as the subject of
pedagogical activity within the framework of official functions of the teacher of
specific general and military-specialized disciplines).

For their development, it is advisable to adhere to the pedagogical principles of training
at a higher military school [19, p. 230] taking into account creatively the principles of
distance learning. In particular, the following principles of study at a higher military
school shall be applied:

— scientific training implies that all facts, knowledge, provisions and laws that are
taught must be scientifically sound and in line with the modern developments of
science and technology in general and the military sphere, in particular;

— systematic and sequential training means the systematic and consistent presentation
of educational material and systematic work of cadets (trainees) with it; depending
on the content and the specific discipline, the specifics goals, the teacher shall use a
certain system of lessons, guiding cadets (trainees) from simple reproduction to
independent creative activities with the studied material, including the direct
modeling of specific military and professional situations using ICT;

— accessibility of training implies adherence to the following rules: from simple — to
complex, from known — to unknown, from close — to distant, as well as taking into
account the level of development of teachers, cadets (trainees), their individual
characteristics; it requires the determination of time and labor costs, the level of
mental and physical strain of students;

— the link between training and modern military practice is based on the objective links
between science and military field, modern military theory and practice;

— awareness and activity in learning — it defines the subjective role and position of both
the teachers and cadets (trainees) in the educational process; it requires awareness
and self-stimulation of their pedagogical and educational activity and purposeful
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management of it; formation of a positive attitude in cadets (trainees) towards a
military specialty, an interest in educational material, close connection of training
with military practice and its use in field, challenges of training, differentiated
approach, use of modern information technologies and tools;

— visibility in training promotes conscious and holistic visual perception of educational
information by teachers, cadets (trainees), its comprehension and assimilation,
educates observation, attentiveness and develops practical thinking;

— sound knowledge and formation of practical skills and abilities — involves the
repetition of the learning material by students by sections and structural parts, its
memorization in combination with the learned, highlighting the repetition of main
ideas, the use of various methods, organizational forms of learning and types of
lessons;

— individualization of training allows each cadet (trainee) to master creatively and at
an individual pace the educational material in the conditions of joint educational
activity, taking into account the level of their own intellectual and military-
professional development, individual cognitive and practical needs, interests,
motivation activity, will and capacity;

— emotional component of the learning — involves the influence of the teacher on
formation in cadets (trainees) of emotional and volitional sphere as a military
professional, which directly activates their educational and cognitive activity, and
prevents the emergence of negative impacts, by the way of logical, lively teaching
of interesting examples, using various visual aids etc.

At the same time, it is necessary to creatively adhere to the pedagogical requirements
and rules of specific principles of distance education (Valerii Yu. Bykov) [2]. These
include:

— interactivity (involves the teacher’s dialogue with a student);

— adaptability (provides the individual pace of the educational activity of cadets
(trainees), provides for their own choice of the course, time for its study, term of
consultations and examinations and tests, periodicity and intensity of their
educational activity);

— humanity (consists in directing the educational process to an individual, creating the
most favorable and comfortable conditions of study; mastering the military
profession through the manifestation of creative individuality, civic, moral and
intellectual qualities and their purposeful creative systematic development, which
would provide cadets (trainees) with secure and comfortable conditions for
professional education);

— priority of the pedagogical approach (the modeling of educational process provides
for purposeful designing of distance learning taking into account the contingent of
students, substantiation of specific concepts of formation, development and
improvement of certain phenomena, creation of didactic models of those
phenomena);

— pedagogical feasibility of application of modern information technologies (requires
pedagogical evaluation of the effectiveness of each stage of the distance learning;
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not only the ICT implementation, but the corresponding content of training courses
and educational services should be brought to front);

— the choice of the educational content (the content of education must meet, on the one
hand, the regulatory requirements of the State Educational Standard and the labor
market, and on the other hand — the specific requirements of a student, and in our
case, teachers and cadets (trainees) of the military education system);

— ensuring the protection of information circulating in the technological system of
distance learning (involves the introduction of organizational and technical means
of safe and confidential storage, transmission and use of various data and
information in the educational process);

— adherence to the reference level of education (requires a certain amount of
knowledge, skills, competences in both teachers and cadets (trainees));

— correspondence of information technologies to the goals, content and methods of
training (adequacy of information training technologies to models of distance
learning in the military education system);

— flexibility and mobility (creation of information networks, databases and banks of
knowledge and data for distance learning in the military education system, which
allows adjusting, supplementing and improving the educational program;
preservation of information invariant education);

— correspondence of distance learning to the existing organizational forms of
education (projected distance learning would give the required social, economic and
educational effect, provided that the created and implemented information
technologies do not become a foreign element in the traditional education system,
but will be naturally integrated into it);

— cost effectiveness (involves rational use of financial and material resources, financial
and technological calculation of the effectiveness of advanced training in the military
education system by distance learning).

Learning methods and types of training used in the methodology. The distance
education, line the full-time one, uses both traditional and active teaching methods [20].
For example, the following traditional teaching methods are:

— oral teaching of the educational material, which is divided into verbal-informative,
verbal-heuristic, verbal-problematic, and verbal-research. It includes different types
of stories, explanations, narrations, lectures;

— discussion of the studied material is divided into verbal-informational, verbal-
heuristic, verbal-problematic, and verbal-research. It includes different types of
conversations, seminars, discussions, brainstorming, intellectual briefings, situation
analysis etc.;

— demonstration is divided into visual-informative, visual-practical, visual-heuristic,
visual-problematic and visual-research. It includes presentation, illustrations,
observations in the form of personal display to subordinates of some techniques and
actions, demonstration of actions of individual soldiers, troops and units, display of
natural and imaginative means of visualization, demonstration of films, etc.;

— practical methods are divided into practical-reproductive, practical-heuristic and
practical-research (problematic). These include practical classes, group exercises,
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laboratory work, lessons, maintenance of military equipment and weapons,
command and control training, firing, driving military vehicles and more. For
example, the main types of training at HMES that train officers for communication
units and troops are tactical training and drill instruction, partial and comprehensive
training, tactical and special training, command and staff training, training of troops.
Accordingly, the methods of ICC development in teachers must be tailored to the
special and general military disciplines;

— self-work is divided into all types of training applied in the above methods — verbal,
visual, practical-information. It includes: work with printed sources; independent
study of machinery; self-training; independent viewing of films, TV shows; work
with information sources and the Internet, etc.;

— the methods of control and self-control in training include: individual control
interview; questioning; written; testing; quests; machine control; self-control; exam;
credit and more.

The combination of different teaching methods and types of training in the process of
development of ICC in teachers of the military education system facilitates the
development of subject actions, the development of actions inherent in their
pedagogical activity through the means of ICT. The development of their ICC is not
possible without the pedagogically balanced use of various types of training. It is also
advisable to use all traditional types of training in their distance learning process. A
compulsory methodological requirement is their adaptation to the ICT system and its
application, taking into account the educational needs and capabilities of military
education teachers.

Tools. In the technique it is advisable to use all the means used in the educational
process, including ICT: computer-based educational systems in the conventional and
multimedia versions; laboratory remote workshops; simulators; electronic libraries
with remote access; didactic materials based on expert systems of educational purpose;
didactic materials based on geo-information systems, etc.

The material basis is also profoundly changing in the development of teachers’ ICC.
It is an important component of the material support of the educational process in the
conditions of distance learning, which is inextricably linked with the content and
methodological systems of training of different educational disciplines in distance
training courses for teachers of the military education system.

Forms of training organization are forms of organization and realization of the
educational process at distance upgrade training courses for teachers, participants of
which carry out educational interaction principally and mainly remotely (at a distance
that does not involve direct educational interaction of participants when the participants
are beyond the territory of possible direct educational interaction and when their
personal presence in certain educational premises of the educational establishment is
not obligatory in the course of training) [3].

The process of interaction of distance learning participants is usually synchronous
(remote contact with the teacher, in real time) and asynchronous (contactless mode of
interaction with the teacher).
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Thus, the pedagogical practice of professional development by distance learning for
teachers may creatively adapt and use the following well-known types of teaching:
lectures; seminars; laboratory work; tests; credits; exams; consultations; self-work, etc.
However, they must be adapted to distance learning in both the contact and contactless
phases. It is most appropriate to use active learning methods that can be implemented
through the use of computer networks, audio-video and another telecommunication
tools, including directly and necessarily the Internet (see Table 1).

Table 1. Teaching methods and types of lessons for the development of ICC in teachers
applying the distance form of learning.

Stage Goal Tasks Method, technique, | Type of a
way lesson
. . . all kinds
The value- to develop and enrich development of the questl.onmg,.testmg, of training
.. the values and T stimulation, . .
motivational S value-motivational . . . _|in the high
motivation of ICC conversation, discussion o
stage component of ICC military
development etc.
school
independent work with
to develop theoretical educational materials,
. development of .
and practical . educational .
intellectual, . all kinds
knowledge of the use . conversation, ..
The . . praxeological, . . . of training
of ICT in pedagogical . . educational discussion, |. .
development . - information- . in the high
stage activity, practical technological method of exercises, milita
g skills and ability to Ol0glcal, method of oral control, Y
. . subjective school
apply them in their components of ICC self-control, method of
activities P written (test) knowledge
control
to implement
successfully the completing the ICC
previous stages of the | development in | method of written (test)
methodology of ICC teachers of the control of knowledge, | practical
The final development; to military education practical skills, and
stage perform the system; determining | capacities and abilities | control
pedagogical the levels of ICC | of applying ICT in the | lessons
evaluation of the ICC |  development in pedagogical activity
development levels of teachers
teachers

Accordingly, the use of ICT tools in the process of development of ICC in teachers
within the distance learning framework affects all the system components of its
methodology, which allows setting and solving much more complex and applied
pedagogical problems and situations in the process of its development, improving their
creative intellectual and practical potential, critical and at the same time pedagogical
thinking, independence in acquiring knowledge, working with various sources of
educational information.

In the framework of our research, all the above elements of the ICC development
methodology are prioritized in value-motivational, developmental and final stages,
each having specific tasks and providing for specific educational results in accordance
with the purpose of research and hierarchy of formulated goals for professional
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development of teachers in the distance form of learning. It is advisable to implement
through the distance learning course for teachers “Information and Communication
Technologies in the Scientific and Pedagogical Activity of Teachers” (108 hours, term
— 2 weeks).

The value-motivational stage is aimed at the development and enrichment, first, of
the ICC development values by solving the following tasks: development of a positive
attitude of teachers to ICT and their systematic application in the pedagogical activity;
enrichment of axiological sphere of their consciousness and awareness of ICT, their
nature among the categorical concepts of the universe, transformation of their essential
characteristics in the conditions of the information society development: value
orientations regarding their pedagogical existence in the information society as a
subject of professional activity; promotion of awareness of the value aspects of ICT and
identification of the practical application thereof in the pedagogical activity.

Second, by improving the motivation for the ICT development through solving the
following tasks: development of a motivational attitude of teachers to pedagogical
activity, which includes mastering the guidelines for the systematic use of ICT in the
pedagogical activity; development of their desire to enrich their own information and
communication potential as a subject of the pedagogical activity.

Accordingly, teachers should be aware of the value-motivational aspect of the ICT
use in the pedagogical activity, be clear about where they can and shall apply them
purposefully and systematically, and understand the benefits of their ICC developing
for as a teacher in the information society and the military education.

The developmental stage is aimed at fostering theoretical and practical knowledge
about the ICT use in the pedagogical process, practical skills and abilities for their
creative application in the pedagogical activity. In particular, the focus is on
development of the ability to search and analyze information, its synthesis and
comparison, abstraction, generalization and concretization through ICT, taking into
account the specifics of teaching military and specialty disciplines. Particular attention
should be paid to development of flexibility and criticality of practical military and
professional thinking, development of a set of abilities to work with hardware and
software and its systematic and creative use in the pedagogical activity; the proactive
nature of practical application of ICT to design and model quasi-professional situations
in military activity.

The final stage supposes that the successful implementation of the previous stages
of the ICC methodology would promote the development of all its components;
teachers are able and willing to use ICT in the pedagogical activity. Accordingly, to
confirm this hypothesis, it is necessary to diagnose its development, which will allow
evaluating the effectiveness of the proposed method.

4 Conclusions and prospects of future research

Therefore, the ICC development in teachers of the military education system is a
pressing scientific and pedagogical problem, which involves the use of appropriate
specialized methods for development. The created methodology for the ICC
development for teachers of the military education system in distance learning can be
successfully implemented upon implementation of the specialized course “Information
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and Communication Technologies in Scientific and Pedagogical Activity”.
Accordingly, a consistent study of the topics of the distance course using ICT is a
necessary pedagogical condition for the effectiveness of the implemented methodology
for the ICC development in teachers of the military education system.

Prospective directions for further research: experimental testing of the ICT

development methodology for military education teachers in retraining and advanced
training courses in the distance form of learning.
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Abstract. The article reveals scientific approaches to substantiating and
developing technology to form social information competence of future Iraqi
journalists based on using a dynamic pedagogical site. After pre-interviewing
students of the Journalism Faculty at Al-Imam Al-Kadhim University College
for Islamic Sciences in Baghdad, the authors came to the conclusion there are
issues on defining the essence of social information competences. It is established
that the majority of respondents do not feel satisfied with the conditions for
forming these competences in the education institutions. At the same time, there
were also positive trends as most future journalists recognized the importance of
these professional competences for their professional development and had a
desire to attend additional courses, including distance learning ones.
Subsequently, the authors focused on social information competence of future
journalists, which is a key issue according to European requirements. The authors
describe the essence of this competence as an integrative quality of personality,
which characterizes an ability to select, transform information and allows to
organize effective professional communication on the basis of the use of modern
communicative technologies in the process of individual or team work. Based on
the analysis of literary sources, its components are determined: motivational,
cognitive, operational and personal. The researchers came to the conclusion that
it is necessary to develop a technology for forming social information
competence of future journalists based on the use of modern information
technologies. The necessity of technology implementation through the
preparatory, motivational, operational and diagnostic correction stages was
substantiated and its model was developed. The authors found that the main
means of technology implementation should be a dynamic pedagogical site,
which, unlike static, allows to expand technical possibilities by using such
applications as photo galleries, RSS modules, forums, etc. Technically, it can be

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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created using Site builder. Further research will be aimed at improving the
structure of the dynamic pedagogical site of the developed technology.

Keywords: Social information competence, Future journalist, Dynamic
pedagogical site, Technology.

1 Introduction

1.1  Research problem

Globalization of modern society, economic changes cause the intensification of the
competent approach to training modern specialists. It is the level of its formation that
determines their competitiveness in the labor market. As a result, there is a need to
implement a competent paradigm in vocational education that involves radical changes
in methods, forms and means of learning [11]. This trend is also common for training
future journalists around the world [10]. It acquires particular importance in countries
which are in conflict zones. It is Iraq today. Development of the modern information
society and special conditions of personality in the society stimulate the need for
particular attention of scientists to forming social and informational competence of
future journalists in general and Iraqi ones in particular. There is a search of
technological ways to meet the public demand based on information technologies that
have recently tended to be dynamic pedagogical sites.

They introduce fundamental changes in the professional training of future journalists
as they allow to implement a person-centered approach on a high level of requirements
in following the competence paradigm. However, at the present stage, there is a clear
discrepancy between the growing demands of society for forming social and
information competence of future journalists and the lack of development of the
necessary technologies, based on effective information resources, in relevant higher
education institutions in Iraq.

The purpose of the paper is to substantiate and develop the technology of shaping
the social information competence of future Iraqi journalists based on the use of a
dynamic pedagogical site.

1.2 Problem statement

Today, there is no doubt that the competency-based approach should become the basis
for fundamental changes in vocational education [9]. Indeed, according to John Raven,
competence is a specific ability to effectively perform certain actions in a particular
professional field [10]. And Iryna V. Demura agrees with the definition. She believes
that competence is an appraisal category that characterizes a person as a subject in terms
of the ability to make qualified judgments, to take adequate responsible decisions in
problem situations, to plan and act to rationally and successfully achieve set goals [2,
p. 66]. Taking into account the aim of the study, the most appropriate definition of
professional competence is a special set of knowledge and skills that allows a specialist
to successfully operate in the professional field in any, including extreme, conditions
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[5, p. 46]. The very conditions take place in Iraq, which is in an unstable position due
to the aggravation of conflict situations there. In addition, the country has a significant
level of illiteral population, lack of qualified specialists, strict control of political forces
[6; 8]. This complicates the working conditions of journalists and their achieving a high
professional level. Undoubtedly, these peculiarities of professional activity must be
taken into account in their professional training and in higher education institutions in
Iraq, actively involving modern information technologies.

2 Results

To obtain objective information on the state of implementing the competency-based
approach in the training of future journalists at higher education institutions of Iraq, we
carried out a questionnaire survey among the students of the Journalism Faculty at Al-
Imam Al-Kadhim University College for Islamic Sciences in the city of Baghdad.

The reliability coefficient for the questionnaire had a value from 0.85 to 0.91 (for
p <0.01), which proves its high reliability.

The survey was carried out during the 2018-2019 school year. There were
58 students in the second year of study. According to the respondents data, the age
ranged from 20 to 25; there were 35 male and 23 female students.

The questionnaire had sixteen questions, mostly closed-ended questions and some
open-ended, which were meant for open answers of respondents. At this stage of the
research we focused on guaranteeing students’ understanding of concepts “social” and
“information” competencies. Next, there will be the results of the survey which students
offered when answering open-ended questions (with the maximum of the original
language).

The question “Do You know the concept of social competence?” got 85% positive
answers. For the question “Are you aware of the concept of information competence?”,
97% of respondents chose “Yes”. From this, we concluded that most students are
familiar with the concepts of “social competence” and “information competence”. But
further, there was a certain contradiction. Providing an answer to the question “How
would you define the concept of “social competence?”, 85% of respondents gave
mostly chaotic answers, e.g. that it relates to the protection of people, especially those
that have special needs. 5% of students understand this competence as “the ability to
put the right person in the right place” and 10% did chose the option “I don’t know”.

More accurate responses were received from half of the respondents when answering
the question about the essence of the concept “information competence”: 28% of
respondents stated that “it is when a journalist has sufficient knowledge in collecting
information”; and 22% said “it is when a journalist has a full understanding of scientific,
social, or political information”. The other half of respondents chose the option “I don’t
know”.

So, although most students have certain knowledge of “social” and “information”
competence, as the answers to the first two questions proved, but they haven’t got
necessary profound knowledge. As the additional survey showed, the reason for this
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was the lack of attention to these competencies when teaching professionally oriented
disciplines.

The questionnaire had a task of ranking qualities according to their importance for a
journalist:

. ability to study new ways of activity;

. the ability to make a decision;

. the ability to build communication;

. the ability to study situations in society;

. the ability to organize an individual and group work.

o o0 o

Unfortunately, only 46% of the respondents did the ranking task. Ranking the responses
as the most important was as follows. “The ability to build communication” was
number one in almost 58% of those who answered the question; “The ability to study
situations in society” was number one for 23% of respondents; “The ability to study
new ways of activity” was chosen by 11%; “The ability to make a decision” was the
most important for only 4%; “The ability to organize individual and group work” was
also chosen by 4% of the respondents. It’s crucial to emphasize that 54% of respondents
did not answer this question. The results of the survey are in Figure 1.

X 70
2z
£ 60
T
5 50
)
$ 40
]
3 30
St
E 20
3w -
0 I I
the ability the ability the ability the ability to make the ability to
to build to study situations  to study new a decision; organize an
communication in society ways of activity individual and
Answer options group work

Fig. 1. The survey results of the respondents when ranking importance of certain qualities

When answering the question, “What, in your opinion, contributes to the formation of
social competence?”, the answers were as follows: 10% chose the disciplines of Civil
freedom and Sociology; 4% — Culture of freedom; 86% chose the option “I don’t
know”. When answering the question, “What, in your opinion, contributes to the
formation of information competence?”, 5% of the students chose Sociology, 5% —
Information culture; and the vast majority (90%) chose the option “I don’t know”.
Therefore, the answers to these questions can be traced to insufficient knowledge and
understanding of the deep connections between academic disciplines and their
influence on the formation of the concepts of social and information competence in
general.
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Students were asked to answer the question of whether they find the conditions of
forming social competence satisfactory at the education institution. The results showed
that only 14% of the respondents were satisfied with the conditions, while the majority
(86%) believed that they were insufficient. When answering the question whether they
find the conditions of forming information competence satisfactory, 100% of the
respondents chose the answer “No”. The results indicate dissatisfaction of students with
the conditions for forming social, and especially information competences created at
Al-Imam Al-Kadhim University College for Islamic Sciences.

The students were also asked the following question: “What contributes to the
formation of a single information space?”” with the following options to choose:

a. computer technology;
b. information resources;
c¢. international communication.

Only 48% answered it. Ranking on the most important position was as follows:
“International communication” by 54% of the students who answered; “Information
resources” by 29% of respondents and 17% of the respondents chose “Computer
technology”. The results of the survey are in Figure 2.
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Fig. 2. The results of the respondents when answering the question What contributes to the
formation of a single information space?

The students were asked to determine what classes stimulate the creativity of future
journalists. Only 55% of the respondents offered answers. The ranking of the responses
showed the following results: practical classes were chosen by 57% of the students,
group classes — by 31% and 6% of the respondents chose individual tasks and lectures
respectively (Fig. 3).

There was also the question: “Are you interested in the problems of forming future
journalists competence?” 66% of the respondents answered affirmatively and 17%
chose the option “Sometimes”. The question was of no interest for 17% of the survey
participants.
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Fig. 3. The results of the respondents when answering the question What classes stimulate the
creativity of future journalists?

The students were asked the following open-ended question: “What qualities, in your
opinion, determine the level of competence of the future journalist?”. The results
showed that the overwhelming majority of them (90%) identified such qualities as
honesty and determination; 5% pointed out that “they are the ability to collect
information and to form a level of social relations™; and 5% of the respondents did not
answer this question.

It was of interest to us whether students believe social and information competences
have a significant impact on the level of journalist professionalism. The answer was
unanimous: 100% of them chose the answer “yes”. We got the same answer to the
question of whether they would like to attend additional courses in order to form social
and information competences. The students’ answers prove importance of the
competencies for professionalism and show they are ready for additional training. To
clarify the last question, we asked whether the students would like the extra courses to
be organized remotely? 96% of them chose the answer “yes”. The answer demonstrates
their readiness to implement new information technology of education in the process
of vocational training.

Thus, the analysis of the survey results of the students at the Faculty of Journalism
at Al-Imam Al-Kadhim University College for Islamic Sciences, Baghdad, shows that
students were not always active, especially when it was necessary to show their
knowledge and define the notion. The conditions for forming information and social
competences created at the education institution were not satisfactory for most of the
students. However, there are also positive trends — most of them recognize the
importance of these professional competencies and are ready to attend additional
courses for their formation, including those in the remote mode.

It is worth noting that for the Arab educational system, the competency-based
approach is fundamentally new today. Its implementation doesn’t get much attention
and it remains at the periphery of vocational training. Therefore, managing the quality
of education and training of journalists in Iraq requires urgent adjustments. Moreover,
at the present stage, the training of future journalists should be directed towards the
formation of their ability to use modern information technologies in their professional
activities and the ability to manage information coming from different sources. The
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practical implementation of the competency-based approach will certainly increase the
level of competence of Iraqi journalists.

The revision of curricula for journalists, changes in the content of curricula, the use
of innovative forms and methods of organizing the learning process, the creation of a
modern set of methodological support will help solve the task. It is extremely important
to organize independent work of students, since it contributes to the development of
motivation for further development of information technologies, self-organization of
the student’s activity, and allows them to be independent in decision-making.

Further, social information competence of the journalist was of prior interest to the
study as it belongs to be the key competences and is viewed by the European
community through such indicators as knowledge of information technology, critical
attitude to social information, etc. [3, pp. 428—429]. It systematically covers the
peculiarities of both the social and informational competences of future journalists.

The preliminary work allowed for the authors to define the concept of social
information competence (SIC) of journalists as an integrative quality of personality,
characterizing an ability to select, process, transform information and organize effective
professional communication based on the use of modern communicative technologies
in the process of individual or team work [1, p. 13].

When conducting the study, we determined the components of social information
competence of journalists and their content:

1. Motivational component: implies an interest to the formation of social information
competence, the development of motives for self-improvement.

2. Cognitive component: includes knowledge about information technologies used in
journalism; knowledge of the social technologies of the journalist’s activity;
knowledge of norms (ethical and legal), regulating professional activity.

3. Activity component: ensures the formation of skills that allow collective and
individual activity in the information environment for future journalists; abilities to
search, collect, represent, and transmit information; abilities to analyze information
from different sources and synthesize new knowledge; abilities to creatively
comprehend information and create as well as share in the information space own
tools based on information technology

4. Personal component: involves the formation of personal qualities necessary for
future journalists, namely, responsibility, independence, diligence, organization,
perseverance.

To address the problem of implementing these components in the process of
professional training of future journalists is Iraq, technologies for forming social
information competence of journalists were substantiated and developed.

Technological approach to education is traditional. In the study, there is the position
that the structure of pedagogical technology includes the conceptual framework;
content (learning objectives, contents, training material) and procedural (organization
of educational process, methods and forms of educational activities, diagnosis of the
educational process) parts [7, p. 907].

Based on these conclusions and taking into account the structure of social
information competence of future journalists, the stages of study technology were
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identified, which included preparatory, motivational, operational, and diagnostic
corrective.

The preparatory stage of techmology has the objective of carrying out
organizational and methodological work. One of the basic tools of technology will be
a dynamic pedagogical site of the teacher and the textbook that will meet the
requirements of forming social information competence of future journalists. They will
be developed at this phase. Simultaneously, it is necessary to take organizational steps
in introducing them in educational process of education institutions. Previuosly, it is
necessary to deal with teachers to increase their attention to this competence in the
educational process. Therefore, the enhancement of classroom training to form social
information competence of future journalists is the first pedagogical condition of
implementing the technology of study.

Next, it is about detailing the work on the development of a dynamic pedagogical
website which is the main tool of the presented technology. Dynamic websites differ
from static ones as they allow to expand opportunities through applications such as
photo galleries, RSS modules, forums, etc. Today websites of this type are actively used
by teachers, therefore, it’s called “pedagogical”. In our study, this dynamic pedagogical
site should be the tool of the teachers, which will allow them to systematically and
promptly provide information on the formation of social information competence of
future journalists.

Thus, a dynamic pedagogical site for formation a journalist’s social information
competence is an information-pedagogical construct that allows the teacher to
positively influence the formation of the communicative and information components
of the professional activity through the complex use of measures to form theoretical
and practical training, also professional qualities through the mobile use of information
technology.

Site builder was used. This is an online service that allows to create a website and
publish it in the Internet without programming skills. Only an Internet-enabled
computer and a web browser are required to use it.

The advantage of Site builder is that it allows you to customize virtually every
element of the template without programming. In particular, it allows you to make the
following changes to the template:

1. Adjust the position of the header.

2. Change the font layout of the entire site.

3. Specify the font, height and spacing of the logo font.

4. Change the background image, types and kinds of links, etc.

Based on this constructor, during the study, the website was developed to organize the
independent work of future journalists. It includes the following structural components,
which are located in the menu bar:

1. Home.

2. The program of organizing independent work of students.

3. Tutorials, textbooks and teaching materials for self-education.
4. Dictionary.
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5. Video appendices (including video lectures by the teacher on the “Student
Independent Work Program”, interesting video information on journalistic topics,
etc.).

. Audio Add-ons.

. News in Journalism.

. Conferences, forums symposia on journalism.

9. Grants, training for journalists.

10. Knowledge tests.

11. Tests to determine the personal qualities of future journalists.

12. Forum.

13. Help.

00 3 N

The last component is not obligatory. It consists of information about the basic elements
of'using a pedagogical site and includes instructions that are necessary to navigate there.

The site has a photo of the teacher, contains the national symbols, allows learning in
two languages: Arabic and English (Fig. 4).
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Fig. 4. The page of the dynamic pedagogical site

Creating a learning social informational environment based on a dynamic pedagogical
site that promotes self-education of future journalists is the second pedagogical
condition for implementing the mentioned technology.

The motivational stage of the technology is aimed at encouraging students to form
their social information competence as an important component of their
professionalism. This will be done through a dynamic pedagogical site, the materials
of which will collectively give an idea of importance of the competence and the process
of managing its formation. A significant role is assigned to the teaching staff of the
education institution, which should pay much attention to the competence in the process
of teaching academic disciplines in order to provide relevant professional interest in it.

Forms of stage implementation: lectures, seminars, individual work.
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Methods of stage implementation: persuasion, interactive conversations in the
Internet, case-technology.

Means of stage implementation: dynamic pedagogical site, computer.

The operational stage of the technology is the basis of the formative stage of the
pedagogical experiment. It is aimed at forming necessary knowledge, skills, experience
and professional qualities of students that will correspond to the essence of the future
journalists’ social information competence. To implement these tasks, all the webpages
of the dynamic pedagogical site and a set of cases will be used. It is necessary to
strengthen the work of the teaching staff by intensifying attention to the formation of
this competence.

Forms of stage implementation: problem lectures; seminars, individual, group and
pair work; individual work.

Methods of stage implementation: persuasion, interactive conversations and online
case decisions, case-technology, personal example.

Means of stage implementation: dynamic pedagogical site, computer, cases.

The diagnostic corrective stage of technology is aimed at clarifying qualitative
changes in the formation of social-information competence of future journalists and to
carry out corrective technological measures (if necessary) on this basis. This work was
carried out at the control stage of the pedagogical experiment.

The model of technology of forming social information competence (SIC) of future
journalists on the basis of a dynamic pedagogical site, which in addition to educational
functions, included also managerial (organization, planning, decision-making, control
over the qualitative formation of SIC). This model was implemented in the educational
process of Anbar University (Er Ramadi) and Tikrit University (Tikrit). The study
involved 52 individuals. The implementation of the developed technology led to
positive changes in the quality of students education. A complex of diagnostic methods
was created, which included three blocks: a cognitive block of test tasks for testing
students’ knowledge, an activity block of tests for testing their practical skills and a
personal block of psychological tests for determining the formation of professional
qualities. The results showed that almost 42% of the respondents improved theoretical
knowledge and 38% — practical skills. Among personal changes, abilities to self-
development, to work with information, and attentiveness were reported improved.
More detailed results will be presented in the following article.

The model of the technology developed during the study is shown in Figure 5.

Thus, the use of the technology of forming social information competence of future
journalists on the basis of a dynamic pedagogical site led to positive changes in the
quality of professional training.

3 Conclusions

1. The analysis of scientific literature provided grounds for determining the essence of
the concept of “social informational competence” of future journalists as an
integrative quality of personality, which characterizes an ability to select, process,
transform information and allows to organize effective professional communication
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based on the use of modern communicative technologies in the process of individual
or team work and identify its components (motivational, cognitive, activity and
personal).

The aim of the technology: to form SIC of future journalists

The content of the structural components of SIC for future journalists
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Technology Toolkit:
Forms: lectures, seminars, independent work of students, individual and group forms.
Methods: persuasion, interactive conversation and online case management.

Tools: dynamic pedagogical site, computer, set of cases.

Pedagogical conditions: intensification of students’ classroom education in the direction
of forming SIC; creating an educational social information environment on the basis of the

dynamic pedagogical site.

Expected result: SIC of future journalists

Fig. 5. The model of technology for forming social information competence of future
journalists on the basis of a dynamic pedagogical site

2. In the course of the study, based on the survey of the students the Journalism Faculty
at Al-Imam Al-Kadhim University College for Islamic Sciences, Baghdad, there was
an issue of implementing competency-based approach. Next the focus of the study
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was on social information competence of future journalists, which is one of the key
issues according to European requirements. The technology of forming this
competence for future journalists based on the use of modern information
technologies through the implementation of preparatory, motivational, inductive,
activity and diagnostic, correctional stages has been substantiated and developed,
and its model has been developed.

. The main means of implementing this technology has become a dynamic

pedagogical site, the technical basis of which is Site Builder. The contents of the
website pages create all the necessary conditions for organizing qualitative self-
education in order to form social information competence of future journalists.

. Further trends will be aimed at improving the dynamic pedagogical site of the

developed technology.
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Abstract. The article emphasizes the importance of information and digital
technologies in pre-service training of primary school teachers, substantiates the
content and components of information and digital competence of prospective
primary school teachers. It points out that the main purpose of information and
digital training in the pedagogical higher educational institutions (HEI) is to
ensure the formation of digital competence of future primary school teachers, to
prepare them for developing primary students’ digital literacy in classes on
various academic subjects, for active use of ICT in primary school teachers’
professional activities. An integrated approach to the modernization of
information and digital training of pre-service primary school teachers, which
covers the main forms of the educational process — training sessions, independent
work, practical training, and control activities is justified. The article presents the
results the pedagogical experiment aimed at testing the effectiveness of the
integrated approach to the modernization of information and digital training of
prospective primary school teachers. The results are determined by the level of
digital literacy and the ability of students in the control and experimental groups
to use information and digital technology in the educational process of primary
school.

Keywords: information and digital training, information and digital
competence, training by means of network services, prospective primary school
teachers, academic discipline, pedagogical practice, pedagogical experiment.

1 Introduction

The State Standard of Primary Education focuses the educational process on shaping
students’ information and digital competence, mastering the basics of digital literacy
for development and communication, the ability to use digital technologies safely and
ethically in teaching and other life situations [6]. The Concept of the New Ukrainian

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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School recognizes Information and Digital Competence as one of the 10 key
competences to be mastered by students [7]. The Professional Standard of Primary
School Teacher defines the capabilities of a pedagogical employee of a New Ukrainian
School, among which there is the capability to use digital technologies in the
educational process [16]. These documents outlined the guidelines of our study
regarding the development of an integrated approach to the modernization of
information digital training for prospective primary school teachers.

Modernization is improvements, changes that meet the requirements of modern
times [12]. In particular, Olena S. Bereziuk and Vira Smoliar consider the process of
educational modernization to be “... an important step towards the social, political and
economic development of Ukraine. That is why it is important to update the education
system in accordance with today’s requirements, the needs of modern society and the
development of modern personality in it ... ” [2, p. 8]. Vira M. Andriievska has
developed a model of training pre-service primary school teachers using ICT, in which
she has identified the target, content processing, and result-evaluation components [14].
Liudmyla I. Bilousova and Nataliia V. Zhytyenyova consider the intensification of the
educational process to be the main way to improve the professional training of
prospective primary school teachers. The researchers conclude that the process of
intensification of the educational process is closely related, first, to the search and
introduction of pedagogical technologies based on the use of digital means, through
which large-scale educational programs for the development of practical skills in the
use of ICT are implemented [3]. These and other studies are aimed mainly at the
modernization of learning technologies, but do not completely cover the ways of
modernization of the basic forms of organization of the educational process.

The purpose of the article is to substantiate an integrated approach to the
modernization of information digital training of prospective primary school teachers,
covering the main forms of educational process in the higher education establishment
such as training, independent work, practical training, control measures, and to
experimentally test its effectiveness.

2 Results and discussion

Regarding our research, the result of the professional training of prospective primary
school teachers is formedness of their ICT competence. The experimental study was
preceded by an analysis of the works of Olga V. Bondarenko [4], Vita A. Hamaniuk
[5], Lilia Ya. Midak [11], Pavlo P. Nechypurenko [13], Nadiia V. Olefirenko [14],
Oksana V. Ovcharuk [15], Lina M. Rybalko [9], Serhiy O. Semerikov [10], Aleksander
V. Spivakovsky [19], Oleksandra 1. Yankovych [20] and others. The results of the
analysis allowed to clarify the terminology in the field of information and digital
technologies, to determine the essence of information and digital competence of the
future primary school teacher. They are disclosed in our publications [17], [18].

It was also found that the information and digital competence of the future primary
school teacher is formed on the basis of:
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— conscious understanding and knowledge of ICT, opportunities for their use in
personal and social life, education and work;

— awareness of the role of digital technology in supporting creativity and innovation,
responsibility for the use of information;

— ability to find, collect and process various information through digital technologies,
to use it according to real and virtual environment;

— understanding the importance of ICT for lifelong learning [17].

In choosing an integrated approach to modernize the training of future primary school
teachers, we proceeded from the assumption that “the approach is a less directive
methodological formation ... that has or provides an alternative to other approaches and
eliminates the possibility of a single methodology (for example, in some humanities
directions)” [21, p. 58]. The rationale for the integrated approach to information and
digital training of future primary school teachers is carried out in accordance with the
principles of systematicity, consistency, activity, independence; continuity, a
combination of individual and group work using network services; self-development;
reliance on subjective experience.

Let us focus on the main characteristic of the integrated approach to the
modernization of information and digital training of future primary school teachers.
The Law of Ukraine “On Higher Education” [24, Art. 50] determines that the main
forms of organization of the educational process in the higher education system are
training sessions, independent work, practical training, and control activities. However,
the approach to the modernization of information and digital training of future primary
school teachers, justified in our research, concerns the specified forms of organization
of the educational process of HEI.

The analysis of the curricula of HEI that train specialists for primary schools [22]
gave grounds for strengthening the content of the academic disciplines such as “Modern
Information and Digital Technologies of Teaching”, “Practical Course of Computer
Science with Programming Elements”, “Methods of Teaching the Subject “I explore
the world” (information area)” with professionally oriented information regarding the
use of ICT in primary education.

To improve methodological training of students, the variant component of the
curriculum was supplemented with an optional course “Modern Information and Digital
Technologies in the Educational Process of Primary School”. The course curriculum
consists of three modules. The module “Using Network Services as a Teaching Tool”
refers to the development of the learning tools with G Suite for Education. Its main
purpose is to prepare students for shaping the foundations of information and digital
competence in primary school students.

Educational classes can be modernized by organizing group work of students using
network services, systematic application of research, project, and problem methods of
teaching, analysis of pedagogical situations, game modeling of educational activities.

By means of the integrated approach, students acquire the skills to work in a team,
communicate in the process of group activities in the state language working in small
groups (3—4 students) using network services. During group learning activities, in order
to form the key and subject competencies of students, the classes make use of the
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resource potential of social networks and mobile applications [8] that allow students to
create a group for free communication, online exchange of information and access to
important resources. According to the rules of group work, you need to create effective
small groups and elect leaders in them. The effectiveness of the group is ensured by the
psychological compatibility of its members and the ability of at least 50% of them to
carry out educational activities properly [23].

To organize learning activities in groups using network services, we suggest
choosing a G Suite cloud service (or any other by students’ wish). While working, small
groups get access to Google Drive, where students can upload all the information, they
need to complete a group task, giving each member of the group access to it.

During the information processing, students need to create presentations. To do this,
they use Google Slides. It’s allows the whole group to participate in making the
presentation and some adjustments. Teacher evaluates students, monitors their progress
and educational outcomes using Google Classroom technologies.

Working in small groups using network services, students have the opportunity to
work with other applications and platforms, including messengers (Skype, Viber,
Telegram etc.).

In our approach to the modernization of information and digital training of future
primary school teachers, independent work of students is significantly transformed,
which, according to the Regulation “On the Organization of the Educational Process in
Higher Education Institutions”, is the main form of developing students’ competencies
during their free time from mandatory training sessions. The upgrade is that students’
independent work is organized on the G Suite platform using the Google Classroom
service. For independent work, students are offered an electronic educational resource
developed by us on the disciplines of information and digital training. It is hosted in the
Google Classroom environment. Software and methodological support for remote
forms of interaction between students and teachers through dialogue communication
“student — teacher” and “student — student” has been established.

E-learning technologies are used in organizing students’ independent work. These
are new forms and methods of teaching, organizing students’ independent work, and a
new approach to the educational process [1]. To use them in studying the discipline
“Modern Information and Digital Technologies in the Educational Process of Primary
Schools”, an electronic educational and methodological kit was created, which
includes: a working curriculum for students (syllabus), a lecture course, guidelines for
practical work, guidelines for independent work, test tasks, criteria for evaluating
students’ educational achievements, and a glossary.

Doing independent tasks, students can use G Suite elements such as personal email
(Gmail), Google drive (Google Drive) to download and save documents. By means of
Google Docs, Google Sheets, Google Slides, which allow to process text documents in
almost all formats, students build charts, graphs and tables without installing additional
programs on their gadgets, as well as present the results of their activities in the form
of self-created presentations.

According to the integrated approach, students’ independent work with using
network technologies is carried out in the following stages:
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— preparatory stage-setting tasks, drawing up methodical cards, distribution of tasks
among students;

— practical phase — execution of tasks using network services;

— pre-evaluation stage — current verification of the implementation of tasks online;

— generalizing stage — summing up the achieved results, making conclusions,
preparation for the delivery of the developed materials to the teacher;

— final assessment stage — checking and evaluating the work by the teacher in the
student’s personal account at Google Classroom.

We also suggest that students use G Suite services to create and maintain their own
blogs, using the basics of Blogger or Sites Creator to create and maintain a personal
website. Using these applications, future primary school teachers have the opportunity
to share their own developments and achievements in compliance with copyright and
use the acquired experience not only during their studies, but also in further professional
activities.

Practical training in the context of the integrated approach to information and digital
training of future primary school teachers is a long-term involvement of students in the
use of ICT in the educational activities of primary schools. It should be noted that
getting a systematic education (from the level of a professional junior bachelor to a
bachelor’s degree) students undergo five types of practices. At each of them, future
teachers perform tasks related to the use of information and digital technologies in the
educational process of primary schools. Preparing for practice, students also visit
primary schools, where they carry out educational projects, conduct educational
activities for students, get advice from teachers, and perform the experimental part of
course work. Mastering the methods of teaching mathematics, Ukrainian language and
literary reading, computer science, the integrated course “I explore the world” (natural,
civil and historical, social, healthcare aspects), students develop plans and summaries
of training sessions using digital technologies. They prepare multimedia presentations
for lessons, select additional text and illustrative materials, create cards with individual
tasks and additional educational texts, use an electronic database for monitoring student
learning results, systematize and store their own methodological developments on
personal blogs and websites. All this is used during all kinds of pedagogical practice.

The integrated approach to modernization of information and digital training of
future primary school teachers has been pilot-tested in conditions of real educational
process at Bar Humanitarian Pedagogical College named after Mykhailo Hrushevsky,
Uman Humanitarian and Pedagogical College named after T. G. Shevchenko and
Pedagogical College of Khmelnytskyi (Khmelnytskyi Humanitarian Pedagogical
Academy).

Its effectiveness was established according to the criteria, indicators and diagnostic
tools listed in table 1. The participants of the pedagogical experiment were 114 students
enrolled in the colleges having basic general secondary education. The time of the
ascertaining phase of the pedagogical experiment coincided with the end of the study
of the Computer Science, which refers to general education and the overall preparation
for professional junior bachelor’s degree (junior specialist). Measurement was carried
out to identify the residual knowledge and practical skills of students who completed
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the third year of training at the educational and professional level of a professional
junior bachelor (junior specialist). To test students’ digital literacy, we used a test that
consisted of 30 test tasks. According to the results, the respondents were divided into
three groups — with high, sufficient and average levels of digital literacy (table 2, fig. 1).

Table 1. Criteria, indicators and diagnostic tools for the formation of information and digital
competence of future primary school teachers

Criteria Indicators Diagnostic tools
The effectiveness of|Assimilation of knowledge|Computer successfulness tests.
information and|about methods of transmission,|Questionnaire.

digital training for the|search, transformation, use of|Observation.
program of general|information and about resources
secondary education. [of information and digital
technologies used in educational
activities

The ability of| Awareness of  electronic|Average values of semester assessment
students to teach|educational resources (EER) for|in the disciplines “Modern Information

junior high school|primary school. and Digital Technologies in the
students using|Ability to use the tools of|Educational Process of Primary
information and|information and digital{School”,  “Practical  Course  of]
digital technologies. |technologies in the preparation|Computer Science with Programming
and training for primary school|Elements”, “Methods of Teaching
students. Computer Science”.
Ability to independently create|The results of the practical task.
electronic educational |[Expert assessment of primary school
resources. teachers and methodologists during the

period of pedagogical practice.
Electronic portfolio of students.

Table 2. Results of the ascertaining stage of the pedagogical experiment

5 ysos . Students
Level of the students’ digital literacy People] %
High 25 |21,93%
Sufficient 35 |30,70%
Average 54 147.37%
Total| 114 [100,00%

According to the results of the ascertaining stage of the pedagogical experiment, near
half of the respondents had an average level of digital literacy. Of course, this is not
enough for effective shaping the digital literacy of primary students and implementing
the educational process in primary schools using IT.

At the forming stage of the pedagogical experiment, the purpose of which was to test
the effectiveness of an integrated approach to the modernization of information and
digital training of future primary school teachers, the respondents were 54 students of
the control and 58 students of the experimental groups.

The groups consisted of students who started the fourth year and expressed a desire
to continue their studies at college to obtain a bachelor’s degree in a reduced period of
study (120 ECTS credits). The experiment continued until the pre-graduate practice at
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the final year of applicants for an educational bachelor’s degree. During this period,
students studied the subjects of information and digital training such as “Practical
Course of Computer Science with Programming Elements”, “Methods of Teaching
Computer Science”, “Modern Information and Digital Technologies in the Educational
Process of Primary School”. They conducted three types of pedagogical practice
(summer practice in health camps, trial lessons and classes at school, practice “The first
days of a child in school”).

High
22%

Average
47% -

Sufficient
31%

= High = Sufficient = Average

Fig. 1. Diagram of the distribution of future primary school teachers into groups according to
the level of digital literacy (stating the stage of the pedagogical experiment, in %).

The main differences between studying these subjects by students of the control and
experimental group were as follows:

— the students were actively influenced by the educational environment of educational
institutions of the first level, interacted with students and teachers of primary classes
in person and remotely;

— the future teachers studied the course “Modern Information and Digital
Technologies in the Educational Process of Primary schools” included in the variable
part of the curriculum,;

— educational classroom and independent work of higher education applicants was
carried out according to the methods of training described above;

— group training activities were optimally combined with front-line and individual
training and took place using network services;

— the mandatory task of all types of practices was the systematic use of information
and digital technologies in the educational activities of educational institutions of the
first level.
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Since the pedagogical experiment is still in progress (there is still a pre-graduate
practice), then, as stipulated by the methodology for conducting the formative stage of
the pedagogical experiment, two intermediate measurements were made before it
began. One — after studying the disciplines of professional information and digital
training, the second after completing the practices “The first days of the child in school”
and “Trial lessons and classes in primary school”.

The first measurement is the results of the semester control in the disciplines of
information and digital training (figure 2).

Control group
High
15%

Average ’
44%

Sufficient
41%

= High = Sufficient = Average

Experimental group

Average

=

S

High
27%

ufficient
45%

= High = Sufficient = Average

Fig. 2. Levels of formation of digital competence of students in the control and experimental
groups (in %) based on the results of the first measurement.

The second measurement concerns doing a complex task by students before the
beginning of pre-graduate practice, consisting of electronic testing (30 test tasks) and a
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practical task. The practical task was to design and implement one’s own portfolio at
Google Sites as a way to systematize and store documentary evidence of one’s own
achievements in the process of information and digital training. The maximum score
for completing the complex task was 100 points. Students who scored 90-100 points
were assigned to a high level of digital competency, 70-89 points — to sufficient and
less than 70 points — to the average level. This distribution is shown in figure 3.

50.00%

46.43%

50.00% 43.86%
45.00%
40.00%
35.00%
30.00%
25.00% 18.75%
20.00%
15.00%
10.00%
5.00%
0.00%

6.14%

Less than 70 points 70-89 points 90-100 points

H Control group M Experimental group

Fig. 3. Levels of digital competence of participants of the forming stage of the pedagogical
experiment (in %) based on the results of the second measurement.

Figure 3 illustrates that the vast majority of students in the control and experimental
groups scored more than 70 points. In a didactic sense, this is a positive result. However,
the qualitative indicator of the effectiveness of ICT training (the number of students
who have reached a high and sufficient level of competence under study) in the
experimental group is 93.86%, in the control group — 81.25%.

In order to arrive at a statistical conclusion about the reliability of the results
obtained, the y? criterion was used for independent samples at a significance level of
0.05. The resulting value ¥* is equal to 8.118. Compare it with the critical value
T =7.82, indicates that: y*>>7T. So, the obtained results of the formation stage of the
pedagogical experiment are statistically reliable. This leads to the conclusion about the
positive impact of the integrated approach to the modernization of information and
digital training of future primary school teachers both on the process and results of
development of the information and digital competence of prospective teachers of the
New Ukrainian School.
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Conclusions

The standard of higher education of the first (bachelor’s) level of specialty 013
Primary Education, the Professional standard “Primary School Teacher of General
Secondary Education Institutions”, the State standard of primary education
determine the need to develop information and digital competence of prospective
primary school teachers, preparing them for shaping digital literacy of primary
students in classes of various academic subjects. As the analysis of practice has
shown, there are some issues in pre-service pedagogical training, which need to be
solved. One of them, the modernization of information and digital training of future
teachers, including primary classes, is an important task of the theory and
methodology of professional education. Modernization of information and digital
training of student teachers is necessary to ensure the quality of higher education in
the personal and professional directions.

. Modernization of information and digital training of prospective primary school

teachers can be carried out in various ways. In our study, it is proved that one of
them can be the application of the integrated approach to improving the main forms
of the educational process — training sessions, independent work, practical training
of students, and control measures. In the practical implementation of the integrated
approach, a significant role is played by game modeling of pedagogical situations
by students, during which they are teachers who plan, develop and implement the
educational process using ICT.

. The results of the pedagogical experiment were higher among the students of the

experimental group. Processing of the results obtained using a statistical assessment
based on the 7? criterion allowed to make a firm conclusion that the proposed
integrated approach to the modernization of information and digital training of
prospective primary school teachers improves their overall professional training, and
ensures the quality development of their information and digital competence.
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Abstract. The article is devoted to the issue of a cloud-based learning system
implementation as a powerful strategy for future specialists’ training at higher
educational establishments. Using cloud computing in self-work management of
the university courses is essential to equip students with a workload of
appropriate educational materials and variable activities for professional training.
Theoretical and empirical research methods were applied to select the appropriate
services and tools for organizing students’ self-work at university. Critical
analysis of scientific literature, synthesis of the data, didactic observation of the
educational process, designing of the skeleton for university courses,
questionnaires enabled to facilitate the study of the issue. G Suite has been chosen
to enhance the quality of training of prospective specialists at a higher educational
establishment. This paper introduces the outcomes of the project on applying
Google Classroom in the management of students’ self-work while studying
university courses. The focus of the first stage of the project was on testing pilot
versions of the courses with the aim to work out the requirements and
recommendations for incorporation general blended learning model of university
courses. Particular attention is drawn to the designed model of the university
course based on the curriculum with the necessary components of blended
learning in the G Suite virtual environment. Cloud-based higher education is
considered as a prospective tool for design of university courses with the need
for further research and implementation.

Keywords: cloud technologies, G Suite, Google Classroom, higher education,
blended learning, students’ self-work.

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).


mailto:tikorobeinikova@gmail.com,
mailto:npvolkova@duan.edu.ua,
mailto:lana@duan.edu.ua,
mailto:darja.golub@gmail.com,
mailto:natzinukova@gmail.com,
mailto:tb146@ukr.net,
mailto:sbvakarchuk@duan.edu.ua

107

1 Introduction

1.1  The problem statement

The national policy of the preparation of specialists at higher educational
establishments has undergone considerable positive changes in Ukraine due to
supporting the line of European integration processes. The main legal aim is to
implement innovations in the system of university courses learning and teaching.
Current educational settings rely on a computer-based paradigm according to the
strategy of the creation of the modern digital student-friendly environment. Notable
achievements in making Ukrainian education competitive appear in developing blended
learning courses for universities.

The discrepancy of the current situation in Ukraine is that it is a real challenge for a
university to find the appropriate computer tools and ways to digitalize the process of
preparation of future specialists. The urgent requirement of the modern educational
process is based on the use of cloud-based technology and it should be recognized by a
university through the strategy of the renovation of the curriculums. Such a strategy
should address enhancing learning and teaching, improving outcomes of training of
prospective specialists, and building congruent accessible e-learning environment.

1.2 Literature review

Bearing in mind the idea that the chosen cloud environment is to ensure both the general
educational goals and digitalization of study we have analyzed the experience of
educational establishments and scientific works and publications concerning the issue.

In order to select the appropriate services and tools for organizing students’ self-
work at university, a complex of theoretical and empirical research methods was
applied. Critical analysis of scientific literature, synthesis of the data, didactic
observation of the educational process, designing of the general didactic model of
university courses, questionnaires enabled to facilitate the study of the issue.

In recent years a considerable amount of valuable works has been done in the field
of implementation of cloud technologies into education. The benefits and limitations of
cloud computing in education were introduced by Saju Mathew in 2012 [12]. Svitlana
H. Lytvynova et al. have described the special features of the use of cloud services in
non-formal education [9].

The issue of cloud-based learning was repeatedly raised by scholars around the
world. The analysis of the current approaches to cloud-based learning systems
interpretation has been done by Maiia V. Marienko and Mariya P. Shyshkina [20]. The
profound analysis of the model of combined learning at higher education
establishments is given by Serhiy O. Semerikov and Andrii M. Striuk [22]. Marinela
Mircea [13], Veselina Nedeva [18], Oksana M. Markova [10], Serhiy O. Semerikov
[15], Andrii M. Striuk [23], Hanna M. Shalatska [21], Pavlo P. Nechypurenko [14],
Vitalii V. Tron [11] et al, devoted their works to the investigation of different aspects
of cloud computing in higher education. At present much has been done in the field of
implementing of information and communication technology (hereinafter ICT) for
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teaching university courses in Ukraine. There is considerable experience in the creation
and use of computer aid learning [3], [7], [8], [9], [11], [17], [19], [24].

Although there is a number of existing articles, books, monographs, concerning
cloud-based e-learning this is one of the first paper to be devoted solely to Google
cloud-based management of university courses.

2 Application of Google Classroom for managing
university courses

Before proceeding to the subject of the discussion the question is bound to rise, whether
Cloud technology can serve the educational process at university and whether it is able
to replace successfully the existing schemes for students’ self-work management.

However, the academic standards for university students are very high as well as the
workload of courses, the urgent need to intensify students’ self-work is vital. At the
same time, the interrelation and interdependence of in and out class activities manage
the system of higher education. According to the curriculum, during the study at
university, students’ professional competencies and sub-competencies are developed
through their activities in general and professional-oriented theoretical and practical
courses. The next point to be taken into account is that a large amount of a student’s
learning activity is his/her self-work and its share is about sixty per cents of academic
hours of the university courses. We couldn’t deny the fact that students’ active
involvement in studying enables the learning outcomes. What matters for a successful
educational process in such a situation is the way by which the students are equipped
with the materials for self-work. The students’ performance as future specialists and
efficiency of their learning tasks as well as the quality of learning outcomes depend
greatly on effective management of information [9].

We are strongly convinced that a wide range of modern web technologies can be
used for students’ self-work management. The high-speed Internet and a gadget (laptop,
tablet, etc.) are the two components that can be attributed to the special features of the
organization of the mentioned training. Moreover, all educational materials should be
selected and organized with the aim to ensure general educational needs, students’
motivation for professional development and coincide with students’ interests.

Being obsessed with consuming of modern gadgets, students drive the educational
process as its active participants. We are at the point that using mobiles, smartphones,
tabs, etc. in higher education is neither entertainment nor a tribute to fashion but an
integral part and urgent requirement of European-oriented specialists’ preparation. One
may note that using smartphones provides students with resourceful access to learning
materials and information on the Internet [1]. It would be mistaken however to suppose
that educational establishment cannot make up a profit of it. The adoption of students’
favourable gadgets for educational purposes solves a task to lessen the universities’
budget spent on classroom equipment and software.

The use of smartphones and tablets or other devices improves students’ availability
to access course materials anytime and anywhere [4]. One more advantage of using
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mobile devices in and out classrooms is that it is a solution to stressful situations as
many people suffer anxiety if they are separated from their mobile devices [5].

It leads to the formulation of the new concepts of incorporating appropriate ICT into
the curriculum. The modern shift towards combining the traditional in-class students’
activities with their out-of-class autonomous self-work in a virtual environment enables
tutors and lecturers to take benefits of the digitalization of education. One of the most
important points is reducing the universities’ and students’ expenses on the educational
process [13], [16]. The number of users, who are working today in the form of
collaborative communities in clouds, has been increased, so this technology is
becoming a new drawn to higher education as well [13].

It means that universities should develop their own policies in the sphere of the
incorporation of special applications to promote and support modern educational
services. In this connection, two questions are of a great interest for us as Ukrainian
educators. The first one deals with the choice of the most efficient cloud services and
applications to manage university courses and at the same time to support using
smartphones. One more aspect under investigation is students’ attitude and evaluation
of a new cloud-based learning environment.

Due to the fact that cloud based G Suite provides the opportunity for free
downloading its services and applications and enables users to take advantage of
favourable gadgets or devices, especially smartphones. It means that G Suite can be
considered as mobile cloud computing as it enables the use of services via mobile
devices [5, p. 44].

All mentioned points justified the choice of G Suite for Education as a core set of
services to ensure the blended learning at the university. It seems to us that the
integration of Google apps, tools, services in preparation of the future specialists
deserves attention as it is an appropriate way to manage university courses. Moreover,
Google provides effective universities’ infrastructure and at the same time supports to
reduce cost, make quick and effective communication, collaboration with the range of
security, privacy, flexibility, and accessibility [2].

It is important to note that the positive students’ attitudes towards the incorporation
of a new learning environment lead to a higher level of self-motivation for course study
and education as a whole. Though, it couldn’t be denied the fact that designing a virtual
environment depends greatly on the university course, its aim, prospective outcomes,
the students and the author’s ideas. Moreover, it is necessary to point out that some
requirements for managing the course with the use of G Suite are obligatory. Firstly,
the chosen platform is a powerful tool to support the educators and it cannot be
recognized as an educator. Secondly, all the applications provided by Google are to
serve self-work management and need time limits according to the curriculum. The
third but not the least point is based on university strategy, especially, on its part of the
standardization of courses.

G Suite as a part of Google Cloud’s robust set of solutions and technologies provide
tutors and lecturers with the tools to create effective online courses. This platform is
used worldwide by communities, schools, instructors, courses, teachers, and even in
businesses. Although initially designed for higher education environment, G Suite has
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quickly become used to conduct courses fully online or support face-to-face teaching
and learning.

The choice of Google cloud implementation into the preparation of specialists at
university should be analyzed both from the students’ and lecturers’ points of view. The
heart of the discussion is the students’ needs and their interests.

When a course is on its early way to digital transformation, it is the lecturer’s choice
of the design and set of technologies useful to ensure students’ professional
development as well as their motivation to study. To achieve success as the author of a
special course the creator is to take into account the main factors of intensification of
teaching by means of cloud computing at higher education. They are as follows:

— increasing the purposefulness of learning;

— increasing motivation for learning;

— increasing the informative capacity of educational content;

— increasing the pace of training actions;

— applying of active methods and forms of training;

— applying a wide range of electronic training tools, in particular, ICT;
— providing a student's individual educational path.

All above-mentioned means that using ICT the lecturer is the one who makes such
psychological and pedagogical conditions that are aimed at creating a favourable
environment for the student’s successful development as a future specialist as well as a
personality.

Here we need to consider these factors in detail from G Suite users’ vision. The
purposefulness of students’ self-work can be supported by adding a syllabus to the
contents of courses. One more idea is in providing Personal Journals of Learning
Outcomes (hereinafter PJLO) for each university course taught by means of G Suite.
Creating a chart that includes sequence, time limits, assessment scale, requirements for
performing self-work, a lecturer directs a student to self-reflection and self-evaluation
of his/her achievements in the course learning. Such journals are made as Google
documents and shared in the Google Classroom (hereinafter GC) by copies for each
student.

When a learner knows the ultimate goal and prospective outcomes of the course, it
is not difficult to understand the purpose of the activities suggested.

In the vast majority of cases, to cope with the self-work assignments students grab a
great deal of information from the sources of precarious accuracy and reliability. The
explicit data and sources are valuable for each and every definite course, and they
should be introduced as obligatory by the lecturers and tutors. It is easy to set the list of
printed references but the accumulation of a wide range of open access sources
materials has brought a need for a document management system at universities.
Sharing the collections of papers and web links on a particular educational issue the
lecturer is the driver and facilitator for appropriate knowledge consumption. Moreover,
students’ perception of their gargets shifts from the devices for entertainment towards
the powerful source for education.

The system of posting assignments in GC supports a lot of active methods and forms
of training. The lecturer can divide participants of the course into small groups, pairs,
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and even appoint individual tasks. GC also provides students with the opportunity to
interact and collaborate anytime and anywhere. When there is a question or
misunderstanding of a self-work task, students have ‘a teacher at hand in GC’. All
charts between an educator and a learner in GC are personal as well as feedback.

The particular feature of theoretical courses is a huge amount of information to be
studied and it calls for intensive reading. We suggest the materials for lectures to be
organized according to the flipped class approach [18]. The idea is to give a portion of
the material for studying in advance.

The templates of GC tasks make it possible to give students tests, questions for group
discussions, assignments with the schemes, tables, open documents, presentation
samples, etc. Educator chooses the way of the arrangement of course material, posting
it in sets according to the topics or in free order. The distinguishing feature of GC is
based on the opportunity to appoint the deadline for the performance of the self-work
and grades of outcomes.

3 Google Classroom model of university course: stages of
design and application

The question of how one and the same Google App or set of e-tools can serve different
practical aims of university courses deserves special attention. As educators, we are
interested in G Suite special component Google Classroom due to the fact that it is a
free web application that can be used to organize seminars, lectures, tutorials, group,
and individual self-work. One of its main advantages is an open-source allowing
students even with basic programming knowledge to install it for their own needs or
educational purpose. Having Google Classroom installed on any laptop, tablet,
smartphone, etc., students are equipped with all the material of the chosen course.

We are strongly convinced that G Suite use for blended learning should be the prior
focus of developing higher education in Ukraine. Our idea has been proved by the data
analysis of the lecturers’ and students’ questionnaires.

To determine learner’s preferences in the usage of gadgets and their experience in
the e-learning environment a special online questionnaire has been prepared. It contains
7 questions: indication of age/gender, rating of gadgets according to the frequency of
its usage in everyday life (smartphone, tablet, laptop, personal computer, other), their
predominance in educational process and in self-work, e-learning tools familiar to the
learners (Moodle, Google Classroom, iSpring, Habr, other) and the same list of e-
learning platforms distinguishing the most favored ones in educational process. The
results are presented in Table 1.

The majority of respondents are female students aged 18 — 23. Smart phones have
been rated as the most frequently used gadgets — 67 %. The questionnaire proves that
learners use their gadgets both in educational process and in self-work as well that
contributes to the development of university courses with blended learning. As for e-
learning tools, Google Classroom takes the leading position, which makes it possible
to assume that Google Cloud services are learner’s choice.
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Nearly three-quarters of the respondents from Alfred Nobel University consider
Google Apps to be a supportive tool in course management and at the same time, the
lecturer is the driver of the cloud-based learning environment at university. But, face-
to-face teaching in the class plays a major role in the professional development of
students. Meanwhile, GC successfully assists this process under the wise supervision
of a lecturer.

According to students’ views, the learning outcomes greatly depend on the way of
the educational material representation and the most important role plays the possibility
to access the tasks and the theoretical issues for their performance.

Table 1. Results of the students’ questionnaire

No Items Data

1 |Gender of respondents male — 15%
female — 84%

2 |Age of respondents 18-19 — 45%
20-23 — 46%
24-35-9%

3 |Rating of the gadget’s type smart phone — 67%
PC-12%

tablet — 10%
laptop — 10%
other — 1%
4 |Usage of gadgets in educational process|very often — 69%
often — 24%
seldom — 4%
rarely —2 %
never — 1%
5 |Usage of gadgets in self-work very often — 68% often — 25%
seldom — 3%
rarely — 2 %
never — 2%
6 |Usage of e-learning tools GC-95%
Moodle — 2%
Habr — 2%
iSpring — 0%
other — 1%
7 |Preference in e-learning platforms GC-95%
Moodle — 2%
Habr — 2%
iSpring — 0%
other — 1%

We would like to give a brief description of our experience at Alfred Nobel
University. The experimental teaching was carried out on the basis of GC management
service in the G Suite learning environment.

The most important requirements are as follows: to embrace current trends of
implementing cloud-based learning and to enable all students to be involved as active
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participants in developing professional competences through blended learning of
university courses.

Alfred Nobel University has gained the right to use services Gmail, Calendar,
Classroom, Contacts, Drive, Docs, Forms, Groups, Sheets, Sites, Slides, Hangouts, and
others under G Suite for Education agreement. To support the university policy of
implementing these services the team of lecturers was engaged in the project of GC
management of university courses.

Collecting all the discussed results the University staff approved the G Suite
implementation to the curriculum and the pilot version of theoretical and practical
courses self-work in GC were started in the 2017.

The first step of implementing G Suite at Alfred Nobel University included two
stages. The objectives of the first stage were formalizing the idea of implementation,
launching pilot versions of courses designed by means of G Suite, analyzing the first
experience and suggesting recommendations for incorporation. The second stage is
devoted to launching pure experimental practical study.

The first stage of the project has several theoretical and practical results that enable
the preparation of specialists at higher educational establishments. Despite the lack of
empirical data, there is a contribution to practical issues by providing the model and
recommendations for GC management of students’ self-work at university.

There is the practical study and its results conducted in the years from September
2017 until May 2019. It was only the first stage of implementation of G Suite into
specialists’ preparation at higher educational establishment in Ukraine. The main aim
of the stage was to decide whether it would be possible to ensure the general goal of
specialists’ preparation at universities in the Google learning environment. Another
task was in the setting recommendations for a university course design.

In the period of the first stage, several lecture and practical courses were suggested
by the staff of the University. It was approved the following skeleton for a university
course (Fig. 1).

Compulsory
components

Resources
of a course in GC

Students'

self-reflection
or PJLO
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Fig. 1. Skeleton of a university course designed in Google Classroom

The next step to success in Google Classroom university management is the
standardization of the design of the course. The following model has been introduced
(Fig. 2): the syllabus of the course, literature, and resources of the course, a strict
schedule of task performance and scoring, and assessment of the course (its types,
criteria, scoring). Each pilot version of the courses must have a module arrangement
that presupposes the diversity of the assignments and the possibility of their combining.

In this connection, it was designed and applied the model of the First Year of English
for Translators Course [6]. As it is showed in Fig. 3, this practical course includes all
compulsory elements and is supplied with the PJLO but special components have been
added.
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Compulsory
components
Resources
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course
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Special Seminars
components
Individual
Projects

Fig. 2. Skeleton of a lecture course in GC
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Fig. 3. Skeleton of English for Translators Course in Google Classroom

The GC architecture of this course includes eight topics according to the curriculum
and extensive reading section posted as ‘material’. Each topic contains rubrics-tasks:
Reading, Listening, Writing, Use of English, Grammar, Dialogues, Presentations,
Home reading, Project (Fig. 4). As for the progress check, the model includes four
Revision Sections after two topics. This section provides students with samples of
Module Tests based on the studied topics and out of class self-work activities. Students
choose the pace and the order of doing the tasks and decide what and how many times

should be completed.
Reading
Home

Reading

Use of
- -

Dialogues

‘ Presentation

Fig. 4. Components of the topic of English for Translators Course in GC

On the basis of such outcomes, it is planned to launch the further stages of the research
project to collect the data of efficiency of blended learning university courses
implementation in specialists’ preparation in the G Suite virtual environment.

The pure experimental part is scheduled to be organized from September 2019, with
the results to be collected, analyzed, and published June-August 2020. At the beginning
of the autumn semester, the first-year students of 14 departments of the University have
been already engaged in the second stage of the experiment. Each course of the
curriculum except Physical Education has been started in the Google Classroom.

The further stages of the practical part of our research will be held in other Ukrainian
universities.

4 Conclusions

It is possible to make a conclusion that nowadays higher education with Google
applications can support the renovation of methods, strategies, and technologies of
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professional training of prospective specialists. The theoretical and practical
background of G Suite for education enables us to design university courses for blended
learning.

The Google Classroom has been chosen as the prior and dominant way to manage
students’ self-work. The selection of tasks and materials are based on the following
general principles: circulation, progressive development in complexity, professional
relevance. It means that the content of the materials, tasks, tests in terms of topics is
selected according to the curriculum and range of standards of specialty. Moreover,
self-work assignments on a course are supported by theoretical materials, sufficient
examples, schemes, templates, additional resources, by links in a virtual learning
environment that is accessible from any students’ devices, especially smartphones. The
great success in self-work management of a university course in Google Classroom
depends greatly on an educational establishment policy.

The awareness of the importance of cloud-based higher education for the design of
university courses is prospective both for further research in the methodology of
teaching as well as for the programming.
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Abstract. The use of digital technology in various fields of education today is
one of the most important trends in the educational process in the world. The
article presents the results of the analysis of the current state of implementation
of ICT in the educational process of institutions of general secondary education
in Ukraine. For this purpose, a survey was conducted among students of the first
year of the Zhytomyr Polytechnic State University, within which 17 questions
were asked to students related to the use of information and communication
technologies in the educational process. As a result of the research, the
introduction of the discipline “Educational technologies and digital education”
into the training of future information technology specialists was substantiated,
as well as the certification educational program “Information systems and cloud
technologies in the educational process”, designed for general education teachers,
educators for higher education institutions, experts in the field of additional
educational services, and other professionals.

Keywords: information and communication technologies, massive open online
courses, cloud technologies, cloud services, game simulators, simulators,
general secondary education institutions.

1 Introduction

The Law of Ukraine “On Education” states that the formation of information and
communication competence in students is mandatory [49] because digital competence
is recognized by European Union as one of the key competences [25]. As a result, as
stated in the conceptual framework of the digitalization of Ukraine, target audiences in
the implementation of the state program on digital literacy are elementary school,
secondary school, vocational school, and higher education institutions (HEI) [32].

The use of digital technology in various fields of education today is one of the most
important trends in the educational process in the world [16; 21; 29; 30]. Such
technologies allow making the learning process more qualitative and interesting,
because using the media and interactive tools the teacher can introducing the different
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methods of working in the classroom: project method, research and development work,
educational games, etc. [9; 32; 42; 44; 46; 52].

Also, the latest situation with pandemic spread of COVID-2019 and corresponding
measures that cause disruptions in the educational process around the world one more
time emphasizes the importance of ICT in Education [14; 36].

The issues of computerization and informatization of the educational process are
widely considered in the works of Olga V. Bondarenko [4], Oleksandr Yu. Burov [17],
Valerii Yu. Bykov [6], Vita A. Hamaniuk [8], Andrii M. Hurzhii [7], Anna V. Iatsyshyn
[51], Olena O. Lavrentieva [19], Oksana M. Markova [27], Iryna S. Mintii [22],
Yevhenii O. Modlo [24], Pavlo P. Nechypurenko [26], Serhii A. Rakov [33], Natalya
V. Rashevska [34], Lina M. Rybalko [20], Zarema S. Seidametova [35], Serhiy O.
Semerikov [23], Svitlana V. Shokaliuk [40], Mariya P. Shyshkina [31], Aleksander V.
Spivakovsky [39], Nina F. Talyzina [41], Illia O. Teplytskyi [37], Yurii V. Tryus [43],
Vladyslav Ye. Velychko [13], Myroslav 1. Zhaldak [50] and others.

Also, the issue of the introduction of various ICT in the educational process of
educational institutions is considered by foreign scientists.

In particular, Alkhansa A. Shakeabubakor, Elankovan Sundararajan and Abdul
Razak Hamdan considering cloud computing services and applications to improve the
productivity of university researchers [38].

Gonzalo Almerich, Natividad Orellana, Jesus Sudrez-Rodriguez and Isabel Diaz-
Garcia analyze teachers’ information and communication technology competences [1].
Sourya Biswas ascertains how cloud computing can help in education [3]. Marwin
Britto [5], Snejana Dineva and Veselina Nedeva [10], Silky Bansal, Sawtantar Singh
and Amit Kumar [2], Tuncay Ercan [12] considered the use of cloud computing in
higher education.

Chipo Dzikite, Yvonne Nsubuga and Vuyisile Nkonki investigated lecturers’
competencies in ICT for effective implementation of ICT-integrated teaching and
learning in textiles and clothing degree programmes [11]. Dana Hanson-Baldauf and
Sandra Hughes Hassell reveals issues the information and communication technology
competencies of students enrolled in school library media certification programs [15].
Andreas M. Kaplan and Michael Haenlein analyze the problem of higher education and
the digital revolution [18].

The purpose of this article is to establish the current state of implementation of ICT
in the educational process of institutions of general secondary education in Ukraine.

2 Results

To find out the current state of implementation of various ICT in the educational

process of institutions of general secondary education, as well as to form a group of

selective disciplines, a survey of students of the first year of the Zhytomyr Polytechnic

State University was conducted. In total, 167 respondents participated in the survey.
Students were asked to answer the following questions [28]:

1. Do you know what application packages are?
2. Did you study application packages at school/college?
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W

. What kind of application packages have you studied/reviewed?

. From which package did you study office application packages (text editors;

spreadsheets; database management systems; demo tools)?

. Do you know what “cloud services” is?

. Which of the following programs and services is cloud-based?

. Do you know what massive open online courses are?

. Do you use these courses at school/college?

9. If the answer to the previous question is “Yes,” which one?

10. Have you used massive open online courses for self-study?

11. Did teachers use any other tools when studying programming in Computer Science?

12. If the answer to the previous question is “Yes”, what are the tools?

13. Did any information and communication technology tools (curricula, multimedia,
simulators, games, virtual laboratories, etc.) be used in the school/college by non-
CS teachers?

14. If the answer to the previous question is “Yes”, in what lessons did the teachers use
such tools?

15. Which one did you enjoy the most and why (also indicate the item on which it was
used)?

16. Was the teaching of this subject more interesting using a variety of tools than
without using them?

17. What additional services would you like to consider and explore how to use them?

N

0 3 N

Let us analyze the answers to each question. First question “Do you know what
application packages are?” the purpose was to establish whether the first-year students
have basic concepts of the school course in Computer Science (CS). The results of the
survey indicate that 91% of students have basic concepts, 9% do not (see Figure 1).

90/0

oOYes
m No

91%

Fig. 1. Percentage of answers to question # 1

Regarding the second question, “Did you study application packages at
school/college?”, 18% said no and 82% said yes (see Figure 2). This indicates that
either the teacher did not adhere to the standard of general education, or the first-year
students do not understand the basic concepts of CS.
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OYes
m No

82%

Fig. 2. Percentage of answers to question # 2

The answer to what exactly served as this distribution of answers to the previous
question is to analyze the answers to the following. In response to the question “What
kind of application packages have you studied/reviewed?”, all 167 respondents chose
one of the suggested options, which means that as a student they studied everything
they needed, they just did not have the necessary terminology. In this case, 88% of
respondents noted that they studied text editors, 77,8% — spreadsheets, 65,3% — tools
for creating demonstration material, 38,3% — database management systems, 32,3% —
graphic editors, 22,2% — educational programs, 16,8% — multimedia systems and
computer games (see Figure 3).

multimedia systems and computer games

educational programs

graphic editors |}

database management systems y

tools for creating demonstration material

text editors 1
|-

spreadsheets

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Fig. 3. Percentage of respondents’ answers to question # 3

During the informatization of society, new ICT are constantly appearing, which are
replacing the usual applications. One of such ICT is a cloud technology — a service that
allows remote use of data processing and storage tools [48].

The next question was to find out whether schools use the standard MS Office suite,
or whether some teachers use cloud services. Results of the answers to the question
“From which package did you study office application packages (text editors;
spreadsheets; database management systems; demo tools)?”” 80,2% of those surveyed
had studied MS Office, 22,2% had studied Office 365, and 24% had studied Google
services (see Figure 4). In particular, 59,3% (99 people) of the proposed list chose MS
Office only.
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Google

Office 365

MS Office

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00% 80,00% 90,00%
Fig. 4. Percentage of respondents’ answers to question # 4
That is why the next question was “Do you know what “cloud services” is?”, to which
84,3% answered “yes” and the other 15,7% answered “no” (see Figure 5). Although the

study of cloud services is also included in the CS curriculum, not all school teachers
adhere to the relevant document.

15,7%

o Yes
m No

84,3%

Fig. 5. Percentage of respondents’ answers to question # 5

Answers to the following question “Which of the following programs and services are
cloud-based?” are quite interesting as 13,4% of respondents said that MS Office is a
cloud service. Also, 12,7% said Office 365 was cloud-based, 82,6% noted Google
services, and 7,6% noted Prezi (see Figure 6). It’s worth noting that Office 365, Google,
and Prezi are among the cloud ones listed.

As Zhytomyr Polytechnic State University actively introduces massive open online
courses, the following question “Did you know what massive open online courses
are?”. The survey results indicate that 74,3% know what it is, the other 25,7% do not
(see Figure 7).

In doing so, in response to the question “Do you use these courses at
school/college?” 88,6% of students (percent of those who answered “yes” to the
previous question) answered, “yes” (see Figure 8).

To find out what kind of open online courses are used in the educational process of
general secondary education institutions, the following question was analyzed: “If the
answer to the previous question is “Yes”, which one?”. The analysis of the results
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shows that in most cases (50%) are Cisco Academy courses, in some cases (13,6%) are
Prometheus, and all others are isolated cases of other courses (see Figure 9). It should
be noted that Zhytomyr Polytechnic is closely cooperating with Cisco Academy, as a
result of cooperation in the institution of higher education actively used courses of the
said academy in the educational process (when studying courses “Computer
Networks”, “Python Programming”, “Cybersecurity”).

Prezi
Google
Office 365

MS Office

0,00%  10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00% 80,00% 90,00%

Fig. 6. Percentage of respondents’ answers to question # 6

25,7%

O Yes
m No

74,3%

Fig. 7. Percentage of respondents’ answers to question # 7

11,4%

o Yes
® No

88,6%

Fig. 8. Percentage of respondents’ answers to question # 8
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Cizco; 11 (50%)

Edx; 1(4,5%)

Prometheus; 3(13,6%)
Coursers; 1{4.5%)
Code Acadamy 1{4.5%)
Html academy 1(4,5%)
+ 1(4.5%)
- 1(4.5%)
Hour of code 1(4,5%)
Sololeam, HTML Academia 1{4.5%)
1(4.5%)

0,0 25 50 7.5 10,0 12,3

Fig. 9. Percentage of respondents’ answers to question # 9

Also, to facilitate the use of massive open online courses (MOOC) in students’
independent work, the following question “Have you used massive open online courses
for self-study?” The results of the survey (67,1% — yes, 32,9% — no, see Figure 10)
indicate that not all students used MOOC for independent work, and therefore, before
using these courses, it is worth conducting coaching for students who do not know how
to use such MOOC.

o Yes
m No

67,1%

Fig. 10. Percentage of respondents’ answers to question # 10

Also, an important question was, “Did teachers use any other tools when studying
programming in Computer Science?”, in which 50,9% said “yes, they used”, 49,1% —
no (see Figure 11).

To find out what kind of tools were still used in CS lessons, the following question
was asked: “If the answer to the previous question is “Yes”, what are the tools?”. The
results (see Figure 12) indicate that 32,2% of the respondents worked with online
compilers, 33,3% — with automated programming tasks, 50,6% — with simulators,
52,9% — with training games. According to previous research [48], it is with online
compilers and automated systems for checking programming tasks that computer
teachers want to work in the educational process, but for some reason, they are not used
yet.

As ICTs can be used not only in CS lessons, the next question was “Did any
information and communication technology tools (curricula, multimedia, simulators,
games, virtual laboratories, etc.) be used in the school/college by non-CS teachers?”.
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oOYes
m No

50,9% 49,1%

Fig. 11. Percentage of respondents’ answers to question # 11

other
training games
simulators

automated programming tasks

online compilers

0,00%  10,00% 20,00% 30,00% 40,00% 50,00% 60,00%

Fig. 12. Percentage of respondents’ answers to question # 12

Survey results indicate that in 51,5% of cases ICT was used in other lessons, in 48,5%
it was not (see Figure 13).

48,5% OYes

51,5% aNo

Fig. 13. Percentage of respondents’ answers to question # 13

Among those who answered “yes” to the following question “If the answer to the
previous question is “Yes”, in what lessons did the teachers use such tools?” were
distributed as follows (see Figure 14): 50% — ICT used in language and literature
lessons; 48,8% — in mathematics lessons; 43,8% — physics; 38,8% — history; 33,8% —
chemistry; 30% — biology; 20% — geography etc.
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Fig. 14. Percentage of respondents’ answers to question # 14

This indicates that most teachers still do not use different ICTs in their activities,
although there are currently many tools that can be used in the educational process of a
general secondary education institution.

The next question is, “Which one did you enjoy the most and why (also indicate the
item on which it was used)?” made it possible for teachers to use the following ICT
tools in their activities: multimedia, presentations, games, documentary, online quiz,
educational films, simulators, and automated verification systems.

Analysis of the distribution of answers to the question “Was the teaching of this
subject more interesting using a variety of tools than without using them?” (see Figure
15) indicate that it is still more interesting for students to use ICT in the educational
process than not use.

14,5%

OYes
m No

85,5%
Fig. 15. Percentage of respondents’ answers to question # 16
To determine what other services could be considered with students, the answers to the

question “What additional services would you like to consider and explore how to use
them?” were analyzed. The results show that students want to study game simulators in
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detail — 62,3%, cloud services for collaboration on documents — 59,9%, educational
games —45,5%, tools for learning programming —43,7%, simulators —41,3%, computer
network modeling tools — 35,3%, virtual labs — 34,7%, massive open online courses —
29,9%, statistical data processing tools — 25,7%, cloud services to build distance
courses — 24,6%, collaboration tools for project activity — 23,4%, mathematical services
—22,8%, mind maps — 19,8% (see Figure 16).

B mind maps
O mathematical services

O collaboration tools for project
activity

m Cloud Services to Build
distance courses

W Statistical Data Processing
Tools

O Massive Open Online Courses

B Virtual Labs

@ Computer Network Modeling

Tools
B simulators

O tools for learning programming

' O educational games

B cloud services for collaboration

000% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00% Dggg‘;cgmﬁ.";fm

Fig. 16. Percentage of respondents’ answers to question # 17

3 Conclusion

As a result of the research, the introduction of the discipline “Educational technologies
and digital education” into the training of future information technology specialists was
substantiated [45], and the certification program “Information systems and cloud
technologies in the educational process” was developed [47], which is aimed at teachers
of general schools, teachers of HEI, specialists in the field of additional educational
services, and other specialists.

Certified educational program “Information Systems and Cloud Technologies in the
Educational Process” aims at forming knowledge about the peculiarities of using
information systems and cloud technologies in the educational process of educational
institutions, forming the ability to plan, develop courses at the methodological and
information-technical levels using modern information systems and cloud technologies,
to organize various forms of higher education by applying modern information systems
and cloud technologies.
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Abstract. After analysis of scientific literature, we defined that concept of

9 <

“augmented reality” has following synonyms: “advanced reality”, “improved
reality”, “enriched reality”, “mixed reality” and “hybrid reality”. Analysis of
scientific literature and own practical experience of the use of augmented reality
technologies application in educational practices allowed to state next:
augmented reality technologies have a great potential for application in
education; there are some cases of augmented reality use for school education;
positive aspects of augmented reality technologies application in higher
education institutions are confirmed by experiments (isolated cases); only few
universities in Ukraine apply augmented reality technologies to educate students;
only few universities in Ukraine have special subjects or modules in schedule to
teach students to develop augmented reality technologies; various scientific
events, mass events, competitions are held in Ukraine, and specialized training
on the augmentation of augmented reality technologies is carried out, but this is
non-systematic and does not have special state orientation and support. Features
of introduction of virtual and augmented reality technologies at Sumy State
University (Ukraine) are identified: “e-learning ecosystems” was created; in
2019, augmented and virtual reality research laboratory was established.
Advantages and disadvantages of project activity in education are described:
project activity is one of the most important components of educational process;
it promotes creative self-development and self-realization of project
implementers and forms various life competencies. It is determined that
augmented reality application for implementation of educational projects will
help: to increase students’ interest for educational material; formation of new

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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competences; increase of students’ motivation for independent educational and
cognitive activity; activation of educational activities; formation of positive
motivation for personal and professional growth; conditions creation for
development of personal qualities (creativity, teamwork, etc.). Current trends in
implementation of educational projects were identified: most of the winner
projects were implemented using augmented reality technology; augmented
reality technologies were used in projects to teach different disciplines in higher
education institutions. Augmented reality technology application for project
activity has positive impact on learning outcomes and competitiveness of the
national workforce; it will enhance the country’s position in the global economic
space.

Keywords: augmented reality, project activity, method of educational projects,
preparation of students, preparation of postgraduate students, institutions of
higher education.

1 Introduction

1.1  The problem statement

Increasing digitalization of society cannot bypass sphere of education. It actualizes
research of opportunities and prospects for use of digital technologies in higher and
secondary schools. Didactic capabilities of modern digital technologies and their
application in education is one of the topical areas of scientific research. Augmented
reality (AR) technology application in educational practices is now promising [75]. We
agree with the paper [10] that virtual (VR) and AR technologies occupy an important
place in new stage of innovative development of society (it is called Industry 4.0).
These technologies have both common and distinctive features, which are reflected in
specifics of their application by companies in the process of relevant products creation.
VR and AR technologies include creation of themed visual content that can be used by
target audience to meet specific needs with modern electronic devices. The presented
technologies are implemented in production processes, in marketing companies [40],
in medical sphere, in educational processes, etc. [10]. Users have the opportunity to
receive additional product information that is presented as animated 3D models, videos,
graphics, audio content, or text messages using AR.

One of the directions of modern state policy of Ukraine in the field of education is
infrastructure improvement of information educational space. Necessary condition and
priority for development of education system in Ukraine is its digitization. It is
important to create appropriate IT resources for higher education institutions (HEIs)
[71]. AR technologies have significant potential for implementation in educational
process of Ukraine, since visualization of teaching materials during classes allows to
increase level of communication with students, enhance their activity and promotes
better material learning. There is an urgent need for comprehensive study of
possibilities available for introduction of AR technologies for teaching in the HEIs of
Ukraine [10].

Modern students are focused on global trends, which is why educational institutions
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in Ukraine need to address issue of innovation in educational process. It is advisable to
adapt advanced teaching methods and techniques to specificities of the country. It will
stimulate student activity during their studies and motivate them to self-study which
will eventually contribute to raising level of national higher education. Main problems
of modern education in the universities of Ukraine are following:

— low level of student interest. Presence of the Internet in combination with large
assortment of gadgets, psychological features and value system of modern youth
require bringing educational process in a methodological, technical and pedagogical
direction in accordance with modern realities;

— insufficient level of provision of modern methodological materials and technical
means;

— level of lecturers’ qualifications. It is necessary to increase number of specialized
professional development programs to increase the level of knowledge of lecturers.
Also, lecturers should be involved in cooperation with public and private companies
and international organizations in the framework of grant programs;

— impossibility of all real processes realization in educational audiences. Practical
implementation of certain processes during practical training is impossible because
of their considerable cost, considerable time investment or health hazard [10].

AR technology is one of the effective tools that will help solve outlined above problems.
It does not require significant financial resources to be introduced into educational
process in higher education. A lot of training materials and video tutorials can be used
to learn technology. There are AR constructors that can be used to create necessary
visualizations over a short period of time. Presence of smartphones and tablets in most
students makes it easy to learn using AR technology [10].

New evolutionary stage of society is called technological. It is important to train
specialists who will be competitive and able to quickly master professions of the future.
We believe that the use of digital technologies, in particular VR and AR, is important
in preparing new technology professionals. Therefore, it is important to encourage HEI
teachers to develop their own digital competence [44] and to use digital technologies
in training, in particular AR technologies.

1.2 Literature review

Application of information and communication technologies (ICT) for various
industries is a relevant topic of researches [18; 32; 77; 78; 81]. Various aspects of AR
technologies application were explored in publications [2; 3; 13; 14; 16; 21; 22; 24; 27,
34; 41; 47; 48; 51; 56; 57; 58; 59; 61; 65; 67; 68; 80]. Preparation of students and
teaching of students using digital technologies were subject of research [6; 8; 20; 17;
22; 28; 35; 42; 43; 50; 64; 66; 71; 72]. It remains important topic for further scientific
research. There is an important desire to meet educational purposes needs of society
which does not require large financial costs and do not harm the environment [19; 45;
46; 53; 54; 52; 63]. There is a need to continue research of AR technologies application
to train specialists in various specialties. At present, application of AR technology is
modern trend, and therefore research in this area is relevant and timely.
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1.3 The aim of the research

Research aim is to analyze features of augmented reality technologies for preparation
of educational projects.

2 Research results

2.1  Analysis of main terms and definitions

Let’s consider and analyze basic terms and concepts of this research, namely
“augmented reality”, “project method”, “design”, “educational project” and others.

The work [31] defines concept of “augmented reality” as group of technologies that
allow to supplement real-world images with different objects of virtual environment.
VR provides fully artificial synthesized world (video series) while AR involves the
integration of virtual objects into natural video scenes.

Internet sources also state that AR is a term referred to all projects aimed to augment
reality with any virtual element. AR is considered as a component of mixed reality,
which also includes “augmented virtuality” (when real objects are integrated into
virtual environment). There are different interpretations of this term, particularly
researcher Ronald T. Azuma defined AR as a system that: combines virtual and real,
interacts in real time, works in 3D [4].

In [39] AR is described as a kind of virtual environment. Unlike virtual reality AR
allows user to see the real world with virtual objects added to real world. Therefore,
AR complements reality not completely replaces it.

Authors of [23] define concept of AR as technology that allows to combine layer of
virtual reality with physical environment in real time with a computer to face 3D world.
This technology is necessary for the visualization of objects or the visual augmentation
of printed matter — newspapers, booklets, magazines, maps and more. Supplementary
information can be in form of text, images, videos, sounds, three-dimensional objects.
Labels are scanned by special browsers of tablets or smartphones to get augmented
content.

The publication [14] describes that concept of AR was introduced in 1992 by Tom
Caudell, who collaborated with engineers of the Boeing Corporation over a simple
headset. It assisted aircraft engineers in complex wiring diagrams. Purpose of AR is to
reduce costs and improve efficiency in many human-aircraft operations. Terms
“advanced reality”, “improved reality”, “enriched reality” are used as synonyms for
AR. In recent years AR technology was often used. AR-based applications developed
by various companies becomes popular in marketing, medicine, aviation, tourism,
design, shopping and gaming. All you need is a smartphone (or another device
connected to the Internet). Some classification of AR technologies for training are: AR
applications; AR cubes; AR magazines; AR books; AR tutorials; AR textbooks; 3D
coloring; maps, globes with AR, etc.

Blurring of terminological boundaries is showed in the work [11]. Therefore, such
concepts as “mixed reality”, “hybrid reality”, “virtual reality with immersive VR”,
“programmed reality” are often synonymous. It indicates need for further theoretical
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study of AR technology application. Also it proves practical importance of these
technologies, as it is predicted that significant growth in revenues from the use of AR
in various sectors of the economy. Implementation of AR technology required to
improve user interface of 3D rendering using hardware and software. Computer-aided
real-time digital data is added to observable reality to supplement our knowledge of our
environment [11].

The term “project” is borrowed from Latin. It means “thrown forward”. “Project”
means intention that will be implemented in future. It is an idea, idea, image, purposeful
change of certain systems with established requirements for quality of results, costs of
means and resources. ‘“Project” is embodied in the form of description, justification,
calculations, drawings that reveal essence of concept and possibility of its practical
realization. Modern understanding of “project” concept is considered as a complete
cycle of productive (innovative) activity: as activities of an individual, group,
organization, region or country as a whole, or group of countries (international
projects). There is a separate area of knowledge — project management [15; 38].

The publication [38] states that basis of project method is idea which reflects essence
of “project” concept and its pragmatic focus on result that can be obtained when solving
a particular problem. Project method is related to direct activity of its implementation -
design. “Design” is understood as a purposeful activity that involves finding ways to
solve problems and make changes in the environment.

Design in competence-oriented education is didactic mean of creation of certain
prerequisites for development of key competencies (social, information, digital,
communication, etc.) and student’s independence in achieving new one, stimulating its
natural curiosity and creative potential. Educational design involves clear statement of
purpose — result of student solving a particular problem. Efficient mastery of students’
basic life and professionally-oriented competences will be more successful if they
ensure transition from search to step-by-step validation of received information and
implementation of main goal of project. Project provides an opportunity to interest
future specialist not only in specific subject of study, but to large extent process of
mastering knowledge [38].

2.2 Experience of AR technologies application in domestic and foreign
practices

We consider it expedient to analyze existing experience of AR technologies application
in foreign and Ukrainian educational practices, as well as scientific publications on this
issue in order to further implement the best results in the work of the HEIs and activities
of scientific institutions of Ukraine.

The team of authors [3] analyzed scientific publications and revealed major trends
in recent years regarding AR application in educational goals. The analysis revealed
that the most common keywords in the articles are mobile learning and e-learning. The
most used words in the abstracts of the articles were: education, knowledge, scientific
education, experiment and efficiency. The most cited journals are Computers &
Education, Journal of Science Education & Technology, Educational Technology and
Society, Computers in Human Behavior, and British Journal of Educational
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Technology. These are the most famous journals on use of different technologies in
education. Mobile markers and paper-based applications were found to be the most
convenient type of AR materials, as they can be easily and practically developed and
easy to use.

The work [21] reviewed literature on AR technology application to support
education and science. Following conclusions were made: most AR applications for
STEM training offer research simulation activities; programs under consideration
offered number of similar functions; most studies evaluated effect of AR technology
on student learning outcomes; little research with recommendations for assisting
students in learning with AR [21].

AR application in training games was conducted at the Massachusetts Institute of
Technology in 2006 and 2007 is described in publications [25; 60].

In a collective study [68] historical and technological analysis of experience of AR
tools application for development of interactive educational materials was carried out.
Software for designing of AR educational tools was characterized. Technological
requirements for optional “Development of virtual and augmented reality software”
were determined and separate components of educational methodological complex for
designing VR and AR systems for future computer science teachers were developed.

We agree with the publication [10] that AR technology has significant potential for
implementation, in particular in educational process. Visualization of teaching
materials during the classes allows to increase level of communication with students,
enhance their activity and promotes better learning of the material [30]. At present,
there is a need for comprehensive study of possibilities available for introduction of AR
technologies for teaching in the HEIs of Ukraine.

The work [61] emphasizes that one of conditions for successful scientific and
pedagogical work is exchange of methodological materials, including AR application.
This publication analyzes approaches to systematization of methodological materials
using AR. It is suggested to use STEMUA platform to organize them. Teachers,
lecturers, and methodologists are encouraged to add their developments and teaching
materials using AR to the STEMUA platform.

Impact of teaching materials (developed with AR technology) on achievement of
high school students was investigated in [58], and attitude of students to AR
technologies was determined. Results of pedagogical experiment are described, where
students were divided into experimental and control groups. The experimental group
completed the “Solar System and Beyond” module of their training course using AR
technology, while the control group completed the same module using traditional
methods and textbooks. It was determined that the students in the experimental group
had higher level of achievements and more positive attitude towards the course than in
the control group; the students were pleased and wanted to continue using AR
applications in the future.

Also, the teaching of students using AR technology is described in [14]. It is noted
that in study of biology, anatomy, chemistry, astronomy, and integrated in the study of
other subjects you can use AR-applications such as “Animals 4D”, “Anatomy 4D +”,
“Planets 4D”, “Elements 4D +”, and more. Ukrainian encyclopedias AR IEXPLORE
familiarize students with magical world of animals, insects, beetles, dinosaurs. It brings
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animal world from the pages of the book into our reality. Also the author [14] proposed
classification of AR technologies for teaching and provides examples of AR-cards,
encyclopedias, fiction and textbooks, tutorials, coloring books that describe AR
technology application for education in schools [13] analyzed impact of AR
technologies on learning environment and the results of student assessment.

Prospects of AR application as a component of the cloud environment are discussed
n [51]. There is experience in using AR tools in cloud technologies. Involvement of
AR technologies for education requires development of new methodologies, didactic
materials, and curriculum updates. Main features of AR application in educational
process are described: design of flexible environment; correction of educational content
for assimilation of material stipulated by curriculum; development of research methods
that can be used in training with the elements of AR; development of adaptive materials,
etc.

Theoretical substantiation of AR technology application and its features in technical
universities is described in [16]. It is suggested to use AR objects during laboratory
practical work on physics. It is determined that introduction of AR technology into
educational process at technical universities increases efficiency of learning, promotes
learning and cognitive activity of students, improves quality of learning, provokes
interest to subject, promotes research skills and competencies of the future specialist.

Features of AR technologies application in higher education are described in [59].
Some students have difficulty understanding of mechanical systems, starting with two-
dimensional design plan. Therefore, real system manipulations related to different
perceptions were implemented, especially for students who do not have technological
skills. AR can answer difficulty of establishing a connection between imagination and
real system. Since AR technology is not yet fully used in mechanics of mechanical
design, an assessment was made and relevance of AR technology application was
determined to facilitate understanding of different mechanisms creation. AR script is
implemented on electromechanical mechanism. It makes possible to identify
components and their location, to study mechanism and to make it easier to identify,
for example, kinematic circuit or flow of transmit power. Two different interfaces were
used by students (tablet and HoloLens glasses), each with its own advantages. Also a
pedagogical experiment is described. It was conducted with students of technical
specialties. The results of the experiment showed that students using AR technologies
had better learning outcomes [59].

Digital transformation of society led to the need for future professionals with ability
to quickly adapt to changing activities, apply digital technologies and constantly
increase their competency in order to be competitive. We support statement in [65] that
different technologies can be used to support employees in different industries. Also,
this paper explores potential of AR as an innovative learning environment that can be
applied in variety of cases. The research outlined teaching and learning goals that can
be achieved through AR technology application in learning [65].

The researchers [49] emphasized that the availability and convenience of technical
devices used by students is very important during distance education, and degree of
their involvement in educational process and its effectiveness depends on it. Interactive
technologies that can be used in educational process include: computers, mobile devices
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(smartphones, tablets), electronic devices (smart watches, fitness bracelets, etc.), VR
and AR devices (HMD).

The preparation of future IT teachers for use of AR systems is described in the study
[68]. The authors noted that it is advisable to use an integrated approach in professional
training of future IT teachers to use AR systems for development of interactive teaching
materials. Common use of “Unity” for visual design, “Visual Studio” or virtual (Google
VR or similar) and augmented (Vuforia or similar) platforms is advisable. Content of
optional course “Development of virtual and augmented reality software” for future
computer science teachers consists of two content modules: “Development of virtual
reality software” and “Development of augmented reality software” [68].

AR technology can be used for both leisure and professional activity. It helps to
navigate in unfamiliar places and sometimes unknowingly change our appearance. AR
technology makes possible to project digital information (images, videos, text,
graphics) beyond screens of devices and integrate virtual objects with the real world.
Device’s processor, screen, and camera [62] will be used to combine virtual objects and
elements with real objects.

Following means can be used for implementation of AR technology in educational
process: 1) Textbooks and manuals that contain specialized objects with AR
technology. With specialized mobile applications, printed illustrations are transformed
into 3D animated objects that can perform certain movements and be accompanied by
sound information; 2) Educational games. Best practice shows that in many cases
information provided in the form of interactive games is positively perceived by
students. It activates motivation to participate in the process and promotes the
development of learning materials; 3) Modeling of objects and situations. Creating
graphic objects and constructing certain situations that can be used to learn material
saves considerable material and financial resources; 4) Skills training applications.
During teaching of different disciplines it is possible to create content in AR format
that can be used as a tool to acquire certain professional skills. It can be used by students
to independently work out specific practical tasks outside the school [10].

Creation of specialized applications for the disciplines in order to modernize the
educational process in HEI is advisable. It will represent training complexes by 3D
stereoscopy. There is a need to develop educational and methodological complexes of
disciplines using AR technology. It will raise quality of education to new level [10].

We agree with the paper [2] that in modern conditions, smart technologies should be
one of the main topics of scientific research. AR technologies can be useful tools to
help modernize higher education. Advantages of AR technology application in
universities of Saudi Arabia in terms of its economic and environmental component are
analyzed. It was identified that Saudi staff believe that AR application in higher
education has positive environmental and economic benefits [2].

Algorithm of AR technology is described in [37]. It means that camcorder of mobile
device reads image containing tags (markers) and transmits video signal to the
computer (smartphone, tablet). Special program processes the received signal
(recognizes markers) and overlays virtual object on the screen of real object. Texts,
sitelinks, photos, three-dimensional elements, sounds, videos can be used as virtual
objects. The most common ARs are QR codes, AR browsers, auras. All of these



142

technologies have the following characteristics: they complement real world with
virtual elements; add-on happens in real time; complement must occur in three-
dimensional space [37].

AR technology allows you to augment the real world with certain virtual objects that
require users to use one of the electronic devices with screen, camera and specialized
software to view relevant content. AR-based interactive visualizations can be placed on
the walls of any building exterior and interior. You can also use VR glasses, special
helmets, hologram technologies (such as Google’s Magic Leap) for AR rendering. [10].

The author [14] describes various examples of AR applications. After downloading
the “New Horizon AR +” program students required to point cursor to correct part of
page in book and watch videos where characters speak English in different topics of
life. “Livit Studios” company specializes in the development of VR and AR software
and also develops books on AR and full-featured applications in various functions
(visualization, animated 3D models and animated characters, audio and interactive 3D
games). For example, there is a book on human body with AR. There you can explore
all the organs and functions of the body with help of interactive objects AR [14]. Indeed,
such a book can be useful for children and adults.

In the work [20] we briefly describe examples of AR application in various fields:
social communication, leisure and games; education; sphere of tourism; sphere of
purchase/sale and presentation. We agree that rapid development of AR and VR
technologies and expansion of their scope led to demand for highly skilled professionals
in the field. A number of studies began on development of AR technologies. However,
it is important to increase competencies of teachers and to educate students to develop
and apply AR technologies in various public sectors. It is also important to share best
practices in this field and to prepare educational and methodological materials for HEI
based on world best practices [20].

AR mobile applications designed for education use two main scenarios of user
interaction with the environment: 1) using label attached to virtual object; 2) with layer
of virtual objects over entire frame space of external camera of device. Classifications
regarding use of AR in the educational field are given in foreign sources [76]. The
authors refer to the following types: books with AR technology that form a bridge
between the physical and digital worlds; educational games; educational programs;
object modeling; skills training apps. Analyzing use of AR technology in education the
researchers noted such positive characteristics as [36]: interactivity, ease of use, use of
surprise effect and student motivation.

However, there are some limitations related to technical issues on AR technology
application [79]. Lack of single methodology is important problem: AR technologies
are developed so rapidly that research in education and pedagogy simply does not have
time to provide theoretical understanding or develop a systematic methodology [7]. It
also requires integration of applications into educational process. AR is interactive
interactivity but it is not possible to establish student feedback that is necessary to
control the acquisition of knowledge and skills. AR technology application also
requires considerable resources and special training for teaching and research staff.
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2.3  Features of implementation of virtual and augmented reality
technologies at Sumy State University (Ukraine)

Information system of modern HEI is an integrated information system based on totality
of subsystems providing basic types of HEI activities. Interaction of all subsystems at
different levels of the hierarchy is clearly constructed in accordance with the
methodology of organizing the university’s business processes due to its structured
architecture and multi-level integration. Organizing methodology of each business
process in an integrated information system is determined by ultimate goal - to ensure
quality of the university’s educational activities. Operation of each of the subsystems
is based on their own technological, software and technical solutions, which ensure the
stable operation of the system as a whole [71].

Granted projects and research contracts provide access to up-to-date software. For
example, access to mobile portal software development under the TEMPUS INURE
project, DELCAM and LabView engineering products under TEMPUS ENGITEC,
access to Unity Technologies (VR and AR) software [71].

Sumy State University develops technical and informational resources, regulatory
framework to implement a model of multidisciplinary innovation-oriented university.
This model provides harmonization of educational, research and active international
activities, the generation and transfer of knowledge in business, socially significant
projects, etc. [69]. The management of the university is determined to form such
scientific and educational environment where scientific achievements of the
university’s scientists would significantly affect content of educational process and all
spheres of activity. It is done with aim to continue taking a university model that
adheres to ideology of research-type educational institution which has an inherent unity
of scientific and educational processes and “portrait” of graduate who is able to perceive
and implement innovation, to work in a multifunctional IT environment. In order to
intensify student’s scientific activity and deepen its interaction with the educational
process the Target Comprehensive Program “Organization of Student Scientific Work
in Organic Combination with the Educational Process” was created.

The university pays great attention to motivation system of students and teachers for
engaging in scientific activities. System of internal grants was introduced, the
competition for which is held annually to increase the level of interest in research
activities. Main tasks of introducing grants for undergraduate and graduate students are:

— promotion and involvement of student youth in scientific and innovative activity;

— achievement of scientific result and/or creation of scientific and technical products,
which will have continuation in preparation of commercial proposals for
implementation of grant projects, creation of start-ups, etc.;

— acquisition of skills of preparation of scientific grant projects by students and
graduate students;

— stimulation of scientific researches of students and graduate students;

— support and development of activity of student scientific associations (laboratories,
centers);

— financial support for research and applied development of undergraduate and
graduate students;
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— identifying undergraduate and graduate students who are capable to deliver
innovative developments that are commercially attractive, in particular on an
outsourced basis [69].

Grants for undergraduate and graduate students are funded by funds determined by the
University’s Academic Council. Procedure for competitive selection of projects for
grants is open and all information is published on the University’s websites. Ability to
find reliable information, critically analyze, create and disseminate own intellectual
product is key competency of successful specialist. Comfortable information
environment was formed at the university. It contributes to development of information
and digital competences and introduction of innovations.

The university created an “online learning ecosystem” based on software that
automates most of the university’s business processes, including support of online
training courses for various categories of learners (students, teachers), creation and
management of electronic content, project management, quality assurance of training
materials and the learning process. Basic idea of the developed software of the
university is to create maximum number of multipurpose components. This has
following advantages: 1) it is easy to launch service that offers different ways of
learning: from mass open online courses to corporate online learning; 2) online content
can be easily converted from HTML/JS learning objects to modern AR/VR elements.
This technological solution allows the university to significantly reduce cost of study
compared to individual implementation of each local learning task. Benefits of coherent
solution include complete control of all inputs/outputs, easy integration of learning
outcomes from one learning method (for example, through open online courses) [12].

Developed own methodical model of online courses promotes high level of
interactivity of educational content, in particular on widespread use of virtual
simulators. Our own technological solutions to optimize work on creation of interactive
learning content allowed to create more than 2,000 virtual simulators based on Java,
JS, Flash, Unity3D (including using VR and AR). In 2019 the University established
VR and AR research laboratory. It is part of the online learning ecosystem and allows
us to reach a new level of VR/AR application in education in future [12].

The University’s ecosystem development plan envisages complete transition of
university’s educational process to E-learning technology, active introduction of
blended learning models, use of VR and AR for learning, development of its own VR
online course concept, increase and active dissemination of non-academic, online
courses transferring results to academic disciplines [12].

Digitalization of society requires universities to consistently develop and implement
modern ICT trends, to demonstrate ability to solve digital transformation problems,
enabling them to significantly enhance competitiveness, attract additional resources,
including upgrading their facilities, and improving the quality of education. Important
trends in education are: use of cloud technologies, access to virtual computing systems,
business analytics and Internet of Things, virtual laboratories, AR technologies and
more [69].

Nowadays, the university’s educational process uses unique technical equipment
obtained through active international cooperation: biomedical engineering laboratory,
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modal analysis complex, multispiral tomography, electron microscopes, 3D printers,
etc. The university’s potential makes possible to make more intensive use of modern
technologies and solutions, for example, not to be limited to support and development
of traditional resources (computers, software, equipment, etc.), but also to implement
virtual laboratory complexes, access to remote laboratories and educational and
scientific activities [69].

At the university AR technologies are actively introduced into the courses “Essential
Geometry”, “Engineering Graphics”, “Computer Graphics in Mechanical Engineering”
and when studying other disciplines and for training in various specialties.

The staff and students of the university are involved in processes of IT development,
since the university is a member of the Association of Industrial Automation
Enterprises of Ukraine. In 2019 a Memorandum of Understanding was signed on
establishment of Industry 4.0 Center at the University with the support of the Sumy
City Council. Process of Industry 4.0 is primarily understood as complete automation
of Ukraine’s production with introduction of cutting-edge digital technologies: artificial
intelligence, Internet of Things, robotics, AR. Such innovative transformation is needed
to improve business models, accelerate state development, enhance scientific capacity
and provide skilled creative workplaces with training at the university. First results of
such cooperation are: 3D Innovation Group of the University became a member of the
Fablab international network and is marked on its world map [1]. Currently, there are
only 10 such centers in Ukraine [33].

Also, the university pays great attention to continuous professional development of
scientific and pedagogical staff. Number of competitions was introduced to encourage
teachers to study and apply modern technologies and teaching methods, to ensure
quality of higher education, to disseminate better experiences. These are competitions:
pedagogical innovations; “The best teacher by eyes of students”; for the best collection
of educational materials published on OpenCourseWare; to choose content of mass
open online courses; ICT Innovation for Contemporary Education ICT4EDU [55] by
nomination: “Mobile Devices in the Learning Process”, “Access to Remote Equipment
and Virtual Laboratories”, “Introduction of Artificial Intelligence Technologies into the
Learning Process”, “Developing Learning Resources Using VR and AR Technologie”;
experiment on testing of blended learning model. Cumulative system of accounting for
basic professional development results was developed and implemented in order to
obtain competencies required for modern-day teachers. It enables to determine
personalized indicators, including participation of employees in international
internships, formalized certification programs, trainings, workshops and other types of
professional development [69].

2.4  Project activity in education: advantages and drawbacks

Scientists define project activity as one of the most important components of
educational process. It promotes creative self-development and self-realization of
project implementers and forms various life competencies. Project technology
combines theoretical knowledge and practical application to solve specific life or
professional problems.
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Project technologies are derived from the “project method” that emerged in the
1920s in the United States. Initially, it was called the “method of problems” and it was
developed within humanistic direction in philosophy and education. William H.
Kilpatrick called project organization a way of working with students [26]. Project at
time meant purposeful act of activity based on the student’s interest. Then first
classification of projects was proposed (created projects, consumer projects, problem
solving projects, exercise projects), as well as the main stages of the project [29].

In Ukraine theoretical and methodological principles of project application were laid
by Hryhorii H. Vashchenko [70]. A prominent Ukrainian educator attributed project
method to active teaching methods, characterized by “practical bias of learning and a
connection with life”. In course of project implementation one should pay attention to
organic combination of theory and practice, since project task is not only to do some
useful work but to broaden one’s worldview, to acquire theoretical knowledge that
enables one to understand better life [29].

Practical skills are formed in solving practical problems during the implementation
of the project. There is a mastery of knowledge in the process of using information and
assessing its importance and subsequent use. Project executor analyzes, performs
certain actions, simultaneously learns techniques and methods of design and assesses
its own experience in terms of readiness for life. Development of project thinking
provides individuals with opportunity for sustainable development along their chosen
trajectory of activity. Paradigm of project learning corresponds to personally oriented
pedagogy: it is characterized by humanistic and psychotherapeutic orientation, aimed
at the free, versatile and creative development of individual characteristics of cognition
subject [73].

Educational project is one of the methods of educational project activity. The essence
of educational project is to stimulate the students’ interest in the problems, to find ways
to solve them through project activity; provide opportunities for practical application
of acquired knowledge and skills. It is assumed that during project implementation
student must acquire some knowledge on the subject under study. Main characteristic
of creative projects is that their content and structure depend on creativity and interests
of the authors [73].

The publication [29] states that project method (project technology) gives each
participant of educational process an opportunity to develop their own cognitive
interests and ability to independently construct their knowledge, to navigate
information space. Educational design is always focused on independent activity of
students — individual, paired, group, which they perform for certain period of time.
Design technology provides successful solution of problem. It involves use of variety
of different methods and learning tools and need to integrate knowledge and skills from
different fields of science, technology and creativity. Students have opportunity to
generalize, consolidate and practically apply theoretical knowledge in disciplines and
professional methods, to improve the skills of independent research activity [29] during
creation of teaching methodical project.

Project activity will be able to play leading role in the formation of positive
motivation for personal and professional growth, readiness to find new, original
methods of solving professional problems in students in process of their professional
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formation in higher education. Designing, as a special type of activity, is characterized
by ability and willingness of person to predict certain professionally-oriented tasks and
to search necessary tools for their complete and speedy solution [38].

During project activity students acquire following skills: reflexive (task
comprehension), research (ability to generate ideas independently, independently
search for information, propose their own hypothesis, establish cause and effect
relationships); managerial (ability to plan activities, time, resources; ability to make
decisions, predict consequences); communicative (ability to engage in dialogue,
discussion, defense of one’s point of view, etc.); presentation (monologue, public
speaking, artistic skills, etc.); self and mutual evaluation (adequate assessment of their
work and those of other students); cooperation skills (collective planning of group
work, interaction with various group members, mutual assistance, business partner
communication skills, etc.) [29].

Decisive role in modern educational process is played by student ability to use
information for realization of their tasks and goals. Analysis of theoretical and practical
achievements makes possible to state that project is a special form of educational
philosophy, which allows combining values and content foundations of culture and
process of activity socialization. Designing is complex activity that characterized by:
features of auto-didactics (participants of design seem to automatically learn without
specific didactic task from organizers, new concepts, new ideas about different spheres
of'life, industrial, personal, socio-political relations between people, new understanding
of content those changes that life requires); designing fundamentally different
subjective rather than objective form of participation of each person in social activity;
adoption of design as specific individual-creative process which requires each of
original new decisions [38].

Rapid spread of computer technology led to dramatic changes affecting learning
process itself. There is a widening gap between level of knowledge of those who have
access to modern information technologies and those who do not have such access.
There are changes in pedagogy as result of emergence of new technologies. Expansion
of curricula is caused by technological changes. They have a direct impact on learning
culture. Their competitiveness and activities of higher education institution as a whole
is criterion that determines the quality of graduates’ training in today’s economic
realities [12].

The publication [82] proposed to use special software “Salamstein Studio” to
perform project activities (it was designed for developers of distance training courses,
graduate students and doctoral students). Salamstein Studio’s Project Management
tools provide: implementation management of work set on planning, development and
verification of training facilities; ability to monitor status of tasks; communication
between all participants. Each started task in Studio has responsible executor and status
that captures status of its completion. Status of the task and its responsible executor are
changed automatically after each type of work at different stages of learning object
development. Assignment status changes from “not started” to “completed”
sequentially in absence of any comments from the Project participants. If necessary, the
status of task may be repeatedly returned to previous stage. Moderator and Programmer
are usually involved as part of the development of interactive practical tasks. Work on
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these objects actually goes through two stages: developing of script and creating of
software product based on it. Certain quantitative characteristics are used to manage
and analyze the Project. Status of the task is determined in percentage and depends on
the status of the task and the type of educational object [82].

Based on Ruby on Rails framework, Salamstein Studio is a module of the automated
distance learning system of Sumy State University. It implements project approach to
organize process of development of distance learning courses. Project at Salamstein
Studio is set of all tasks for development of distance learning training objects. It requires
certain sequence of work stages and corresponding performers. It provides monitoring
of task performance by all project participants in automated mode. The authors of the
Project are teacher, group of teachers, graduate students, doctoral students responsible
for development of distance courses. Project Expert is selected from the most
experienced teachers in the automated distance learning system. This person controls
observance of Methodological requirements for distance learning courses. There are
following participants in addition to the listed above: the Programmer provides
software implementation of interactive learning objects, the Moderator performs
complex structural and functional verification of distance learning materials, and the
Tutor coordinates the students’ educational process relevant direction. They are
involved at different stages of the development of distance courses. training [82].

Introduction of AR technology into education is in its beginning. Taking into account
prospects for their development, it is necessary to study and analyze experience of their
application and to find opportunities to integrate them into educational practice, for
example, through the project activities of students.

Information projects involve collection, analysis and formulation of conclusions
about information and object under study. This type of project does not involve
experimental work. It can be widely used in high school chemistry or physics,
especially for 7th grade pupils. At this time pupils deal with science of chemistry,
methods of handling chemical equipment, methods of conducting the simplest chemical
experiments. Finding of additional information, analyzing it and being able to interpret
it from a chemical scientific point of view, drawing up own (correct) conclusions in the
form of an abstract (indicating the purpose, tasks, results of work, conclusion), part of
the information stand, booklet are serious work, especially for students with
humanitarian inclinations. Research projects are as close as possible to scientific
research. They include writing of scientific essay and presentation in form of a report
or a poster defense. According to requirements of the Minor Academy of Sciences the
experiment should be present in the pupils works starting from the 10th grade. It is said
that tenth graders work under scientific guidance and chose chemistry or physics as a
subject to study in future [73].

Currently, there are following existing curricula: “Physics and Astronomy”,
Curricula for 10-11 classes of general secondary education institutions (standard level,
profile level), approved by Ministry of Education and Science of Ukraine (Order
No. 1539 in 2017); “Natural Sciences” Integrated Course for 10-11 classes of general
secondary education institutions, approved by Ministry of Education and Science of
Ukraine (Order No. 1407 in 2017), “Physics” 7-9 Grades Curriculum for secondary
education institutions, approved by Ministry of Education and Science of Ukraine
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(Order No. 804 in 2017). These programs include implementation of educational
projects in physics: “Nuclear energy” (section “Quantum physics”, class 11), “Physical
foundations of atomic energy” (section “Physics of atom and atomic nucleus”, grade 9),
“Energy” (section “Technology course” Integrated Course, Class 11). These include
advantages and disadvantages of using nuclear energy, development of Ukraine’s
nuclear energy, ways to ensure safety of nuclear reactors and nuclear power plants, the
Chernobyl problem, effects of nuclear energy on the environment, protection against
radioactive radiation, and more.

Application AR APP Chornobyl NPP ARCH AR [9] was officially launched in
2018. It can also be used for educational purposes (Fig. 1). According to the State
Agency of Ukraine on Exclusion Zone Management this application helps to take closer
look at the construction of the Arch and the Shelter object on a smartphone. You can
look at the various details and get a real picture of the little things about the Shelter
without risking human health. Its example is shown in fig. 1. It should be emphasized
that in the such applications can be used to increase efficiency of emergency
preparedness, response system and emergency situations on potentially hazardous sites.
Such applications can be used to educate students in preparation of future specialists in
the field of ecology and environmental protection. Also, new methods, algorithms and
software need to be developed to address environmental security issues in areas of
impact of potentially hazardous sites [5; 53; 54; 52; 63].

Fig. 1. Use example of application Chornobyl NPP ARCH AR

Results of educational and cognitive activity of students during implementation of
educational projects on topic “Nuclear energy” should know: component knowledge
(they know principle of nuclear reactor action, they know about impact of radioactive
radiation on living organisms); activity component (they explain ionizing effect of
radiation, use dosimeter (if available, use acquired knowledge for safe life); value
component (aware of advantages, disadvantages and prospects of development of
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nuclear energy, possibility of using fusion energy, efficiency of methods of protection
against the effects of radioactive radiation).

AR is one of the most advanced learning information visualization technologies.
Application of this technology will increase motivation for learning, will increase level
of assimilation of information due to variety and interactivity of its visual representation
and will allow transferring of part of research work in the field of distance learning
[14].

Digital transformation of society influences changes that need to be made in higher
education system to train new generation professionals. Future professionals in addition
to professional skills should also be: creative, adaptive, with critical thinking,
independent in decision-making, focused, capable of professional growth and use of
digital technology in a variety of professional situations. That is why it is important to
use design technologies to train specialists in new technological era.

2.5  Project activity in education: advantages and drawbacks

Nowadays the University’s work on innovation is aimed to ensure sustainable
functioning of internal quality assurance system of education, development and
implementation of unique organizations-methodological solutions, flexible information
technologies, creation of various information services, target databases and access to
them through personal offices, implementation of IT-projects both regionally and
nationally. Global trend of universities in the world is to extend their lifelong learning
services. One of the important issues facing higher education institutions today is
transformed demand of modern students. Young people want to build their individual
learning trajectory by choosing both academic and non-academic courses; both offline
and online [12]. Therefore, teachers often use method of education projects for further
interest students in the university. Advantages of this method were described above.
Also, the university management constantly introduces innovations, conducts various
competitions among teachers and students.

We describe experience of implementing educational projects at Sumy State
University, where for several years “All-Ukrainian competition on use of mobile
devices in educational process” is held. Description of competition: competition for
development of the best training (lectures, practicals, etc.), provided by curriculum,
using students’ mobile devices (laptops, netbooks, tablets, smartphones). The
competition is based on study of current trends in technology implementation and
understanding of educational space transformation. It is based on experience of
implementing BYOE (bring your own everything) and “flipped learning” technologies.
The peculiarity of the Competition is need to confirm in practice their own projects,
real cooperation between students and teachers. Contest nominations: “Efficient use of
existing software” and “Creation and using of own software development”. Specialized
competition site was created and maintained for implementation of this competition
[74]. Its main page is shown in Fig. 2.

The main page of the competition contains following information: About the contest;
Evaluation criteria; Tender Commission; Apply; Consultations; Useful materials;
Social Network and Sitemap. Information about the winners of the contest and photos
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is also available. For example, in 2018-2019, the first place in the nomination “Efficient
use of existing software” held the project “Application of AR and VR technologies in
the conditions of holding QR code of the quest for formation of English-speaking
competence of future sailors” (the project implementation in practice is presented at
https://tinyurl.com/ydef66jn). The nomination “Creation and using of own software
development” was won by the project “Augmented reality — methodical tool for
mathematics” (the project implementation in practice is presented at
https://tinyurl.com/yavsrlte). Fig. 3 shows examples of use of AR technologies in
competition works, and Fig. 4 — photos of winners and active participants of the
competition 2016-2017.
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Fig. 2. Main page of the site “All-Ukrainian competition on the use of own mobile devices in
the educational process” [74]

Fig. 3. Application of AR technologies application in the competition works
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Fig. 4. Winners and active participants of the competition in 2016-2017

So, works with AR technologies were the best ones and won the competition. It happens
because AR technology is a really up-to-date trend in educational projects.

3 Conclusions and prospects for further research

1. Basic terms and concepts are analyzed and determined: terms “advanced reality”,
“improved reality”, “enriched reality”, “mixed reality”” and “hybrid reality” are used
as synonyms for “AR”; “AR” is term that refers to all projects aimed at augmenting
physical reality with any virtual element.

2. Results of analysis of the scientific literature (Ukrainian and foreign) and our own
practical experience of AR technologies application in educational practices allowed
to state that: AR technologies have great potential in many application fields, in
particular, for education; there are some difficulties with AR technologies
application in educational institutions (financial, professional, methodological);
there are some cases of AR application in schools; positive aspects of AR
technologies application in higher education institutions are confirmed by
experiments, however, these are isolated cases; only a few universities in Ukraine
apply AR technology to educate students; only a few universities in Ukraine
supplemented their curricula with special subjects or modules to educate students to
develop AR technologies; various scientific events, mass events, competitions are
held in Ukraine and specialized training is performed for promotion of AR
technologies, but this is non-systematic and has no special state orientation and
support.

3. Features of implementation of VR and AR technologies at Sumy State University
(Ukraine) are identified: the “e-learning ecosystems” are created at the university.
Its basis is software that automates most of the university’s business processes.
These processes includes: support of online training courses for different categories
of students (students, teachers); creation and management of electronic content,
management procedures (project management, quality assurance training s materials
and learning process). Advantages of the developed university software are
following: 1) it is easy to run a service that offers different ways of learning: from
mass open online courses to corporate online learning; 2) it is possible to convert
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online content from standard HTML/JS training objects to modern AR/VR elements;
3) reducing the cost of training. Also in 2019 the University created VR and AR
research laboratory. It is part of the online learning ecosystem.

4. Advantages and disadvantages of project activity in education are described: project
activity is one of the most important components of educational process. It which
promotes creative self-development and self-realization of project implementers and
forms various life competencies. Project technology combines theoretical
knowledge and practical application to solve specific life or professional problems.
AR application for implementation of educational projects will help: to increase
students’ interest in learning material through interactive content; to form new
competencies through augmented reality technology; to increase level of students’
motivation for independent educational and cognitive activity through introduction
of game, competitive incentives; to activate educational activities; to form positive
motivation for personal and professional growth; to provide process of developing
educational materials with a new organizational form that is attractive to students;
to create conditions for development of personal qualities (creativity, teamwork,
etc.). All listed above will increase students’ self-esteem.

5. Current trends in implementation of educational projects were investigated and
determined based on experience of Sumy State University. It is defined following:
most of the projects that won the competition “All-Ukrainian competition on using
mobile devices in the educational process” were implemented using AR technology;
AR technologies used in projects to teach different disciplines for HEIs.

AR technology application for project activity has positive impact on learning
outcomes and competitiveness of national workforce. It will enhance the country’s
position in the global economic space. It is important to carry out series of national and
international events on promotion and application of AR technology — conferences,
seminars, project competitions, etc.

Areas of further research can be: AR technology application in training of specialists
of various specialties.

References

1. 3dinnovationlab | FabLabs. https://www.fablabs.io/labs/3dinnovationlab (2020). Accessed
21 Mar 2020

2. Alahmari, M., Issa, T., Issa, T., Nau, S.Z.: Faculty awareness of the economic and
environmental benefits of augmented reality for sustainability in Saudi Arabian universities.
Journal of Cleaner Production 226, 259-269 (2019). doi:10.1016/j.jclepro.2019.04.090

3. Arici, F., Yildirim, P., Caliklar, S., Yilmaz, R.M.: Research trends in the use of augmented
reality in science education: Content and bibliometric mapping analysis. Computers &
Education 142, 103647 (2019). doi:10.1016/j.compedu.2019.103647

4. Azuma, R.T.: A Survey of Augmented Reality. Presence: Teleoperators and Virtual
Environments 6(4), 355-385 (1997)

5. Blinov, L.V,, Parus, Ye.V., Ivanov, H.A. Imitation modeling of the balancing electricity
market functioning taking into account system constraints on the parameters of the IPS of
Ukraine mode. Tekhnichna elektrodynamika 6, 72-79 (2017).


https://www.fablabs.io/labs/3dinnovationlab

154

11.

12.

14.

doi:10.15407/techned2017.06.072

Bondarenko, O.V., Pakhomova, O.V., Lewoniewski, W.: The didactic potential of virtual
information educational environment as a tool of geography students training. In: Kiv, A.E.,
Shyshkina, M.P. (eds.) Proceedings of the 2nd International Workshop on Augmented
Reality in Education (AREdu 2019), Kryvyi Rih, Ukraine, March 22, 2019. CEUR
Workshop Proceedings 2547, 13-23. http:/ceur-ws.org/Vol-2547/paperO1.pdf (2020).
Accessed 10 Feb 2020

Bower, M., Howe, C., McCredie, N., Robinson, A., Grover, D.: Augmented Reality in
education — cases, places and potentials. Educational Media International 51(1), 1-15
(2014). doi:10.1080/09523987.2014.889400

Chorna, O.V., Hamaniuk, V.A., Uchitel, A.D.: Use of YouTube on lessons of practical
course of German language as the first and second language at the pedagogical university.
In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the 6% Workshop on Cloud
Technologies in Education (CTE 2018), Kryvyi Rih, Ukraine, December 21, 2018. CEUR
Workshop Proceedings 2433, 294-307. http://ceur-ws.org/Vol-2433/paper19.pdf (2019).
Accessed 10 Sep 2019

Chornobylska arka onlain: u merezhu zapustyly dodatok dlia stalkeriv (Chornobyl Arch
online: Stalker application launched online). https://znaj.ua/society/175005-chornobilska-
arka-onlayn-u-merezhu-zapustili-dodatok-dlya-stalkeriv (2018). Accessed 25 Oct 2019
Chubukova, O.Yu., Ponomarenko, I.V.: Innovatsiini tekhnolohii dopovnenoi realnosti dlia
vykladannia dystsyplin u vyshchykh navchalnykh zakladakh Ukrainy (Augmented reality
technology use for study of disciplines in ukraine’s higher education institutions). Problemy
innovatsiino-investytsiinoho rozvytku 16, 20-27 (2018)

Dmitriev, A.V.: Cifrovizacija transportno-logisticheskih uslug na osnove primenenija
tehnologii dopolnennoj real’nosti (Digitalization of transport and logistics services based
on the application of augmented reality technology). Bulletin of South Ural State
University, Series “Economics and Management” 12(2), 169-178 (2018).
doi:10.14529/em180220

Ekosystema onlayn-navchannya Sums’koho derzhavnoho universytetu (Sumy State
University Online Learning Ecosystem). Rozrobka na konkurs XI Mizhnarodnoyi vystavky
“Innovatyka v suchasniy osviti —2019”. Sumy State University, Sumy (2019)

Garzon, J., Acevedo, J.: Meta-analysis of the impact of Augmented Reality on students’
learning  gains.  Educational = Research ~ Review 27, 244-260  (2019).
doi:10.1016/j.edurev.2019.04.001

Honcharova, N.: Tekhnolohiia dopovnenoi realnosti v pidruchnykakh novoho pokolinnia
(Technology of augmented reality in textbooks of new generation). Problemy suchasnoho
pidruchnyka 22, 46-56 (2019). doi:10.32405/2411-1309-2019-22-46-56

Horbatiuk, R., Voitovych, O., Voitovych, I.: Formation of project competence of future
environmentalists. In: Semerikov, S., Chukharev, S., Sakhno, S., Striuk, A., Osadchyi, V.,
Solovieva, V., Vakaliuk, T., Nechypurenko, P., Bondarenko, O., Danylchuk, H. (eds.) The
International Conference on Sustainable Futures: Environmental, Technological, Social and
Economic Matters (ICSF 2020). Kryvyi Rih, Ukraine, May 20-22, 2020. E3S Web of
Conferences 166, 10026 (2020). doi:10.1051/e3sconf/202016610026

Hruntova, T.V., Yechkalo, Yu.V., Striuk, A.M., Pikilnyak, A.V.: Augmented Reality Tools
in Physics Training at Higher Technical Educational Institutions. In: Kiv, A.E., Soloviev,
V.N. (eds.) Proceedings of the 1st International Workshop on Augmented Reality in
Education (AREdu 2018), Kryvyi Rih, Ukraine, October 2, 2018. CEUR Workshop
Proceedings 2257, 33-40. http://ceur-ws.org/Vol-2257/paper04.pdf (2018). Accessed 30
Nov 2018


http://ceur-ws.org/Vol-2547/paper01.pdf
http://ceur-ws.org/Vol-2433/paper19.pdf
https://znaj.ua/society/175005-chornobilska-
http://ceur-ws.org/Vol-2257/paper04.pdf

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

155

Iatsyshyn, A.V., Kovach, V.O., Romanenko, Ye.O., latsyshyn, A.V.: Cloud services
application ways for preparation of future PhD. In: Kiv, A.E., Soloviev, V.N. (eds.)
Proceedings of the 6 Workshop on Cloud Technologies in Education (CTE 2018), Kryvyi
Rih, Ukraine, December 21, 2018. CEUR Workshop Proceedings 2433, 197-216.
http://ceur-ws.org/Vol-2433/paper12.pdf (2019). Accessed 10 Sep 2019

Iatsyshyn, A.V., Popov, O.0., Artemchuk, V.O., Kovach, V.O., Zinovieva, L.S.: Automated
and information decision support systems for environmental safety. Information
Technologies and Learning Tools 72(4), 286-305 (2019). doi:10.33407/itlt.v72i4.2993
latsyshyn, A.V., Popov, O.0., Kovach, V.O., Artemchuk, V.O.: The methodology of future
specialists teaching in ecology using methods and means of environmental monitoring of
the atmosphere’s surface layer. Information Technologies and Learning Tools 66(4), 217-
230 (2018). doi:10.33407/itlt.v66i4.2233

Iatsyshyn, Anna V., Kovach, V.O., Romanenko, Ye.O., Deinega, L.I., Iatsyshyn, Andrii V.,
Popov, 0O.0., Kutsan, Yu.G., Artemchuk, V.O., Burov, O.Yu., Lytvynova, S.H.:
Application of augmented reality technologies for preparation of specialists of new
technological era. In: Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 2nd International
Workshop on Augmented Reality in Education (AREdu 2019), Kryvyi Rih, Ukraine, March
22, 2019. CEUR Workshop Proceedings 2547, 181-200. http://ceur-ws.org/Vol-
2547 /paper14.pdf (2020). Accessed 10 Feb 2020

Ibafiez, M.-B., Delgado-Kloos, C.: Augmented reality for STEM learning: A systematic
review. Computers & Education 123, 109-123 (2018). doi:10.1016/j.compedu.2018.05.002
Ivanov, V., Pavlenko, 1., Trojanowska, J., Zuban, Y., Samokhvalov, D., Bun, P.: Using the
augmented reality for training engineering students. In: Bruzzone, A.G., Ginters, E.,
Mendivil, E.G. et al. (eds.) Proceedings of the International Conference of the Virtual and
Augmented Reality in Education, 2018, VARE 2018, Budapest, Hungary, 17-19.09.2018,
pp. 57-64 (2018)

Kahtanova, Ju.F., Bestybaeva, K.I.: Tehnologija dopolnennoj real’nosti v obrazovanii
(Technology of augmented reality in education). Pedagogicheskoe masterstvo i
pedagogicheskie tehnologii 2(8), 289-291 (2016)

Klimova, A., Bilyatdinova, A., Karsakov, A.: Existing Teaching Practices in Augmented
Reality. Procedia Computer Science 136, 5-15 (2018). doi:10.1016/j.procs.2018.08.232
Klopfer, E., Squire K.: Environmental Detectives - the development of an augmented reality
platform for environmental simulations. Educational Technology Research and
Development 56(2), 203-228 (2008). doi:10.1007/s11423-007-9037-6

Knoll, M.: “A Marriage on the Rocks™: An Unknown Letter by William H. Kilpatrick about
his Project Method. https://eric.ed.gov/?id=ED511129 (2010). Accessed 25 Oct 2019
Kolomoiets, T.H., Kassim, D.A.: Using the Augmented Reality to Teach of Global Reading
of Preschoolers with Autism Spectrum Disorders. In: Kiv, A.E., Soloviev, V.N. (eds.)
Proceedings of the 1st International Workshop on Augmented Reality in Education (AREdu
2018), Kryvyi Rih, Ukraine, October 2, 2018. CEUR Workshop Proceedings 2257, 237-
246. http://ceur-ws.org/Vol-2257/paper24.pdf (2018). Accessed 30 Nov 2018

Kovach, V., Deinega, 1., latsyshyn, Anna, latsyshyn, Andrii, Kovalenko, V., Buriachok, V.:
Electronic Social Networks as Supporting Means of Educational Process in Higher
Education Institutions. CEUR Workshop Proceedings 2588, 418-433 (2019)

Kozak L.V.: Zastosuvannia proektnykh tekhnolohii u pidhotovtsi maibutnikh vykladachiv
doshkilnoi pedahohiky i psykholohii (Application of project technologies in preparation of
future teachers of preschool pedagogy and psychology). Pedahohichnyy protses : teoriya i
praktyka 1, 54-64 (2013)

Kravtsov, H., Pulinets, A.: Interactive Augmented Reality Technologies for Model


http://ceur-ws.org/Vol-2433/paper12.pdf
http://ceur-ws.org/Vol-
https://eric.ed.gov/?id=ED511129
http://ceur-ws.org/Vol-2257/paper24.pdf

156

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

Visualization in the School Textbook. CEUR-WS.org, online (2020, in press)

Kulikova, Ja.V., Matokhina, A.V., Shcherbakova, N.L.: Obzor bibliotek komp’juternogo
zrenija dlja proektirovanija komponentov dopolnennoj real’nosti v uchebnom processe
(Review of OCR libraries for augmented reality components in education). Nauka vchera,
segodnja, zavtra 6(40), 27-32 (2017)

Kyrylenko, O.V., Blinov, I.V., Parus, Y.V., Ivanov, H.A.: Simulation model of day ahead
market with implicit consideration of power systems network constraints. Tekhnichna
elektrodynamika 5, 60—67 (2019). doi:10.15407/techned2019.05.060

Labs | FabLabs. https://www.fablabs.io/labs?q%5Bcountry code eq%5D=ua (2020).
Accessed 21 Mar 2020

Lavrentieva, O.0., Arkhypov, 1.O., Kuchma, O.1., Uchitel, A.D.: Use of simulators together
with virtual and augmented reality in the system of welders’ vocational training: past,
present, and future. In: Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 2nd
International Workshop on Augmented Reality in Education (AREdu 2019), Kryvyi Rih,
Ukraine, March 22, 2019. CEUR Workshop Proceedings 2547, 201-216. http://ceur-
ws.org/Vol-2547/paper15.pdf (2020). Accessed 10 Feb 2020

Lavrentieva, O.0., Rybalko, L.M., Tsys, O.0., Uchitel, A.D.: Theoretical and methodical
aspects of the organization of students’ independent study activities together with the use
of ICT and tools. In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the 6" Workshop on
Cloud Technologies in Education (CTE 2018), Kryvyi Rih, Ukraine, December 21, 2018.
CEUR Workshop Proceedings 2433, 102—125. http://ceur-ws.org/Vol-2433/paper06.pdf
(2019). Accessed 10 Sep 2019

Lee K.: Augmented reality in education and training. TechTrends 2(56), 13-21 (2012)
Leshko, K.V., Rykova, L.L.: Augmented reality as a tool in creative development of future
education professionals. New Computer Technology 17, 76-81 (2019)

Machynska, N.I.: Navchalne proektuvannia yak chynnyk rozvytku osobystosti u konteksti
akmeolohichnoho pidkhodu (Educational design as a factor of personality development in
the context of acmeological approach). Problemy osvity 84, 226-232 (2015)

Milgram, P., Kishino, F.: A taxonomy of mixed reality visual displays. IEICE
Transactionson Information Systems E77-D(12), 1321-1329 (1994)

Mintii, I.S., Soloviev, V.N.: Augmented Reality: Ukrainian Present Business and Future
Education. In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the Ist International
Workshop on Augmented Reality in Education (AREdu 2018), Kryvyi Rih, Ukraine,
October 2, 2018. CEUR Workshop Proceedings 2257, 227-231. http://ceur-ws.org/Vol-
2257/paper22.pdf (2018). Accessed 30 Nov 2018

Modlo, Ye.O., Semerikov, S.O., Bondarevskyi, S.L., Tolmachev, S.T., Markova, O.M.,
Nechypurenko, P.P.: Methods of using mobile Internet devices in the formation of the
general scientific component of bachelor in electromechanics competency in modeling of
technical objects. In: Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 2nd International
Workshop on Augmented Reality in Education (AREdu 2019), Kryvyi Rih, Ukraine, March
22, 2019. CEUR Workshop Proceedings 2547, 217-240. http://ceur-ws.org/Vol-
2547/paper16.pdf (2020). Accessed 10 Feb 2020

Modlo, Ye.O., Semerikov, S.O., Shmeltzer, E.O.: Modernization of Professional Training
of Electromechanics Bachelors: ICT-based Competence Approach. In: Kiv, A.E., Soloviev,
V.N. (eds.) Proceedings of the 1st International Workshop on Augmented Reality in
Education (AREdu 2018), Kryvyi Rih, Ukraine, October 2, 2018. CEUR Workshop
Proceedings 2257, 148—172. http://ceur-ws.org/Vol-2257/paper15.pdf (2018). Accessed 21
Mar 2019

Modlo, Ye.O., Semerikov, S.0.: Xcos on Web as a promising learning tool for Bachelor’s


https://www.fablabs.io/labs?q%5Bcountry_code_eq%5D=ua
http://ceur-
http://ceur-ws.org/Vol-2433/paper06.pdf
http://ceur-ws.org/Vol-
http://ceur-ws.org/Vol-
http://ceur-ws.org/Vol-2257/paper15.pdf

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

157

of Electromechanics modeling of technical objects. In: Semerikov, S.O., Shyshkina, M.P.
(eds.) Proceedings of the Sth Workshop on Cloud Technologies in Education (CTE 2017),
Kryvyi Rih, Ukraine, April 28, 2017. CEUR Workshop Proceedings 2168, 34-41.
http://ceur-ws.org/Vol-2168/paper6.pdf (2018). Accessed 21 Mar 2019

Moiseienko, M.V., Moiseienko, N.V., Kohut, I.V., Kiv, A.E.: Digital competence of
pedagogical university student: definition, structure and didactical conditions of formation.
In: Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 7" Workshop on Cloud
Technologies in Education (CTE 2019), Kryvyi Rih, Ukraine, December 20, 2019, CEUR-
WS.org, online (2020, in press)

Morkun, V., Semerikov, S., Hryshchenko, S., Slovak, K.: Environmental Geo-information
Technologies as a Tool of Pre-service Mining Engineer’s Training for Sustainable
Development of Mining Industry. In: Ermolayev, V., Bassiliades, N., Fill, H.-G., Yakovyna,
V., Mayr, H.C., Kharchenko, V., Peschanenko, V., Shyshkina, M., Nikitchenko, M.,
Spivakovsky, A. (eds.) 13th International Conference on ICT in Education, Research and
Industrial Applications. Integration, Harmonization and Knowledge Transfer (ICTERI,
2017), Kyiv, Ukraine, 15-18 May 2017. CEUR Workshop Proceedings 1844, 303-310.
http://ceur-ws.org/Vol-1844/10000303.pdf (2017). Accessed 21 Mar 2019

Morkun, V., Semerikov, S., Hryshchenko, S.: Environmental competency of future mining
engineers. Metallurgical and Mining Industry 6(4), 4-7 (2014)

Nechypurenko, P.P., Starova, T.V., Selivanova, T.V., Tomilina, A.O., Uchitel, A.D.: Use
of Augmented Reality in Chemistry Education. In: Kiv, A.E., Soloviev, V.N. (eds.)
Proceedings of the 1st International Workshop on Augmented Reality in Education (AREdu
2018), Kryvyi Rih, Ukraine, October 2, 2018. CEUR Workshop Proceedings 2257, 15-23.
http://ceur-ws.org/Vol-2257/paper02.pdf (2018). Accessed 30 Nov 2018

Nechypurenko, P.P., Stoliarenko, V.G., Starova, T.V., Selivanova, T.V., Markova, O.M.,
Modlo, Ye.O., Shmeltser, E.O.: Development and implementation of educational resources
in chemistry with elements of augmented reality. In: Kiv, A.E., Shyshkina, M.P. (eds.)
Proceedings of the 2nd International Workshop on Augmented Reality in Education
(AREdu 2019), Kryvyi Rih, Ukraine, March 22, 2019. CEUR Workshop Proceedings 2547,
156-167. http://ceur-ws.org/Vol-2547/paper12.pdf (2020). Accessed 10 Feb 2020

Orlova, E.Ju., Karpova, 1.V.: Ispol’zovanie tehnologij dopolnennoj i virtual’noj real’nosti
v prepodavanii v tehnicheskom vuze (Using Augmented and Virtual Reality Technologies
in Teaching at a Technical University). Metodicheskie voprosy prepodavanija
infokommunikacij v vysshej shkole 7(2), 40-43 (2018)

Pinchuk, O.P., Sokolyuk, O.M., Burov, O.Yu., Shyshkina, M.P.: Digital transformation of
learning environment: aspect of cognitive activity of students. In: Kiv, A.E., Soloviev, V.N.
(eds.) Proceedings of the 6™ Workshop on Cloud Technologies in Education (CTE 2018),
Kryvyi Rih, Ukraine, December 21, 2018. CEUR Workshop Proceedings 2433, 90-101.
http://ceur-ws.org/Vol-2433/paper05.pdf (2019). Accessed 10 Sep 2019

Popel, M.V., Shyshkina, M.P.: The Cloud Technologies and Augmented Reality: the
Prospects of Use. In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the 1st International
Workshop on Augmented Reality in Education (AREdu 2018), Kryvyi Rih, Ukraine,
October 2, 2018. CEUR Workshop Proceedings 2257, 232-236. http://ceur-ws.org/Vol-
2257/paper23.pdf (2018). Accessed 30 Nov 2018

Popov, O., latsyshyn A., Kovach, V., Artemchuk, V., Taraduda, D., Sobyna, V., Sokolov,
D., Dement, M., Yatsyshyn, T., Matvieieva, L.: Analysis of Possible Causes of NPP
Emergencies to Minimize Risk of Their Occurrence. Nuclear and Radiation Safety 1(81),
75-80 (2019). doi:10.32918/nrs.2019.1(81).13

Popov, O., Iatsyshyn, A., Kovach, V., Artemchuk, V., Taraduda, D., Sobyna, V., Sokolov,


http://ceur-ws.org/Vol-2168/paper6.pdf
http://ceur-ws.org/Vol-1844/10000303.pdf
http://ceur-ws.org/Vol-2257/paper02.pdf
http://ceur-ws.org/Vol-2547/paper12.pdf
http://ceur-ws.org/Vol-2433/paper05.pdf
http://ceur-ws.org/Vol-

158

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

D., Dement, M., Yatsyshyn, T.: Conceptual Approaches for Development of Informational
and Analytical Expert System for Assessing the NPP impact on the Environment. Nuclear
and Radiation Safety 3(79), 56-65 (2018). doi:10.32918/nrs.2018.3(79).09

Popov, O., Yatsyshyn, A.: Mathematical Tools to Assess Soil Contamination by Deposition
of Technogenic Emissions. In: Dent, D., Dmytruk, Y. (eds.) Soil Science Working for a
Living: Applications of soil science to present-day problems, pp. 127-137. Springer, Cham
(2017). doi:10.1007/978-3-319-45417-7_11

Pro konkurs (About concurs). http://ictdedu.sumdu.edu.ua (2020). Accessed 21 Mar 2020
Quandt, M., Knoke, B., Gorldt, C., Freitag, M., Thoben, K.-D.: General Requirements for
Industrial Augmented Reality Applications. Procedia CIRP 72, 1130-1135 (2018).
doi:10.1016/j.procir.2018.03.061

Rashevska, N.V., Soloviev, V.N.: Augmented Reality and the Prospects for Applying Its in
the Training of Future Engineers. In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the
Ist International Workshop on Augmented Reality in Education (AREdu 2018), Kryvyi
Rih, Ukraine, October 2, 2018. CEUR Workshop Proceedings 2257, 192—197. http://ceur-
ws.org/Vol-2257/paper18.pdf (2018). Accessed 30 Nov 2018

Sahin, D., Yilmaz, R.M.: The effect of Augmented Reality Technology on middle school
students’ achievements and attitudes towards science education. Computers & Education
144, 103710 (2020). doi:10.1016/j.compedu.2019.103710

Scaravetti, D., Doroszewski, D.: Augmented Reality experiment in higher education, for
complex system appropriation in mechanical design. Procedia CIRP 84, 197-202 (2019).
doi:10.1016/j.procir.2019.04.284

Schrier, K.: Student Postmortem: Reliving the Revolution. https://tinyurl.com/y8fp7ugr
(2006). Accessed 25 Oct 2019

Shapovalov, V.B., Atamas, A.L., Bilyk, Zh.I., Shapovalov, Ye.B., Uchitel, A.D.: Structuring
Augmented Reality Information on the stemua.science. In: Kiv, A.E., Soloviev, V.N. (eds.)
Proceedings of the 1st International Workshop on Augmented Reality in Education (AREdu
2018), Kryvyi Rih, Ukraine, October 2, 2018. CEUR Workshop Proceedings 2257, 75-86.
http://ceur-ws.org/Vol-2257/paper09.pdf (2018). Accessed 30 Nov 2018

Shcho take dopovnena realnist i chym vona vidrizniaietsia vid virtualnoi realnosti? (What
is augmented reality and how is it different from virtual reality?).
https://blog.comfy.ua/ua/shho-take-dopovnena-realnist-i-chim-vona-vidriznyaehtsya-vid-
virtualnoyi-realnosti (2018). Accessed 25 Oct 2019

Shkitsa, L.E., Yatsyshyn, T.M., Popov, A.A., Artemchuk, V.A.: Prognozirovanie
rasprostranenija zagrjaznjajushhih veshhestv v atmosfere na territorii burovoj ustanovki
(The development of mathematical tools for ecological safe of atmosfere on the drilling
well area). Neftjanoe hozjajstvo 11, 136-140 (2013)

Shkitsa, L.Y., Panchuk, V.G., Kornuta, V.A.: Innovative methods of popularizing technical
education. Proceedings of the Conference Innovative Ideas in Science 2016, Baia Mare,
Romania, November 10-11, 2016. IOP Conference Series: Materials Science and
Engineering 200, 012023 (2016). doi:10.1088/1757-899X/200/1/012023

Sorko, S.R., Brunnhofer, M.: Potentials of Augmented Reality in Training. Procedia
Manufacturing 31, 85-90 (2019). doi:10.1016/j.promfg.2019.03.014

Spirin, O.M., Nosenko, Yu.H., Iatsyshyn, A.V.: Current Requirements and Contents of
Training of Qualified Scientists on Information and Communication Technologies in
Education. Information Technologies and Learning Tools 56(6), 219-239 (2016).
doi:10.33407/itlt.v56i6.1526

Striuk, A.M., Rassovytska, M.V., Shokaliuk, S.V.: Using Blippar Augmented Reality
Browser in the Practical Training of Mechanical Engineers. In: Ermolayev, V., Suarez-


http://ict4edu.sumdu.edu.ua
http://ceur-
https://tinyurl.com/y8fp7ugr
http://ceur-ws.org/Vol-2257/paper09.pdf
https://blog.comfy.ua/ua/shho-take-dopovnena-realnist-i-chim-vona-vidriznyaehtsya-vid-

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

159

Figueroa, M.C., Yakovyna, V., Kharchenko, V., Kobets, V., Kravtsov, H., Peschanenko,
V., Prytula, Ya., Nikitchenko, M., Spivakovsky A. (eds.) Proceedings of the 14th
International Conference on ICT in Education, Research and Industrial Applications.
Integration, Harmonization and Knowledge Transfer (ICTERI, 2018), Kyiv, Ukraine, 14-
17 May 2018, vol. II: Workshops. CEUR Workshop Proceedings 2104, 412-419.
http://ceur-ws.org/Vol-2104/paper 223.pdf (2018). Accessed 30 Nov 2018

Syrovatskyi, O.V., Semerikov, S.0., Modlo, Ye.O., Yechkalo, Yu.V., Zelinska, S.O.:
Augmented reality software design for educational purposes. In: Kiv, A.E., Semerikov,
S.0., Soloviev, V.N., Striuk, A.M. (eds.) Proceedings of the 1% Student Workshop on
Computer Science & Software Engineering (CS&SE@SW 2018), Kryvyi Rih, Ukraine,
November 30, 2018. CEUR Workshop Proceedings 2292, 193-225. http://ceur-ws.org/Vol-
2292/paper20.pdf (2018). Accessed 25 Oct 2019

Systema zabezpechennya innovatsiynoyi diyal’'nosti dlya pidvyshchennya yakosti
navchal'noho protsesu ZVO: dosvid Sums’koho derzhavnoho universytetu (System of
providing innovative activity for improvement of quality of educational process of
University: experience of Sumy State University). Rozrobka na konkurs XI Mizhnarodnoyi
vystavky “Innovatyka v suchasniy osviti — 2019”. Sumy State University, Sumy (2019)
Vashchenko, H.: Zahalni metody navchannia (General teaching methods). Derzhavne
vydavnytstvo Ukrainy, Kharkiv (1929)

Vasyliev, A.V. (ed.): IT-zabezpechennia diialnosti innovatsiinoho universytetu: dosvid
ukrainskoho vyshu (IT-support of the innovative university: the experience of the Ukrainian
University). SumDU, Sumy (2016)

Vasyliev, A.V., Liubchak, V.O., Khomenko, V.V.: Pobudova innovatsiinoi systemy
upravlinnia universytetom: intehrovana informatsiina systema (Building an Innovative
University Management System: An Integrated Information System). Vyshcha shkola 1,
40-45 (2011)

Voronenko, T.I.: Klasyfikatsiia navchalnykh proektiv (Classification of educational
projects). Problemy suchasnoho pidruchnyka 17, 76-91 (2016)

Vseukrainskyi konkurs z vykorystannia vlasnykh mobilnykh prystroiv u navchalnomu
protsesi (All-Ukrainian competition on the use of own mobile devices in the educational
process). https:/sites.google.com/a/cct.sumdu.edu.ua/m-edu/ (2018). Accessed 25 Oct
2019

Wu, H.-K., Lee, S.W.-Y., Chang, H.-Y., Liang, J.-C.: Current status, opportunities and
challenges of augmented reality in education. Computers & Education 62, 41-49 (2013).
doi:10.1016/j.compedu.2012.10.024

Yuen S.C.-Y., Yaoyuneyong G., Johnson E.: Augmented reality: An overview and five
directions for AR in education. Journal of Educational Technology Development and
Exchange 4(1), 119-140 (2011). doi:10.18785/jetde.0401.10

Zaporozhets A., Eremenko V., Serhiienko R., Ivanov S.: Methods and Hardware for
Diagnosing Thermal Power Equipment Based on Smart Grid Technology. In: Shakhovska
N., Medykovskyy M. (eds.) Advances in Intelligent Systems and Computing III. CSIT
2018. Advances in Intelligent Systems and Computing, vol. 871, pp. 476-489. Springer,
Cham (2019). doi:10.1007/978-3-030-01069-0 34

Zaporozhets A.O., Eremenko V.S., Serhiienko R.V., Ivanov S.A.: Development of an
intelligent system for diagnosing the technical condition of the heat power equipment. In:
2018 IEEE 13th International Scientific and Technical Conference on Computer Sciences
and Information Technologies (CSIT), Lviv, Ukraine, September 11-14, 2018, pp. 48-51.
IEEE (2018). doi:10.1109/STC-CSIT.2018.8526742

Zilberman, N.N., Serbin, V.A.:. Vozmozhnosti ispolzovaniia prilozhenii dopolnennoi


http://ceur-ws.org/Vol-2104/paper_223.pdf
http://ceur-ws.org/Vol-
https://sites.google.com/a/cct.sumdu.edu.ua/m-edu/

160

80.

81.

82.

realnosti v obrazovanii (Possibilities of using augmented reality applications in education).
Otkrytoe i distantcionnoe obrazovanie 4(56), 28-33 (2014)

Zinonos, N.O., Vihrova, E.V., Pikilnyak, A.V.: Prospects of Using the Augmented Reality
for Training Foreign Students at the Preparatory Departments of Universities in Ukraine.
In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the Ist International Workshop on
Augmented Reality in Education (AREdu 2018), Kryvyi Rih, Ukraine, October 2, 2018.
CEUR Workshop Proceedings 2257, 87-92. http://ceur-ws.org/Vol-2257/paper10.pdf
(2018). Accessed 30 Nov 2018

Zinovieva, 1.S., Artemchuk, V.O., [atsyshyn, A.V.: The use of open geoinformation systems
in computer science education. Information Technologies and Learning Tools 68(6), 87-99
(2018). doi:10.33407/itlt.v68i6.2567

Zuban, Yu., Lavryk, T., Ivanets, S.: Intehrovane seredovyshche rozroblennia dystantsiinykh
kursiv na osnovi proektnoho pidkhodu (Integrated development environment for distant
courses based on project approach). Tekhnichni nauky ta tekhnolohii 4, 148—154 (2016)


http://ceur-ws.org/Vol-2257/paper10.pdf

CEUR-WS.org/Vol-2643/paper08.pdf

161

Methodical aspects of preparation of educational content
on the basis of distance education platforms

Alexander F. TaraSOVl[0000-0002-0493-1529]’ Irina A Getmanl[0000_0003_1835_4256],
Svetlana S. Turlakova?[0000-0002-3954-8303] ‘Thor |, Stashkevych![0000-0002-7411-9835] g
Serhiy M. Kozmenk03[0000—0001—7710—4842]

! Donbass State Engineering Academy,

39 Mashinobudivnykiv Blvd., Kramatorsk, 84313, Ukraine
alexandrtar50@gmail.com, {getman irina, stashkevich dgma}@ukr.net
2 Institute of Industrial Economics of the NAS of Ukraine,

2 Marii Kapnist Str., Kyiv, 03057, Ukraine
svetlana.turlakova@gmail.com
3 University of Social Science, 9 Sienkiewicza Str., 90-113 £6dz, Poland
serhiy@businessperspectives.org

Abstract. The urgency of application of technologies and means of distance
learning in educational process of higher educational institutions is designated.
The growing frequency of using cloud services and electronic textbooks in
mobile and distance learning is noted. The importance of building educational
environment is highlighted, where the key element is e-learning resources in
digital form, including structure, subject content and metadata about the course.
For higher educational institutions, the need for methodical support for the
preparation of educational content on the basis of distance education platforms is
determined. The experience of using the free distance education platform Moodle
within the framework of the higher educational institution Donbass State
Engineering Academy is considered. Methodical aspects of training content
preparation on the basis of distance education platforms on the example of
MoodleDDMA system are given. The General structure of the distance course
and an example of evaluation of test tasks of the distance course (module) on
topics are considered. An example of the presentation of the course on the basis
of distance education platform MoodleDDMA is given. Conclusions about the
experience of using the Moodle distance education system at the Donbass State
Engineering Academy from the point of view of teachers and students are drawn.
The perspective directions of researches and development of the Moodle distance
education platform in completion and expansion of educational materials by
multimedia elements and links, and also creation of the application for mobile
devices for possibility of more effective use of the platform are allocated.
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1 Introduction

Distance education as a form of education is now quite widespread in the training
system. The introduction of distance learning in the educational process allows you to
solve a number of problems facing higher education institutions. The priority among
them can be attributed:

e ensuring equal access of young people to a full quality education in accordance with
their interests and inclinations, regardless of the material wealth of the family, place
of residence, nationality and health status;

¢ ensuring the flexibility of the education system, expressed in its organization, taking
into account the individual schedule of classes of the student;

o ensuring the possibility of obtaining “lifelong education”;

e climination of problems of regional higher education institutions consisting in
supply of regions with qualified engineering personnel according to the changing
strategy of development of the region.

That is why the use of technologies and means of distance learning in the educational
process of higher educational institutions is reflected in the works of a large number of
researchers.

2 Review

Active use of cloud data storage in distance education is becoming more and more
common and even necessary. The use of cloud services and electronic textbooks in
mobile and distance learning has been reflected in the works of many scientists. So, in
[15] the directions of educational researches of cloud systems of training are studied.
In [7] V. Ivashova, V. Goncharov, A. Erokhin, O. Kolosova, M. Migacheva and
V. Berkovsky discuss the general problems of education in a digital society, including
electronic educational environments of educational organizations.

In [4] Isaias Gonzalez, Antonio José Calderdn, Jodo Figueiredo and Jodo M. C.
Sousa are presented an overview of the latest open communication platforms for
various fields, research projects, education. In the analysis, the authors pay special
attention to new paradigms related to the Internet of things, cyber-physical systems,
Industry 4.0 and emphasize the need to take them into account in the work of such open
systems.

In [6] Purwono Hendradi, M. Khanapi and Siti Nurul Mahfuzah Mohamad is
considered the architecture of e-learning system based on cloud computing in
Education 4.0. However, consideration of problems and errors used for virtual training
systems remains not sufficiently open. In addition, there is an important question of the
quality of electronic textbooks and the possibility of access to them from mobile
devices both on the Internet and in specialized applications and distance education
platforms, methodical aspects of the preparation of educational content on the basis of
such platforms.

Continuous improvement of mobile devices and intensive development of cloud
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technologies and cloud computing has led to the emergence of a new direction of
application of information technologies in education — mobile learning or m-learning,
which is closely related to the concept of distance education. The main technical tools
of such training are mobile Internet devices [12], such as tablet computers,
smartphones, navigators, readers and other devices that provide work with information,
i.e. devices that have IMEI (international identifier of mobile equipment, running on
mobile operating system i0S, Android etc.), supporting work in mobile networks
(preferably 3G and 4G generations) and Wi-Fi technology.

Meeting the above requirements for mobile devices and communication channels
and allows you to implement information and educational environment of mobile
learning based on cloud services. The advantage of such devices is that they always
accompany modern man, have a small size and can be connected to the Internet almost
anywhere in the world. From this perspective, mobile learning can be considered to be
any learning activity that primarily or exclusively uses mobile devices and networking
technologies, but not conventional desktop computers with installed software.

The success of such training for which the main factor is independent work depends
on the development of the information educational environment, where the key element
is e-learning resources in digital form, including structure, subject content, and
metadata about them. Most often, electronic educational resources in mobile and
distance learning are presented in the form of electronic courses, the principles of which
are constantly changing [13]. Currently, there is an intensive tendency to replace closed
courses with open ones, accessible not only to a certain circle of users, but also to all
interested students. For higher educational institutions in such conditions, it is
important to provide methodical support for the preparation of educational content on
the basis of distance education platforms.

3 Discussion and results

There are many applications (most of which are web applications) available under an
open source license for the development of e-courses. They also include platforms for
creating interactive books or textbooks.

Integration of electronic textbooks and cloud services into the learning management
system is one of the most important tasks in higher education institutions. Building a
virtual learning system based on cloud services allows you to use new methods of
managing educational content and organizing interaction with students. But for its high-
quality use, it is also necessary to prepare high-quality electronic textbooks themselves.

Electronic textbook — (E-book) is a software and methodical training complex
corresponding to the standard curriculum and providing the opportunity for the student
to master the training course or its section independently or with the help of a teacher.
This product is created with built-in structure, dictionaries, search's capability. An
electronic textbook is an information product of an educational nature, unlike a “paper”
textbook in that it can be viewed only with the help of a computer. It can be designed
for self-study of educational material in a particular discipline or to support a lecture
course for its in-depth study.
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E-books come in several types:

1. Full or partial copies of paper editions. As a rule, these copies are distributed not
quite legally, because the authors of the publication wanted to sell a paper book, and
did not plan to engage in charity. It is even difficult to imagine a person scanning a
textbook on 800 sheets and placing it on the network for free, but there are such.
Scanned textbooks, magazines and other literature can be found electronically on the
Internet.

2. Free e-books and magazines. Most often, authors release them to create viral traffic.
The essence of viral traffic is as follows: users download e-books, which have links
to the author's website and advertising of the author. If users like the book, they give
links to the book on forums, blogs, on their websites, and thus contribute to the
distribution of the book. Thus, it turns out some flow of visitors to the author's
website and response to advertising in the book. Examples of books for creating viral
traffic can be downloaded from the link at the bottom of the article. This is usually
a small volume of the book, though there are large. If you take the sellers of
electronic books and manuals, they either make translations of books by foreign
authors, or make collections of articles.

3. Paid e-books. Authors write them for the purpose of the subsequent sale. These are
various manuals and guides, often in one way or another related to earnings. In terms
of volume, books often fall short of paper editions, but can be much more
informative [5].

E-books allow you to save time and get up-to-date information. In e-books, you can
find more concentrated and useful information, in this case, the price will be justified.
It would seem that the cost of an e-book may exceed the cost of paper books, but the
paper counterpart you can simply not find, or find, but not quite what you need. E-
books can be an important source of information. E-book has a number of fundamental
differences from the textbook made by the typographic method: the possibility of
multimedia; providing virtual reality; a high degree of interactivity; the possibility of
an individual approach to the student. The introduction of multimedia elements into the
structure of the electronic textbook allows simultaneous transmission of various types
of information. This usually means a combination of text, sound, graphics, animation,
and video. Many processes and objects in the electronic textbook can be represented in
the dynamics of their development, as well as in the form of 2D or 3D models, which
causes the user the illusion of reality of the objects depicted [9]. Interactivity allows
you to establish feedback from the user of information (student) to its source (teacher).
For interactive interaction is characterized by immediate response and visually
confirmed reaction to the action, message [1].
Electronic textbook has certain advantages over traditional types of textbooks:

1. The study of the material may not be related to the time frame (schedule of classroom
classes).

2. It can develop skills of independent work by students.

3. The structure of the textbook helps to establish control over the study of certain
blocks of topics.
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4. Electronic textbooks may have additional features compared to the paper version.
One such possibility is the use of links to access the Internet. The teacher connects
the PC to the network and can comment on certain Internet sites with literature.

Currently, the Internet is replete with offers of many electronic textbooks for
universities. The teacher, before applying a particular textbook in the educational
process, must understand the program of the subject and the textbook itself.

Electronic textbooks (ET) of the new generation should be focused on new teaching
methods, especially distance learning, active knowledge of the world of students,
increasing the role of independent work of students with information, filling the
shortage of laboratory equipment in some universities. They should provide methodical
support for the learning process, using the full range of multimedia capabilities of the
ET to create new tools and forms of learning. The electronic textbook should meet the
tasks of forming a new content of education and new models of educational activity
using information and telecommunication technologies, models of formation and
application of information and communication competence of students in educational
activities, taking into account the variability and individualization of education.

The next generation of ET should include (as minimum) the following systems:

the nucleus (the control module) course;

illustrated educational and reference complex;
complex of virtual laboratories and interactive models;
testing complex integrated with the task database;
search complex;

help system;

methodical support system;

search system for similar information on the Internet.

The principles of mobile and distance learning using cloud services and electronic
textbooks are increasingly being implemented in the practice of higher education by
students. Thus, in the Donbass State Engineering Academy of the Ministry of Education
and Science of Ukraine (DSEA, Kramatorsk), students have the opportunity to use the
distance education platform Moodle (http://moodle.dgma.donetsk.ua/) have access to
electronic textbooks and other teaching materials on the Internet, including on mobile
devices. The choice of the Moodle system is justified by the fact that Moodle is open
source software (under the GNU Public License). This means that Moodle is protected
by copyright law, but users have ample opportunities to use it. Moodle can be installed
on any computer on which a Web server that supports PHP is installed, as well as a
SQL-type database (for example, MySQL). It can be started on Windows and Mac
operating systems and many versions of Linux (such as Red Hat or Debian) [13].
Moodle has a large number of partners who works with Moodle and can help in working
with it. Main features of Moodle: the system implements the philosophy of “Pedagogy
of social constructionism” (cooperation, action, critical thinking, etc.); 100% suitable
for the organization of online classes, as well as suitable for the organization of
traditional learning; distance learning system Moodle is: simple, easy, effective,
compatible with various products, making low requirements to the browser; the system
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is easily installed on most platforms that support PHP; the system requires only one
database; the list of courses hosted in the Moodle distance learning system contains a
description for each course; distance courses can be categorized; searchable by distance
courses; special attention is paid to the high level of security of the system; most pages
can be edited with the built-in editor [2; 3; 11; 14; 17].

The main advantage of Moodle distance learning system is the possibility of its free
using. At the same time, the functionality of the distance learning system in the Moodle
system is not inferior to commercial analogues. Another important advantage of the
distance learning system Moodle is that it is distributed in open source, which allows
you to adapt it to the specifics of the tasks that must be solved with its help. Distance
learning tools built into the Moodle distance learning system reduce the cost of
developing educational content and solve compatibility problems of distance learning
courses [11; 15].

Methodical aspects of the preparation of educational content on the basis of the
Moodle platform involve the development of specialized distance learning courses by
higher education institutions. In the Donbass State Engineering Academy, appropriate
plans for such courses are developed and approved at the departments. The structure
and content of the distance course must meet the requirements that are put forward by
the decision of the specialized Methodical Council of the Academy. Thus, the distance
learning course should be considered as an information product developed on the basis
of Internet technologies (Moodle platform), which provides presentation of the content
of training, organization of interaction of participants of the educational process,
support for management and monitoring of independent educational activities of
students. For technical and methodical reasons, optimal the block-modular structure of
distance learning software is considered. The Moodle platform is designed as a set of
modules and allows you freely to add or remove elements at different levels, and
therefore fully complies with the specified requirements.

Taking into account the above the general structure of the distance course is as
follows (Table 1).

Table 1. The general structure of the distance course

Discipline forum (created automatically by the Moodle system)
Educational and Methodical Complex of Discipline
Goals and objectives of the discipline

Module 1 Module N

Theme 1.1 Theme N.1
Question 1.1.1, Question 1.1.2 Question N.1.1, Question N.1.2
Hkx Question 1.1.m Hkx Question N.1.m

Conclusions on the theme
Question for self-control
Test (training) exercises for theme 1.1
Literature for theme 1.1
Theme 1.2 ***  Theme 1.k
Final control on the theme

Conclusions on the theme
Question for self-control
Test (training) exercises for theme N.1
Literature for theme N.1
Theme N.2  ***  Theme N.k
Final control on the theme

Glossary

The formation of web-pages with lecture material within the information and
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reference block is proposed to be implemented with the help of an internal text editor
of the Moodle system. The display of mathematical formulas and chemical reactions in
the course topics is provided by the using of add-ons — Math & Science by WIRIS and
Chemistry editor. The functionality of the add-ons almost completely corresponds to
the capabilities of the formula editor Microsoft Equation 3.0.

An additional possibility of transformation of complex mathematical formulas
created in the Microsoft Word editor into a format compatible with the Moodle system
is provided by the Math Type 6.9 program. The formation of drawings and graphic
illustrations is recommended to implement through the program Lightshot 5.1.4.1 for
Windows (open-source). The link to these programs is presented on the main page of
the MoodleDDMA platform.

A prerequisite for the effective functioning of the control and evaluation unit of the
distance course is the presence and sufficient filling of the “Bank of questions”. “Bank
of questions” provides integration of tests as control elements in separate subjects of a
course or formation of final (training) testing. The formation of the “Bank of questions”
is possible directly in the Moodle environment, or by importing tests prepared in an
external program “Izido-Converter”. Each course topic is expected to end with 20
practice tests. The sample of the assessment of test problems for the course (module)
from 10 topics is given in Table 2.

Table 2. Assessment of test tasks of a distance course (module) on 10 topics

Course component Points Explanations
Training part of the| 200%0,1= Passing the training part is possible at any
course 20 points time during the study of the course (module)
10 themes * and is not required. (At the same time, only
20 tests = training testing allows the student to get
200 tests acquainted with the tests and the correct

answers to them).

The student has several attempts (from 3
to 5) to provide the correct answer to the tests.
After exhausting the attempts, the student is
credited with the points actually received and
the Moodle system provides a bug report and
correct answers.

The control part of the| 20*4= The passage of the control part is possible
course (module) - 20 tests| 80 points only at a certain and limited time on the eve
[formed randomly] of a of the examination session.
theoretical and practical The student has one attempt to provide the
orientation (including in the correct answer to the tests. After passing the
form of an essay that can be control test, the student is credited with the
independently assessed by points actually received and the Moodle
the teacher) system provides a bug report and the correct

answers.

Total 100 points Remote study of the course (module) is

considered credited if the student receives a
minimum of 55 points. In case of insufficient
points, an additional attempt to pass the
control test is provided.
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Thus, it is proposed to use the proposed distance course structure and the principle
of assessment of test items as the basis for the formation of courses in the
MoodleDDMA system. At the same time, when developing distance learning courses,
it is necessary to take into account the requirements of the basic structure of the distance
learning course and the volume of test tasks in the Question Bank.

On the Fig. 1 is shown as an example the structure of course The Methods of
Mathematical Processing of Medical Biological Data System of MoodleDDMA.
Example of placement of the course program of the discipline The Methods of
Mathematical Processing of Medical Biological Data system MoodleDDMA is
presented on the Fig. 2.

© # moodledgma.donetsk.ua/course/view.php?id=206

[ Nnardopma anuctaHuinHoi ocsitn AAMA

MoodleDDMA e English (en)> & My courses» @ This course »

# Dashboard ) ®axynsrern AIMA  @aKynbTer asTOMaTH3aUIl MAWKHOBYAYBAHHS i iHbOPHALIHIX TEXHONOTIA

xadeapa «Kown'orepr irdboprauiini Texnonorii> > MMPMBD

Methods of mathematical processing of 3 Y SEARCHFORUMS
medical biological data &=

Advanced search @

(=) &fa NAVIGATION clo}
2l The student must be able to: complex analysis of data from biomedical research using modern
regression analysis tools; checks built analytical models on the adequacy; ability to interpret simulation
results including ROC analysis. B Site home
W Site pages
% Current course

& MMPMBD

W Participants

# Dashboard

Course program

M Badges
- sruasus W General
W Course program
W Methodically secure
Methodically secure theoretical part theoretical part
W Methodically secure
bk rutorial laboratory part

& Control knowledge of
students
= My courses

Methodically secure laboratory part

& rutorial £} ADMINISTRATION kol
% Course administration

# Turn editing on

oL Edit settings

W Users

T Filters
oL Test = Reports

Control knowledge of students

= Grades

€ Gradebook setup
™ Badges
a8ackup

& Restore

2 Import

C Reset

= Question bank

& Competencies
W Recycle bin

= Switch role to...

Fig. 1. The typical structure of learning courses as an example of discipline The Methods of
Mathematical Processing of Medical Biological Data of distance education platform
MoodleDDMA

The advantages of the Moodle distance learning system include ease of installation, as
well as updates when switching to new versions.
Learning with using of the Moodle platform allows:

e to organize productive independent work of the student on mastering of an
educational discipline;
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e to contribute to the formation of professional competencies, mobility, ability to seek
and acquire new knowledge;

e to give a new quality to learning, providing constant access to information at any
time;

e to promote flexible learning based on new opportunities (cloud services, e-books,
video conferencing and video lectures);

e to provide effective feedback.

—— — —— | —
SYLLABUS_Methods of mathemati X [ ——

&« c Q © ® moodle dgma.donetsk.ua/pluginfile.php/3736/mod_resource/content/1/SYLLABUS_Methods of mathemat

DESCRIPTION/Syllabi of Curricula/Module

‘Short Name of the University/Country code
Date (Month / Year)

TITLE OF THE MODULE

Methods of mathematical processing of medical biological data

Teacher(s) Department

Coordinating: Iryna Getman, PhD Depastment of Computer and Information
Techaology (CIT)

Others:

Study cycle Type of the module
(BAMA) (Semester number) (compulsary/elective)

e Bachelor 6™ semester (third year) for elective
2 Bachelor

Form of delivery Duration
(theory/lab/exercises) (weeks/months)

lectures, lab 18 weeks 6™ semester

Prerequisites.

Prerequisites: Co-requisites (if necessary):

the study of the disciplines "Probability theory, | Statistica, MS Excel
probability  processes and  mathematical

statistics”, "Digital Processing of Biomedical

Signals"

Page10f4

Fig. 2. The example of placement of the course program of the discipline The Methods of
Mathematical Processing of Medical Biological Data System MoodleDDMA

The use of the educational platform Moodle in teaching students contributes to the
implementation of the principles of consciousness and activity in learning, the
development of self-consciousness. At the same time, consciousness in mastering the
material by students largely depends on the activities of the teacher, who needs to
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constantly monitor the attention of students in the learning process, stimulate it with the
formulation of problem situations. The advantage of such training is the emergence of
opportunities for students to perform training tasks in any convenient place and in their
spare time. In addition, the use of modern computer technology in the learning process
allows you to get skills that will be useful in work and everyday life.

The experience of using such courses in the correspondence Department with
distance learning allows us to conclude that in addition to the progress of the course
program, the student has the opportunity to access the material that is given for
independent study. The system also provides the ability to test their knowledge by
testing, which makes more effective using of electronic learning materials.

A typical disadvantage of distance education systems is the lack of contact with the
physical object of the educational process. MoodleDDMA is no exception. This
problem can be eliminated by providing an interface between the system and the
physical object using specialized application packages, however, as a rule, they are paid
[8; 10]. In addition, augmented reality technologies are not currently presented in the
MoodleDDMA system. Such technologies can be provided using development
platforms for creating multi-platform 2D and 3D interactive content such as Unity3D
[8; 10; 18].

On the other hand, not all students are comfortable working with digital sources
presented in the MoodleDDMA system. For this reason, many students print materials
and work with printed versions of courses downloaded in the MoodleDDMA system.
In addition, there are a number of conflicting opinions about the use of digital material
for teaching, in particular the Manfred Spitzer study [16].

However, the predominance of the advantages of using the MoodleDDMA distance
learning platform and the ability to eliminate the indicated system shortcomings allow
us to conclude that the use of such systems is effective for organizing the educational
process in modern higher education.

4 Conclusions

Thus, to improve the quality of distance learning, the use of cloud services and
electronic textbooks in mobile learning is promising and effective for students, such as:

o facilitates the understanding of the study material due to other than in the printed
educational literature, methods of presentation of the material;

e allows adaptation according to the needs of the student, his level of training,
intellectual abilities and ambitions;

¢ allows you to focus on the essence of the subject, consider more examples and solve
more problems;

e provides a wide range of opportunities for self-examination at all stages of the study
of educational literature;

e plays the role of an infinitely patient mentor, providing almost unlimited number of
explanations, repetitions, hints.

The electronic manual will allow the student in the process of using cloud services and
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electronic textbooks in mobile and distance learning to gain strong and comprehensive
knowledge and skills in the subjects.

In turn the use of cloud services and electronic textbooks in mobile and distance
learning by teachers shows the effectiveness and usefulness as follows:

o allows the teacher to conduct classes in the form of independent work on various
mobile devices, reserving the role of leader and consultant;

o allows the teacher to use mobile devices to effectively monitor the knowledge of
students, set the content and level of complexity of the control event;

e allows to make lectures and practical classes material at its discretion, perhaps
smaller in volume, but the most significant in content, leaving for independent work
with the electronic manual that was outside the classroom;

e frees from the tedious checking of homework, typical calculations and control
works, transferring the effectiveness with the help of mobile devices by testing;

e allows to optimize the ratio of the number and content of examples and tasks
considered in the audience and asked at home;

e allows you to individualize work with students, especially in terms of homework and
control activities.

The experience of using the Moodle distance education system at the Donbass State
Engineering Academy allows us to conclude that the new generation of electronic
textbooks should be focused on new methods of teaching, active knowledge of the
world, increase the role of independent work of students with information. They should
provide methodical support for the educational process, using a full set of multimedia
capabilities to create new tools and forms of learning and should comply with the
following rules:

e information on the chosen subject or course should be well structured, and
represented complete fragments of the course with a limited number of new
concepts;

e key topics with hypertext, illustrations, audio and video comments should
correspond to the structural elements of the training course;

e the main parts of the textbook along with the text should contain video and audio
recordings containing material on the topic under study;

o the text information should be able to print out the required text fragments. It should
be possible to adapt the font used to the user's needs;

e a system containing complex models must contain instantaneous hints that appear
and disappear in sync with the movement of the cursor to the individual elements of
the program, in addition to the ability to increase the individual elements of
illustrations and copying;

e a multi-window interface should be used, with each window presenting related
information;

o the text part should be built on the basis of cross-references, allowing to reduce the
search time of the necessary information, as well as a powerful search center and
index;

¢ it is useful to connect audio signals to indicate the correct navigation of the electronic
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textbook;

o the entire course should contain the ability to copy the selected information, as well
as its editing and printing on the printer;

e clectronic textbook should have fundamentally new qualities compared to a
traditional textbook.

Thus, the use of cloud services and electronic textbooks in mobile and distance learning
is a modern and effective means of obtaining higher education. Training using the
Moodle platform and the proposed methodical aspects of the preparation of educational
content allows you to organize a productive independent work of the student to master
the discipline, contributes to the formation of professional competence, mobility, the
ability to seek and acquire new knowledge, gives a new quality of learning with
constant access to information at any time, and also contributes to the formation of
flexible learning based on new opportunities (cloud services, electronic textbooks,
video conferencing and video lectures) and allows you to provide effective feedback of
the teacher and the student.

Typical shortcomings of distance learning platforms, including the lack of contact
with the physical object of the educational process, the temporary lack of presentation
of augmented reality technologies in some systems, the presence of conflicting opinions
on the use of digital material for learning, do not reduce the relevance and effectiveness
of their use for organizing the educational process in modern higher education.

A promising area of research and development of the MoodleDDMA distance
education platform is the refinement and expansion of educational materials with
multimedia elements and links, as well as the creation of an application for mobile
devices to enable more efficient use of the platform.

Disclaimer

The Erasmus+ BIOART project is co-funded by the European Commission. This
publication reflects the views only of the authors, and the Commission is not
responsible for any use that may be made of the information contained therein.
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Abstract. The main criterion for the competitiveness of a teacher or expert in the
field of science is a good ability to present their knowledge to students in an
interactive form without spending a lot of time in preparation. The purpose of the
study is to analyze modern editors to create educational information content in
the modern educational space and to present a modern tool for creating web
books based on the latest IT technologies. Modern editors of web material
creation have been analyzed, statistics of situations on mastering of knowledge
by listeners, using interactive methods of information submission have been
investigated. Using the WYSIWYG concept and analyzing modern information
tools for presenting graphic material, an effective tool for teaching interactive
web material was presented. An adapted version of the MarkHub online editor
based on cloud technologies is presented. Using MarkHub cloud-based online
editor for the unified development of educational content can significantly
increase the author’s productivity in the content creation process. At the same
time, the effects of reducing the time spent on formatting the external
presentation of the content, making synchronous changes to different versions of
the content, tracking the versions of the content, organizing remote teamwork in
the network environment are achieved.

Keywords: web-book, interactive material, WYSIWYG, WYSIWYM, cloud-
based online editor MarkHub, book modeling.

1 Introduction

In the modern educational space, new technologies are being created every day, and
they are the ones that give the pace of social development. There are many challenges
that need to be addressed quickly to prevent large-scale consequences. This is
influenced by several factors: the surrounding atmosphere, the system of education and
the demand of young people for learning [15]. Not so long ago, when preparing for

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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lectures, the teacher used printed sources — mostly textbooks and other literature from
scientific libraries. He wrote the main topics he needed to convey to the students, and
then gave lectures. More often, this process took a lot of personal time. This has
significantly reduced the time needed to improve their professional skills. But in recent
times the preparation of lecture material on the basis of printed sources alone is
insufficient. The generation of students changes over time, they become more
progressive and have more demand for information. Generation Z mostly refers to the
“digital person” [5]. Therefore, the lecturer needs to increase the level of creativity in
creating quality content for young people. They are used to visualized content, such as
on social networks. Theoretical material should be supplemented with presentations
and interactive assignments that help you discover and learn practical skills. Studies
show that students’ achievement in course development is improved by 38% using
interactive video instruction, and learning time is reduced by 31% [10]. This trend is
observed not only in students. An average employee in a firm that is advanced training
using modern methods of studying material, demonstrates a high degree of mastering
the course (more than 80%) [1]. So now, the requirement of interactivity in teaching is
added, through which the teacher can impart knowledge through the latest information
technologies. Therefore, being competitive in the present is very difficult and, at the
same time, it is important to be successful in the professional field. But to reach a certain
level, it is necessary to use information tools that will not only reduce the time, for
example, to prepare lectures, but also make them interesting.

2 Approaches to the formation of educational content

Modern approaches and technologies used in the preparation of content in the
educational environment, require a lot of time and effort of the author. In preparing
educational content (guidelines, textbooks, e-courses), the author often devotes most of
his time not to the production of new knowledge, but to their visual design.
Dissemination of different forms and mediums of content delivery, as a rule, entails the
use of different software tools to create appropriate visual versions of the same
educational content. At the same time, insufficient attention is paid to the application
of methods and models in risk management, taking into account the particularities of
the implementation of IT projects, in particular the methodologies used in the creation
of software. In this regard, an urgent scientific and applied challenge is to improve the
risk management processes of information technology projects by developing
appropriate methods and models that combine the benefits of different methodological
approaches to software development.

Many of these tools use the concept of user interface What You See Is What You
Get (WYSIWYG) [4]. To implement this UI concept, content creation tools use the
visual formatting tools of the document closest to the output, using a mouse and
predefined keyboard shortcuts. Because in this concept, working on the external
representation of content occurs simultaneously with its creation, this entails the
following negative consequences:
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— working on the external presentation of content distracts the author from his content
side, thereby reducing the author’s productivity and quality of the creative process;

— content transformation when necessary to form another external representation of it,
which often leads to changes in its content and the appearance of new versions;

— versioning the external presentation of content with differences in content negates
the quality of the first versions, which often leads to the need to make substantially
the same changes in different versions.

The WYSIWYG Content Generation Approach was first introduced in 1974 in a Bravo
text editor developed by the Xerox PARC Research Center. In the future, this approach
became widespread due to the active introduction of a graphical user interface [14],
which actively used visual methods of presenting information and inputting
information using the mouse and keyboard manipulator. By the end of the twentieth
century, this approach had become the de facto standard when working with content in
an educational environment [7]. The most common content preparation package with a
similar interface is the Microsoft Office application suite, which includes text,
spreadsheet, and presentation applications that are both screen and printable. Moreover,
software supporting the WYSIWYG concept, both for different purposes and for
different manufacturers, requires the use of individual approaches to create and change
the appearance of a document.

Unlike WYSYWIG, the What You See Is What You Mean approach (WYSIWYM)
implies the use of content preparation methods in which the logical structure and
content of the document are separated from its appearance [8]. This is accomplished by
applying different design templates and styles to one original document content. In this
way, content independence from form is achieved, which gives the following
advantages when creating educational content [11]:

— creating different forms of visual representation of content without the need to make
changes to the content or minimize their volume;

— making changes to the contents of a document occurs once without the need for
duplication of changes in different versions of the visual representation;

— at the same time, making changes to the layout in one version of the visual
representation does not affect the content of the document and its other visual
representations;

— increases the ability to automatically analyze and convert content by using text
storage formats.

The WYSIWYM concept appeared historically before WYSIWYG, but initially
required the use of a sophisticated tag model of document content markup (similar to
modern HTML and XML markup languages). In the academic world, the typesetting
system TeX (1978, by Donald Knuth [9]) has become widespread, which contains
advanced tools for document structuring, typography, link creation, work with complex
mathematical formulas, etc. Many large scientific publishers use the modern LaTeX
package, which is an extension of TeX. The original content in LaTeX documents can
be compared to a computer program because it is a text file containing special markup
commands. The use of predefined macros allows to automate many content creation
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tasks without involving complex programming skills, which does not remove the need
for initial preparation and training for the author before applying this package.

The next step in the development of the WYSIWYM concept is the emergence of
lightweight markup languages (Markdown Language, 2004, by John Gruber), which
have taken advantage of the separation of content and form but use a much simpler
model of content markup. Lightweight markup languages feature the use of a simple
set of special characters to denote various logical blocks of content in such a way that
its visual perception is as it is, without the involvement of additional tools, which in
turn are only necessary to convert the format of the external content representation.

The rapid development and dissemination of the lightweight markup language
family that has emerged in the coming years makes it possible to consider the use of
the WYSIWYM approach as a basis for forming the concept of unified development of
educational content. The proposed concept implies a technology for creating and
disseminating educational content based on the WYSIWYM concept, which will meet
the following requirements:

— support of various formats of external presentation of content;

— realization of creation of different types of content;

— lack of significant and specific requirements for the level of technical competence
of content authors;

— the use of tools with a friendly user interface;

— providing version control and joint remote development of content;

— extensibility by embedding complex visual elements of content, including those
created in WYSIWYG editors.

3 Analyzing tools for creating educational content

Educational content has undergone several stages of its evolution and the most common
of these are oral knowledge transfer, manuscripts, book printing, e-books. Educational
systems in some countries already use e-books in training. It is first and foremost
accessibility and mobility that helps students to continuously learn. But nowadays,
interactive e-books have more advantages than static e-books. The student has the
opportunity to interact with different types of content: videos, pictures, tests,
presentations, audio files and not interrupt the learning process. All items are in one
online e-book.

Let’s analyze the advantages and disadvantages of the most common WYSIWYM
editors used in the educational space (Table 1, 2).

Table 1. Editors Characteristics.

Editor Advantages Disadvantages
Sublime Text is a text
editor for code, markup|— Nice and easy interface.
and prose that supports|— Ability to display from 1 to 4 panels,
Python plugins [3] thus you can display 4 files at a time.

— No graphical interface to
create color schemes.
— No clickability of links.
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Editor

Advantages

Disadvantages

Automatic command completion.
(During the process of code-typing,
the editor recognizes the program-
ming language and proposes to finish
the command, as when writing a
SMS to a friend, you are already gi-
ven a ready-made version of the
word).

There is an auto-save feature so that
a person does not lose their job in an
emergency.

Dark background of the editor allows
to increase the contrast of the text.

It is not possible to add in-
teractive material.

Notepad++ is an open|__

source text editor for
Windows with support

for a large number of|__

markup languages [16]

Syntax highlighting.
The ability to auto-complete the co-
de.

— Work with many tabs at one time.

Small file size and easy to install.

— Shortcuts: create, paste, delete, copy

and so on.

Does not auto-indent after
colon.

— There is no syntax check.

Does not show docstring
users (ability to comment
on algorithm or command).

— It is not possible to add in-

teractive material.

Vim is a text editor, one
of the most powerful
editors with the free-
dom to customize and
automate through ad-
vanced add-ons [17]

Ability to work with multiple docu-
ments simultaneously;
Auto-completion.

Unicode support.

History of words, commands.
Ability to compare two files and
transfer data from one to another.

The modal user interface
seems strange to people
who are used to Windows
user interfaces;

The habits of working with
this editor (commands,
scripts, syntax) will not be
with you, if you switch to
another editor, they will re-
main in Vim;

In the Vim editor, writing
training takes a lot of time
and most people work slo-
wer than other editors;

It is not possible to add in-
teractive material.

Emacs is a family of]
extensible text editors
[18]

Functionality of the editor: basic and
additional modes.

Each function or variable can have
its own documentation, like a data-
base, and if you click on it you can
see the contents.

Ability to customize editing parame-
ters.

Modifying editor features
Elisp language.

using

Slow loading process.
Elisp is not easy to learn.
This editor is in some sense
an entire operating system,
so some users run because
of the lack of bits or the
need for a regular and
simple editor.

It is not possible to add in-
teractive material.
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Editor

Advantages

Disadvantages

LyXis a word processor
that helps you focus on
the structure and con-
tent of your documents
instead of constantly
being distracted by the-
ir formatting [13]

Provides complete control over mar-
gins, headers / footers, spacing / in-
dentation, alignment, types of multi-
level list markers.

There is a well-worked spreadsheet
editor, Emacs-style version control
interface for collaborative projects, a
change tracking system, and “bran-
ching” for parallel versions of docu-
ments.

You can increase the fonts on the
screen according to your tastes and
see all the text on the screen without
affecting the margins and other for-
matting of your final result.

You can export the document in va-
rious formats.

The set of paragraph styles
is limited to exactly those
styles that are specified in
the original document
class.

Very low prevalence of]
yx format. Not one packa-
ge except LyX opens.

It is advisable to know
LaTeX to get started with
LyX, as many functions
may overlap.

There is no way to add in-
teractive material.

You will not be able to ma-
ke a space between parag-
raphs as the editor cleans it
up, so you will first need to
choose a style that suits
you according to the text
structure.

LaTeX is the most po-
pular set of macro ex-
tensions of the TeX
computer layout sys-
tem, which facilitates
the collection of comp-
lex documents [6]

A large number of macropackages.
Supports any language within a sing-
le document.

Mathematical formulas are extreme-
ly simple to type.

The user needs to know only a few
easy-to-remember commands that
define the logical structure of a do-
cument, and almost no knowledge of]
how the document is formatted.

Simultaneous training and
use are not supported,
which makes the approach
to the development of tech-
nology more serious.

No WISIWIG. It is neces-
sary to have the skills to
work in a text editor.

— Requires knowledge of ele-

mentary basics of typeset-
ting.

Focuses on multitasking
environments.

It is not possible to add in-
teractive material.

Table 2. Editors Comparison.
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Sub-
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. Supported| add vi- ported . sert an
deos and |with the . ted by Yes ut leaving | .
; by plugins| deo and . by plu- image, but
images |support plugins : the book) | .
of plu- photo fi- gins video does
gins les not support
Yes, they
Maybe Yes, |are main- Only direct
_ | Suppor- depen- you can|ly used to .
Interac Supported| . . . links or
fivi ted by by plugins ding on Yes |add vi- |create sli- Yes imaces are
by plugins Y piug language deo or | des and ofsible
you use photo | docu- P
ments
supors S S .
Saved | html, css, ’ Saved SCORM,
Docu- . css, php, | locally. | .7 y > pdf, docx,
locally | php, js . ,. | in dif- | Convert | epub, uni
ment for-| . jsand | Doesn’t . xml, html,
in the | and many . ferent |dvi to pdf]| versal web
mat . | many | interact . txt
editor | other for . .. |formats book link
mats other | with Git- eneration
formats | Hub g
Perhaps, Perhaps,
ijej;t Yes Yes Yes with li- | Yes No Yes with vari-
PP mitations ous apps

4 MarkHub Cloud Online Editor

Thus, an analysis of the editors and the state of the market for educational content
creation technologies allowed us to offer a cloud-based online editor, MarkHub
(https://markhub.io), which allows you to generate web books using Markdown markup
language with advanced native notation. Investigating other editors, it is clear that
modern approaches and technologies take a lot of time when designing a product. This
is a major benefit of our online editor, with the MarkHub online editor not only
simplifying the interface but also shortening the time when working with MarkHub.
The main advantages of the proposed solution over other editors are:

— extended Markdown notation;
— two windows for work, one of which you write, the other reformat your text in a
proper visual appearance;

— the ability to work together;
— sync content with Google Drive and GitHub;
— support for media, audio files, images, tables, direct links, tests;
— export in SCORM, PDF, EPUB formats;
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— help material in the form of tips for content collection;
— versatility of browsing the web through your phone, tablet or laptop.

The main element around which MarkHub’s cloud-based online editor is built is
Markdown Markup Language [19]. Today, the use of this tool affects both the
competitiveness of authors and gives wide opportunities to users of such popular
systems as: Wikipedia, GitLab, Dropbox, Slack and many others. Turning to the
benefits of Markdown, I would like to say that those who first encounter this tool, within
a few hours, get used to its functionality and logic [2]. Now, the main thing is, why did
we put this system behind the editor:

1. Convenience of distribution

In general, documents written with Markdown are a standard TXT file that is open in
all applications. It should be noted that the TXT file will not have a visual design, it
will require editors such as MarkHub or StackEdit. The document will only contain
commands for the editor. Below you will see an example of how a TXT file was
modified with the Markhub editor.

2. Simplicity

The syntax of this technology is very simple. When writing, you need to use characters
such as: # (grid), - (dash), * (asterisk), and so on. For example, if you want the author
to make a title in a document using MarkHub, just put # - # in front of the title.

3. Rigor and predictability

One of the reasons why we put Markdown technology at the heart of the editor is the
existence of strict rules that cannot be ignored — service marks.

To sum up, Markdown technology has strict rules for content design. This can be
considered a benefit, because the author who worked with MarkHub notation will easily
understand the design of the material. In addition, the result will be predictable and live
up to expectations with a clear and simple notation. If small bugs do occur, they can be
quickly identified through a preview mode that automatically transforms the commands
into visual content visualization. Thus, Markdown is a popular and progressive way to
quickly design content that, thanks to its versatility and simplicity, saves considerable
time when writing technical text, scientific articles or educational materials. In turn,
such advanced editors as MarkHub will significantly simplify and diversify the text
based on Markdown principles and principles [12].

As for tools inside the online editor, there are many options for creating content:

— text;

— lists (ordered and unordered);

— definitions and quotations;

— drawings from external sources (photographs, diagrams and diagrams in different
notations, mathematical graphs and diagrams);

— circuits built using standard blocks and connectors;

— tables;
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— mathematical formulas;

— literal blocks (fragments of printouts, program listings, etc.);
— links and footnotes;

— media content;

— tests.

Let’s take a look at the steps of preparing educational content in an e-book format in
the cloud-based online editor MarkHub. The user interface in the editor is built using
the WYSIWYM concept — the main elements of the interface are the source editor (left
in the center) and the preview area (right in the center) (Fig. 1). The user in the editor
works with the source text (content), applying to it the rules of Markdown markup
language, and in the preview area, continuous rendering (formation “on the fly”) of the
appearance of the content is carried out.

EEE s x
e Welcome to MarkHub!

[l ] < mwcomcnears x

Headers

in ““MarkHub . If you want to learn about

Header 1

Header 2

have

e file expl
file explorer o Header 3

Styling

Files

Files

ch means all your fees are

Strong _strong

ccessible ~offline!

MarkHub stores your files in your browser, which means all your files are

sible offiine!

Create files and folders

automatically saved locally

The file expIOrer IS BcCessibie using
Create files and folders 1.0/ a igua

Lists

Links

Fig. 1. MarkHub Cloud Online Editor User Interface

At any point in time, the user can use the Build button on the top toolbar on the right,
which allows them to generate an e-book and place it online on MarkHub server
resources for further dissemination and use through the link. The appearance of the
generated web book is shown in Fig. 2.

The proposed toolkit in a single MarkHub platform provides a huge impetus for
competitiveness among other authors. Interactivity can easily capture the reader’s
attention, and the easy content creation functionality will reduce the time spent on
routine operations by 30% and move on to the more significant tasks of the learning
process.
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M# Table of contents B o <
Titul page
1 Welcome to MarkHub!
1. Welcome to MarkHub!

2 Files
3 Synchronization Hil I'm your first Markdown file in MarkHub. If you want to learn about MarkHub, you can read

me. If you want to play with Markdown, you can edit me. If you have finished with me, you can just
4 Publication

5

5

create new files by opening the file explorer on the left corner of the navigation bar.

Markdown extensions

Powered by markhub.io

2. Files

MarkHub stores your files in your browser, which means all your files are automatically saved
locally and are accessible offline!

2.1. Create files and folders
The file explorer is accessible using the button in left corner of the navigation bar. You can

create a new file by clicking the New file button in the file explorer. You can also create folders by
clicking the New folder button

Fig. 2. An example of a finished web book after creating content in the editor

Conclusions

Using the WYSIWYM approach to unifying educational content development can
significantly increase the author’s productivity in the content creation process. This
becomes possible on the basis of:

reducing the cost of time to format the external presentation of content,
making synchronous changes to different versions of content,

tracking versions of content,

organization of remote teamwork in a network environment.

All these workflows have a high proportion in the author’s educational activities, so
their optimization is important in the current conditions of rapid creation and
dissemination of information in the world.
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Abstract. The paper the approaches to the intensification of the students’
brainwork by means of computer visualization of study material have been
disclosed. In general, the content of students’ brainwork has been presented as a
type of activity providing the cognitive process, mastering the techniques and
ways of thinking, developing the capabilities and abilities of the individual, the
product of which is a certain form of information, as a result of the brainwork the
outlook of the subject of work is enriched. It is shown the visualization is the
process of presenting data in the form of an image with the aim of maximum ease
of understanding; the giving process of visual form to any mental object. In the
paper the content, techniques, methods and software for creating visualization
tools for study material has exposed. The essence and computer tools for creating
such types of visualization of educational material like mind maps, supporting
notes and infographics have been illustrated; they have been concretized from the
point of view of application in the course of studying the mathematical sciences.
It is proved the use of visualization tools for study materials helps to increase the
intensity and effectiveness of students’ brainwork. Based on the results of an
empirical study, it has been concluded the visualization of study materials
contributes to the formation of students’ key intellectual competencies and
forming their brainwork culture.

Keywords: brainwork, intensification, visualization of study materials,
computer visualization tools, mind map, infographics, supportive notes.

1 Introduction

The global informatization of society, transformation the Internet into a world
repository of any information has substantially influenced the content of the educational
process, methods and techniques of students’ brainwork.

Thanks to the free access to the massif knowledge, there is no need for the traditional
information accumulation because of its rapid aging and avalanching growth.

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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Therefore, the content of higher education should gradually change its direction,
envisage measures to intensify the educational process, facilitate the formation of
students stable processing skills and the use of constantly changing information in
practice. Due to this fact, higher education should use special mechanisms that will
reduce the emotional load on the central nervous system of both students and lecturers,
and at the same time promote the intensification of students’ brainwork. All these needs
increasing the overall lecturers’ teaching skills, as well as professionalization of
education at the level of time’s requirements.

It is the intensive teaching methods combining modern advances in scientific and
technological progress in the form of automated systems and learning technologies that
can be attributed to attempts to search in this direction. The most promising areas in
this context are computerization and informatization [19], which provide increase the
students’ mental activities, and ultimately, the quality and continuity of higher
education, mobility and competitiveness of graduates.

The purpose of this research is discovering and investigate the mechanisms of the
students’ brainwork intensification in the course of teaching mathematical sciences;
studying the possibilities and check the effectiveness of the use of computer
visualization tools in this process.

2 Materials and methods

In this paper we use methods of analysis and systematization of pedagogical and
psychological literature, works of domestic authors, methodological materials in order
to determine the conceptual and categorical apparatus of the research.

In general, the various aspects of the students’ brainwork have been studied by
Dmitrii N. Bogoiavlenskii [8], Boris P. Esipov [18], Petr Ia. Galperin [20], Valentyna
M. Grineva [23], Yuliia S. Ibrahim [25], Nina V. Kuzmina [31], Nina F. Talyzina [59],
Simon L. Soloveychik [56] and others. Scientists’ investigations clarify the sense of
culture and hygiene of brainwork, offer valuable ideas and recommendations on how
to learn more quickly, how clearly comprehend and memorize of training material, how
to work through and learn it, how to check the quality of mastered one. Separate
attention scientists paired to those aspects of the researches revealing the
psychophysiology of brainwork, to an analysis of the mechanisms of forming the
mental activity’s techniques, a rational organization and management of students’
brainwork, and a reading culture, the methods of independent work with the educational
book, etc. [43].

The intensification of brainwork is defined as the phenomenon of increasing its
productivity in each unit of time. In view of this significant interest is the works of Turii
K. Babanskii [2], Vladimir P. Bespalko [5], Aleksei K. Gastev [21], Boris S.
Gershunsky [22], Anatolii I. Kuzminskyi [32], Olena O. Lavrentieva [34], Oleksandr
V. Malykhin [37], Leonid V. Zankov [66], and others. Scientists have characterized the
following main directions of intensification and optimization of the educational
process, such as: enhancing students’ cognitive motivation, increasing the learning’s
content informative capacity, the use of active didactic methods and forms, scientific-
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based management by the mastering knowledge process, development of skills and
ability of brainwork with use the mnemotechnies, visualization, self-control, and self-
efficacy techniques.

It should be notes that among the technologies of processing a large amount of data
lately the technologies of visualization of educational material are actively used; they
created on the basis of the works of Tony Buzen [10], Vasilii V. Davydov [11], German
K. Selevko [52], Viktor F. Shatalov [55], Andrey A. Verbitsky [63] and others.
Scientists’ researches, including Alexei G. Baryshkin [3], Mark 1. Bashmakov [4],
Natalia V. Brovka [9], Hsinchun Chen [69], Viktor A. Dalinger [49], Thurston Domina
[16], Nataliia A. Reznik [3], Joshua Saldana [16], Bin Zhu [69], and others, confirmed
the fact that in the modern dynamic world where the computer-driven and smart-
technologies are increasingly becoming a reality of our lives, the approaches to
visualizing of educational content are must changing. Natalia M. Biloshapka [7], Steve
Cunningham [70], Irina S. Dereza [12], Petro I. Dovbnia [17], Hennadiy M. Kravtsov
[29], Pavlo P. Nechypurenko [44], Tatyana A. Oleinik [30], Valery M. Rakuta [50],
Yurii S. Ramskyi [51], Olena V. Semenikhina [53], Andrii M. Striuk [57], Oleh O. Tsys
[35], Oleg P. Zelenyak [67], Myroslav 1. Zhaldak [68], Walter Zimmermann [70] have
devoted their studies of the use of computer visualization tools in the educational
process. Scientists justified the feasibility and necessity of using modern computer
visualization tools, including computer mathematics systems and dynamic mathematics
programs, as powerful tools to refine abstract mathematical models and processes.

This work will be analyzed the content and classification of computer visualization
software offered by Jorg Miiller, Daniel Polansky, Petr Novak, Christian Foltin and
Dimitry Polivaev [36], XMind Ltd [65], Corel Corporation [41]. The results of
empirical study of their effectiveness for intensification of students’ brainwork in the
teaching mathematical subjects’ process will also be presented.

3 Theoretical background

3.1  The student’s brainwork and leading approaches to its
intensification

In our previous works [26], we have found that the concept of “brainwork™ in most
scientific studies is interpreted as a creative activity, which is accompanied by the
tension of the sensory apparatus, the emotional sphere of the person and at the same
time does not require however considerable physical effort [25, p. 16].

From a physiological viewpoint, brainwork requires less energy expenditure of the
body compared to physical work. However, this fact does not mean its ease and
simplicity. The main working body in the brainwork is the brain as such. Physiologists
say that in intensive brainwork, its energy requirement increases to about 15-20% of its
total volume in the human body. At mental load the oxygen is used as like 5 times as at
maximum physical activity [26, p. 122]. The physiology state during of intensive
brainwork is characterized by impaired balance of the processes of inhibition and
excitation, deviates from the norm of the tone of the vessels of the heart and brain,
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increases protein and carbohydrate metabolism, growths blood pressure and respiratory
rate, etc. [43, p. 72].

That is, the interpretation of brainwork as an antithesis to physical one is very
conventional. Moreover, these types of work make a mutual impact on each other.
According to Boris P. Esipov [18] and Nina V. Kuzmina [31], the brainwork is
characterized by strain of attention, memory, perception. In addition, a sedentary
lifestyle and a monotonous posture cause stagnation in the leg muscles and, in the end,
poor brain’s oxygen supply [43].

As Simon L. Soloveychik is considered, the phenomenon of brainwork is the most
complex type of human activity that goes unnoticed and inviolable [56]. Scientist states
the brainwork is more difficult than any physical work, after that the person gets tired
faster and recovers longer, besides the results of brainwork are not always visible and
generally elusive. For example, when performing any physical work, anybody always
sees changes in the labor object. However, somebody can work on solving a particular
math problem for a long time, and eventually he/she can’t find its solution. At the same
time, representatives of psychological scientific thought (Dmitrii N. Bogoiavlenskii [8],
Petr Ia. Galperin [20], Nina F. Talyzina [59], and others) argue the main difference
between brainwork and any other type of work is its result. Product of brainwork is not
only solution of a certain intellectual problem, but the enrichment of the outlook of the
subject of work, change his/her attitude to reality [25, pp. 18-19].

Therefore, brainwork is a type of activity that provides the cognitive process,
mastering the techniques and ways of thinking, developing the capabilities and abilities
of the individual; the product of such work is a certain form of information, as a result
of the brainwork the outlook of the subject of work is enriched.

When considering performance brainwork’s indicators, takes into account its
quality, productivity, as well as the optimal organization to achieve maximum results
in a short time. It is not accidental in this conceptual chain the intensification of mental
activity process has not last role.

The Latin term intensive (intensio) means tense, reinforced, doing increased
productivity. Derived from it the term intensification (from French, Intensification —
“the hard work™) implies the achievement of the desired results in the work due to
qualitative factors, it in the investigated by us context — due to the tension of the
individual’s mental capacity [32, p. 212]. In reference sources, intensification is defined
as the process of increasing tensions, productivity, as the use of more and more efficient
technologies, advanced methods of work, the achievements of science.

Nina F. Talyzina sees the intensification as a process decrease in the duration of
training while increasing its quality and rising the amount of information assimilated
[59, p. 59]. Similar definitions are typical of the works of Sergei I. Arkhangelskii [1],
Natalia V. Kovalenko [27]. In the view of Sergei I. Arkhangelskii the essence of
intensification of learning process lies simultaneously in the effectiveness of teaching,
the effectiveness of studies and the effectiveness of study material [1].

The fact that in the process of extensive training (in contrast to intensive one) brain
capacity is used only by 15-20% is indicated about necessity of the students’ brainwork
intensification. At the same time, intensive techniques require excessively high mental
energy costs. Thus, the discrepancy between the requirements of scientific-and-
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technological progress on improving the effectiveness of learning and lack of modern
methods of information mastering put forward a problem of developing certain tools
that ensure the efficiency and productivity of students’ brainwork.

For the successful students’ brainwork, and its intensification, it is advisable to
strengthen the visual-figurative component of the study material. It is necessitating the
use of knowledge imaging technologies, as well as providing compactness,
expressiveness and dynamic presentation of the study material’s content.

3.2 Visualization of study material as one of the ways of intensification
of the students’ brainwork

The term “visualization” (from Latin visuals — to perceive visual one) is defined as the
process of presenting data in the form of an image for the maximum convenience of
their understanding; it is visualizing any mental object [61]. At the same time, scientists
are cautioned against such a simplistic concept of visualization if it comes to a
didactical method or principle, and offer to separate visualization from a visibility.

As Andrey A. Verbitsky points out the process of visualization involves the
collapsing of mental meanings into a visual image which in the future can be actualized
in certain situations and serve as a support for mental and practical actions. For its part,
a visibility is only a demonstration of those objects or phenomena, the presentation of
the finished image, set from the outside. Thus, a visibility serves to support thought
processes by performing an illustrative function, whereas the visualization implies
active brainwork [63].

At the heart of the visualization method are important psychological processes.
Viktor F. Shatalov proved that for better memorization and understanding, the study
information must be formed into an image. Within the visualization process it is
normalized, systematized and curtailed. In the following, the student who has processed
study information via visualization will be able to reconstruct the ones content, to
establish connections between facts or phenomena, what’s more to give examples and
to formulate conclusions [55].

In the educational process, such leading forms of visualization of study materials as
supportive notes or schemas, intellect cards and infographics are widely used [7,
p. 167].

Supportive Notes or schemas, by definition of Viktor F. Shatalov, are a system of
reference signals that have a structural connection and a visual construction replacing
the system of senses, concepts, and ideas as interdependent elements. The supportive
note is built on the basis of a boundary one generalization, coding, “collapsing” of
knowledge by means of conventional signs, symbols, diagrams, graphs, tables, and
whatever [55].

Actually, not every laconic record can be the supportive notes. There are main theirs
features, namely: 1) conciseness and clarity while the completeness of the information
presentation are maintaining; 2) availability of keywords and nodal concepts; 3) the
presence of structure both visual and logical; 4) simplicity and clarity of structure;
5) the existence of meaningful accents made with the help of different ways of design
— colors, frames, fonts, graphics, schemes; 6) the use of abbreviations and conventional
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symbols [60]. In Fig. 1 is shown the example of supportive note that demonstrate main
ideas for designing such schemes.

Fxeression TooLs X
DRAVINGS > LETTERS 56 Ay
SCHEMES 'S NUMBERS (/// / INFORMA TIQN

GRAPHICS v CIPHFRS ) , .

DRAVINGS.). WORDS [ -m’

CoLoR / SYMBOLS<> / ';,‘
FORM®] I SIZE ms |

)

SHELL D
COMMUNICATION FSIGN REQUIREMENT

CONCISENESS. SIMPLICITY,

ACCESSIBILITY OF UNDERSTATING
ORIGINALITY, EMOTIONALITY
= ACCESSIBILITY OF REPRODUCTION,
INFORMATION UNITS

VARIFTY OF FORMS,
SUPPOTIVE SIGNAL BLOCK LAYOUT

SUOPPORTIVE NOTFS

Fig. 1. It’s example of supportive notes that devoted to main idea of such schemes (it prepared
by authors with use [60])

Working with the support notes eliminates automatic rewriting of the study material.
If, in normal note taking, a student either copy a text from a textbook or blackboard, as
a rule without much thought in its meaning, then when student is drawing up a support
notes this process involves pretreatment the information, isolating nodal elements and
connections between them, creates anchor points for memorization [60]. At the same
time, reprocessing the support notes, compared to reading the text, is considerably less
time-consuming.

Mind Maps is a visualization of information in which step-by-step detailing of the
art and graphic means of the studied concept or phenomenon is represented in a
convenient format with the arbitrary addition of drawings and other auxiliary elements
(arrows, lines, graphic symbols, etc.) [10]. With all their similarities to the supporting
notes, mind maps are a dynamic means of visualization, that is, they are created in a
certain period of time being required to process a certain part of the study material. The
mind maps can help those whose personal and professional tasks suppose planning,
organizing, and structuring.

Mind maps are a way of depicting the process of thinking through schematics usually
in the form of a tree displaying ideas, concepts, keywords related to branches that
extend from the central object of the map. Sometimes other translations of the term are
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used: “intelligent card”, “associative cards”, “memory cards”, “mental cards”, “smart
cards”, “maps of consciousness”, “maps of mind”, “maps of representations”,
“diagrams of communication”, etc. [45].

The advantage of using mind maps is follow. Firstly, they allow capturing everything
with one look, since these schematic diagrams show the most important in associative
comparisons and interactions. Secondly, mind maps are an example of a rational
correlation of verbal, symbolic information and visual images. These are contributes to
the development of students’ visual thinking, which in turn organizes images,
systematize, structures and makes them holistic. These things far and away make
students’ brainwork more purposeful, concentrated, and resulting.

Mind maps as an effective visualization tool was re-invented by well-known expert
in intellect field Tony Buzen. The scientist paid attention that human thinking is
nonlinear but has a kind of branch structure. Here each concept is connected with other
concepts, in turn; these other concepts are connected with third ones and so on.
Therefore, working with mind maps significantly intensifies the development of new
concepts, ways of thinking and the general students’ brainwork. Throughout a such
activity, students study to express thoughts briefly and clearly, to encode information,
to structure it, to restore causation, to do conclusions [10] (see Fig. 2).
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Fig. 2. The Mind Maps by Tony Buzen concept (it prepared by authors on the analogy of [41])

Infographics (one combines the terms “information” and “graphics”) are representation
of interconnections between data sets (concepts, phenomena, etc.) in a convenient
visual form by art and graphical means. In contrast an image, infographic conveys
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meaning, content, or data with the help of drawing but not the text [13]. A sign of
infographic is the preservation of meaning in the image, from which mentally or
technically the text explanations are removed [33].

In the heart of infographic technology is the fact that images makes the data more
attractive to perceive by whomever, and increase his’her memory efficiency. It is well
known that to 90% of information is perceived by a person visually, an additionally
human brain processes visual information much faster than textual. In line with this
regularity it is advisable to use infographics when you need to present a large amount
of information in a compact and logical way [69].

The tutorials with infographics activates the process of perception and understanding
of information, increase students’ ability to think critically. The principal advantage of
infographic images is providing information saturation and clarity of study materials,
appeal to the existing user experience. Accordingly, information graphics is an
intermediary in the path of choosing the trajectory of perception and information
processing by student [64, p. 200] and so it is a significant tool in students’ brainwork
organizing. In general, Iryna B. Chebotarova [14] based by way of presentation and
type of information proposes to consider 5 types of infographics (Fig. 3 shows it).
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Fig. 3. Types of infographics by way of presentation and type of information (it prepared by
authors on the analogy of [14])

These are such as:

— The spatial infographic showing the appearance, internal structure, size, scale, lo-
cation of objects, path from one to another.
— The timeline infographic illustrating either chronology or a sequence of actions.
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— The abstract infographic transmitting the system’s logic (hierarchy, block diagram,
diagram of relations, mind maps, etc.).

— The quantitative infographic reproducing arrays of numeric data or statistics.

— The comprehensive infographics that can include any above-listed types [14, p. 10-
11].

These visualization tools are widely applied in textbooks and all kinds of reference
books containing summary information and commonly used knowledge.

In view of the above, infographics have a high potential that can be used as a useful
tool to intensify the students’ brainwork. Infographic objects stimulate the simultaneous
operation of the left and right hemispheres of students’ brains complementing the
imagery of an abstract model of the object, making the perception more comprehensive,
the thinking — deeper, the learning — more interest and intense [58].

The review of major visualization tools (mind maps, infographics, support notes)
made determines their essential importance for the fruitful students’ brainwork thanks
to the physiological and psychological mechanisms of its intensification that realized
in them.

4 Techniques of computer visualization the study
materials

4.1 An overview of leading ways to visualization

Different tools can be involved in the visualization including computer and non-
computer ones. The first way is based on use widely available computer software,
which developers provide opportunities for visual representation on the screen or in the
printed form of abstract objects, processes, their models, and whatever. In spite of all
the attractiveness of prepared computer visualizations, self-created diagrams, maps and
infographics have considerable advantages, in particular: it is the quickness and the
possibility to reproduce at any moment and wherever, better memorization and more
painstaking students’ thinking activity [70]. Consider the methods of their creation and
approaches to use in the mathematics learning process.

The technique of “supportive notes” was proposed by Viktor F. Shatalov. He
developed and put into practice the technology of study intensification that showing the
huge, not yet discovered reserves of the traditional class-and-lesson system [55]. We
mean the following aspects. The “support” is an indicative basis of actions, a way of
external organization of the student’s internal mental activity. The “support signal” is
an associative symbol (sign, word, diagram, pattern, etc.) replacing a certain semantic
meaning. In turn, the “supportive note” is a system of support signals in the form of a
short conditional synopsis. In it all basic concepts and methods are introduced and
explained, the illustrative examples, control questions for self-testing, and the solutions
of typical problems are given. The material is presented in the same sequence like in
the lectures but without evidence. Only definitions, formulations and explanations of
the material, its interpretation, as well as drawings, conclusions, rules are given. The
secondary issues are generally being omitted here.
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Pedagogical experience usually uses teacher-pre-prepared supportive note, for
example, to prove theorems, explain complex concepts, interrelations between
mathematical concepts, memorize patterns, and so on. The lecturer presents the students
with a supportive note, explains its structure. During the course of the explanation
students redraw the note, or, using a ready one, make explanations, notes or markings
in it. While working out this material at home, the student as if reproduces it according
to the supportive note’s logical structure. Individual students may be asked to write
supportive note independently [60].

The supportive notes on mathematics can be made in the form of frames, logical
circuits, part-whole schemes, radial circuits, clusters, Euler-Venn diagrams, Pyramid-
type circuits, tree structures, and whatever [70].

A mind map is a way to visualize the process of thinking by creating non-linear
schemes. This is a way of fixation the process of thinking, which most similar to how
thoughts and ideas are being born and developed in our brain.

The map has a so-called radial structure, remotely resembling a tree, or a spider, or
an octopus, or whatever that has a center and branches. The procedure for working on
the creation of mind maps implies the following sequence of actions. In the center of
the sheet the main image (generic concept, phenomenon, and problem) is being drawn.
From it the key branches of the first level to the images illustrating the specific concepts
that associated with central image is being led. It is recommended the branches reflect
top ideas revealing these associative links. Further the branches of the first level will
be digress from the branches of the second level, and so on until the whole issue is
clearly worked out or the task is not addressed. Blocks should not be placed tight
enough, as they can be supplemented, become surrounded by new connections,
branches, data, examples, etc. [10].

The geometric data (families of triangles and quadrilaterals and their properties,
shapes in space and plane) are conveniently to represent on mind maps. Algebraic mind
maps are also popular. They show methods of solving logarithmic, trigonometric,
quadratic, etc. equations, actions with numbers, and rule of differential and integral
calculus.

The infographic is one of the forms of graphic and communication design of study
material intended to present information quickly and clearly [62]. Not only infographics
organize large volumes of information, but it also more clearly shows the links between
objects and facts in time and space, as well as demonstrate trends. This visualization
tool is widely used in textbooks and all kinds of reference books for math containing
summary formulas and commonly used mathematical transformations, heuristics, and
other interesting things.

As researchers consider there are two approaches to infographic design [33]. One is
the explorative way elaborated by Edward Tafty [15]. This approach is characterized
by a minimalist format. Here everything irrelevant isn’t being indicated, and the
information is being conveyed as accurately as possible. Another direction is the
storyline or narrative approach based by Nigel Holmes, who created the explanation
graphics [24]. The specified direction of infographic is characterized by attractive
images, expressive design, illustrative [46]. In our opinion it is advisable to use a
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harmonious combination of both approaches for intensification the students’ training
as well as their brainwork.

Evidently, it’s not easy to create quality infographics. So as to work up a functional
infographic, one has to go through many variants of their presentation, has basic
knowledge about tools of information’s performance, and a high level of understanding
of this process. Infographic is atypical visualization. It has own peculiarities and
differences. As researches emphasize the infographic is an individual manual work for
a particular dataset [46].

The creation and use of paper non-computer visualization tools are quite painstaking
and ungrateful work. It’s no wonder that in nowadays the computer visualization is
haven a number precedence over non-computer one and being use more and more in
educational process.

Natalia M. Biloshapka interprets the concept of “computer visualization” as an app,
in which it’s possible to visually present on the computer screen abstract mathematical
objects and processes, their models in a compact form (if necessary in various
viewpoint), or vice versa, in detail — with the possibility of demonstrating the internal
interconnections between the components that are usually hidden in the real world [6].

When all’s said and done the impact of computer visualization on the intensification
of students’ brainwork should be resulted and generalized.

We suppose the visualization of study materials is:

— contributes to the better assimilation its scientific structure by students;

— enables to independently select the pace of mastering a new study material;

— opens the possibility of manipulation of information for the purpose the efficiency
of the organization of independent work and repetition of previously studied
material;

— presented the dynamic information activates the simultaneous operation of different
types of memory that in turn increases the degree of the information perception, and
in the end enlarges the efficiency of the student’s brainwork.

The aforementioned features allow students to integrate both traditional statistical
information and dynamic knowledge during the brainwork.

4.2 A survey of computer visualization software

Computer visualization tools designed to support the teaching of mathematical subjects
are divided into two types: general purpose software and specific mathematical one
[54].

General purpose software tools provide a presentation of study material in a
compact, logical, holistic form that makes it possible to intensify learning, effective of
learning activities and, in the end of the day, to shape the culture of students’ brainwork.

In the heart of general purpose tools is computer graphics allowing to create, edit,
and convert graphics for any goals. Appropriate software has been developed for
working with graphic information including viewers, graphic editors, photo editors, as
well as specific tools — a graphic tablet, a digitizer.
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There are various graphic editors and packages (Adobe Photoshop, CorelDraw, 3D
Studio MAX, AutoCad and others), multimedia product development and
demonstration programs, text editors, and desktop publishing apps, etc. They allow
adding arsenal of visualization tools of educational information. In particular, these are
enable to use elementary and complex geometric shapes; to correct and to draw fairly
complex lines of different thickness and texture, to adjust points of various sizes, to do
fill, repaint, exchange colors and their brightness and transparency, to work with fonts
and graphic templates, to experiment with scaling, proofs and layout of elements, with
shadows and whatever [70]. However, successful work with such software requires
lecturers and students specific art and graphic abilities and skills. The Figs. 1-4 are
shown the results of the creation of such tools for visualization of study materials. So,
further it will be look at computer visualization tools that can be mastered by any
average person at the competence’s level.
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Fig. 4. The supportive notes prepared by one of authors in Adobe Photoshop environment

Researchers (for example, Olena V. Semenikhina and Natalia M. Biloshapka) include
to general purpose software set following: 1) office software packages with Smart-Art
objects; 2) apps for realization of mind mapping technology; 3) apps for creating
infographics; 4) apps for creating a scribing presentation [53].

Smart-Art objects are a new type of graphic objects allowing the data in a text
document are being structured or presented their in schematics. It makes possible to do
the mastering of a new study material visual and step-by-step (by algorithmic way).



197

Mindmapping is a technology enabling to systematize and synthesize the knowledge
gained through the formation of mind maps [45].

Scribing — sketches or drawings — the latest presentation technique, in which speech
is illustrated with drawings. It creates a “parallel passage effect”. In result we hear and
see the same thing, but the graphic is fixed only the key points of audio series. In this
sense, scribing can be put on a par with infographics. Computer scribing presentation
can be made with the PowToon service and the VideoScribe software, as well as
modern smart-systems. It should emphasized the scribing presentation also requires
mastering a certain art and graphic skills [38].

Therefore, we would like analyze in more detail the software environments for
making the computer visualization of study material. Among the applications that allow
the creation of mind maps and infographics there are the standalone applications —
XMind, FreeMind, Mindjet MindManager 2019, as well as the cloud services —
MindMup 2 For Google Drive, Bubbl.us, Mindomo Basic, and a lot of others.

XMind is a software tool to make visualization means that is installed on different
operating systems. The program contains a large set of pre-made templates that can edit
and create author’s visual products. The software toolkit lets to do export documents to
Microsoft Word, Microsoft PowerPoint, PDF-editors, to choose image format (bmp,
jpg, gif, and png). The program has several versions: free proposal with cut-down
features and paid one with advanced functionality [65].

The main disadvantage of using the XMind free version is the inability to add
images, mathematical formulas, videos, audio and more things to the illustration. In a
word, such visualization tool can contain only text and character information.

Mind maps created in the XMind free version can be used in higher mathematics
practical classes at the stage of actualization students’ supporting knowledge. For
example, during students study the content of topic “Straight line on the plane” the
lecturer at the beginning of the practical training indicates by means of mind map (see
Fig. 5) names of the basic types of the equations and main simplest tasks about straight
lines on the plane. From one’s part students must supplement each name with the
corresponding mathematical description that they got to know within a lecture.

A such form of consolidated of study material contributes to the intensification of
students’ brainwork, because the completed mind maps can be used repeated, after
addition and processing. It causes the model of study information to be fixed in the
students’ imagination and fasten into long-term memory.

FreeMind is a free mind maps builder running on any Java-enabled platform. The
program has advanced export capabilities in png, jpeg, xml, html, xhtml,
OpenDocument Text formats; plugin for export to svg and pdf. Exporting xhtml allows
to create a mind map with links to external sources. In fact, the program has all the tools
and features that need to make high-quality vizualization tools [36].

Consider an example of a mind map created in the FreeMind software environment.
In course of the presentation study material “The derivative and its application” at the
lecture session the main topic’s directions could be advisable determined via the
structural and logical scheme (it shown on Fig. 6). Further this mind map can serve for
a guide mark at the stage of generalization and systematization of students’ knowledge
for establish gaps in the studied material.
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Fig. 6. The structural and logical scheme “The derivative and its application” created into the
FreeMind software environment

Mindjet MindManager 2019 is commercial software for managing visualization tools.
This app offers the different ways to create mind maps. It can be a blank map to which
one adds all the necessary data, or a template, or a part of an existing map as the basis
for a new one. MindManager cards can be exported to Microsoft Word, PowerPoint,
Visio, and Project, saved both web pages and PDF documents. It should be noted the
capabilities of MindManager in the stylistic design of different types of mind maps are
quite wide [41].

Let’s consider an example of using MindManager cards in course of studying the
topic “The Polyhedron”. The structure of mind map (see Fig. 7) is reflecting the
classification of polyhedron based on the properties polygons that are the faces of
polyhedron. Apparently, such maps help to develop the students’ abilities to generalize
and classify objects by generic, species and other characteristics; as well as they
contribute to the streamlining of knowledge and a deeper understanding of the semantic
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structure of the topic. To general advantages of the mind map “Polyhedron” should be
add possibility to create a set of tasks with incomplete data. It can be cards with
polyhedron names but without corresponding images, and vice versa; as well as cards
with images but without formulas, and on the contrary.
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Fig. 7. The mind map for studying the topic “The Polyhedron” prepared in MindManager
environment by one of authors

Let’s consider an example of using MindManager cards in course studying the topic
“Matrix” (see Fig. 8). Such mind map can be used as basis to task solution on highlight
key concepts of the topic. What’s more it can also be used as a basis for hands-on
exercises on to supplement the mind map with missing information, in particular: to
add a images of the matrices types, the scheme of actions over matrices, formulas of
properties of actions with matrices, schemes and formulas for calculating the
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determinant of the matrix, and whatever.
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Fig. 8. Mind map “Matrix” prepared in MindManager environment

Students are able to do it, either in MindManager app or in any other graphic editor or
by hand on the printed maps.

MindMup 2 For Google Drive is a local app that integrates with Google Drive users.
Mind map created in this online service saves automatically. However, the possibility
to export mind maps for the free version is limited only objects to 100kb in size. In
addition, Google Drive mind maps can only be stored for 6 months. A Custom Gold
package allows creating mind maps already to 100MB and store them on Google Drive.
The Corporate Gold package removes any restrictions for users [42].

Bubbl.us is a relatively free local software environment for creating simple mind
maps and exporting them in image format. The program can change the color and font
of the text, the color of the nodes, and the general color scheme of the intellect card
[40].

Thus, despite the various functional capabilities, the apps that were discussed above
are built on the basis of a united principle for creating visualization tools of study
material for any educational subjects.

4.3  The special mathematical visualization software

Special mathematical visualization software includes programs of dynamic
mathematics. They provide dynamic operation of various mathematical objects with
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the possibility of interactive obtaining of information about their properties [6]. These
programs allow doing animation and manipulation with mathematics’ objects. One
such software environment is GeoGebra [28].

GeoGebra is a free math program including tables, graphs, statistics and arithmetic.
It benefits embrace a friendly interface and powerful features that allow creating
interactive study material [48].

Major resources of this system cover to: calculation of mathematical functions,
creation of Java applets for insertion into Web pages, integration with the system of
distance learning courses [17]. The GeoGebra can also use as a virtual lab for
developing interactive models of mathematical objects, as a scribing tool, as an
environment for creating illustrative material and developing interactive exercises.

Consider the functionality of the GeoGebra in course of study of the unit
“Derivatives and its application”. As our experience is shown the most effective and
expedient is the use of a dynamic mathematics system on such stages of studying a
topic, namely:

— finding a derivative of function (students can perform a self-test by comparing their
results with the result of a program; it contributes to saving time);

— finding the equation of tangent line to the graph of the function (students construct
the graph of function and find equation of tangent line analytically, and then on the
type of completed construction they determine whether the desired line is tangent
one);

— using the derivative of function to solve applied tasks (exploring the models into
GeoGebra);

— studying the monotonicity and extrema, convexity and inflection points of the
function (student checks the correctness of conclusions by plotting the graph of a
derivative function by means of GeoGebra) [12].

The tasks are being carried out into the GeoGebra software environment aren’t just
illustrations. While the working the app saves an algorithm with all the steps and raw
data that can be edited as needed. Any changes to the algorithm are immediately
reflected in the graph. This significantly reduces the time spent on correcting errors,
since it does not require repeated execution of the task from the first step [67].

One advantage of using the GeoGebra system is the possibility to manipulate of
mathematical objects that allows keeping track the changes in their geometric
interpretation. In Fig. 9 the intermediate and final results of modeling into the
GeoGebra environment while studying the topic “Sum and Difference of Complex
Numbers” is shown. In this model the complex numbers are given in algebraic form
then the results of actions on them in graphical form are represented. To change the
parameter values into the environment there are sliders located on the top right of the
screen.

The solving higher mathematics tasks in the GeoGebra software environment,
students should not be given a readymade dynamic model or a readymade
demonstration algorithm. Initial skills in working with GeoGebra should be given, and
then offer to students to create of graphic images of the studying subject.
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Fig. 9. The results of work into the GeoGebra environment

It can be concluding that the use of the GeoGebra mathematical program allows submit
calculations in an easy-to-read form, to combine calculations and construction on united
worksheet, thus increasing the studying productivity. It taken into account that getting
outcome during changing the value of the parameters does not require additional
calculations, any notes or create consistent conclusions. The involvement of the
dynamic GeoGebra program leads to an intensification of the students’ brainwork as
the process takes place against the background of instant visualization [47].

The solving higher mathematics tasks in the GeoGebra software environment,
students should not be given a readymade dynamic model or a readymade
demonstration algorithm. Initial skills in working with GeoGebra should be given, and
then offer to students to create of graphic images of the studying subject. This kind of
activity contributes to the students’ brainwork intensification and the deeper learning
of the mathematic.

4.4  The investigation of effectiveness of usage the computer
visualization tools as a means of intensification the students’
brainwork

In order to test the effectiveness of the study material visualization for the purpose of
intensifying the students’ brainwork the experimental work has been organized. The
investigation has been conducted on the Technology and Preschool Teacher Faculty of
Kryvyi Rih State Pedagogical University throughout 2017-2018 years and covered 213
number of participated.

During the experimental work it has been developed and tested: a set of mind map,
infographics, supportive notes to the main units of the course “Higher Mathematics”;
methods of working with them both in the classroom and in the process of students’
independent study activity; a system of training tasks based on computer visualization
tools including mining and scribing presentation. Some aspects of the above are
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disclosed in the previous text of this paper.

The intensification of students’ brainwork in the teaching of mathematical sciences
was ensured by the involvement of certain computer visualization tools to solve
competently oriented tasks, among them: creating of visual models to basic
mathematical concepts, laws and rules; working with the prepared visualization tools
manually and with use visualization software; compiling a task system via the computer
and ICT tools.

The effectiveness of the developed methodology the students’ brainwork
intensification via the computer visualization of study materials has been evaluated by
such indicators as: the degree of mastering the main concepts of the topic (diagnostic
control work); interest in the subject and in the study of visualization tools
(questionnaires and interviews with students and lecturers); time required for learning
mathematical concepts and laws (chronocards methods).

It has been fixated the students highly appreciated the opportunity not only to re-
duce the time for the preparation to the classes but also to acquire the professional skills
of the organization of brainwork by means of computer visualization tools. 63,2% of
the students give preference to use general-purpose tools of computer visualization to
develop their professional careers. At the same time 81,6% of students are inclined to
apply the special mathematical visualization software. 51% perceive would like be able
to obtain specialist knowledge in the management of the other people’s brainwork
(students, subordinates, project team members and whoever).

By virtue of the experiment results an increase in the degree and completeness of
mastering knowledge in mathematical sciences by students has been noted (see
Fig. 10).
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Fig. 10. Dynamics of the levels of students’ knowledge mastering in line with experimental
work’s results

In order to find out the degree of intensification the students’ brainwork a chronocards
method has been applied. They have been used to record the time spent on by students
to solve learning tasks via computer visualization tools. The degree of intensification
the students’ brainwork has been estimated by the coefficient of intensification. This is
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a correlation between time that students spend on to execute the tasks with use the
computer visualization tools and non-computer ones (to take more details see Table 1).

Table 1. The coefficient of effectiveness the use of computer visualization tools in the process
of higher mathematics study

The coefficient

Types of tasks Output Final
Stage Stage
Definition of mathematical concepts 1,1 0,8
Terminological work 1,2 0,5
Graphic, computational and practical tasks 1,0 0,7
Educational projects 0,8 0,5
Mastering the mathematical concepts and laws 0,8 0,5
Concretization of knowledge 1,2 0,8
Systematization of knowledge 1,3 0,7
Search for interrelation between mathematical concepts 1,4 0,6
Building models of mathematical phenomena 0,9 0,5
Independent study work 1,1 0,6
Creation of schemes, technological cards, consolidated tables, 1,2 0,7
construction of charts and diagrams
Mindmapping 1,3 0,7
Self-monitoring, test-control 1,0 0,6

It should be noted that the obtained results confirmed the high efficiency of computer
visualization tools to intensify the students’ brainwork in the process studying of higher
mathematics. Meanwhile, it has been confirmed the introduction of computer
visualization tools should be integrated one and provides for a variety of visualization
forms, the methods of their creation and processing, and, last but not least, a necessity
development of a special series of tasks which directed on working with them.

5 Conclusion

The analysis of the research results on the intensification of students’ brainwork via the
computer visualization tools has made it possible to draw the following conclusions:

1. The brainwork is a leading aspect of students’ study and cognitive activity. This
phenomenon implies mastering the techniques and ways of thinking, developing the
individual’s capabilities and abilities. Therefore, the issue of improving the
efficiency of students’ brainwork in the terms of the introduction of student-centered
learning is an important pedagogical problem.

2. The intensification is defined as the process of increasing tensions, productivity, as
the use of more and more efficient technologies, advanced methods of work, the
achievements of science. The intensification of learning process lies simultaneously
in the effectiveness of teaching, the effectiveness of studies and the effectiveness of
study material. The computer visualization tools are such mechanisms. Thanks they
are being used the speed of perception of information flows by means of visual
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images increases significantly, and as a consequence the student’s brainwork
becomes more intense and productive.

3. The term “visualization” is defined as the process of presenting data in the form of
an image for the maximum convenience of their understanding; it is visualizing any
mental object. This phenomenon does not boil down to illustrating and
demonstrating the study materials. In the educational process, such leading forms of
visualization of study materials as supportive notes or schemas, intellect cards, mind
maps and infographics are widely used. Different tools are involved in the
visualization including computer and non-computer ones.

4. Computer visualization is thought like an app, in which it is possible to visually
present on the computer screen abstract mathematical objects and processes, their
models in a compact form or vice versa, in detail. There is the computer visualization
tools designed to support the teaching of mathematical sciences. They are being
divided into two types: the general purpose software and specific mathematical one.
The intensification of students’ brainwork via computer visualization tools requires
the development of a special methodology to use it in the Higher Mathematics
course, and a system of training tasks based on so-called “minding” and “scribing”.

5. An empirical research confirmed the effectiveness of using the computer
visualization of study materials to intensify the students’ brainwork in the teaching
mathematical sciences’ process. It was recorded that students praised the opportunity
not only to reduce the time for preparing for classes, but also to acquire professional
skills in organizing brainwork by means of computer visualization. Last, but not
least, an increase in the degree and completeness of students’ assimilation of
knowledge in mathematical sciences is noted.

The presented study does not exhaust the problem of the students’ brainwork
intensification. On authors opinion it should expediently develop the content of special
courses aimed at forming the culture of students’ brainwork both with the help of
modern information technologies and traditional non-computer ones.
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Abstract. This article demonstrates that mathematics in the system of higher
education has outgrown the status of the general education subject and should
become an integral part of the professional training of future bachelors, including
economists, on the basis of intersubject connection with special subjects. Such
aspects as the importance of improving the scientific and methodological
support of mathematical training of students by means of digital technologies
are revealed. It is specified that in order to implement the task of qualified
training of students learning econometrics and economic and mathematical
modeling, it is necessary to use digital technologies in two directions: for the
organization of electronic educational space and in the process of solving
applied problems at the junction of the branches of economics and mathematics.
The advantages of using e-learning courses in the educational process are
presented (such as providing individualization of the educational process in
accordance with the needs, characteristics and capabilities of students;
improving the quality and efficiency of the educational process; ensuring
systematic monitoring of the educational quality). The unified structures of
“Econometrics”, “Economic and mathematical modeling” based on the Moodle
platform are the following ones. The article presents the results of the pedagogical
experiment on the attitude of students to the use of e-learning course (ELC) in
the educational process of Borys Grinchenko Kyiv University and Alfred
Nobel University (Dnipro city). We found that the following metrics need
improvement: availability of time-appropriate mathematical materials; individual
approach in training; students’ self-expression and the development of their
creativity in the e-learning process. The following opportunities are brought to
light the possibilities of digital technologies for the construction and research
of econometric models (based on the problem of dependence of the level of the
Ukrainian population employment). Various stages of building and testing of the
econometric model are characterized: identification of variables, specification
of the model, parameterization and verification of the statistical significance of
the obtained results.

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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1 Introduction

In the conditions of modern development of the economy of Ukraine, special attention
is paid to solving complex theoretical and applied problems that quantitatively and
qualitatively describe the relationship between different economic objects [10]. It
demands the development and study of new areas of economic theory and related
scientific disciplines. First of all, there is a need for the development and
implementation of innovative teaching methods, the usage of which would make it
possible to form for future bachelors new economic thinking and understanding of the
essence of economic processes or phenomena, to obtain appropriate know-how of
regulation and management of these processes at any level of complexity, to predict
their development [23]. In this regard, the formation and development of competencies
associated with the ability to optimally combine the possibilities of logical analysis with
knowledge not only of the laws of mathematics and economics, but also the basics of
mathematical modeling become important.

Mathematical modeling with the maximum usage of its potential makes it possible
to identify and solve professional problems of different nature: to define clearly the
purpose of the research, to find quickly possible ways to achieve it, to develop
appropriate models of economic objects or phenomena and on the basis of these models
to create effective algorithms and programs for optimal solutions to current problems
[19]. Obviously, mathematics in the system of higher education has outgrown the status
of the general educational subject and should become an integral part of the
professional training, on the basis of intersubject connections with special subjects [14].
In this regard, it becomes actual to resolve the contradictions between the needs of
highly qualified specialists who effectively use mathematical tools in their professional
activities, and the lack of scientific and methodological support for mathematical
training of students, in particular by means of digital technologies.

In Ukraine, the development of educational informatization takes place in
accordance with national and European programs (“Digital agenda of Ukraine — 2020”
[18], containing priority areas, initiatives, projects of digitalization of Ukraine until
2020, the thesis of the updated recommendations of the European Parliament and the
EU Council for lifelong learning [7], etc.). Various aspects of educational
informatization in the context of mathematical training of students have become the
subject of research for a number of scientists. Thus, Natalya V. Rashevska [11; 20]
investigated mobile information and communicational technologies of higher
mathematics teaching. Kateryna I. Slovak [21; 22] developed a methodology for the
use of mobile mathematical environments in the process of higher mathematics
teaching for students of economic specialties. Oksana I. Tyutyunnik [15] described the
usage of computer math systems in the process of linear programming teaching. Mariia
A. Kyslova [12; 13] presented the development of mobile educational environment of
higher mathematics, Mariia M. Astafieva, Dmytro M. Bodnenko and Volodymyr V.
Proshkin [2; 1] found out the possibilities of the educational environment for the
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formation of critical thinking of students in the process of mathematics learning.
Oksana M. Hlushak, Volodymyr V. Proshkin and Oksana S. Lytvyn [9] revealed the
possibilities of e-learning course (ELC) on “Analytical geometry” in the process of
professional training of students. In these works, the theoretical and methodological
foundations of the usage of electronic educational environment in the process of
professional training of bachelors are revealed, the tendencies of the development of
mathematical educational informatization are indicated. The studies on the use of ICT
in the process of economic and mathematical modeling learning are of particular
interest. So, Dana Orszaghova [16] investigated the e-learning approach in
mathematical training of future economists. Dimitros Asteriou, Stephen G. Hall [4, pp.
29-91] and Roberto Pedace [17, pp. 59—134] reviewed the classical linear regression
model.

In the above mentioned works the features of formation of qualitative modern
cloud-oriented educational environment in the context of mathematical subjects
learning are presented. In addition, the experience of using e-learning courses
is interesting for our research. Thus Charlotte Brooke, Pamela McKinney and Angie
Donoghue [5] claim that students who take e-learning courses on the distance learning
platform use their own time allocated for training more efficiently. Similar ideas are
found in the works of other scientists (Jana Burgerova, Martina Adamkovicova [6],
Paul Drijvers, Carolyn Kieran, Maria-Alessandra Mariotti, Janet Ainley, Mette
Andresen, Yip Cheung Chan, Thierry Dana-Picard, Ghislaine Gueudet, Ivy Kidron,
Allen Leung, Michael Meagher [8] etc.). At the same time, the analysis of scientific
researches testifies the limitation of investigation methodical questions of learning
econometric modeling in combination with ICT.

2 The objective of research

The purpose of the article is to highlight the areas of the use of digital technologies in
the university training of future bachelors (having been based on the data of
mathematical subjects).

3 Research methodology

The usage of appropriate methods such as scientific literature analysis with the aim of
establishing the state of readiness of the studying problem, the definition of categorical
and conceptual apparatus of the research; synthesis, generalization, systematization of
theoretical justification of the use of digital technologies in the educational process at
the university and empirical ones: diagnostic (interview, content analysis, testing),
statistical (Fisher and Student criteria) to test the statistical significance of mathematical
model promoted to achieve the purpose of the research.

The research was carried out within the framework of the project “Partnership for
mathematics learning and teaching at the university” (PLATINUM) of the EU Erasmus
+ KA203 — Strategic partnership for higher education, 2018-1-NO01-KA203-038887
and the complex scientific theme of the department of computer science and
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mathematics of Borys Grinchenko Kyiv University “Theoretical and practical aspects
of the use of mathematical methods and information technologies in education and
science”, SR No. 0116U004625. The experimental base of the research is Borys
Grinchenko Kyiv University and Alfred Nobel University (Dnipro city).

4 Results and discussion

We believe that in order to implement the task of high-quality training of students
studying economic and mathematical modeling in “Econometrics”, “Economic and
mathematical modeling” subjects, it is necessary to introduce digital technologies in
two directions: for the organization of educational space and in the process of solving
applied problems at the junction of the branches of economics and mathematics
branches.

The background for the organization of educational space is the availability of the
necessary material and technical base (computers, software, communication channels)
and informational educational environment, the effectiveness and basis of which are
digital technologies. We believe that the informational and educational environment
can be organized through the activities of the teacher with the use of an e-learning
course of the subjects that are aimed at teaching economic and mathematical modeling,
on the basis of the distance learning platform. The Moodle distance learning platform
has been introduced into the educational process at the Borys Grinchenko Kyiv
University. Therefore, electronic courses of “Econometrics”, “Economic and
mathematical modeling” subjects are presented on the basis of this platform.

Let us present the advantages of ELC using in the educational process.

Firstly, it is providing the individualization of the educational process in
accordance with the needs, characteristics and capabilities of students. The basis
for the implementation of this ELC characteristic is clearly structured nature, so that
the placement and sequence of teaching materials corresponds to the logic of the
mathematical subject studying. For example, the ELC can be presented in the form of
a chain: a description of the ELC indicating the educational and professional program;
general information of the academic subject (working curriculum, syllabus, assessment
criteria, sources, glossary, announcements, information about the author); teaching
materials for each module: theoretical material, practical (laboratory, seminar) works,
tasks for individual work of students, modular control, accompanied by video
materials and hyperlinks that allow students to increase the amount of information.
Besides, ELC provides information for the final assessment (advancement questions,
self-assessment test, final test) and contains a list of references and addresses of Internet
sources for the implementation of independent students’ work.

Indeed, the structure of ELC allows students to choose a convenient time and rate of
assimilation of mathematical material, based on their own rhythm of life, individual
characteristics and abilities. This helps in the best way to realize an individual
educational trajectory consistent with the following principles: education is for
everyone and is lifelong.
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Secondly, it is improving the quality and efficiency of the educational process.
This characteristic is directly correlated with the quality of teaching materials, allowing
to form the mathematical competence of students [3]. The advantage of ELC is the
following one: its content can be constantly updated in accordance with the
development of mathematical science, the latest methods of the educational process. As
a rule, the ELC consists of two types of electronic resources:

— resources designed to present the content of educational material (lecture notes,
multimedia presentations of courses, audio and video materials, guidelines, etc.);

— resources that provide the consolidation of the studying material, the formation of
skills, acquisition of competencies, self-assessment and evaluation of educational
achievements of students (tasks, questionnaires, testing, forums, including using of
Web 2.0).

The ability to receive advice, recommendations and explanations through digital
interaction, for example, in forums, also contributes to the quality of students’
education.

It should also be noted that the quality of the ELC is also related to the fact that these
resources are created and reviewed by a number of teachers whose mathematical
competence meets the immediate requirements of the time.

Thirdly, it is ensuring systematic monitoring of the education quality. In order
to implement this characteristic, a clear schedule of the curriculum for implementation
by students has been submitted on the ELC website. There are also opportunities for
interactive communication between teachers and students, as well as students among
themselves. ELC contains a system of monitoring and evaluation of all types of
educational activities of students. Thus, for the self-test, the testing is submitted.
Assessment of tasks is carried out automatically that excludes subjective assessment
from the teacher.

According to the above mentioned, electronic educational courses of
“Econometrics”, “Economic and mathematical modeling” subjects have the unified
structure (Fig. 1): general information on the subject (curriculum of the subject, plan,
assessment criteria, printed sources and Internet resources, glossary); thematic
modules, which include information about the main topics of the module the theoretical
material in the form of a structured lecture material submitted by means of the lesson,
multimedia presentations of lectures, audio, video learning materials and tests (training
and advancement); laboratory work, which reflect the content of the work, list of
individual tasks and methodical recommendations about performance of work; tasks
for individual work with the guidelines of the performing task, a list of individual tasks
and their assessment criteria; tasks for module test, which provides individual tasks and
criteria of assessment of the work performed.

Each of these ELC blocks contributes to the implementation of individual tasks.
Thus, the theoretical material is built in such a way that a student who missed classes
could easily master the training material, and a student who was in the audience at the
lesson could systematize the material obtained at the lesson, test himself for
understanding and perception of the topic with the help of tests, which had been built
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into the lectures. If students have questions, they have the opportunity to ask them on
the forum discussion on the topic of each content module.

3micmosuii Modyan 2.
IModydosa ma JocAidHCeHHA eKOHOMemPUYHUX Modeaeil

Nymiguux no uodynio:

Teopemuunuit mamepian

Hoeidosuii mamepiat

Jlabopamopni pobomu

fiozomocra 00 nasopamopial pasamu: This figure shows the structure of
e-learning courses of econometrics

Fig. 1. ELC structure of “Econometrics”

ELC laboratory works are presented in the form of web pages with a common structure:
theme, purpose, tasks, form of result presentation, deadlines and assessment criteria
(Fig. 2). Educational and methodological materials recommended to read are presented
under the laboratory work: these are guidelines for tasks, questions for laboratory work,
preparation step-by-step algorithms for tasks, examples of construction and research of
models. In addition, the block of laboratory works contains instructional videos for
performing tasks according to protocol of the laboratory work.

For self-test is planned the block of the task for individual work of students which
provides individual tasks for each student, methodical recommendations to their
performance and advancement questions.

At the end of the study of each module, a modular test work is offered for students
of economic and mathematical specialties. The form of module tests for each content
module is different: a complex test that involves answers to 40 questions of different
types: multivariate, alternative, with a short answer, numerical, questions to establish
compliance, or the construction and research of economic and mathematical models for
an individual set of input data.

In our opinion, such a methodological approach to supply educational material with
the use of digital technology for building electronic educational environment will
promote student’s motivation for the subject learning, implementation of a systematic
approach to mastering academic content and implementation of the principles of
personality-oriented approach. Therefore, due to the use of this ELC in the educational
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process of studying “Econometrics”, “Economic and mathematical modeling” subjects,
the teacher will be able to organize individual, group and frontal form of student work.
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Fig. 2. Example of the structure of laboratory work

To find out the real attitude of students to the use of ELC in economic and mathematical
modeling, we conducted a pedagogical experiment during 2018-2019. The basis of the
experiment was Borys Grinchenko Kyiv University and Alfred Nobel University
(Dnipro city). In total, 125 students of “Finance, banking and insurance”,
“Management”, “Economics”, “Accounting and taxation” specialties took part in the
research. Respondents were asked 10 questions about the usefulness of the ELC with
economic and mathematical modeling with the following answers: “Yes”, “rather Yes
than No”, “rather No than Yes”, “No”. In the research, we were interested only in “Yes”
answer, which we considered as a clear indicator of readiness for the effective use of
ELC in the educational process.

As aresult of the survey, the following results were obtained (see table 1).

According to the results of the research, students generally express a positive attitude
to the use of ELC with economic and mathematical modeling in the educational
process. Special noticeable dynamics in the evaluation of the following indicators: is
constant communication with the teacher (+7.2%), ability to study mathematics
conveniently (+5.5%), favorable conditions for learning (+3.4%). The following
indicators need to be improved: availability of educational mathematical materials that
meet the requirements of the time; individual approach in teaching; self-expression of
students and development of their creativity in the e-learning process.

The second direction of the introduction of digital technologies in the process of
economic and mathematical modeling teaching of future bachelors is the demonstration
of ICT as a tool for the construction and research of econometric models. Let’s consider
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more detailed influence of the following factors on the example of the problem of
dependence of the level of employment of the population of Ukraine:

. share of employees with higher education in % to
. labor productivity growth rate;

. growth rate of the average wage;

. capital investment index;

. export-import coverage ratio.

DA W=

the list number;

Table 1. Attitude of students to the use of ELC in economic and mathematical modelling

Answer: “Yes”
Questions At the beginning | At the end of
of the experiment| the experiment
1. ELC provides opportunities to conveniently study
. A . 16.3 21.8
mathematics (at any time, in a convenient place and pace)
2. The use of ELC improves the results of teaching
. . 12.2 14.2
mathematical subjects
3. ELC helps students to keep in touch with the teacher
. . 8.0 15.2
(on-line or off-line)
4. ELC is available educational mathematical materials 12.6 125
that meet the requirements of the time ) )
5. ELC provides an individual approach in the educational 32 105
process ) )
6. ELC of mathematical subjects effectively contributes to
. . 12.3 12.7
the formation of mathematical competence
7. ELC enriches the educational process with the most
I . 8.0 8.9
advanced digital technologies
8. ELC provides students with equal opportunities to
: . 16.1 18.9
study mathematical subjects
9. ELC does not limit self-expression of students and 33 3.7
contributes to the development of their creativity ) )
10. ELC creates favorable conditions for studying (ELC
allows students to feel comfortable when checking 8.9 123
knowledge; eliminates subjective attitude on the part of] ) )
teachers)

The statistics for the task are taken from the official website of the State Statistics
Service of Ukraine [24]. The problem will be solved with the help of general-purpose

application software MS Excel.

The first stage for constructing and researching of an econometric model is the
identification of variables. According to the results of identification we get:

Y — level of employment of the population of Ukraine;

X1 — share of employees with higher education in Ukraine;

X> — growth rate of labor productivity in Ukraine;
Xz — growth rate of average wages in Ukraine;

X4 — index of capital investments in Ukraine;

Xs — export-import coverage ratio in Ukraine.
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The specification of the model is the second stage of construction, it provides the
choice of the form of f communication between the factor and the resultant variable.
We will carry out the construction of the correlation field depending on the level of
employment of the population from each of the factors using a scatter chart in MS Excel
(Fig. 3). To determine the best type of relationship between the factor and the result,
we will use the trend line. Using the trend line format dialog box, we will display the
coefficient of determination and the equations of the model on the chart (Fig. 4).
Comparing the determination coefficients for each type of corresponding dependencies
R?, we can conclude that the most optimal were the dependencies for which the value
R? takes the maximum value of possible ones. As a result, on the basis of the above
research, it was established the existence of a linear relationship between the relevant
factors of the econometric model.

Hence, the theoretical multiple regression equation will take the form

Y = ao + ale + a2X2+a3X3 + a4X4 + a5X5 + u, (1)

where u — probabilistic component that is not directly determined from the equation.

Distribution of employees by level of
education and regions as of December 31
45.0 y=0.7159x - 11.67
400 . R2=0.0301
35.0 L4 o ® e
30.0 ‘. ..—1/‘
25.0 —.¢—!
20.0 ° e
15.0
10.0
5.0
0.0 T T T T T ]
55 56 57 58 59 60 61

Fig. 3. Scatter chart

The next stage of the model construction is the parameterization stage: finding of
parameter estimate @, (i = 0,5) and constructing of the corresponding regression
equation. This step can be implemented in MS Excel in several ways. The first method
is purely mathematical, and consists in determination of the estimates of parameters
using the least squares method using numerical calculations. To do this, we write down
the vector-column of observations of the dependent (productive) variable Y and the
matrix of observations of independent (factor) variables X; and we apply to calculate
estimates of regression coefficients by the formula

A= XTX)"1XTy, ()
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where 4 - the vector is a column of estimates of the equation coefficients, X — the
transposed matrix to the matrix X,(XTX)™! — inverse matrix to the product of two
XTX. To implement this method, students will be able to multiply matrices, find
transposed and inverse matrices in MS Excel using the mathematical functions
MMULT, TRANSPOSE, MINVERSE.

Format Trendline MR

Trendline Options 7

& O[]

4 Trendline Options

/ Exponential

// ®) Linear

Logarithmic
Polynomial
Power
Maving
Average
Trendline Name
* Automatic Linear (ltems sold
Custom
Forecast
Forward 0.0 period
Backward 0.0 period
Set Intercept

+/| Display Equation on chart

| Display B-squared value on chart

Fig. 4. The parameters of the trend line

The second method of finding parameter estimates is implemented through “Analysis
package” add-in and “Regression” tool. After entering a range containing a set of
statistics of the dependent variable (employment rate of the population of Ukraine) —
Y and X; a set of observations of independent (factor) variables MS Excel displays the
results, which reflect the estimates of the coefficients (Fig. 5).

The third way to find parameter estimates is to use LINEST statistical function,
which after entering the known values Y, X;, constant and statistics, displays the result
as a table of 5 rows and 6 columns by pressing the combination of Ctrl+Shift+Enter
(table 2).

Table 2. The result of applying of LINEST statistical function

-0.8864 | 0.0157 -0.0017 0.00002 | 0.5061 | 45.7234
1.0676 0.0231 0.0020 0.0002 0.3097 8.0111
0.2517 1.5171 #N/A #N/A #N/A #N/A
0.7401 11.0000 #N/A #N/A #N/A #N/A
8.5174 | 25.3179 #N/A #N/A #N/A #N/A
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SUMMARY OUTPUT

Regression Statastics

Multiple R 0,501728543
R Square 0,25173153
Adjusted R Square  -0,088390501
Standard Error 1,517111003
Observations 17
ANOVA
df Ss MS F Significance F

Regression 5 8,517410372 1,703482074 0,740121213  0,609206985
Residual 11 25,31788375 2,301625795
Total 16 33,83529412

Coefficients Standard Error t- Stat P-value Lower95%  Upper95%  Lower95%  Upper 95%
Intercept 45,72338655 8,011134005  5,70747993 0,000136673  28,09099949 63,35577361 28,09099949 63,35577361
X Variable 1 0,506111339 0,309699046 1,634203741 0,130483068 -0,175531665 1,187754343 -0,175531665 1,187754343
X Variable 2 -2,25217€-05 0,00023614 -0,095374478 0,92573268 -0,000542263 0,000497219 -0,000542263 0,000497219
X Variable 3 -0,001661698 0,002012612 -0,825642346 0,426551123 -0,006091427 0,002768032 -0,006091427 0,002768032
X Variable 4 0,015661933 0,023063952 0,679065462 0,511131637 -0,035101482 0,066425348 -0,035101482 0,066425348
X Variable 5 -0,886383793 1,067607512 -0,830252488 0,424049221 -3,236172083 1,463404498 -3,236172083 1,463404498

Fig. 5. Finding of parameter estimates using “Regression” tool of “Analysis package” add-in

The first row of the table shows the value of parameter estimates. Thus, the resulting
multiple regression equation will take the form:

Y = 45.723 + 0.506X; — 0.00002X, — 0.002X; — 0.016X, + 0.886Xs.  (3)

Note that the last two methods of finding parameter estimates, in our opinion, is
advisable to use only after familiarizing of students with the first method, which
demonstrates the step-by-step application of the mathematical apparatus for finding
parameter estimates.

The next stage is the research of the model — check for adequacy, which involves
finding the average value of the relative errors of approximation 4;, which are measured
as a percentage and determined by the formula:

A = |;‘— - 100%. &)
Hence,
- 1

Students are offered to make these calculations in the table 3 and finding the coefficient
of determination by formula.

Table 3. Table for registration of calculations

Y X] Xz X3 X4 X5 ? u u2 ; Yz
i

So, having carried out calculations we will receive

A~ 1.7%, R?=0.888207527~0.89.
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We can say that the model is adequate, since the average value of the relative
approximation errors is in the range of 8-10%. The coefficient of determination tends
to 1, and the closer R? to 1, the more significant is the relationship between these
variables, that is, the change in the resulting variable is largely due to the change in the
factor variable and only a small part of the changes — other factors.

The last stage of the research of the model is the check of statistical significance. To
check the statistical significance of the results, we offer students two criteria: Fisher
criterion (F-criterion) and Student criterion (#-criterion).

Checking the statistical significance, we put forward two hypotheses — the null
hypothesis Hy: R? = 0 and the alternative one to it H;: R? # 0. Next, we calculate the
experimental value according to the formulas of each criteria, find the tabular values of
each of the criteria for a certain number of degrees of freedom and compare the
experimental values. Make appropriate conclusions: if the experimental value exceeds
the table one, the null hypothesis is rejected.

Students should note that the tabular values for F-criterion) and #-criterion shall be
found using the statistical functions FINV and TINV.

According to the described calculations we find F; = 17.479 and F,, = 3.204. Since
F, > F,, the null hypothesis is rejected, so the model is statistically significant.

Similar results are obtained by the ¢-criterion. Thus, #; = 9.349 and #, = 2.593. Since
t; > t,, the null hypothesis is rejected, so the model is statistically significant.

5 Conclusions

1. As a result of the analysis of scientific sources it is established that mathematical
modelling with the maximum use of its potential makes it possible to identify and
solve professional problems of different nature: to define clearly the purpose of the
research, to quickly find possible ways to achieve it, to develop appropriate models
of economic objects or phenomena and on the basis of these models to create
effective algorithms and programs for optimal solutions to current issues. It is noted
that in order to implement the task of obtaining high-quality training of future
bachelors on study of build and research of economic and mathematical modelling
within “Econometrics”, “Economic and mathematical modelling” subjects it is to
introduce digital technologies in two directions: for the organization of educational
space and in the process of solving applied problems at the junction of economic
sectors and mathematics.

2. It is established that for the organization of educational space it is advisable to use
e-learning courses of “Econometrics”, “Economic and mathematical modelling”
subjects, which is a complex of teaching materials created for individual and group
learning using digital technologies for teaching mathematical modelling to students.
Based on the indicated possibilities of application of the electronic learning course,
as well as its didactic functions, the structure of the electronic learning course of
“Econometrics”, “Economic and mathematical modelling” subjects on the basis of
Moodle platform is developed and described.
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3. The results of a pedagogical experiment regarding the study of attitude of students
to the use of electronic learning courses are presented. It is established that students
in general positively evaluate the use of ELC in the educational process. At the same
time, the following indicators need to be improved: availability of educational
mathematical materials that meet the requirements of the time; individual approach
in teaching; self-expression of students and development of their creativity in the e-
learning process.

4. Features of application of MS Excel on an example of a problem of dependence of
employment level of the population of Ukraine on influence of the chosen factors
are considered. Various stages of building and study of the econometric model are
characterized, they are following ones: identification of variables, specification of
the model, parameterization and verification of the statistical significance of the
obtained results.

We see the prospect of further scientific inquiry in the research of implementing an
interactive approach using electronic learning courses.

Gratitude. The research, the results of which are presented in the article, was carried
out in the framework of the project “Partnership for teaching and teaching mathematics
at the University” (PLATINUM) of EU Erasmus + KA203 — Strategic partnership for
higher education, 2018-1-NO01-KA203-038887. This article reflects only the views of
the author and the European Commission cannot be responsible for any usage of the
information contained here.
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Abstract. The paper deals with the urgent problem of enabling better
communication of IT-specialists in their business and interpersonal interaction
using information and communication technologies, including cloud
technologies. It is emphasized, that effective communication is an integral part
of the successful professional work of IT-professionals, but in recent years it has
undergone significant transformations, which have been expressed in new forms
and means of communication, its content changes, its complications and volume
increases, the need to improve its accuracy, and the level of understanding for a
wide range of people. Certain peculiarities of communication in the IT-
environment have been discussed. It is noted that typical forms of communication
in the IT-environment are synchronous and asynchronous ones. The authors insist
that during their professional career IT-specialists communicate in the
professional community from a variety of positions and common types of task
formulation can be expressed through verbal or symbolic communication means.
Due to the specifics of their professional activities, IT-professionals often need
to communicate using synchronous communication (chats, video chats, audio
chats, instant messaging) and asynchronous communication (email, forums,
comments) tools, hence there is a demand to teach corresponding communication
skills at universities. Certain practical examples of teaching communication skills
using modern technologies are given. Advantages of cloud technologies for better
communication within a company or an educational institution are presented.
Microsoft Office 365 services, which can be successfully used to enable better
communication and collaboration within a company or an educational institution
are analyzed.
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1 Introduction

Effective communication is an integral part of the successful professional work of IT-
professionals [6; 18]. Recently, it has undergone significant transformations, which
have been expressed in new forms and means of communication, its content changes,
its complications and volume increases, certain needs to improve its accuracy, and the
level of understanding for a wide range of people. Moreover, such transformations have
long been objectified in the leading countries of the world and reflected in numerous
guidelines, for example, in the European Qualifications Framework (EQF), the
National Qualifications Framework of individual European countries (Austria,
Bulgaria, Holland, Denmark, Spain, etc.), the National Qualifications Framework of
Ukraine (NQFU), the Common European Framework of Reference for Languages
(CEFR) and Curriculum Guidelines for Undergraduate Degree Programs in Software
Engineering, Information Technology and Computer Science. Communication
competence in these documents is defined as the dominant characteristic of a specialist,
this concept determines the possibility of high-quality multicultural communication
without loss of meaningful content of messages and more comfortable and constructive
interaction between the subjects of communication. The NQFU includes descriptors of
communicative competence which are not presented in the EQF as independent ones.
Level 6 descriptors define the communicative competence as the ability to reporting
information, ideas, problems, decisions and own experience in a field of professional
activity to specialists and non-specialists, the ability to form a communicative strategy
effectively. Level 7 descriptors suppose comprehensive and univocal reporting own
conclusions, knowledge and definitions which substantiate them to specialists and non-
specialists, particularly to learning people, application of foreign languages in their
professional activity. Level 8 descriptors presume communication in the dialogue mode
with broad scientific community and public in a definite field of scientific and/or
professional activity [15]. The analysis of the NQFU and EQF allows us to trace the
increase in communication requirements from one level to another in the descriptors of
communicative competence. Some NQFU communicative competence descriptors do
not reflect the international context, including communication in European languages.

The analysis of the documents mentioned above and a number of other guidelines
makes it possible to confirm that the communicative role of IT-professionals becomes
extremely important in the time of unification of large multicultural and multiethnic
societies, because these specialists can create conditions for more comfortable entry of
millions of ordinary people into the world of information and communication
technologies. For these obvious reasons, the scientific and pedagogical problem which
has a very promising character emerges: enabling better communication of IT-
specialists in their business and interpersonal interaction using information and
communication technologies, including cloud technologies.

The objectives of the paper are to outline peculiarities of communication in the IT-
environment, overview the process of teaching communication skills for future IT-
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professionals in the learning process, and analyze the application of cloud technologies
for enhancing communication of IT-professionals.

2 Peculiarities of communication in the IT-environment

Communication is an integral part of the successful work of IT-professionals, as they
have to communicate with clients, project managers, colleagues and team members
verbally and in writing, face-to-face and remotely, with or without information and
communication technologies. Different types of interaction between IT-professionals
have been discussed in our papers [5; 19; 20; 22]. A typical professional activity of an
IT-specialist is working in an international team, which can be formed for a specific
project. The main conditions for candidate selection for such a project are not the
location of all participants, but the correspondence of qualifications and knowledge of
a particular specialist to the project objectives and their level of communication
competence.

First and foremost, communication is the transmission of messages. Any information
is structured as messages, transmitted, received, processed, and restructured as
knowledge. It is a system that works both at the level of direct “human-to-human”
communication and in the situation of indirect “human-digital device-human”
communication.

Typical forms of communication in the IT-environment are synchronous and
asynchronous ones. Synchronous communication includes all audio and video chats,
staff meetings within one team and one room. The asynchronous form includes forums,
any task and time control systems, chats, mail messages, comments, correspondence,
all messages that an IT-specialist has written and someone has commented instantly or
in an hour, day or other period of time. The reply to the message can also be delayed in
time.

An approximate estimate of communication in the IT-environment shows that
almost 90% of communication is indirect, that is, the asynchronous symbolic
communication system as opposed to the verbal one is dominant. During their
professional career, IT-specialists communicate in the professional community from a
variety of positions: contractor-supervisor, contractor-partner, contractor-customer. In
addition, the typical types of task formulation that correspond to the types of
communication with expression means are:

— verbal communication — staff meetings, communication in the process of flexible
software development, which is characterized by short-term iteration tasks and
cooperation between multifunctional teams capable of self-organization (agile
software development), when the ability to make quick decisions is formed. It should
be noted that the verbal setting of tasks is often indirect (calls, online conferences,
etc.), since it is typical for IT-professionals to make a team at the time of the project
according not to the regional criteria, but to the tasks that are being implemented
now;

— symbolic communication — when tasks are received visually through a messenger, a
task management system, in the course of correspondence. In the process of such
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indirect communication it is very important to be able to clearly define their own
tasks, existing problems, to understand the terms of execution, etc.

There are specific levers in the verbal communication system as IT-professionals can
see each other. However, taking into account the technology development, Skype,
Viber, Telegram may act as the system of verbal communication, however, all these
and other chats can be used for non-verbal, that is, symbolic communication. Non-
verbal communication may take more time to formulate a message, however, it may be
more effective to achieve a specific goal.

As the work of IT-specialists requires precision in understanding the task and its
execution, IT-mediated communication is better than verbal communication. In a
critical situation, the occurrence of a problem or the detection of an error or a software
bug, expression of emotions will be superfluous and hinder quick problem-solving. In
the case of indirect communication, an IT-specialist receives a formalized message that
is consistent with corporate policy and ethics. That is, a specialist who has found a
mistake, cannot write about their own emotions, use slang or profanity. The reply
should be based on phrase patterns that allow specialists to describe the tasks or bugs
clearly, get similar formalized answers, evaluate, troubleshoot or follow the instructions
in the message they receive.

3 Teaching communication skills for future I'T-
professionals in the learning process

Due to the specifics of their professional activities, IT-specialists often need to
communicate using synchronous communication (chats, video chats, audio chats,
instant messaging) and asynchronous communication (email, forums, newsgroups,
comments) tools. These have their own characteristics that students need to learn.

Using synchronous communication tools, it is possible to conduct project and team
activities aimed at completing a software development task or part of it. Students
communicate using these means with each other in a project team, which can have a
different structure according to the task: for example, a project manager, a programmer,
a tester. Simulating processes of their future professional activities, the members of the
same project team can be located not only in different rooms or different floors of the
office, but also in different cities and countries, they communicate with each other via
text messages, video or audio chats.

It is advisable to compare the peculiarities of communication using different
synchronous means, to identify obstacles in understanding the essence of messages and
to develop skills for their elimination. Thanks to the chat record archiving, specialists
can be encouraged to analyze their dialogues after the conversation in order to find and
correct grammar, stylistics, vocabulary, punctuation mistakes and more. It is advisable
for teachers to take advantage of the following types of pedagogical chats presented by
Dafne Gonzalez: a free topic chat with its main purpose in practicing speaking, listening
and writing; a collaborative task-oriented chat, which is aimed at solving a specific
educational task by its participants; an academic seminar or presentation chat, which is
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used to present certain materials (software, research results, methodologies) for
purposes other than informing but learning to identify ideas or research on a specific
topic based on out-of-chat information; a practice chat aimed at practicing a skill or
strategy with other participants and a chat moderator (teacher); an evaluation chat, the
purpose of which is to control and evaluate the degree of material comprehension [4].

Integration of chats and instant messaging into the learning process allows teachers
to more effectively solve a number of didactic tasks in the classroom: to develop and
improve reading, writing, speaking and listening skills; to develop and improve the
skills of dialogue speaking; to boost vocabulary (active and passive) with modern
words, phrases and terms; to acquaint students with the socio-cultural realities of a
language (linguistic etiquette, features of linguistic behaviour, cultural peculiarities,
traditions of the language being taught) [17]; to form a strong motivation for students
in foreign language activities.

The use of asynchronous communication in the learning process, according to
Oksana O. Rohulska allows: to provide subject-subject relations between the student
and the teacher, as well as a general atmosphere of cooperation in the process of
communication, to create the possibility of immediate correlation of the received
information and activity, its emotional content; to identify deficits of skills, gaps in
knowledge, as well as the inadequacy of the available motives of the installations
formed in the process of activity; to replace inefficient learning models with newer and
more effective ones [17].

IT-professionals need to learn how to handle e-mail correspondence, communicate
in professional forums and newsgroups, and respond to customer comments about
developed software properly. For this purpose, we have developed the methodological
recommendations for forming the communicative competence of IT-professionals, we
have developed tips for writing business correspondence in English and Ukrainian.
These tips can be used when studying the English or Ukrainian language, certain special
disciplines to learn how to complete a job request for an employer, a letter to a project
manager or a software tester, or a whole letter to clarify a technical task for developing
specific software.

Students should be acquainted with the process of commenting on user complaints.
To do this, it is recommended to use comments on Google Play which can be analyzed
from the point of view of using the correct vocabulary and grammatical forms, and to
study response patterns to comments.

In their work, IT-professionals are periodically confronted with complex tasks and
some problems that can be found in professional English forums. The materials of these
forums can be used in the process of learning a foreign language, the formation of
vocabulary and patterns of communication.

Due to the fact that the forum is intended to discuss the topic, this tool is suitable for
discussion in the process of foreign language learning. It really develops the language
skills of students, activates the use of vocabulary in their speciality. In the course of
working with the forum, teachers can create communicative circumstances and bring
the acquired clichés into speech, compile different writing formats, form the ability to
separate and process information from the text passages and prepare students for
conducting discussions.
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The teacher chooses a topic for organizing self-study in the forum, for example,
“New Inventions in ICT”, “Global digitalization: good or bad”, “Ethical aspects of
artificial intelligence” and others. Then the teacher sets a deadline for students to
participate in the discussion of a given topic. The task is to write a response to a
discussion that would not be repeated by other students, and to build a competent
statement. The criteria for evaluation are clarity, literacy and completeness of the
answer, as well as its relevance to the given topic. The essence of self-study is that
students have the ability to prepare a response using the Internet, to check the structure
and spelling of their statements, and the teacher can correct them or point to materials
that will help students write messages or correct mistakes. In the course of the forum,
future IT-specialists have a clear ability to write in English, to understand writing, and
to use language patterns. After all, students use more sophisticated and complicated
designs, which are later transferred to real-life developments.

When communicating in the forum, the psychological barrier is removed, hence
students cease to be afraid of a foreign language. Thus, the forum is an asynchronous
communication tool that allows participants to conduct a meaningful conversation,
breaking the timeframe of the session. When working in the forum, students increase
motivation to learn a foreign language, intercultural and interpersonal communication
is formed, there is an incentive to use their vocabulary and develop foreign language
skills actively.

Social networks, virtual communities and virtual environments can also be used to
enhance communication during learning and working processes. Undoubtedly, virtual
communities have a huge potential in student learning, because they attract students
with ease of use, the ability to choose the pace and the content of learning, the ability
to participate in the formation of the learning content, the feedback presence from
community members.

The most up-to-date definition of a virtual learning community is the definition of
René Wegener and Jan Marco Leimeister, who argues that a virtual learning community
is a virtual social space that exists in an information technology platform where people
with a common purpose come together to interact with each other to get and/or share
knowledge [21]. Danah M. Boyd and Nicole B. Ellison define social networks as web
services that allow users to 1) create a public or semi-public profile within a connected
system; 2) create a list of people they have contact with; 3) view their lists and other
users’ lists in the system [3].

Active communication of members in the community, their regular participation in
community events, high motivation and shared interests make virtual communities an
indispensable tool for learning. For example, Kirsti Ala-Mutka [1] highlights the
significant advantages of introducing virtual communities into learning: access to
certain knowledge and development of new knowledge, personal growth and
development through socialization, and teamwork. According to the author, the typical
types of educational activities and their respective educational perspectives in virtual
communities are: the access to resources that are created individually and in
collaboration (obtaining certain knowledge, understanding them through common
materials, discussing by members of a community a certain topic); the use of knowledge
and development of new common knowledge (training to obtain and provide advice,
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familiarization with different perspectives, development of offerings skills, defense and
acceptance of thoughts); observing and following members of the community (learning
different ways of being, functioning, reflecting on one’s life, personality, knowledge
and skills compared to other members of the community); communication and
socialization (finding relationships with people, building and maintaining relationships
with them) sharing personal contributions (development of creativity on knowledge and
expression); participation in collaborative production (learning to work together,
review and review through commenting, developing new solutions and problems in a
dynamic environment).

Virtual learning communities can operate within global educational projects, within
educational institutions, and can be created to bring together people of different age
groups from different countries for the purpose of communication, learning, sharing
experiences and more.

It can be argued that in the learning of foreign languages, communication,
motivation and joint activity are the leading factors for successful mastery of the
language. So it is not surprising that there is currently a large number of virtual language
learning communities, which are different in style, content and capabilities.

Virtual foreign language learning communities provide communication with native
speakers, promote speaking, writing, reading and listening skills, attract participants
with modern content and multimedia, and allow participants to work at the pace and in
the mode they need. All these features of virtual communities support the process of
learning a foreign language, whether within the educational process or when learning a
foreign language outside the formal educational process.

Thus, virtual learning communities are effective means of building the
communicative competence of IT-professionals, including those who study foreign
languages, as they bring together people of different life experience, ages and social
backgrounds located in different parts of the world, but united by common motives and
interests (mastering a foreign language or improving their professional level). Students,
as members of virtual communities, have access to a wide range of resources and
distribute self-created materials. Interaction and communication within virtual
communities help students develop all the necessary communication skills (reading,
speaking, listening, writing) and professional skills, because community members use
knowledge and participate in the formation of new knowledge and new products.
Successful functioning of virtual communities requires constant increase of interest and
motivation of participants, modern content and active interaction of participants.

4 Cloud technologies for enhancing communication of IT-
professionals

Basically, all tools of verbal and symbolic communication are moving to cloud
technologies. Cloud computing, as it is stated, is the delivery of applications, platforms,
data storage, operating systems, and other computing resources over the Internet instead
of over on-premise infrastructure [8]. Experts believe cloud computing can improve
communication within an organization, a company or an educational institution. Allied
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Telecom company specialists [2] give the following benefits of adopting the cloud for
a company:

1. improvement of remote working which leads to effective collaboration with
everyone in the company;

2. possibility of working from any device (tablets, smartphones or desktops) which
“encourages higher quality work, more effective document sharing and better
business communications”;

3. less outsourcing and more decentralizing (using videoconference platforms);

4. more effective collaboration due to shifts, changes and improvements of the cloud;

5. business globalization.

Lisa Remo outlines the following ways of enabling better communication using cloud
technologies: the rise of video conferencing which “can help foster the development of
better relationships and more effective meetings and collaboration sessions”; document
sharing and collaboration; connecting by way of messaging platforms [16].

The examples of cloud technologies for enhancing better communication in the IT-
environment are:

— synchronous communication tools — iMessage, Facebook Messenger, Firebase
Cloud Messaging, Google Cloud Messaging, etc.;

— asynchronous communication tools — Office 365, G Suite, Zoho Workplace;

— collaboration tools — ezTalks Cloud Meeting, Yammer, Evernote, Prezi, Office 365.

Let us consider Microsoft Office 365, the line of subscription services, which can be
successfully used to enable better communication and collaboration within a company
or an educational institution. The main aspects that influence the choice of a particular
tool are the specific communication needs, the size of the team, the specifics of the
project, as well as the preferences of employees [7]. The line includes OneDrive for
Business, SharePoint Online, Microsoft Teams, Yammer, Skype for Business, Outlook
Online boards.

OneDrive for Business [10] is the Microsoft cloud service that allows users to store
files, share them with others, and get the access to them from any devices. As it is an
online repository for an organization or educational establishment, the organization
manages user’s OneDrive for Business library, and users can share and work on
documents with other employees. Site administrators in the organization determine
what users can do in the OneDrive library.

SharePoint Online [11] serves as a platform for corporate intranets and portals. It
enhances collaboration through dynamic team sites for each project team, department
and division. Team members can share files, data, news and resources using personal
computers or mobile devices. Pages, lists, and libraries give all users access to required
resources stored in Office 365 and other services. Participants can manage files, collect
and track data, and keep up to date with news, job announcements, and deadlines.
Recommendations and tips to help team members to find the right contacts, sites, and
files can also be found easily.
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Using the services mentioned above at a university, students can carry out a joint
project, manage this project, work on set tasks, discuss arising problems, thus
improving their written communication skills.

Microsoft Teams [9] can be used for public or private communication, as well as
voice and video conferences. The service is suitable for online meetings, including
audio, video, and web conferencing with anyone in the organization or outside it.
Participants can get help with meeting planning, it is possible to take notes, open access
to the desktop to any team member, download files, and chat. The service is also
suitable for meeting broadcasting. Webinars, general meetings, and presentations for
up to 10,000 participants from the organization and beyond it can be held. Audio
conferencing allows participants to join a meeting from their phones or connect directly
with Microsoft Teams. This function is possible even in the absence of the Internet.

The most noticeable function of Microsoft Teams is instant messaging, which is the
most common activity in communication within a team of IT-professionals. It allows
participants to communicate in group or private chats, join video calls and demonstrate
their screens to their partners. Team members can add some emotions to their messages
with personalized GIFs, stickers, and likes.

Yammer [13] is a platform for internal social networks, the participants of which are
employees of a certain company. The possibilities of Yammer are creation of channels
with useful information, development of knowledge bases, message exchange, file
sharing, quick search of people inside the company and access to them directly, news
sharing, and conducting surveys. In contrast to SharePoint Online, which is a platform
for intranets suitable for formal communication within a company, Yammer is aimed
at uniting team members, enhancing their informal communication and developing
professional environment.

Skype for Business [12] is an application which includes numerous features,
including instant messaging, audio and video calls, informing about team member
presence. It is possible to record meetings, display the screen contents, and create
PowerPoint annotations in real time. Up to 250 people can participate in the meeting.
The distinguishing features of Skype for Business are boards, polls, voting, and built-
in messaging.

Outlook Online [14] allows team members to send, receive, and organize e-mail
messages, schedule and organize meetings using the calendar, prioritize tasks with
Microsoft To-Do.

As it can be seen from the descriptions of the services, their application can facilitate
personal and public interaction, foster both formal and informal communication, and
improve team work activities.

The main features of the services mentioned above which can be used for enhancing
better communication within a company or an educational institution are presented in
table 1.

All the subscription services mentioned above can be successfully used within a
company to enable better collaboration between team members. Moreover, introduction
of these services into the learning process at higher education institutions can enhance
better communication and collaboration between students and teachers while studying
general and professional disciplines, working on the project, developing a software
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product etc. The possible disadvantages of cloud technologies for communication are
the decrease of personal contact because of prevailed non-verbal interaction, the loss of
meaning or simply misunderstanding between interlocutors, the slow choice of better
decisions because of large number of different opinions on the topic which is being
discussed etc.

Table 1. Features of Microsoft Office 365 services
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One Drive for Business + + +
SharePoint Online + + +
Microsoft Teams + + + + + + +
Yammer + + + + +
Skype for Business + + + +
Outlook + + + +

5 Conclusions

Cloud technologies are definitely recent innovations which can significantly improve
communication and collaboration within a company or a team. Numerous cloud
developments can foster better relationships within a team, they change the way people
communicate, making it possible to hold meetings and sessions, share documents and
files, and connect using messaging platforms. Introduction of cloud technologies into
the learning process at universities can enhance better communication and collaboration
between students and teachers while studying general and professional disciplines,
working on the project, and developing a software product. The prospects for future
research can be the following ones: development of the methodology of cloud
computing application for improving communication of IT-professionals at higher
educational institutions and experimental examination of the methodology
effectiveness.
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Abstract. The article concerns grounding the technology of training masters of
public service with the use of Web 2.0. This technology is based on the concept
of sign-contextual learning, the positions of the laboratory-brigade method, the
concept of Web 2.0, case technology, project method, problem learning. The
main features of this technology are changes in the correlation between
theoretical and practical training, in-class and individual studying; changing
teachers’ functions; extensive use of information technology capabilities in
learning.

Keywords: Training technology, Masters of public service, Use of Web 2.0.

1 Introduction

The relevance of the problem of modeling the innovative technology for the
organization of the educational process in a higher educational institution is determined
by several factors. The first factor is the need to ensure the system of professional
training of public servants is in line with the realities of today. These realities are the
grandiose digitization of all spheres of public life, the country’s full-scale entry into the
global information space. First and foremost, it concerns production, management,
public administration and education. Digitization caused not only the emergence of
fundamentally new mechanisms of administration, new content of management
activity, but also changed the very essence of public management.

The second factor is the emergence of new means of organizing students’ learning
activities. Among them, technology-based Web 2.0 is at the forefront [17; 32], and now
Web 3.0 is about to appear.

The third factor is the fundamental changes that occur in the formation and
development of the modern personality, who is ready to use information technologies
in all spheres of human life. In the context of creating even “state in a smartphone”, the
level of information culture, information competence of a public servant should

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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correspond to the existing requirements.

These factors determine the need for more complete implementation of information
technology potential in the process of training masters of public service. It will
contribute to the development of their information and communication competencies
and increase the efficiency of public administration.

2 Methodology of the research

The research was conducted over five years in several stages. The first stage was
devoted to singling out the factors that influenced the organization of the educational
process for master’s degree program “Public Service”. It was carried out by analyzing
the state requirements for public servants, the scientific literature on the organization
of the educational process in higher education, and distinctive features of graduate
students. The obtained results allowed us to substantiate the requirements for the
technology of the educational process for master’s degree program at the second stage
of the research.

The third and the main stage of the research was aimed at modeling the training
system of masters of public service using Web 2.0. This model envisaged
modernization of the structure of masters of public service training, determining the
target component of training — masters’ competences and their indicators, singling out
theoretical grounds on which the learning process should be based (concept of sign-
contextual learning, laboratory-brigade method, Web 2.0 ideas, case technology,
project method, theory of problem learning, ideas of student-centered approach, which
provides for the realization of students’ information needs).

The fourth stage of the research involved implementing a valid model in the
educational process at Luhansk National University for three consecutive enrollments
of graduate students over 4.5 years. At this stage, the results were diagnosed by
interviewing graduate students, employers, and analyzing the volume of recruitment to
the graduate program.

At the fifth stage, the results were summarized, conclusions were drawn and
suggestions were made for further research.

3 Literature review

The theoretical foundations of informatization of modern society were studied by Syed
A. Ahson [1] (cloud computing and software services), Alex Amies [2] (developing
and hosting applications on the cloud), Rajkumar Buyya [6] (cloud computing),
Richard N. Katz [16] (higher education in the age of cloud computing), Wolfgang
Lehner [22] (web-scale data management for the cloud), Dan Marinescu [23] (cloud
computing), Vladyslav Ye. Velychko [8] (informatization of education as a pledge of
the existence and development of a modern higher education). The problems of using
information technologies in education were investigated by Kees Blokland [4] (testing
cloud services), Olga V. Bondarenko [5] (didactic potential of virtual information
educational environment), Olena O. Lavrentieva [21] (virtual reality in the system of
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vocational training), Wolfgang Lehner [22] (web-scale data management for the cloud),
Yevhenii O. Modlo [25] (methods of using mobile Internet devices), Pavlo P.
Nechypurenko [28] (augmented reality in education), Liubov F. Panchenko [29]
(methodology of using structural equation modeling in educational research), Serhiy O.
Semerikov [26] (ICT-based competence approach), Myroslav 1. Zhaldak [38]
(computer-based learning systems), Hua Zheng [39] (using Web 2.0) and others.
Andrey A. Verbitsky [37] and other researchers devoted their studies to theoretical
backgrounds for the technology of educational process organization in the system of
training masters of public service in higher educational institutions.

In the scientific discourse there are numerous works focused on the information
problems in educational sphere. However, insufficient attention has been paid to the
analysis of Web 2.0 technology usage in the system of masters of public service
training. A striking example is the work by James I. Gow and Sharon L. Sutherland [9],
which analyzes the missions, curricula, and peculiar features of about 200 public
administration master’s programs, but does not focus on the use of information
technology in the learning process.

Thus, educational theory and practice substantiate a large number of approaches,
concepts, tools for using Web 2.0 in vocational training, but it does not eliminate the
need to model the original training system in each case. Such models cannot be the
same and should take into account the characteristics of students, their future
professional activities, content of education, available facilities and human resources.

4 Justification of the training system model for masters of
public service

Nowadays modeling educational process on the basis of information technology is
complicated by the division into separate scientific specialties of the theory and
methods of vocational education and information and communication technologies in
education.

The aim of our article is to model the system of training masters in specialty “Public
Service”, which is relatively new for Ukraine and its educational standards are in
constant development.

To justify this technology, it is necessary to single out the factors that influence the
organization of the educational process for master’s degree program “Public Service”.
Among them, the most significant are the following:

— constant improvement and updating of requirements for training specialists in this
specialty;

— development of a large number of technologies for the organization of vocational
training;

— a high level of students’ self-awareness, self-esteem, democracy, insistence on high
standards, orientation towards the use of information technologies in all spheres of
their life;

— students’ combining studying for the degree and practical activities in the field of
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public service, their life experience, focus on the position of the subject of the
educational process, subject-subject relations with teachers, other students,
management staff.

Taking into account the following factors allows determining the requirements for the
technology of the educational process for the master’s degree program:

— the technology should ensure that competences relevant to public officials are
formed;

— the technology should anticipate a high level of student activity, covering all spheres
of their life in educational institution;

— the technology should overcome the excessive level of theorizing of the educational
process and provide a high level of not only theoretical but also practical training;

— the technology should involve participation of teachers, students, department
laboratory assistants, dean’s offices or directorates staff in its realization;

— the technology should provide for certain changes in the functions of the teacher,
who can no longer be the main source of information for students. The teacher should
become the organizer of students’ educational, research, project, practical activity.
It is what his position should be so that to correspond to students’ peculiar qualities,
increasing the amount of accumulated information, the potential of modern
technologies of the educational process, the goals of vocational training in modern
conditions;

— the technology should involve the integration of traditional and innovative learning
forms and methods. Implementation of the principles of mixed learning, which
allows for the flexibility and convenience of information technology and the benefits
of traditional organization of the educational process. For a long time of its existence
pedagogical science has developed a significant number of technologies and
approaches to the organization of professional education, some of which are
fundamental, and some require their updating in the light of the realities of today;

— the technology should be modeled taking into account the current level of the
development of information technologies, their use in the civil service and local
government. These technologies allow finding, accumulating, -classifying,
analyzing, transmitting, creating information, providing social interaction,
communication, joint activity. Realization of available potentials can enrich the
educational process, increase its efficiency, make it more relevant to our time,
students’ characteristics;

— the technology should be based on a specific distance learning platform, teachers’
training blogs, cloud facilities, classroom activities, individual and group students’
activity.

The realization of the abovementioned requirements calls for the modernization of the
structure of training masters of public service. Its main components should include:
learning sessions; performing tasks on the distance learning platform; implementation
of the case- study; implementation of projects, development of plans, consideration of
problematic issues; writing master’s thesis; processing information on the sites of
institutions, departments, social networks and messengers. These components of the
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training system can become more effective by implementing some innovations and
extensive use of Web 2.0.

Even learning sessions should create opportunities for graduates to express their
opinion, to share their experience and have it evaluated, to get acquainted with the
experience of others, to ask questions.

A key role in building a training system belongs to the target component, which
characterizes the competencies that this system should focus on. We can determine the
core competencies of a public servant on the grounds of the competent approach and
taking into account digital competence framework the DigComp 2.0 and 2.1 [7].

The resent research allowed us to determine the following competencies and their
indicators: ability to ensure effective work (a clear understanding of the purpose and
current tasks of their activity; perseverance, energy, efficiency; self-organization;
resistance to difficulties; orientation to external and internal clients; availability of
knowledge and skills required for effective activity); ethical behavior (positive attitude
towards others, to oneself, to work, to the state; moral knowledge; decency, sincerity;
adherence to the general rules of public servants’ conduct; preventing conflict of
interests); ability for self-development (the desire to improve their activities; awareness
of own strengths and weaknesses; objectivity of self-esteem; active self-education and
professional development); analytical thinking (ability to connect past, present and
future; critical thinking; having a well-founded personal position; ability to analyze
documents; ability to develop programs of development; vision of department
development possibilities); ability to work in a team (respect for colleagues; ability to
negotiate; focus on cooperation and assistance; ability to perform various functions in
the team; contribution to the overall results of the work; ability to share results); ability
to communicate effectively (culture of communication; proficiency in the state
language; mastering the basics of conflictology; mastering the basics of information
technology); ability to use information technologies (ability to find necessary
information, analyze and generalize it; ability to use network services for creating
databases, conducting surveys; providing information security; ability to create
necessary documents, presentations) [18].

Most of the abovementioned factors and requirements for the training system are
taken into account by the concept of sign-contextual learning [37]. Elaine B. Johnson
states in the monograph “Contextual Teaching and Learning” that “contextual teaching
and learning contributes to the effective adaptation of students to future professional
activities and determines the relationship of academic knowledge with life
situations” [14]. This concept is based on the theory of activity, according to which the
acquisition of social experience is the result of activity of the subject. The organization
of training according to this concept is based on the following principles: activity of the
individual; problem-centered approach; unity of education and upbringing; sequential
modeling by means of forms of students’ educational activities and conditions of
specialists’ professional activity.

It is well known that sign-contextual learning is a form of active learning, modeled
for using in higher education, which is focused on students’ vocational training. This
form is realized through the systematic use of professional context, the gradual
saturation of the educational process with the elements of professional activity. Any



242

theoretical question should be examined in relation to production. This concept offers
two ways of integrating practical and theoretical training:

— the curriculum of any academic discipline must include such theoretical material that
is as close as possible to the practical problems of a particular professional activity;

— taking into account the practical needs of professional activity, it is necessary to
determine the content of the theoretical disciplines of the professional cycle.

If the first way involves the advancement from theory to practice, the second goes from
profession to theory.

Sign-contextual learning implies that all knowledge is provided and learned only in
the context of future professional activity. A common basis for different techniques is
the professional context, the need for cross-subject and interdisciplinary relations.

In the process of modeling the system of masters training we rely on the laboratory-
brigade method, which was created in the 1920s [12]. As it is known, this method is
characterized by the following features:

— overcoming the shortcomings of the subject matter principle of teaching;

— priority of empirical knowledge over theoretical, focus on the study of society,
production, nature;

— reorientation of the teacher from information delivery to the organization of
educational activity;

— prevalence of group work in the educational process.

The current system of the educational process in higher educational institutions does
not allow implementing the laboratory-brigade method in full, but its key ideas have
retained their value and can be applied.

It is advisable to use the ideas of Web 2.0 as the next conceptual basis for the process
of modeling the masters training system [10]. The introduction of Web 2.0 into
education involves using new information and communication technologies to improve
the quality of vocational training by facilitating access to resources and services, as well
as through the remote exchange and collaboration of online community members.

Web 2.0 technology is based on social networking services that support the
involuntary development of communities consisting of people interested in sharing
information, developing specific problems, and communicating.

Web 2.0 is a social service platform that allows any user, in our case, a master, a
teacher, a manager, to get, create or be a co-author of information, perform synchronous
and asynchronous network communication.

The use of network services creates the conditions for meaningful and instrumental
enrichment of the activities of masters, teachers, management staff. Knowledge sharing
services [13], textbook creation services [3], online communication services [36],
services for storing documents, photo, audio and video materials [20], geoinformation
systems [27], bookmarking services can assist in the completion of vocational training
tasks.

The realization of Web 2.0 potential involves masters’ using spreadsheets [33], tools
for control and self-control of educational achievements [34], tools for creating
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multimedia presentations [35], general-purpose search systems, training support
systems, text editors [24], distance learning platforms [30], cloud-oriented learning
support activities [31]; testing and completing online questionnaires in the course of
monitoring procedures; analyzing survey results by MS Excel; creating interactive
posters, presentations in Prezi, smart cards, infographics; participation in web
conferences, webinars, forums, chats, creation of e-portfolio.

Modeling innovative technology it is advisable to rely on case technology [19]. At
the heart of this technology is the idea of a case-study, which emerged at the beginning
of the last century in the process of training management specialists, and remains the
key one in training masters of business administration in all the leading business
schools in the world. This technology allows structuring the content of education,
educational tasks, masters’ educational activities, their control tasks and report forms.
Cases should be mainly complex, cover the content of vocational training, meet the
optimum amount of self work and provide for the participation of all members of the
training group in solving educational tasks. The basis for the development of the case
structure may be the structure of competencies, practical tasks of public servants, and
disciplines of the curriculum.

It is advisable to use the case-technology ideas in the light of all the other
methodological foundations of the new technology, and first of all Web 2.0.

An example of a case study is “Overcoming Corruption”. This case envisages
attending classes on ‘“Public Service”, “Legal Bases of Public Service”, “Ethics of
Public Service”, “Quality Management System of Administrative Services”; studying
laws, scientific literature as well as having experience in solving corruption problems.
Depending on the number of classes attended, each graduate student performs the tasks
assigned by the disciplines on the distance learning platform.

The next step is to accomplish an interdisciplinary collective task: to identify the
task of rooting out the corruption at the state, regional and public service levels. On the
weblog created, students together fill in a spreadsheet (Table 1).

Table 1. Tasks for Overcoming and Preventing Corruption

Tasks at the state level Tasks at the regional level Tasks at the level of
institution

The training blog creates an opportunity to take into account the contribution of
everyone to the collective activity and to coordinate the participation of the teachers
and the students themselves.

The case involves developing individual projects — anti-corruption programs of
institutions or creating micro-groups for this purpose, if employees of one institution
are simultaneously trained. This project involves identifying corruption threats to the
organization, analyzing procedures for providing administrative services, developing
tools for questioning citizens to assess the level of corruption, studying the experience
of other institutions and countries, organizing the evaluation of the developed program
by citizens, its agreement. The development of an anti-corruption program should be
based on the previous work on identifying three groups of tasks to tackle and prevent
corruption.
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Another methodological basis of the new teaching technology, which is advisable to
use, is the project method. It allows arranging graduate students’ educational activities,
to formulate their results and organize their assessment [15]. The projects should be of
complex character, covering different disciplines, and be implemented by micro-groups
of masters (teams).

We can provide a following example of such a complex task: create a database of
codes of conduct for public servants (using Internet technologies and visiting public
service institutions); analyze common and different features in these codes of ethics; to
which extent their content corresponds to the legislative and regulatory documents;
analyze the practices of public service institutions and find out whether they comply
with regulatory, legislative documents; when visiting public service institutions,
conversations with employees, citizens, analyze the activities of the institution and find
out the reasons for the violation of certain ethical standards and suggest ways to
optimize civil servants’ activities.

Another methodological basis for modeling the master’s training system is theory of
problem learning [11], when the teacher does not deliver information, but organizes
students’ activity on obtaining new information. Here are the examples of problematic
issues and practical tasks on “Public Service Ethics”, which fundamentally change the
role of the teacher, transform masters into subjects of the educational process, shift the
focus of students’ attention to the issues that are important for public service practice.

e Can aperson, who did not study hard for a master’s degree program, work effectively
in public service?

e Can the level of ethical culture of the manager be lower than the ethical culture of
the subordinates?

e Compare ethics of public servants in different countries.

e Find in the Internet and compare codes of conduct for different professions. What
do they have in common and what do they differ in?

e Analyze the ethical principles of public servants’ behavior to you in a particular
situation.

e Describe the instances of misconduct by public officials that you have witnessed.

e Analyze the ethical principles of behavior at Ogurtsov’s meeting in “Carnival
Night”.

e Develop criteria for assessing the ethics of a public servant’s behavior.

e Suggest a system of methods for assessing the ethics of a public servant’s behavior.

Model a conversation with a citizen to study the level of ethics of a public servant’s

behavior.

Develop rules of communication for a public servant with citizens.

Develop rules of communication for a public servant with colleagues.

Suggest ethical requirements for communicating the manager with public officials.

Make a self-improvement plan for your ethics.

After observing the behavior of public servants, describe the typical situations in

which ethics are violated.

o Ask the public about cases of interaction with public officials and analyze the ethical
foundations of their behavior.
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Analyze citizens’ attitudes towards local governments.

Design the behavior of a public servant in a conflict situation with a citizen who
came to solve their problems.

Analyze the causes of ethical misconduct by public officials.

Analyze the causes that lead to violations of ethical conduct by the manager.
Suggest a plan for a manager to implement the Code of Conduct for Public Officials.
Suggest criteria for assessing a public servant’s ethical conduct during certification.

P

t is advisable to organize teams that will look for arguments to support opposing
positions when addressing problem issues.

An important part in masters training is a master’s thesis. Its quality now depends
on the systematic use of information technologies. Nowadays, they allow discussing
and approving the topic of the research promptly, ensuring continuity in the
development of certain problems, finding scientific information, information about the
activity of public service institutions, legislative and regulatory information,
information about the experience of other countries, conducting surveys, establishing
communication with employees of different institutions, promptly communicating with
the scientific advisor, presenting the results of the research in various forms, checking
whether the principle of academic integrity is implemented.

A crucial peculiarity of modern education is its orientation to the student-centered
approach. In the context of our research this approach means that the effectiveness of
the master’s training system depends on the extent to which the learning process allows
them to fulfill their diverse information needs. There are two logics behind the
construction of the master’s training system: to satisfy the existing needs of students,
or to realize the potential of modern information technologies. The first logic is not
fully effective because the information needs of the learners may lag behind the
potential of modern technologies, which necessitates the formation of these needs
according to the potential capabilities of information technologies.

Taking into account the peculiarities of the learners allows structuring their
information needs. The first group consists of the information that provides the
educational process (scientific, legislative, educational, about the activities of public
service institutions). The second group consists of the personal information about
teachers, students, graduates of previous years, employees of administrative structures,
important events in the process of masters’ collective life. The third group consists of
the organizational information about the schedule of the educational process, the
schedule of classes, conferences, social events, the results of the educational process,
conducting a survey of graduates, providing proposals for improving the training
system.

To fulfill these information needs, it is necessary to create and maintain websites of
dean’s offices, departments, functioning of distant learning platforms, repository,
profiles in social networks, educational blogs. The guarantor of the master’s degree
program can coordinate the realization of these tasks, as well as integrate the activities
of all interested parties: graduate students, teachers, laboratory assistants. Particular
attention should be paid to creating pages of departments in social networks. Such pages
encourage students’ interest to studying, student life, provide opportunities to create the
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history of graduate school, certain traditions, to establish connections with graduates.

5 The results of the research

The results of the research were obtained on the grounds of the analysis of changes in
the educational process, a survey of graduate students and the management staff in the
executive and local government bodies.

During the annual survey graduate students were asked to assess the following
factors: the level of complexity of problems that they had faced working on disciplines
in the intersession period at the university’s educational portal http://do.luguniv.edu.ua/
in the Moodle system, the optimality of the combination of traditional and information
technologies in the educational process, sources of obtaining the information on the
organization of the educational process, the quality of information and reference
materials on the site of the department https://sites.google.com/site/kafedradsunsz,
sources of information used for preparation for seminars and practical lessons, changes
in the level of information and communication competences during the training, the
level of the available information and methodological support of the educational
process. The results presented in the diagrams (Fig. 1, 2, 3) thus indicate that graduate
students positively assessed the changes in the educational process after implementing
Web 2.0 technologies.

Which source do you use to obtain the information on the organization of
the educational process? (%)
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“ Messengers (Facebook, Viber, Telegram)
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«* Others

Fig. 1. Monitoring the sources of information by higher education stakeholders

Additional information on the results of the implementation of the simulated


http://do.luguniv.edu.ua/
https://sites.google.com/site/kafedradsunsz,

247

technology was obtained by surveying the employers’ of the graduate students in the
executive authorities and local government. It shows stable positive assessment of the
graduates’ work. A survey of this category of stakeholders identified a problem that
arose in the course of their employees training. It appeared that the employers did not
always have an opportunity to provide an educational leave for graduate students. So,
it was the information technologies that made it possible to flexibly combine in-class
learning with distant education using the Internet services.

Which sourses of information do you usually use to get ready for seminars
and practical classes? (%)
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Fig. 2. Sources of information used to get ready for seminars and practical classes
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Fig. 3. Monitoring internal education quality assurance. Note: Assessment was performed on a
10-point scale from 1 (1 — optimal) to 10 (10 — not optimal)
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Another evidence of a positive change in the educational process is the consistently
high recruitment results for the master’s program, which is 70-80 graduates a year.
Compared to the fact that other graduate schools in the region recruit 10-12 students,
it can be concluded that the master’s program is highly appreciated by entrants, public
servants management and it is competitive. The conducted research allows us to
conclude that the main role in obtaining this result is played by the introduced model
of the training system of masters of public service using Web 2.0. The main components
of this model are presented in Fig. 4.

Factors that influence the organization of the educational process for the
master’s degree program “Public Service”

Requirements for the educational process technology for the master’s degree program

Public servants’ competencies and their indicators

Theoretical backgrounds for the training model

Digitalized and updated forms of masters training

New peculiarities and results of masters training

Fig. 4. Structural components of the model for training masters of public service with the use of
Web 2.0

Generalizing the obtained results allowed singling out the key peculiarities of the
simulated system of vocational training:

— change of functions and number of lectures, which should bear preparatory,
overview character;

— development of a system of complex interdisciplinary tasks, forms of information
fixation;

— use of Web 2.0 to obtain, capture, transform and produce information;

— vocational training has to be based on studying the practice of public service
institutions, its modeling, students’ group and individual work with information;

— introduction of students’ group activities under the guidance of teachers;

— completion of educational tasks using electronic lectures, the information obtained
during the study of public service institutions, the information obtained using Web
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2.0 technologies, the information obtained during group project activities;

— organization of control and evaluation of learning activities in different form:
defense of the developed components of educational content, complex tasks,
projects, tests.

Implementation of the simulated training system may be prevented by: insufficient
level of openness of the public service institutions, which makes the task of studying
their activities more complicated; restrictions on the organization of interdisciplinary,
collective forms of the educational process according to the traditional curriculum;
complexity of taking into account the results of interdisciplinary, collective cases in the
evaluation of masters’ individual activity. That is why the problem of finding ways to
overcome possible complications in the process of wider introduction of the new
technology calls for its solution nowadays.
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Abstract. The article deals with the problem of using cloud technologies in the
training of sociology students in Ukraine. The popularity of Twitter in Ukraine
is analyzed. The possibilities of using Twitter as a learning tool in classroom are
discussed. List of recommended tweeters, including Ukrainian resources as well
as resources related to population censuses is proposed. The article offers
examples of student activities for Social Statistics and Demographics courses.
The article demonstrates that new forms of student’s activity related to data
analysis introduced by academics and practitioners (building art objects and
storytelling based on data; shared data collection by citizens through mobile
devices, “play with data” modern data visualization services) can be realized with
Twitter resources and can help overcome the barriers that arise while studying
quantitative methods.

Keywords: cloud technologies, data visualization, social statistics,
demographics, training of sociology majors, Twitter.

1 Introduction

1.1 Problem statement

In the modern digital globalized world, it is becoming more and more important to train
sociology students in the field of social and demographic statistics based not only on
social and demographic theories, but also on the practical application of the new
computer tools and technologies, databases and Internet services [10; 12].

In recent years, educators from various disciplines have investigated ways to
incorporate learning materials with a range of different technologies, especially the use
of social media in courses. The accessibility of the various forms of social media
provide educators with great opportunities and valuable platforms to interact and
engage with students, to develop their critical thinking.

A promising area in the field of social media in education is Twitter. This service
remains one of the most popular network for researchers and educators in the field of
education as well as social and political sciences [1; 2; 6; 7; §; 15].

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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The popularity of Twitter in Ukraine is shown in Fig. 1-2.
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Fig. 1. Social media in Ukraine over the last year, % of users (according to [16])
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Fig. 2. Social network users in Ukraine, on average from September 2018 to September 2019,
% (according to [7])

Consequently, we consider Twitter a very interesting and important tool to use it
together with other cloud technologies in the training of sociology majors.

While solving the scientific problem of using cloud technologies in the training of
sociology majors in the field of social statistics the following main results were
obtained in past author works.

Our paper [9] analyzes the didactic capabilities of one of the cloud data visualization
tools — Tableau; suggests a mixed form of data visualization training for sociology
majors in the field of social and demographic statistics, based on combining the online
course “Social Statistics and Demographics” and fragments of massive online open
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courses, in particular, specialization “Data Visualization with Tableau”, offered on the
Coursera platform. The possibilities of interactive panels (dashboards) for presenting
the results of course work in the field of social statistics and demographics are
discussed.

Our article [13] analyzes the capabilities of modern computer tools for the analysis
of demographic processes and structures in training sociology students; substantiates
the use of the R environment as a tool for analysis and graphical representation of
demographic data; presents the idea of teaching students to perform computer analysis
of demographic data using a combination of Excel spreadsheets, SPSS statistical
package, R environment. In addition, the article presented the didactic capabilities of
the free Gapminder service that includes the list of the tools titled ‘Play with Data’,
bubble chart, maps, ranking, trends, age pyramids, that provide colorful and dynamic
data visualization for chosen demographic criteria by countries and continents in time
that stimulates the students to perform additional scientific research.

In preparing specialists in the field of social statistics an important point is to select
or obtain the real data sets that are modern and actual to engage the students. The
Twitter as an educational tool gave such opportunities [2; 3; 6]. In addition, custom
packages of R environment allow to extract information from a tweet (for example,
from the Twitter of the US President) and analyze the data using various methods.

The aim of the article, based on the scientific sources is to propose different kinds of
student activities for Social Statistics and Demographics courses with the help of
Twitter.

1.2 Analysis of recent research and publications

The methodology of using social media in education, in particular Twitter, has received
wide recognition in the global community.

George Siemens proposed connectivism as a learning theory for the digital age [15].
Dhiraj Murthy has analyzed the theoretical aspects of sociological understanding of
Twitter as a social media [8].

A guide for academics and researchers about using Twitter in university research,
teaching and impact activities is presented in [7].

Authors of work [6] develop an accurate and reliable data processing approach for
social science researchers interested in using Twitter data to examine behaviors,
attitudes, the demographic characteristics of the populations expressing or engaging in
them; they discuss also how social media data may benefit demographic researchers.

The possibilities of using Twitter as a learning tool in classroom are discussed in [1].

Mark Ferris and Sherri Cheng [2] explored how Twitter could be used in the
introductory business statistics course to achieve goals including improved student
learning experiences, more interaction and engagement, stronger connection with the
real world applications, and enhanced statistical literacy, reasoning and thinking skills
among students.

Unfortunately, in Ukraine, Twitter is not sufficiently used in educational and social
studies in general, and in the training of sociology majors at universities, in particular.



256

2 Results of the study

Twitter is a microblogging platform that allows users to record their thoughts in 140
characters or less. Here is a summary of global Twitter statistics for 2019 [5].

— There are 330 million monthly active users and 134 million daily active users on
Twitter.

— 63% of all Twitter users worldwide are between 35 and 65.

— The ratio of female to male Twitter users is roughly one to two: 34 % female and
66% male.

— The average session on Twitter is 3.39 minutes.

— There were 11,7 million downloads of Twitter on the App Store in the first quarter
0f2019.

— 75% of B2B businesses market their products and/or services on Twitter.

— 500 million tweets are sent out per day.

— 40% of Twitter users carried out a purchase after seeing it on Twitter.

In our work [11] we discussed the issues related to the formation of student’s data
literacy. Concept of adult’s data literacy develops over time. Currently, it is not enough
to prepare only critical consumers of statistical information, the emphasis is on the
effective approach, the ability to produce data, as well as understand the properties of
big data, algorithms for processing and presentation to consumers, ethical implications
and data privacy issues. In this context training of teachers who teach mathematics
related disciplines for higher educational institutions becomes crucial. The problems of
such training are discussed by Ukrainian scientists in [14; 18; 19; 20; 21; 22; 23]. We
discussed new forms of student’s activity related to data analysis introduced by
academics and practitioners: building art objects and storytelling based on data; shared
data collection by citizens through mobile devices, “play with data” modern data
visualization services [11]. In our opinion, Twitter is a powerful tool for creating these
new activities and overcoming the barriers that arise during studying quantitative
methods.

Analysis of scientific works [1; 2; 7] shows that if we want to use Twitter in
university research and teaching every student need to take the following steps.

1. Set up their own Twitter account.

2. Start following other users.

3. Learn useful Twitter terminology (followers, following, unfollow, block, retweet,
reply, first part of every twitter user name, mentions, hashtag, direct message,
shortened URLSs etc.)

4. Understand Tweeting styles.

Twitter researchers from LSE Public Policy Group identify three styles of tweets [7].
Substantive tweets are written in full sentences, are easy to understand, and the author
is usually famous. They follow a formal or corporate style and are used by formal
organizations, news outlets etc. Tweets written in this style can be used to educate
students. Conversational style is more informal, the content of tweets can cover
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personal and professional interests, it is suitable for younger scientists and teachers.
The compromise style takes everything best from substantive and conversational, is
suitable for small groups, departments, research groups. In our view, the scientists have
successfully described the characteristics of the styles, their advantages and

disadvantages in Table 1 [7].

Table 1. Features Twitting styles [7, p. 5]

Features

| Pros

| Cons

Substantive style

— Tweet is always in full sentences

for shortened URLs

— Must be independently
understandable

— Normally each tweet is the
headline or ‘taster’ for a blog, post,
web article or other longer piece of
text

— Focus is consistent and solely
professional or single topic

— The team producing tweets often
remains invisible

— Few abbreviations are used, except

— Always make sense to all
readers

— Especially accessible
when viewed in a combined
stream of many tweets from
different authors

— Attracts well-defined
interests

— No conversational
element, so can appear
corporate and impersonal
— Hence may turn off
some potential followers
— Takes a professional
skill to always write
crisply and substantively

Conversational style

from an ongoing conversation with
followers or thoughts from many
different aspects of tweeter’s
experiences

— Content is eclectic, drawing on
professional interests but also on

events, etc. and so covers diverse
topics
— Includes author photograph

— Most or many tweets are fragments

personal life, commenting on current

— Conveys personality well
for individuals, or
organizational culture for
collective accounts

— Attracts people who like
this personality or culture
— Good at building
‘community’ and
strengthening followers’
identification with site

— Some tweets only make
sense to those who are
involved in their
conversation

— Very hard to follow in a
Twitter feed from many
different authors

— With eclectic contents
many followers may not
value many of the tweets
— Hence incentives for
some folk to unfollow
over time

Middle ground style

— Most tweets are substantive as
above but some are short and
conversational

— Goes beyond a ‘corporate’ focus
without being too eclectic

— Uses retweets to diversify/liven up
the tweet stream

or website identifies team members
well

— Uses team photos, and the blog site

— Injects more personality or
organizational culture into a
basically professional
approach

— Most tweets are
independently
understandable

— Some conversational
tweets will not make sense
when read in combined
tweet streams

Mark Ferris and Sherri Cheng [2] explored how Twitter could be used in the
introductory statistics course. Scientists identified principles for learning statistics that




258

are applicable to evaluating the efficacy of Twitter usage in such statistics class. Some
of the principles are listed here:

— Students learn by constructing knowledge and active involvement in learning
activities.

— Students learn to do well only what they practice.

— Technological tools should be used to help students visualize data.

— Students learn better if they receive helpful feedback.

In their course teachers suggested students to follow the more popular Twitter accounts:
The Wall Street Journal, The Economist, The New York Times, The Guardian, Nature,
Five Thirty Eight, Hans Rosling, Pew Research because these accounts offer real and
sound data and statistics related topics on a frequent basis.

Scientists gave a series of weekly assignments on Twitter: students needed to find
and retweet 6 statistical tweets in various assigned categories, identify 10 new statistical
producing entities to follow, and build their individual Twitter “channel.” Also, in final
of course they chose one tweet and write two sentences summarizing the tweet; two
sentences analyzing the credibility and biases of the article and its sources; propose two
thoughtful questions about the article.

Note that the R programming environment has the appropriate package “The
fivethirtyeight R”, which facilitates the use of Twitter resources FiveThirtyEight in data
science courses [4].

We added some tweeters to the recommendation list, including Ukrainian resources
as well as resources related to population censuses. A fragment of comparative table
with statistics for these twitter accounts is given below (Table 2).

Table 2. Twitters for using in the data analysis courses

Tweeter name Content Follow|Followed
FiveThirtyEight Statlstlclan N. Silver: politics, economics, science, 288 1.IM
life and sports.
HansRosling Remember Hans Rosling. Data and visualizations 170 | 350.2K

with Gapminder created Hans Rosling

Pew Research Center. Public-opinion polling,
Pew Research demographic research, content analysis and other data-| 94 | 404,6K
driven social science research.

Data and science as a leading global market

GFK intelligence company for the tech and durable goods| 3056 | 18,8K
industry

VOX Ukraine VOX Ukraine 581 6703

TEXTY.Org.Ua Official Twitter account of the TEXTY site 972 4013

Stop Faking News  |Stop Faking News of Mohyla School of Journalism 638 30,8K

IOM — UN Migration|Official Account of IOM 3442 | 119,1K

U.S. Census Bureau |USA Census Bureau 916 98,3K

The Impact of Social Sciences is a project (by the London School of Economics and
Political Science, Imperial College London, and the University of Leeds) that aims to
investigate the impact of academic work in the social sciences on government and
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policymaking, business and civil society [25]. In this project scientists compiled lists
of academics on Twitter and curated it since 2011. The lists cover social sciences,
humanities and arts, STEM subjects, media and journalism, higher education resources.
We have compiled a comparison table and the bar plot with statistics for these Twitter
lists in October, 2019 (Table 3, Figure 3).

Analysis of Table 3 and Figure 3 shows that Soc Sci Academic Tweeters are the
most representative.

Table 3. Academic lists in Twitter

List name Content Members|Subscribers
HE Academic Higher education and educational technology 99 491
Tweeters
Media Academic . .
Twitters Media projects 60 313
Soc Sci Academic |Anthropology, economics, geography, law,
o . . 305 1287
Tweeters political science and sociology
Art academic Art, history, languages, literature, philosophy,
. 176 598
Tweeters music
1400 1287
1200
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< 1000
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800
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E 600
g
j=)
=
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Fig. 3. Academic lists in Twitter: members and subscribes

We can collect tweets using different R packages. An analysis of the capabilities of the
twitteR package showed that it has a large set of functions for analyzing Twitter data:

— Sending a Twitter DM after completion of a task

— Viewing Twitter timelines

— Retrieving the most recent tweet ID from a database
— Saving the tweets found to a database

— Viewing Twitter trends

— Setting up a database backend for twitteR
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— Class “directMessage™: A class to represent Twitter Direct Messages
— Management of Twitter users

— Converting twitteR lists to data or charts

— Getting the favorite tweets

— Retrieving current rate limit information

— Setting up the OAuth credentials for a twitteR session

— Detailing relationship between yourself & other users

— Removal of retweets

— Searching Twitter

— Importing twitteR objects from various sources

— Manipulating Twitter status

— Loading twitteR data to a database

— Manipulating Twitter direct messages

— Return of statuses

— A container object to model Twitter users

— Decoding shortened URLs

— Class to contain a Twitter status

— Registering OAuth credentials to twitter R session

— Setting up the OAuth credentials for a twitteR session from an existing Token object.

Another new R package that deserves attention in the context of training sociologists is
saotd package. It is focused on utilizing Twitter data (cran.r-
project.org/web/packages/saotd/vignettes/saotd.htm). Authors of this package says that
collecting data and analyzing it for sentiment can provide a powerful tool for the
organization to better understand their target population. This package allows users to
acquire data from tweets using the Public Twitter Application Programming Interface.
The package is broken down into five different phases: 1) acquirement; 2) research;
3) topic analysis; 4) sentiment calculation; 5) visualization.

We can use different types of analysis for the collected data. Content analysis allows
to define the most popular topics. Sentiment analysis helps define what opinions, views
and emotions users have about the subject. Network analysis shows who is connected
with whom. Geospatial analysis presents where users or tweets come from.

We propose such student’s activities using Twitter.

— Create a table explaining the basic concepts of tweeter (followers, following,
unfollow, block, retweet, reply, hashtag, direct message, shortened URLSs).

— Suggest two examples illustrating different styles of tweeting.

— Compare Tweeter accounts of the presidents Zelensky and Trump [17]. (Note that at
the time of article writing, President Zelensky did not follow anyone on Twitter).

— Write a report about Ukrainian government organizations on Twitter [3].

— Find relevant accounts of organizations related to Census 2020 and follow them.

— Create infographics about Twitter world statistics and Ukrainian Twitter statistics
[5].

— Tell a story about fake news checking with the help of the Twitter Stop Fake of
Mohyla School of Journalism.

— Discus ethical framework for publishing Twitter data in social research [24].
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— Take part in the survey the future of immigration in Europe and some potential
migration scenarios; find twitter feeds of Ukrainian migrants in Poland.
— Find relevant accounts of famous Ukrainian social scientists and compile a list.

3 Conclusions and perspectives of further research

Twitter is one of the popular social media in the world. Presidents of many countries as
well as political parties, parliaments, research agencies, scientists, teachers use Twitter.
Twitter allows to study the behavior and attitudes of people, to understand more deeply
those who they follow, contributes to democratization and transparency, helps to
develop innovation, systemic and critical thinking, data literacy.

An important point in using Twitter in educational course is to select popular and
relevant Twitter accounts that students can follow. We offer our students to follow such
Twitter accounts: The Guardian, Five Thirty Eight, Hans Rosling, Pew Research,
VoxUkraine, TEXTY.Org.Ua, Rob J Hyndman, GFK, AmstatNews (American
Statistical Association), RoyalStatSoc (Royal Statistical Society), UN Migration, U.S.
Census Bureau and other.

The main criteria for choosing are: this accounts give real and sound data and links
to access the relative research; the list includes organizations, research agencies, well-
known statisticians and sociologists; the list includes international organizations,
national research centers, Ukrainian organization resources; the list should be
considered as the starting point from which the student will build and develop his
channel.

You can highlight such students activities using Twitter: register a new account for
the course, find relevant accounts of organizations related to social statistics and
demographics and follow them; find relevant accounts of famous personalities in this
area, find and retweet tweets corresponding to the current topic of the course; write an
essay based on one of the found tweets; evaluate and analyze classmates’ tweets; create
your own list of recommended twitters for a specific topic or field of knowledge; create
infographics of global Twitter statistics and Ukrainian Twitter statistics; create data
visualization on a basic Twitter data; discuss twitting styles, check fake news and other.

Further development of work in this direction is the creation of teaching and
methodological support for using Twitter in Social Statistics and Demographics course
in Ukrainian universities.

References

1. Dhir, A., Buragga, K., Boreqqah, A.A.: Tweeters on Campus: Twitter a Learning Tool in
Classroom? Journal of Universal Computer Science 19(5), 672—691 (2013)

2. Ferris, M., Cheng, S.: Using Twitter to Energize the Introductory Statistics Class.
Technology Innovations in Statistics Education 11(1) (2018).
https://escholarship.org/uc/item/6207w80h

3. Hordiienko, T.: Koho pochytaty u Tvitteri: piat kumednykh akauntiv vid ukrainskykh
derzhustanov (Whom to read from Twitter: Five Crazy Accounts View of Ukrainian State


https://escholarship.org/uc/item/6207w80h

262

10.

11.

12.

13.

15.

16.

17.

Institutions).

https://ms.detector.media/web/social/kogo _pochitati u_tvitteri pyat kumednikh akauntiv
_vid_ukrainskikh derzhustanov (2018). Accessed 25 Oct 2019

Kim, A.Y., Ismay, C., Chunn, J.: The fivethirtyeight R Package: “Tame Data” Principles
for Introductory Statistics and Data Science Courses. Technology Innovations in Statistics
Education 11(1). https://escholarship.org/uc/item/Orx1231m (2018). Accessed 21 Mar 2019
Lin, Y.: 10 Twitter Statistics Every Marketer Should Know in 2020 [Infographic].
https://www.oberlo.com/blog/twitter-statistics (2019). Accessed 21 Mar 2020
McCormick, T.H, Lee, H., Cesare, N., Shojaie, A., Spiro, E.S.: Using Twitter for
Demographic and Social Science Research: Tools for Data Collection and Processing.
Sociological Methods & Research 46(3), 390-421 (2017). doi:10.1177/0049124115605339
Mollett, A., Moran, D., Dunleavy, P.: Using Twitter in university research, teaching and
impact activities. A guide for academics and researchers. LSE Public Policy Group.
https://blogs.1se.ac.uk/impactofsocialsciences/files/2011/11/Published-
Twitter Guide Sept 2011.pdf (2011). Accessed 25 Oct 2019

Murthy, D.: Towards a Sociological Understanding of Social Media: Theorizing Twitter.
Sociology 46(6), 1059-1073 (2012). doi:10.1177/0038038511422553

Panchenko, L., Chomiak, A.: Cloud technologies for training future sociologists of
visualizing data of social and demographic statistics. Transactions Georgian Technical
University. Automated Control Systems 2(26), 153-156 (2018)

Panchenko, L., Khomiak, A.: Education Statistics: Looking for a Case-study for Modelling.
CEUR-WS.org, online (2020, in press)

Panchenko, L.F.: Hramotnist v haluzi danykh: vyznachennia pidkhody, napriamky
formuvannia (Data Literacy: Definitions, Approaches, Formation Directions). Visnyk
Natsionalnoho tekhnichnoho universytetu Ukrainy “Kyivskyi politekhnichnyi instytut”.
Politolohiia. Sotsiolohiia. Pravo 3(43), 118-127 (2019)

Panchenko, L.F.: Methodology of Using Structural Equation Modeling in Educational
Research. In: Ermolayev, V., Mallet, F., Yakovyna, V., Kharchenko, V., Kobets, V.,
Kornitowicz, A., Kravtsov, H., Nikitchenko, M., Semerikov, S., Spivakovsky, A. (eds.)
Proceedings of the 15th International Conference on ICT in Education, Research and
Industrial Applications. Integration, Harmonization and Knowledge Transfer (ICTERI,
2019), Kherson, Ukraine, June 12-15 2019, vol. II: Workshops. CEUR Workshop
Proceedings 2393, 895-904. http://ceur-ws.org/Vol-2393/paper_411.pdf (2019). Accessed
30 Jun 2019

Panchenko, L.F.: Training Sociology Students in Computer Analysis of Demographic
Processes and Structure. Information Technologies and Learning Tools 65(3), 166—183
(2018). doi:10.33407/itlt.v65i3.2034

Shyshkina, M.P., Marienko, M.V.: The use of the cloud services to support the math
teachers training. In: Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 7" Workshop on
Cloud Technologies in Education (CTE 2019), Kryvyi Rih, Ukraine, December 20, 2019,
CEUR-WS.org, online (2020, in press)

Siemens, G.: Connectivism: A learning theory for the digital age. International Journal of
Instructional Technology & Distance Learning 2(1) (2005).
http://www.itdl.org/Journal/Jan_05/article01.htm. Accessed 25 Oct 2019

Social Media Stats Ukraine | StatCounter Global Stats. https://gs.statcounter.com/social-
media-stats/all/ukraine (2020). Accessed 10 Jul 2020

Spannbauer, A., Chunn, J.: Trump Twitter analysis using the tidyverse.
https:/fivethirtyeight-r.netlify.com/articles/trump_twitter.html (2020). Accessed 10 Jul
2020


https://ms.detector.media/web/social/kogo_pochitati_u_tvitteri_pyat_kumednikh_akauntiv
https://escholarship.org/uc/item/0rx1231m
https://www.oberlo.com/blog/twitter-statistics
https://blogs.lse.ac.uk/impactofsocialsciences/files/2011/11/Published-
http://ceur-ws.org/Vol-2393/paper_411.pdf
http://www.itdl.org/Journal/Jan_05/article01.htm.
https://gs.statcounter.com/social-
https://fivethirtyeight-r.netlify.com/articles/trump_twitter.html

18.

19.

20.

21.

22.

23.

24.

25.

263

Velychko, V.Ye., Fedorenko, E.H., Kassim, D.A.: Conceptual Bases of Use of Free
Software in the Professional Training of Pre-Service Teacher of Mathematics, Physics and
Computer Science. In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the 1st International
Workshop on Augmented Reality in Education (AREdu 2018), Kryvyi Rih, Ukraine,
October 2, 2018. CEUR Workshop Proceedings 2257, 93—-102. http://ceur-ws.org/Vol-
2257/paper11.pdf (2018). Accessed 30 Nov 2018

Vlasenko, K., Chumak, O., Lovianova, 1., Kovalenko, D., Volkova, N.: Methodical
requirements for training materials of on-line courses on the platform “Higher school
mathematics teacher”. In: Semerikov, S., Chukharev, S., Sakhno, S., Striuk, A., Osadchyi,
V., Solovieva, V., Vakaliuk, T., Nechypurenko, P., Bondarenko, O., Danylchuk, H. (eds.)
The International Conference on Sustainable Futures: Environmental, Technological,
Social and Economic Matters (ICSF 2020). Kryvyi Rih, Ukraine, May 20-22, 2020. E3S
Web of Conferences 166, 10011 (2020). doi:10.1051/e3sconf/20201661001 1

Vlasenko, K., Kovalenko, D., Chumak, O., Lovianova, 1., Volkov, S.: Minimalism in
Designing User Interface of the Online Platform “Higher School Mathematics Teacher”.
CEUR-WS.org, online (2020, in press)

Vlasenko, K., Lovianova, I., Sitak, I, Chumak, O., Kondratyeva, O.: Training of
Mathematical Disciplines Teachers for Higher Educational Institutions as a Contemporary
Problem. Universal Journal of Educational Research 7(9), 1892-1900 (2019)

Vlasenko, K., Volkov, S., Sitak, 1., Lovianova, 1., Bobyliev, D.: Usability analysis of on-
line educational courses on the platform “Higher school mathematics teacher”. In:
Semerikov, S., Chukharev, S., Sakhno, S., Striuk, A., Osadchyi, V., Solovieva, V.,
Vakaliuk, T., Nechypurenko, P., Bondarenko, O., Danylchuk, H. (eds.) The International
Conference on Sustainable Futures: Environmental, Technological, Social and Economic
Matters (ICSF 2020). Kryvyi Rih, Ukraine, May 20-22, 2020. E3S Web of Conferences
166, 10012 (2020). doi:10.1051/e3sconf/202016610012

Vlasenko, K.V., Volkov, S.V., Kovalenko, D.A., Sitak, I.V., Chumak, O.0., Kostikov,
A.A.: Web-based online course training higher school mathematics teachers. In: Kiv, A.E.,
Shyshkina, M.P. (eds.) Proceedings of the 7" Workshop on Cloud Technologies in
Education (CTE 2019), Kryvyi Rih, Ukraine, December 20, 2019, CEUR-WS.org, online
(2020, in press)

Williams, M.L., Burnap, P., Sloan, L.: Towards an Ethical Framework for Publishing
Twitter Data in Social Research: Taking into Account Users' Views, Online Context and
Algorithmic Estimation. Sociology 51(6), 1149-1168 (2017).
doi:10.1177/0038038517708140

Your favourite academic tweeters: lists available to browse by subject area.
https://blogs.1se.ac.uk/impactofsocialsciences/2011/09/02/academic-tweeters-your-
suggestions-in-full (2011). Accessed 17 Aug 2015


http://ceur-ws.org/Vol-
https://blogs.lse.ac.uk/impactofsocialsciences/2011/09/02/academic-tweeters-your-

CEUR-WS.org/Vol-2643/paperl5.pdf

264

Technology of poetry presentation via Emoji Maker
platform: pedagogical function of graphic mimesis

Rusudan K. Makhachashyilj![0000-0002-4806-6434] "Qyet]ana I. Kovpik?[0000-0001-6455-5572]
Anna O. Bakhtina![0000-0003-3337-6648] 514 Ekaterina O. Shmeltser’

! Borys Grinchenko Kyiv University, 18/2 Bulvarno-Kudriavska Str., Kyiv, 04053, Ukraine
r.makhachashvili@kubg.edu.ua, a.bakhtina@kubg.edu.ua
2 Kryvyi Rih State Pedagogical University, 54 Gagarin Ave., Kryvyi Rih, 50086, Ukraine
kovpiks@ukr.net
3 State University of Economics and Technology,
5 Stepana Tilhy Str., Kryvyi Rih, 50006, Ukraine
shmelka0402@gmail.com

Abstract. The article deals with the technology of visualizing fictional text
(poetry) with the help of emoji symbols in the Emoji Maker platform that not
only activates students’ thinking, but also develops creative attention, makes it
possible to reproduce the meaning of poetry in a succinct way. The application
of this technology has yielded the significance of introducing a computer being
emoji in the study and mastering of literature is absolutely logical: an emoji,
phenomenologically, logically and eidologically installed in the digital
continuum, is separated from the natural language provided by (ethno)logy, and
is implicitly embedded into (cosmo)logy. The technology application object is
the text of the twentieth century Cuban poet José Angel Buesa. The choice of
poetry was dictated by the appeal to the most important function of emoji — the
expression of feelings, emotions, and mood. It has been discovered that
sensuality can reconstructed with the help of this type of meta-linguistic digital
continuum. It is noted that during the emoji design in the Emoji Maker program,
due to the technical limitations of the platform, it is possible to phenomenologize
one’s own essential-empirical reconstruction of the lyrical image. Creating the
image of the lyrical protagonist sign, it was sensible to apply knowledge in
linguistics, philosophy of language, psychology, psycholinguistics, literary
criticism. By constructing the sign, a special emphasis was placed on the facial
emogram, which also plays an essential role in the transmission of a wide range
of emotions, moods, feelings of the lyrical protagonist. Consequently, the Emoji
Maker digital platform allowed to create a new model of digital presentation of
fiction, especially considering the psychophysiological characteristics of the
lyrical protagonist. Thus, the interpreting reader, using a specific digital toolkit —
a visual iconic sign (smile) — reproduces the polylaterial metalinguistic
multimodality of the sign meaning in fiction. The effectiveness of this approach
is verified by the poly-functional emoji ousia, tested on texts of fiction.

Keywords: technology, lyrical protagonist, emoji, Emoji Maker,
multimodality, computer being (CB), graphic mimesis.
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1 Introduction

Problem statement. Emoji signs are specific Unicode-based ideograms. Nowadays
emotions and impressions of the written and read text can be conveyed in the form of
punctiograms, pictograms and ideograms. Emoji is a multifunctional ideogram that not
only saves one space in correspondence when communicating through social media,
but also conveys shades of emotions, moods, feelings based on what one sees, hears, or
reads. No wonder emoji in the modern world is considered a hieroglyph of the 21st
century.

As modern literary criticism undergoes a process of depressurization, the allure of
digital capabilities of the Emoji Maker platform as a metalinguistic phenomenon to the
study of literary works will increase the interest of students of philology in works of
fiction, developing creative thinking [18]. The specificity of applying emoji to the
analysis of a fictional text is to condense and synergize the result. This is primarily due
to the fact that emoji modeling takes into account only the most basic and key senses.
This avoids the recipient’s own context when interpreting the text and grasps the main
point. That is why the transmission of the content of major genres (stories, novels,
trilogies) is possible by modeling one or more emoji. All this also develops the ability
and skill to create visual texts that will convey the full range of feelings from a read
piece of fiction. This type of visual texts conveys the content of the reading as briefly
as possible, activate memory, critical assessment, attention of students. It is through
emoji that you can translate fiction, film, and other fictional media.

The objective of the article. Development and testing of information and
communication technology application of presentation of different genres of fiction via
the Emojidom Smiley & Emoji Maker [19].

Information and communication technology (ICT), where technology is understood
as a set of methods, tools and implementation by a person of a complex process by
dividing it into a system of sequential interconnected procedures and operations that
are performed more or less uniquely and aim at achieving high efficiency of a certain
activity ([12]), in our study emphasized the role of unified technologies, namely,
software (Emoji Maker). This allowed students to create a model of visual
interpretation of artistic (poetic) text during the experiment. With a limited set of tools
in the program set, students rely on their own essential empirical experience and on a
sensory typology that corresponds to three main types — visual, audio and kinesthetic
[8]. In addition to aforementioned, students, using the color scheme, rely on general
information about the person’s physiognomic characteristics [8], which allows them to
accomplish the task: to model the features of the faces of lyric characters in Emoji
Maker according to contextual events, feelings, phenomena.

Analysis of recent research and publications. According to Svitlana V.
Pidopryhora, “... the invasion of new technologies (computer, Internet) into the sphere
of literature - changes the nature of authorship, the structure of text, the essence of
reading and the form of interaction between the reader and the text, the level of
communication interaction author — reader — text” [18]. Thus, emoji literature
technology enhances the ability of philological students to convey the content of
literature in the most appropriate characters or symbols.
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Emoji researchers are convinced that these characters have great hypertext potential.
For example, there have been attempts to translate the text of Herman Melville’s novel
“Moby Dick” via the appropriate emoji, called “Emoji Dick™ [2].

Today, emoji is not only a linguistic tool, but also a psycho-physicalist one. By
modeling this or that facial expression of an emoji, the author gives it the emotional
touch that corresponds to the level of sensuality. The emoji face performs an
informative function, that is, communicates to the interlocutor the emoji author’s
response to a text, which greatly diversifies written communication.

Consequently, by making sense of poetry with the help of a self-designed emoji
corps in Emoji Maker platform, philological students have the opportunity to expand
the range of emotions, moods and experiences that arise in the process of reading poetry
and especially its interpretation. Emoji face expression is a student’s creative approach
to understanding the essence of prose and poetry. After all, all human feelings are
expressed not so much in words as in facial expressions. So, we offer emoji modeling
technique that reproduces the artistic meaning of poetry.

2 Methods

The following methods were used to solve the established problems: empirical — in the
course of conducting an experimental study of emoji modeling in class with students;
applying a systematic approach to consider an object as a system model; functional
approach — to determine the functions performed by the model; pedagogical modeling
[16] — for the study of pedagogical objects (phenomena) by means of modeling of
conceptual, procedural, structural-content and conceptual characteristics and individual
“sides” of the educational process within the defined socio-cultural space at the general
educational level; aspect analysis of the artistic text — for the separation of stanzas and
content clusters; deductive — for sign assembly.

3 Results

Natural language in its ousia is that macrocosm that is reproduced in the continuum of
the world of things (Plato [20]). As we know, the efficacy of this subordination to a
pragmatic world gives natural language the evolutionary status — capable of expansion,
and most importantly capable of simplification. The latter, in turn, has an ontogenetic
function of preserving and extending the human race: “We must simplify grammar until
grammar has simplified us” [4]. It concerns the codification of human consciousness
through language, and more precisely, through its unilateral structure (US) and
polylateral ousia (PO). We emphasize the term ousia, since the term has passed the
stage of modification and in the Greek language the denotation of this concept is absent.
In modern Greek, the term is interpreted to mean the essence and nature of a thing.
However, the “Dictionary of Untranslatables: A Philosophical Lexicon” [3] presents
differences in understanding of concepts by different scholars and in different epochs.
The dictionary emphasizes that the meaning of the word has undergone a radical
transformation between Plato and Aristotle, since the former understood everything in
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the modern sense of “property” and in the philosophical sense of the essence of things,
while the latter added other meanings, identifying ousia with Vmoxeipevov/theme
(causes it to lable €1dog through ousia sometimes, a type or feature, sometimes the unity
of matter and eidos, and sometimes matter itself). Through the subsequent history of
philosophy, the situation was increasingly complicated, since the Stoics regarded
everything as an indeterminate substrate, thinkers of middle Platonism and Neo-
Platonism returned to the meaning of “essence”, and Christian Christology
approximated ymndotoolg with ousia giving the latter more enriched meanings,
nonexistent in modern Greek [3]. It is because of differences in translations and
interpretations that all modern Greek translators have decided to leave the word
untranslatable, taking into account the entire range of interpretations available. The
latter gives us the possibility to use the term “ousia” in the study.

It is worth noting that the unilateralism of the structure is not universal to all
speakers, but is identical to the distinctive thinking (DT) of a person, which, in turn, is
an explanatory factor for the evolution of language. Let us describe this process with
the following formula:

US+DT
PO

where PO is a substantiated exponent, in fact, the material expression of a linguistic
sign.

In the context of language simplification, the work of Ludwig Wittgenstein
“Tractatus Logico-Philosophicus” plays a key role [22]. According to the concept of
the scholar, called “language game”, which correlates, and at the same time contradicts,
the role of natural language in the reflection of the world, it is believed that natural
language is most capable of world reproduction, but the peculiarity of language games
is that there are specific rules that each player can understand differently. However, this
is precisely the reason for the multilateral character of the ousia of a sign. After all, we
are already dealing with the arbitrariness of his understanding (Wilhelm Wundt [23]).

The only field, where a sign synthesizes all its meanings, is exclusively a
metalinguistic environment — one where any linguistic unit is reproduced as a linguistic-
communicative (Ferdinand de Saussure [6], Charles Bally [1], Wilhelm von Humboldt
[10], etc.), and logical and philosophical essence (Ludwig Wittgenstein [22], Gottlob
Frege [9], Charles Sanders Peirce [17] and others). Such a field is computer being (CB)
— a complex, multidimensional sphere of synthesis of reality, human experience and
activity, mediated by digital and information technologies [13]. The linguistic aspect of
CB research is determined by objective historical and geopolitical prerequisites:
cybernetization, globalization, informatization of world society [14, p. 1]. It is in the
continuum of CB, where the language game is the symbolic and semiotic foundation of
Web 2.0 platform testing, that game rules acquire metal-linguistic characteristics and
require special content analysis.

Essential-empirical analysis of computer being as a linguistic universal continuum
uninstalls the following ethno-barriers: folk-mythological arsenal, cultural paradigms,
socio-political discourses, etc. The key to this uninstallation is the phenomenon of
“emoji” — “ideograms or emoticons used in emails and web pages” [7]. The digital
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emoji corps is a technogenetic mimesis of pictographic writing. The function of emoji,
as pictography, is to identify the meaning, the content of which a priori eliminates its
own invariance, transgressively appealing to the logical-eidological plane (Aleksandr
A. Reformatskii [21]). Emoji in CB is a universe, its visualization is exploited by the
macrostructure of technogenesis, which is indicated by the internal unity of its
components at the micro- and macro-levels and in the plane of the sign substrate (formal
and semantic elements and structures) and the synthesis of features of ontological,
cognitive and anthropological substance [14, p. 2].

Thus, the importance of implementing CB emoji in the study and interpretation of
literature is absolutely natural: emoji, phenomenologically, logically and eidologically
installed in the digital continuum, is separated from the natural language predicated by
(ethno)logy, and implicitly embedded in (cosmo)logy. Understanding emoji is not
subordinated to the nationality of the speakers. Another interpretation is that each
speaker interprets the linguistic field in terms of its empirically-essential foundation,
but this premise does not preclude the understanding of emoji.

Emphasizing the iconicity of the emoji corps, we appeal to the concept of modality
and multimodality. Charles Bally noted that modality is the soul of the proposal; like
thought, it is formed predominantly as a result of the active operation of the speaker
who speaks [1]. The scholar distinguished the main content (dictum) and its modal part
(modus), which formulates emotions and intellect of reasoning regarding dictum. And
therefore, modality is expressed in two types: objective and subjective. (Inter)synthesis
of these types also involves multimodality as a way of constructing and reconstructing
concepts and meanings with their integration into a metalinguistic semantic field, in
which, in fact, the hypertext semiotic code is established. Thus, with emoji we get to a
multilevel structure of language — from the phonetic level to the textual level.

Before proceeding to the empirical analysis of poetry modelling, let’s define the
algorithm by which, with the application of the Emoji Maker program, emoji is
constructed taking into account formal and informative factors of a fictional text.

1. At the first stage, students are offered poetry for analysis. Emphasizing that poetry
is imagery, and therefore its analysis must be accompanied by imaginative and
critical thinking.

2. At the second stage, we propose to analyze the text using the Emoji Maker digital
program, having outlined the purpose and tasks before. The program provides
students with a limited list of options for creating emoji, and thus the students’
creative and creative skills, as well as the essential empirical experience that will
allow them to explain and substantiate the color choices of the emoji and its
components, play a special role in the task.

3. At the third stage, we must emphasize to the students: emoji models should correlate
with the content of the poetry, as well as formally reflect the mood and feelings of
both the lyrical hero and the reader.

We shall proceed with the example of the poetry of a twentieth century Cuban poet José
Angel Buesa. The selection of poetry in this case is to appeal to the most important
function of emoji — the expression of feelings. In his lifetime, Jose Buesa acquired the
status of “enamored poet”, that is, a poet whose poetry is distinguished by sensuality in
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his own metaphor. Therefore, we believe that it is appropriate to reconstruct this
sensibility with the help of the aforementioned metalinguistic digital continuum. We
apply the Emoji Maker digital platform [19]. The program has technical limitations,
which, however, seal the phenomenology of the presentation. These limitations are
specifically available repertoire of tools that cannot be traversed during image
rendering. Emoji Maker contains the following skins: face shape, more shape, eye, eye
brow, mouth, hair, sunglasses, hands, hats, others, background.

We shall further disclose the completion of the sample study task: to recreate the
meaning of the following poem by José Angel Buesa [11] using self-designed emoyji in
Emoji Maker tool.

ACUERDATE DE Mi REMEMBER ME HE 3ABYBAW MEHE
I. Cuando vengan las sombras | I. When shadows of oblivion I. Konn npubyayTb TiHi
del olvido advance 3abyTTA,
a borrar de mi alma el expunging feeling from my | LLLo6 nouyTTiB B Aywi CNIUHUTK
sentimiento, very soul, iCHyBaHHSA,
no dejes, por Dios, borrar el |for God’s sake don’t erase the Bnarato Borom, 36epexu
nido case byTTS,
donde siempre durmié mi where dwell the thoughts B KOTpiM 3aBX AW KMNO MOE
pensamiento. to you | owe. KOXaHHA.
II. Si sabes que mi amor jamas| Il. Should you so know my 1. Ak 3HaewWw, wo nbos mos
olvida love fails not, HeT/NiHHa,
que no puedo vivir lejos de ti |that | can’t live afar from thee,| Lo »xuTtb 6e3 Tebe — 33 6iK
dime que en el sendero de la Do tell me, on thy earthly y3bepe,
vida trot CKaXu, Lo Ha NyTi }KUTTEBO
alguna vez te acordaras de mi. you will remember me. LiHHIN
OpHoro pasy meHe ™
BNOM’AHELL.
Ill. Cuando al pasar inclines la | 1ll. When you bow your head | Ill. Koau B nyTi 4ono oropHe
cabeza passing by, cym,
y Yo no pueda recoger tu me unable to dampen your | A He 3MOKy Cni3 TBOIX
llanto, tears, CMIUHUTK,
en esa soledad de la tristeza | in that loneliness gone awry | B Lii 0o4MHOKOCTI nevyanbHmx
te acordaras de aquel que te You’ll remember my love aym
amo tanto. perseveres. Ynom’siHew Toro, XTo BMiB
nobutu.
IV. No podras olvidar que te IV. You cannot forget I've IV. Tu He 3abyaew moro
he adorado adored thee 60roTBOpIHHA,
con ciego y delirante frenesi |with blind and delirious frenzy BesymHoro ¢ cainoro Ao
y en las confusas sombras del In the shadows of past 6e3TamM
pasado, gone hazy, B npokuTomy, Wwo 3annenocs
luz de mis ojos, te acordaras delight of my eyes, you’ll TiHHIO,
de mi. recall me. MeHe 3ragacll 3a o4yen
cBiYamum.
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V. El tiempo corre con denso V. Time flies with thick V. Yac TAXKKO NpoCTAraeTbes
vuelo might, no Kony
ya se va adelantando entre los Far ahead separating us | BXKE BUNYPXYE MiXK Hacy Le
dos two, byTTSA.
no me olvides jamas. jDame Don’t forget me. Deliver a |He 3abyBaii! He 3abyBait meHe
un recuerdo! token! HiKoAW.
y no me digas para siempre and don’t fare me well He roBopu meHi «Mpowait 6e3
adios. anigh. BOpOTTA!»
(José Angel Buesa) (Translation by (Translation by
Rusudan K. Makhachashvili) Anna O. Bakhtina)

The reconstruction of the poem should begin with its division. The poem contains of
20 lines, divided into 5 quatrains. We take each quatrain individually, so as a result we
have to create 5 emoji characters. We reduce the compilation of the sign to deduction,
that is, for each quatrain we define the universal qualities of emotion (UQE).

1. When shadows of oblivion advance,
expunging feeling from my very soul,
for God’s sake don’t erase the case
where dwell the thoughts
to you I owe.

Lyrical Hero = Love + Memory. So, we create the image of a character — a lyrical
hero who pleads to be remembered be his love. UQE: anxiety, sadness, fear, hope. The
main feature (hereinafter referred to as the “MF”) is the PRAYER.

1. We take the yellow circle as the basis. Yellow in this case — as a symbol of hope, but
at the same time — the sadness of separation.

A
S’

MORE SHAPE EYE EYEBROW M(

2. The choice of eyes is justified by the pleading expressed by the lyric hero. The main
feature — mirrored dilated pupils, reminiscent of tears.
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3. The main expression of emotions rests in the eyebrows, because the quatrain
expresses a plea. Therefore, the eyebrows rise to the central frontal part of the eye.

< >
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APE 2= EYEBROW MOUTH

4. The corners of his lips are slightly down, which also testifies to the sadness of the
lyrical hero.

\

> L
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600

EYEBROW MOUTH HAIR SUNG]

5. The choice of the lyrical hero’s hairstyle correlates with his essence — romantic
nature. Therefore, the hair is blond, not too short, disinfected.
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PROW  MOUTH HAIR  SUNGLASSES

6. In this quatrain supplications can also be defined by gesture: palms are opened, the
geometry of which involves the coverage of the object of love.

SUNGLASSES HANDS HATS OTHE

7. In addition, pleading can be emphasized with conditional tears, which gives the
lyrical character the desired effect.

II. Should you so know my love
fails not,
that I can’t live afar from thee,
Do tell me, on thy earthly
trot
you will remember me

Lyrical Hero = love + memory + incorruption. MF — ETERNITY. For the sake of
this quatrain, in order to avoid repetition of images, one can portray a potential fiancée
of a lyrical hero who mentions love. UQE: thoughtfulness, memories.

1. Let us pay attention to the lips of the alleged girl: it ought to be a red, full mouth,
closed, which will indicate the reflections of the heroine, her memories. The pupils
of the eyes will look sideways and downwards, which will again indicate the girl’s
reflections.
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EYEBROW MOUTH HAIR SUNG

2. Hairstyle is also important because the length of hair, color, style correlates with the
character of the woman. So, based on the limited selection offered by Emoji Maker,
we choose medium length, black hair. With this choice, we visualize a girl as a young

person, ages 23-25.
< >
® o
\® J

BROW  MOUTH HAIR  SUNGLASSES

3. In digital age, communication cannot be imagined without gadgets. With that in
mind, let’s portray a girl with a mobile phone: so we can be interpretatively assumed
that the girl’s memories are symbolically stored on the device (photos, videos, etc.)
— which is easier for students to relate to.

€ >

SUNGLASSES HANDS HATS OTHEH

4. We can complete the image with a universal denotation of love — a heart.
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ANDS HATS OTHERS BACKGROUND

III. When you bow your head
passing by,
me unable to dampen your tears,
in that loneliness
gone awry
You’ll remember my love
perseveres.

Lyrical Hero = Love + Sadness + Memory + Thoughts. MF is loneliness. UQE:
sadness, memories, longing, despair.

1. It is worth noting that in Spanish speaking cultures, green is the color of hope in love
[5, p. 15], and therefore, an emoji experiment with a green smiley is advisable.
Because the hope of memories rests on the subject addressed in the poem by the
lyrical hero, so here we portray the girl.

EYEBROW MOUTH HAIR SUNG

2. We leave the physiognomic characteristics the same as those in the second quatrain.
And to visualize of the UQE we add the denotation of sorrow — tears.
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ANDS HATS OTHERS BACKGROUND

IV. You cannot forget I’ve adored thee
with blind and delirious frenzy
In the shadows of past
gone hazy,
delight of my eyes, you’ll
recall me.

Lyrical Hero = Love + Memory + Time. OR is a passion. UQE: madness, passion.

. Universal characteristic of red color — love, passion; anger. Given the context of the
quatrains, we construct a smiley face of red color, which will symbolize the love of
the lyrical hero, his passionate feelings.

MORE SHAPE EYE EYEBROW M(

. The hairstyle of the lyrical hero remains unchanged, as in the previous image,
symbolizing the romantic nature. Lips play a key role in this image. Let us portray
them as half-open, which shows the interest of the lyric hero, his admiration for the
woman.
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BROW  MOUTH HAIR  SUNGLASSES

3. However, the most fundamental function of the UQE described in this quatrain is
the attribute of love and romance. So let’s depict the lyrical hero in heart-shaped
glasses, a rose, and a brush that characterizes the hero as a dreamer, an artist who, in
his own reminiscence, abstractly depicts the image of a beloved woman.

ANDS HATS OTHERS BACKGROUND

V. Time flies with thick
might,
Far ahead separating us
two,
Don’t forget me. Deliver a token!
and don’t fare me well
anigh.

Lyrical Hero = Love + Time + Inevitability + Farewell + Memory. MF —
timelessness. UQE: hope, memories, supplications, hopelessness.

1. The last quatrain demonstrates in the most detail the purpose of the lyrical hero as a
kind of prayer to a woman: the feeling of not returning, the inevitability of time
makes the hero appreciate his feelings. He also brings this up with a woman, pleading
with her to remember his feelings as well. The poetic motif'is that love will persevere
as long as it is remembered.
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Let’s finish the visualization of poetry in the blue color of the emoticon, where blue is
the universal symbol of hope, the fulfillment of a memory dream in time.

€ >

MORE SHAPE EYE EYEBROW M(

2. A plea not to say “Farewell!” we can depict through another universal sign - muted
lips.

PROW  MOUTH HAIR SUNGLASSES

3. We complete the digital reconstruction with symbolic attributes: the pager (obsolete
technology) reproduces the semantic nature of the image of time, the equivalents of
which are being-timelessness-eternity-Cosmos-Eidos.

< >

SUNGLASSES HANDS HATS OTHER

So, with the help of the Emoji Maker computer program, we introduce a visual
reconstruction of J. A. Buesa’s poem “Remember Me”. This approach simplifies the
isolation of the fundamental factors underlying poetry. First, considering the person’s
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physiology, we tried to single out meanings that suggest the presence of the following
feelings: love, anxiety, sadness, fear, hope, memories, supplication, hopelessness.
Visual affirmation of the senses contributes to a profound awareness of the fundamental
concept of the poem — time, which can be correlated by the micro- and macro-cosmic
elements of being (and in our case, computer being): being-timelessness-eternity-
Cosmos-Eidos.

By recreating poetry through an ICT semiotic tool, students can potentially
reproduce the meaning, imagery and content of the text only through the chain of emoji
created:

BACKGROUWDANDS MATS OTHERS BACKGROUNDANDS WATS OTMERS BACKGROUND SUNGLASSES MANDS MATS O

Applying the Emoji Maker multimedia program when analyzing a work of art
(poetry) in the classroom, one should adhere to the following guidelines:

1. Before moving on to modeling emoji, it is necessary to outline the main idea of the
text, because it depends on the further characteristics of poetry and its visualization.

2. Describe the lyrical hero, outline his role and function in the text. Describe his mood,
feelings, emotions.

3. It is worth remembering that the reception of the reader can be validated only by the
feeling and emotions of the lyrical hero, but not by the content of poetry.

4. Visualize the appearance of the lyrical hero without departing from the context of
poetry. Imagine the emotions of the hero, hypothetically outlining the
physiognomistic characteristics relevant to the mood and feelings of the lyrical hero.
You can now move to image modeling in Emoji Maker.

5. It should be noted that the choice of options in the program is limited, and therefore,
their use should be qualitative and contextual.

6. Each option used must be defendable — only under this condition the correlation of
ICT tools potential with the content of poetry can be traced.

4 Conclusions and prospects of further research

A multidisciplinary approach to various disciplines (linguistics, literary studies,
philosophy of language, psychophysionics, eye-tracking and text-mining technologies,
etc.) in synthesis with structures of computer being, namely, with an emoji-body on the
Emoji Maker platform allows to create a model of digital semiotic presentation of
fiction. Thus, the reader-interpreter, using a specific technological toolkit, a visual
iconic sign (smiley/emoji) reproduces the multilateral metalinguistic functionality of
the meaning of a sign based on the artistic word. This approach significantly expands
the subject of the study and can be applied in classes of linguistic and literary
disciplines, as well as in classes in critical and analytical reading. Due to the powerful
hyper-cybernetization in the world, research on the topic will acquire more and more
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interpretative layers, the study of which is impossible without a multidisciplinary
approach.

The study outlined the multifunctionality of the computer being emoji corps based
on fiction. The Emoji Maker platform attempts to compile the image of a lyrical hero.
The created images, hieroglyphs of the 21st century, reproduce the multimodal concept
of the metalinguistic field. The sign is both an icon, a symbol and a text. On the verbal
language level emoji convey the meaning (dictum) of the signified, on the non-verbal
level — the meaning (modus) of the signified. Objective and subjective in a sign are
synthesized, and the reproduced image is read through the psycho-physiologist prism,
which reconstructs the essence of graphic mimesis in the pedagogical sphere. The
technical limitations of the Emoji Maker web platform have made it possible to
phenomenologize one’s own essential-empirical reconstruction of the image of a lyric
hero, which allows one to appeal to the cognitive modeling of content and the
development of skills in poetry. The basis of modeling is the theory of similarity, in
which absolute similarity is possible only by replacing one object with another,
identical to the first in form and content. However, as noted above, poetry is an imagery
which understanding depends to a great extent on the recipient’s essential empirical
experience and on its sensory typology, which corresponds to three main types — visual,
audio and kinesthetic [8]. Therefore, simulation of exactly the same results is
impossible, because only under the condition of individual approach of students to
visualized analysis of poetry is it possible to adequately reflect all aspects of
functioning of the studied object with the help of a simulated emoji sign.
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University, Kyiv) “European Languages and Literatures Development in the
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Abstract. The authors substantiates and develops the model of using cloud-based
environment (CBE) in the training of databases of future information technology
(IT) specialists, which consists of interrelated units: target (purpose, task of using
CBE), conceptual (pedagogical approaches, didactic principles), organizational
and semantic (characteristics of CBE, basic requirements for CBE, subjects of
training, CBE of the teacher, CBE of the student, curricula of institution of higher
education, educational-methodical complex of discipline “Databases”,
installation and configuration of database management system, development of
educational material from the database in electronic form, selection of cloud-
based systems of distance learning, introduction of cloud-based systems of
distance learning in the training of students’ databases, selection of CBE in
database training (databases, forms, methods, tools), evaluative (criteria,
indicators, levels of professional and practical competence of future IT specialists
on the use of CBE in database training), effective (increased formation of the
information and communication technologies of future IT specialists on the use
of CBE in database training).

Keywords: model, usage, cloud-based environment, database training, future
IT specialists.

Introduction

Formulation of the problem

2 Kryvyi Rih State Pedagogical University, 54 Gagarin Ave., Kryvyi Rih, 50086, Ukraine

The process of training future IT specialists involves the obligatory study of databases,
in which the teacher emphasizes on the features of database technologies so that
students understand the basic trends of development of modern databases, advantages,
and disadvantages in their use, specifics of work in database management systems data,
etc. The acquired knowledge, skills from databases are necessary for future IT
specialists in their professional activity.

To increase the efficiency of the educational process in training databases and
improve the professional training of future IT specialists, teachers use a cloud-based

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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environment (CBE). The use of such an environment in the educational process is
currently a pressing issue in the theory and methodology of using ICT in education.

The use of CBE in the training of databases of future IT specialists enables the teacher
to organize various forms of students' education (full-time, distance, distance, mixed,
electronic), to provide the student with educational materials for the discipline, to test
theoretical knowledge and practice, student learning outcomes, analyze student
learning outcomes, organize an archive of study materials, and more.

1.2 Analysis of recent research and publications

Creating educational environments of domestic educational institutions in their works
described Olga V. Bondarenko [1], Olga P. Pinchuk [12], Halyna V. Popova [22],
Yevhenii B. Shapovalov [14], Mariia P. Shyshkina [17], Nataliia V. Soroko [18],
Oleksandr V. Spivakovskiy [19], Snizhana O. Zelinska [23] and others; the use of a
CBE was investigated by Dmytro S. Antoniuk [20], Olena G. Glazunova [5], Oleksandr
H. Kolgatin [6], Larysa M. Petrenko [11], Mariya P. Shyshkina [15], and others.

We agree with the opinion of Svitlana H. Lytvynova [8], that the purpose of creating
a CBE is to achieve certain didactic goals, to fulfill pedagogical tasks, to unite the
subjects of the educational process for effective cooperation, focused on improving the
educational results of students by tools of cloud services.

We share the opinion of Mariya P. Shyshkina [8] and Maiia V. Marienko [10], who
state that cloud services are used to provide the user with electronic educational
resources that make up a meaningful content of a CBE, as well as to provide creative
and delivery processes educational services.

The learning environment, as noted by Valerii Yu. Bykov is an artificially
constructed system whose structure and components contribute to the achievement of
the goals of the educational process [2]. Vitalii V. Lapinskyi states that it is the set of
material objects and the links between them that form a system designed to support the
learning activities of the subjects of learning [7].

Valerii Yu. Bykov also considers such a concept as a cloud-based educational and
scientific environment, in which he understands the ICT environment of a higher
education institution, in which certain didactic functions, as well as some
fundamentally important functions of scientific research, provide for the appropriate
coordinated and integrated use and cloud computing technologies [4].

Based on the analysis of the source database, the cloud-based environment in
training database at higher education institutions (HEI), we understand the HEI learning
environment, which envisages the use of cloud computing technology to ensure a level
playing field, educational interaction, and cooperation between subjects (teacher and
students) database training activities.

The development of cloud computing has led to the emergence of new cloud-based
ICT and has influenced the training tools of future IT teachers. The use of cloud-based
tools facilitates the formation of CBE in higher education institutions and opens the
way to individualization of learning, interactive interaction and active collaboration
between participants in the educational process, and allows the use of the CBE in
training databases.
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Using training, we mean a set of objects, ideas, phenomena, and methods of action
that ensure the implementation of the educational process.

As for cloud-based tools, we mean such training tools implemented by cloud
technologies [21].

The purpose of the article is to develop a model of using CBE in training databases
of future IT specialists.

2 Methods of the study

Methods of research:

— analysis, classification, summarization psycho-educational, specialized and
technical literature on creating a model of cloud-based environment training of
higher education institution to isolate the priority areas of research, defining the
essence of basic concepts of research;

— method of specifying and systematization of theoretical knowledge for the
development objectives of the study;

— modeling — to develop and represent a theoretical model: models of using CBE in
training databases of future IT specialists.

3 Results

Simulation is an indispensable part of pedagogical research, which is used to describe
and study various processes, including information, innovations, properties, as well as
patterns of development of the educational system, educational environments, etc. [13].

We agree with Valerii Yu. Bykov’s opinion [3] that a model is a representation
(analog, image) of a system that is designed and reflects the features and properties of
this system that ensure the achievement of the goals of model construction and use.

Adherence to the system approach allowed us to develop a model of using the CBE
in the training of databases of future IT specialists, which consists of the following
units: target, conceptual, technological, organizational-meaningful, evaluative, and
effective (Fig. 1). Let us consider separately each unit of the presented model.

The target unit identified a goal, namely, to increase the level of professional and
practical competence of future IT specialists to use the CBE in the training of databases.
The tasks of using a CBE in training databases of future IT specialists are to use a CBE
in training databases; improving the educational and methodological complex of the
discipline “Databases”.

The training of students in the discipline of “Databases” using a CBE is based on
several didactic principles and methodological approaches presented in the conceptual
unit.

Learning in a CBE relies on methodological approaches:

System — defines the process of formation of the CBE in training databases as a
coherent system;
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Target unit

Purpose: To increase the level of professional and practical competence of future IT specialists
in the use of a cloud-based environment in database training.

Tasks: use of the cloud-based environment in learning databases; improving the educational
and methodological complex of the discipline “Databases”.

N
Z Y

Conceptual unit

Didactic principles: mobility, interactivity, humanistic
learning, democratization, adaptability, personality-
oriented learning, flexibility, compliance with learning
technologies, informatization.

Pedagogical approaches: systemc,
competent, synergistic, personality-
oriented, active

>4

The organizational and content unit

Activity-Technology unit

. Stages of formation of CBE Methods of using CBE:
« installing and configuring database management

systems;

« development of training material in electronic form; .
« Selection of CBLDS according to the following Blended Learning _Sub-Mo_dels.
criteria:  organizational-didactic, communication, | Work  Zone 'Rotatlon, 'Fllpped
functional; Classroom, Individual Rotation. Pl
« Development of an electronic training course
“Databases” in a CBLDS and filling it with

educational material; Forms: training, independent

. Sele_ctlon of CBT in training datgbases _by the | work, practical training, control

following criteria: functional-didactic, Pl
s - measures.

organizational;

« integration with the ETC “Databases”.

K / Methods: verbal, visual,
practical, stimulating learning

- situation, control, and self- |
Content unit
* Characteristics and requirements for CBE;
* Subjects and objects of CBE;
* CBE teacher, CBE student;

Tools: cloud-based distance learning
system, cloud-based database training
tools.

control.
« syllabus of HEI;
* ETC “Databases”.

Stages of Blended Learning Database: preparatory, diagnostic, practical and active,

controlling, evaluation

v

Evaluation unit

The criteria for the formation of professional and practical competence of students:
motivational, organizational, activity, cognitive, educational interaction.

v

Levels of assessment of the future professional specialists' information and practical
competence development: low, medium, sufficient, high.

The resultant unit

ncreased level of formation of professional and practical competence of future IT specialists on the
: use of a cloud-based environment in training database.

Fig. 1. Model of using CBE in training databases of future IT specialists
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Competent — involves increasing the level of professional and practical competence
of future IT specialists in the course “Databases”, which is manifested in the following
features: understanding of the principles of construction and operation of different
databases models, the procedure for creating databases using databases management
systems, principles ensuring the security and demarcation of databases access rights in
Databases Management Systems (DBMS); able to develop relational databases, create
tables, forms, reports, queries in DBMS; ability to make rational use of cloud-based
distance training systems to solve personal and professional problems;

Synergistic — orient the student to self-organization and self-development;

Personality-oriented — takes into account individual features defines each student as
his/her main subject of study to create favorable learning conditions for him/her;

Activity — determines the focus on the organization of active educational, cognitive,
independent, and communicative activities for the formation of professional and
practical competence of a future IT specialist.

Consider the didactic principles of using a CBE, aimed at meeting the personal
educational needs of future IT specialists as a subject of study and suggest the use of
cloud-based learning tools:

— Mobility — providing the student with access to communication and collaboration
tools regardless of time and place of residence;

— Interactivity — reflects the communicative interaction in a CBE of teachers with
students in synchronous and asynchronous modes;

— Humanistic education — creation for the student in a CBE of the most favorable and
convenient conditions for obtaining a chosen profession, reorientation of the
educational process to his personality;

— Democratization — tools the distribution of rights, powers, and responsibilities
among participants in the educational process in a CBE;

— Adaptability — involves the adaptation of the educational process in a CBE to the
cognitive characteristics of each student;

— Person-centered learning — the realization that a student in a CBE is a person with
his or her own experience and stock of knowledge and skills, the use of which leads
to the best results in learning and the educational needs of each student;

— The principle of the flexibility of learning — a student in a CBE can absorb the
learning material at a convenient time and place, at the right pace;

— Conformity to learning technologies — use of forms, methods, learning tools that are
implemented only in a CBE;

— Informatization is the access of students and teachers to the tools of modern ICT.

The organizational and content units of using a CBE are the stages of the formation of
such an environment and its content component. The stages of formation include the
installation and configuration of DBMS, the development of educational material with
databases in electronic form, the selection of cloud-based systems of distance learning,
the introduction of cloud-based systems of distance learning in the training of student
databases, the selection of cloud-based databases, integration into the e-learning
complex “Databases”. Content component — characteristics and requirements for CBE,
subjects, and objects of the CBE, cloud-based teacher environment (Fig. 3) and CBE
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of the future IT specialist (Fig.2), educational plans education, an educational-
methodical complex of discipline “Databases”, electronic training complex (ETC)
“Databases”.

The technology unit reflects the use of the CBE in the educational process of the
discipline “Databases”, organized in a blended form, so it consists of sub-models of
blended learning. Also in this unit, the teacher selects traditional forms of organization,
methods, and learning tools that can only be implemented in a CBE to achieve didactic
goals. The evaluation unit contains criteria for assessing the level of professional
competence of future IT specialists regarding the use of the CBE in Database training.
Assessment of the level of formation of the specified competence of future IT
specialists is performed according to certain criteria, indicators, and levels.

Resulting unit — the result of the model implementation is to increase the level of
professional and practical competence of future IT specialists on the use of the CBE in
Database training.

Therefore, the CBE model in Databases training consists of the six units described
above and is a prerequisite for its effective implementation into the educational process
of future IT specialists.

The use of CBE in training databases provides support for new modern trends in the
educational process; openness and accessibility of training for all subjects;
confidentiality; efficiency, the flexibility of learning; determining the level of academic
achievement of students; communicative interaction and effective cooperation between
the subjects of study; rapid dissemination of educational material; formation of an
individual trajectory of learning, as well as, encourages students to independent and
active educational and cognitive activity, promotes self-development and increase
interest in learning using modern ICT.

Formation, implementation, and use of the CBE in the training of databases of future
IT specialists in higher education institutions should be carried out to achieve the
didactic goals and meet the educational needs of all subjects, according to the following
characteristics:

— Individualization of learning. The teacher, taking into account the individual
characteristics of each student during the study of databases, uses the possibilities of
a CBE to increase the motivation for learning, the level of educational training (some
students in the school course of computer science did not study databases, some had
difficulties in learning this topic, and some successfully studied it and participated
in school competitions and competitions in which it was necessary to use knowledge
of databases), the speed of perception of educational material, the implementation
of group activities hone in carrying out group projects, etc.;

— Optimizing learning in a CBE. The teacher provides an appropriate set of modern
methods and training tools for databases in a CBE for best results. Optimization of
study of the specified discipline implies an increase of efficiency of training and
success of results of students at the minimum expenditure of time and forces of
subjects of study, and the results of education of students correspond to program
results of training of discipline “Databases”;
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— creation and placement by the teacher of their course on databases in a CBE, which
includes the author’s development of lectures, practical and laboratory works,
control works, etc.;

— rapid dissemination of educational material from databases in electronic format in
various formats through cloud repositories, prompt notification of this to students
and their access to materials regardless of location, time of stay from any computer-
oriented medium,;

— self-assessment of students’ knowledge in a CBE to check their current learning
outcomes from databases based on tests, practical exercises after studying a specific
content module;

— convenient communication of the teacher with the future IT specialists: remote
consultations in synchronous and asynchronous modes (both from the teacher and
classmates) on the issues arising during the study of training material from
databases;

— conducting group research in a CBE, when students perform such research in real-
time, evaluate the performance of each group member. The teacher completely
controls the process of such work, if necessary, may express comments, wishes, etc.;

— convenient cloud-based tools for learning databases.

4 Conclusions

The use of the CBE in the training of databases of future IT specialists s is advisable to
implement based on a specially developed model consisting of the following units:
target, conceptual, organizational-content, activity-technological, evaluative, and
effective. The result of the application of the proposed model is to increase the level of
professional and practical competence of future IT specialists in the use of CBE in
databases training, which tools the confirmed ability of the future IT specialist to
implement the professional activity in the field of databases practical skills, attitudes,
personal qualities and experience that he has acquired while learning databases in a
cloud-based environment.

The performed research does not claim to be a definitive solution to the problem of
using a CBE in training databases of future IT specialists. The analysis of its results
outlined the following areas of further research: the use of cloud services for the
formation and development of professional competencies of future IT specialists.
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Abstract. The article analyzes the results of the survey of 75 lecturers on using
learning content management system (LCMS) Moodle in the educational
process. It is defined that more than 75% of the respondents use LCMS Moodle.
The lecturers up to 30 or over 60 years old, with up to 3-year-work experience in
Universities need methodic assistance. Textual e-learning resources are widely
used in developed courses while video and audio are not used enough. LCMS
Moodle is mostly used during exams or tests and student work, and using LCMS
Moodle should be intensified in lectures, laboratory and practical classes. Among
the most demanded resources are label, page, file, URL, book, assignment,
attendance, glossary, quiz. Thus, the popularization of other resources is
identified as one of the most important. An action plan how to improve LCMS
Moodle usage: increasing the IT competencies of both teachers and students —
planned long-term courses “IT in full-time (blended) learning”; seminars,
consultations, (group and individual forms) both on general issues, and according
to the specificity of the specialties; methodic handouts and recommendations;
improving logistics; improving logistical support — ensuring constant access to
the Internet, updating and equipping computer classrooms; creating of
transparent, predictable and attractive for authors content of the regulatory
framework.

Keywords: learning content management system Moodle, LCMS Moodle,
survey.

1 Introduction

According to EDUCAUSE Horizon Report 2019, “key short-term (one to two years)
trends of accelerating higher education technology adoption are redesigning learning
spaces and blended learning designs” [2]. Teachers prove that blended education gives
the possibility to combine advantages of traditional and innovational types of learning.
Andrii M. Striuk defines blended learning as “the way of realizing the content of
learning that integrates classroom and online learning activities with pedagogically
balanced combination of traditional, electronic, distance and mobile learning
technologies with the aim to achieve learning goals most efficiently” [32, p. 19]. Yurii

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
Attribution 4.0 International (CC BY 4.0).
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V. Tryus and Inna V. Herasymenko refine the given definition, saying that blended
education is “the process aimed at obtaining knowledge, skills and habits, assimilating
ways of cognitive activity and the development, as well as the creative abilities of those
who are participants of education system, on the base of the complex and system usage
of traditional and innovational pedagogical technologies and rules to achieve the
improvement of the educational quality” [36, p. 304].

According to the European University Association report, 91% of universities use
blended learning [8]. The organization of blended learning was investigated in the
researches of Volodymyr M. Kukharenko [16], Olga V. Bondarenko, Svitlana V.
Mantulenko and Andrey V. Pikilnyak [5], Iryna S. Mintii, Natalia A. Kharadzjan and
Svitlana V. Shokaliuk [21], Nadiya O. Holiver, Tetiana V. Kurbatova and Iryna H.
Bondar [10], Natalya V. Rashevska, Serhiy O. Semerikov, Kateryna I. Slovak, Andrii
M. Striuk [27; 29] and etc.

To implement blended learning, the great part of the Ukrainian pedagogical
universities use learning content management system (LCMS) Moodle [3; 4; 6; 7; 9;
11; 12; 13; 14; 15; 17; 18; 19; 23; 24; 26; 28; 33; 34; 38; 39; 40; 41; 42], which is
considered to be the mostly widely-spread LCMS all over the world — in 2019 it is used
in 242 countries [22]. The reason of LCMS Moodle popularity is in its functionality,
free prom money, open admission (Open Source), wide set of instruments and interface
with many languages.

Among Ukrainian scholars the use of LCMS Moodle in educational process is
investigated by Hanna M. Shalatska, Olena Yu. Zotova-Sadylo and Ivan O. Muzyka
[30], Andrii I. Abdula, Halyna A. Baluta, Nadiia P. Kozachenko and Darja A. Kassim
[1], Pavlo P. Nechypurenko and Serhiy O. Semerikov [25], Svitlana V. Shokaliuk, Iryna
S. Mintii [20; 37], Yevheniia M. Smyrnova-Trybulska [31], Yurii V. Tryus, Inna V.
Herasymenko, Vasyl M. Franchuk [35] and others.

Some teachers of Kryvyi Rih State Pedagogical University were among the first in
Ukraine who started working on LCMS Moodle. Finally, it caused the affirmation of
Concept of Development of E-learning Environment in Kryvyi Rih State Pedagogical
University. According to it, there are three stages in Kryvyi Rih State Pedagogical
University.

The first stage involves developing the infrastructure and providing the conditions
for the construction of e-learning environment: training of scientific-pedagogical and
pedagogical staff for implementation of e-learning technologies; a primary fund
formation of electronic didactic and methodological materials and placing them within
LCMS; creation of a control system and evaluation of the quality of e-learning
resources.

During the second stage, according to the Concept, the elements of e-learning system
were implemented: testing the developed e-learning resources while students’ training;
improving existing e-learning resources and filling the database with new ones; creating
and developing electronic evaluation system of students’ achievements; analysis of
changes in the quality of students’ learning as a result of the introduction of e-learning
elements.

The third stage deals with the full-scale deployment of the e-learning environment
(2019-2020): completing the formation of information, methodological, technological
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and organizational components of e-learning environment; constant monitoring of the
quality of e-learning resources and the performance of students’ educational activities;
formation of open e-learning resources, providing citizens’ access in order to create
conditions for lifelong learning; establishing cooperation with Universities (both home
and foreign) in the field of e-learning; exchange of experience.

2 Methodology

The purpose of this article is to systematize the information relating to using LCMS
Moodle in Kryvyi Rih State Pedagogical University educational process, formulate the
conclusions, and determine the prospects for development. The survey method was
used to obtain the data. A Google form (https:/forms.gle/s8DZ7qYcDENUIKZE7)
“Using LCMS Moodle in Kryvyi Rih State Pedagogical University Educational
Process” was prepared, containing 14 questions, one of which is optional (surname,
name, middle name). The lecturers were able to access the survey via email.

The interview term lasted from 12.03.2020 to 18.03.2020. Seventy-five (75)
lecturers participated in the survey (quantitative data of the lecturers in the chairs is
shown in Table 1).

Table 1. Quantitative data of the lecturers in the departments

The number
of survey participants
Department of the Ukrainian Language 10
Department of Chemistry and Methods of its Teaching
Department of Sociology and Economics
Department of Mathematics and Methods of its Teaching
Department of Computer Science and Applied Mathematics
Department of Pedagogy and Methods of Technological Education
Department of Pre-School Education
Department of Physical Geography, Regional Studies and Tourism
Department of Fine Arts
10 |Department of Physics and Methods of its Teaching
11 |Department of Pedagogy
12 |Department of the English Language with Methods of Teaching
13 |Department of Ukrainian and World Literature
14 |Department of History of Ukraine and Law Studies
15 |Department of Applied and Decorative Arts and Design
16 |Department of Botany and Ecology
17 |Department of English Philology
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The percentage distribution of respondents to the question “Do you use LCMS
Moodle?” is given in Fig. 1.

It should also be determined what percentage of respondents has experience in
course development. The distribution of respondents to the question “Do you have
experience in developing courses in Moodle?” is given in Fig. 2. As can be seen in
Fig. 2, more than 20% of those who use Moodle have no experience in designing
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courses. Therefore, they need methodological assistance to increase their IT
competencies.

Fig. 1. The distribution of respondents in response to the question
“Do you use LCMS Moodle?”

Yes
79%

Fig. 2. The distribution of respondents in response to the question
“Do you have experience in developing courses in Moodle?”

In addition to mentioning to a particular department, one of the questions was “Specify
your age”. The purpose of this question was to identify the correlation between
respondents’ age and using LCMS Moodle (the obtained distribution is shown in
Fig. 3). Analyzing the results, we can conclude that lecturers who are up to 30 or over
60 years old use LCMS Moodle the least. When planning seminars or courses how to
use LCMS Moodle, special attention should be given to lecturers of these age
categories.

The next step was to define the relationship between work experience in a higher
educational establishment and using LCMS Moodle. The results are presented in Fig. 4.

Fig. 4 makes us conclude that it is necessary to provide methodological assistance
to lecturers with the least work experience in universities.

The Concept was adopted in 2017, although some lecturers used LCMS Moodle long
before that. That is why one of the questions was “When did you start using LCMS
Moodle?” From this issue on, only responses of the lecturers who use LCMS Moodle
have been analyzed. Therefore, the survey shows that only 12% of the respondents



297

already used LCMS Moodle during 2004-2012. The number of lecturers who started
using LCMS Moodle has increased sharply since 2014 (Fig. 5).

3-10 10-20

Work experience

Fig. 4. The distribution of respondents according to their work experience in universities and

using LCMS Moodle
2004-2012
12%
2019-2020
28%

2014-2015
17%

L

Fig. 5. The distribution of respondents according to starting using LCMS Moodle

2016-2017
12%

2018
31%



298

Researching the intensification of using Moodle the reasons for this should be
identified. That is why, the courses of advanced training of teachers of “IT in Full-
Distance (Blended) Training” were held in Kryvyi Rih State Pedagogical University in
2014 for the first time.

So, in response to the question “How do you increase your competencies in using
Moodle?” the following answers have been proposed: 1) self-education;
2) communication with colleagues; 3) webinars, workshops, seminars; 4) the courses
of advanced training of teachers of “IT in Full-Distance (Blended) Training”; 4) your
option. The distribution of respondents to this question is shown in Fig. 6.

OIT courses Ecommunication with colleagues [[Oself-education Monly self-education

100
S0

80

70

60

50

2014-2015 2016-2017 2018 2018-2020

Fig. 6. Ways to improve Moodle competencies

The great majority of lecturers have indicated several ways — mostly self-education,
communication with colleagues, and courses. Only 20% (2014-2015, 2018) and 10%
(2016-2017 and 2019-2020) have indicated that they increase their level of
competencies only due to self-education. Thus, we conclude that the implementation of
courses plays a significant role in enhancing the use of LCMS Moodle.

According to the Concept, the university is implementing a full-scale Moodle
deployment now. Therefore, it is worth researching the e-learning resource types
lecturers use in their courses.

Options for answering the question “What types of e-learning resources do you use
in LCMS Moodle courses?”: 1) text (*.doc, *.docx, *.pdf and etc.); 2) graphics (*.bmp,
* png, *jpg and etc.); 3) tables (*.xls, *.xIsx and etc.); 4) sound (*.mp3, *.wav and
etc.); 5) video (*.avi, *.mp4, *.mpg and etc.); 6) multimedia (*.ppt and etc.). The
distribution of respondents to this question is shown in Fig. 7.

Analyzing the data, we conclude that lecturers more often use text files in the Moodle
courses (this is the only type of e-learning resources that received values “periodically”
and “mostly” 80%, and multimedia — 50%). Communication with the respondents
shows that the most common materials in the courses are programs, texts of lectures,
literature, etc., and presentations to lectures, which correspond to the obtained results
completely. However, at the same time, audio and video resources are not widely used.
Therefore, using e-learning resources audio and video courses should be popularized.
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Types of e-learning resources
Fig. 7. Distribution of respondents regarding using different types of e-learning resources
Classes in Universities are held in various forms — lectures, laboratory classes, practical

classes, exams, tests. Do lecturers use LCMS Moodle in all classes to the same extent?
The distribution of respondents to this question is shown in Fig. 8.

Odo notuse Erarely O periodically Mconstantly
70

60

50— o |

40 o - -

lectures laboratory  practical classes exams tests
classes

Forms of classes

Fig. 8. Using LCMS Moodle according to the forms of classes

Only 3 lecturers (5%) use LCMS Moodle in the lectures regularly, 6 (11%) use LCMS
Moodle in laboratory classes, 8 (14%) use LCMS Moodle in practical classes, 3 (5%)
use LCMS Moodle in exams, 26 (46%) use LCMS Moodle in tests. Lecturers should
be encouraged to use LCMS Moodle, because it will intensify the educational process,
regardless of the form of the class. For example, LCMS Moodle provides students with
an opportunity to re-watch a presentation to a lecture or a video after the lecture if
necessary. What is more, it makes possible to place the list of references, as well as
links to the literature, the plan of the lecture, etc. Furthermore, it is available to develop
a task as a resource “Assignment” and to choose an option “to submit” the answer
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online in laboratory or practical classes. Due to this, even skipping classes the students
will know the tasks. They change the file only in their cloud storage to correct the
answers, and lecturers link to the updated file immediately.

During tests the lecturers post questions for study, a list of recommended literature
(as references to resources) with page indication, design tasks as a resource “Tasks”,
and evaluate students’ works in the form of testing, etc.

Regardless of the form of class, only 3 teachers (5%) of those who use
LCMS Moodle in the educational process follow this procedure in all classes.

LCMS Moodle has a large set of tools. They can be conditionally divided into
information resources (which only give access to certain information and do not provide
any reporting) and activity resources (which provide some reporting on their
implementation). Fig. 9-11 show estimating of the level of proficiency in using
LCMS Moodle resources.

00 - do not use E1 - beginner user 02 - competent user 3 -expert

Book Label Page Folder File

Resources

Fig. 9. Levels of proficiency in using LCMS Moodle information resources

O0-donotuse E1 - beginner user 02 - competent user M3 - expert

80

70

50 ; & - o

50

30

20

10

Chat Database External tool Forum HotPot SCORM Subcourse Survey Wiki Workshop
package

Resources

Fig. 10. Levels of proficiency in LCMS Moodle activity resources
(resources for which the sum of levels “2” and “3” < 50%)
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Fig. 11. Levels of proficiency in LCMS Moodle activity resources
(resources for which the sum of levels “2” and “3” > 50%)

The obtained data help us conclude that most lecturers need methodical support for
using a wide range of activity resources. The examples of them are instructions for
using these resources, and demonstrations of these resources in existing courses, etc.
One of the most important questions answered by the interviewed lecturers is “What
prevents you from using LCMS Moodle?” The response to this question was separately
analyzed for lecturers using LCMS Moodle and for educators who do not (Fig. 12).

low level of IT lack of time inadequate nothing using other
competencies hardware and  prevents means
software
Reasons

Fig. 12. Reasons preventing from using LCMS Moodle

Most of the respondents noted such reasons as “a lack of time”, “a low level of IT
competencies” and “the nonconformity of hardware and software”. We can conclude
that it is necessary to intensify the methodical assistance to lecturers because
developing e-learning resources of the proper quality is time-consuming what restricts
the use of LCMS Moodle. Many processes can be automated (for example, by
importing tests, glossary entries, enrollment, etc.) with the right level of IT
competencies.
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The lecturers have stated their wishes how to use LCMS Moodle in the educational

process efficiently, (parentheses indicate the number of persons who stated the same
wish):

— providing computer classes of some University buildings with the necessary
equipment (10);

— stability of the site (2);

— possibility of participating in webinars (e.g. via BigBlueButton (3));

— various forms of encouragement of lecturers (including bonuses);

— conducting seminars, consultations on LCMS Moodle features (for example,
electronic booking an appointment with an expert for individual or group
consultations) depending on the specificity of the specialty (12);

— conducting full-time IT courses (blended) training (3);

— developing methodological guidelines of using individual elements in the
educational process (2);

— increasing the relative importance of the development of the e-learning resources as
a form of methodical work of the lecturer (2);

— internal and external expert evaluation of the content and presentation quality of
courses;

— creating transparent, predictable and attractive for authors content of the regulatory
framework, including a clear sample course;

— developing methodological materials for the assessment of competencies acquired
in the course;

— enhancing students’ IT competencies in using LCMS Moodle;

— creating applications in Ukrainian that can reflect specificities of particular
disciplines.

One of the ways how to improve LCMS Moodle in the educational process is providing
a lot of opportunities to enhance your abilities and skills. The main problem is to learn
using it. It is up to a person to use as many tools and capabilities of LCMS Moodle as
possible.

3 Conclusions

The majority of respondents (75%) claim that using LCMS Moodle in Kryvyi Rih State
Pedagogical University educational process is at an appropriate level now. However,
the following steps to improve efficiency should be taken in such areas as:

— involving new educators in using LCMS Moodle;

— promoting using LCMS Moodle regardless of class types;

— facilitating using different types of e-learning resources and more LCMS Moodle
resources by teachers.

The lecturers have defined the main steps to reach this purpose:
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. increasing the IT competencies of both teachers and students — planned long-term

courses “IT in full-time (blended) learning”; seminars, consultations, (group and
individual forms) both on general issues, and according to the specificity of the
specialties; methodological developments, recommendations, etc.;

. improving logistical support — ensuring constant access to the Internet, updating and

equipping computer classrooms (it should be noted that at the time of writing the
article several computer classrooms were completed at the university);

. internal and external expert evaluating of the course quality, both in content and in

submission; creating of transparent, predictable and attractive regulatory framework
for authors’ content.
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Abstract. The paper considers the role of philosophy and philosophical
disciplines as the means of forming general cultural competences, in particular,
in the development of critical thinking. The article emphasizes that the process
of forming over-subject and soft skills, which, as a rule, include also critical
thinking, gets much more complicated under the conditions of the reduction in
the volume of philosophical courses. The paper grounds that one of the ways to
“return” philosophy to educational programmes can be the implementation of
training, using the e-learning environment, especially Moodle. In addition,
authors point to the expediency of using this system and, in general, e-learning
as an instrument for collaborating students to the world’s educational community
and for developing their lifelong learning skills. The article specifies the features
of providing electronic support in philosophy teaching, to which the following
belongs: the difficulty of parametrizing the learning outcomes; plurality of
approaches; communicative philosophy. The paper highlights the types of
activities that can be implemented by tools of Moodle. The use of the following
Moodle test tasks is considered as an example: test control in the flipped class,
control of work with primary sources, control of self-study, test implementation
of interim thematic control. The authors conclude that the Moodle system can be
used as a tools of online support for the philosophy course, but it is impossible to
transfer to the virtual space all the study of this discipline, because it has a
significant worldview load. Forms of training, directly related to communication,
are integral part of the methodology of teaching philosophy as philosophy itself
is discursive, dialogical, communicative and pluralistic. Nevertheless, taking into
account features of the discipline, it is possible to provide not only the evaluation
function of the test control, but also to realize a number of educational functions:
updating the basic knowledge, memorization, activating the cognitive interest,
developing the ability to reason and the simpler ones but not less important, — the
skill of getting information and familiarization with it.
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1 Introduction

Reforming of the education system should be provided for in response to public demand
and information standards of the world educational culture, which is focused on the
formation of key competences of participants in education [30]. In education, the
process of transformation requires revision and reassessment of the humanities,
especially philosophy, as it should be regarded as a powerful methodological platform,
which leads to successful solving of the tasks outlined in the national educational
strategy.

1.1  Outlining the problem

The modern times are characterized by such peculiarities as the accelerated dynamics
of socio-cultural development, the change of interpretative schemes of worldview, and
broadening of information horizons. The processes mentioned above require
understanding of the fact that Ukraine cannot collaborate with European countries as
far as it concerns education and cannot expect for mutual evaluation of academic
diplomas without the development philosophical disciplines as a methodological basis
of critical thinking as mental attribute of key competences. For it is necessary to
introduce e-learning tools in the educational process, the educators should take into
consideration the specificity of their implementation that allow to master the strategy
of teaching philosophy on the basis of the online learning environment. Thus, there is
a need to outline the educational perspectives of philosophy teaching with the
involvement of online learning environment and to identify the particularities of the use
of test tools in this process.

1.2 Analysis of recent research and papers.

The issue of the placing philosophical disciplines in the educational space is considered
by scholars all over the world. The research paradigm is represented by Alan Crawford
[6], John Dewey [7], Diane F. Halpern [9], Jaakko Hintikka [12] Martha J. Kurtz [25],
Matthew Lipman [18], and others. The national tradition includes the publications of
Alina O. Karapetian [15], Igor M. Kopotun [16], Serhii O. Terno [32] etc. John Dewey
was one of the first educators who prioritized critical thinking in education. He believed
that the main drawback of traditional education was its focus on refined knowledge,
devoid of analytical processing. John Dewey outlined a new “reflexive” style of
education, as reflection makes it possible for a student to perceive the object from
different viewpoints. The philosopher notes that “knowledge” does not mean
understanding; certain information does not guarantee that the opinion can get the right
direction. Jaakko Hintikka describes critical thinking as an opportunity to combine
different perspectives, as a crucial resource, focused on the search for cognitive
distortions. He thinks that to teach how to think and analyze is a huge challenge from
education to philosophers [11]. The researcher substantiates the notion of Socratic
epistemology as a special cognitive strategy, which has a dialogical form [12].
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Standard educational programmes cannot achieve such progress in the development
of cognitive skills, as the programmes, including the development of critical thinking.
The author of an educational programme focused on reflective thinking Matthew
Limpan admits that teaching thinking skills is different from the ordinary acquisition
of academic knowledge. He substantiates the idea of higher order thinking, which
synthesizes creative, moral, ethical and critical thinking. Matthew Lipman considers
the ways of thinking as necessary modes of reflective educational practice [18].
Lipman’s approach was developed by Gerald A. Matthews [27], Joanne R. Reid [26]
and others. Therefore, the reflexive paradigm highlights reflective and dialogic
strategies as a development of personal autonomy embedded in a special space of
mutual open-mindedness for joint exploration and discovery.

The use of the potential of philosophy in the development of critical thinking and
other important competences is complicated due to several reasons. Firstly, the place
of philosophy in a number of general educational courses is uncertain. Secondly, it is
complicated to transfer the content of philosophical disciplines to e-learning platforms.

The practical implementation of this project is based on one of the most promising
online learning platforms, which is actively implemented in the educational process and
facilitates its modernization — Moodle. In the current educational discourse, the
potential of using e-learning platforms is considered in various aspects [2]. Serhii V.
Petrenko [23], Yurii M. Pienkin and Nataliia M. Yatsenko [24] consider Moodle as an
important component of the provision of distance education and blended learning. Elina
Yu. Zhelezniakova and Iryna V. Zmiivska [36] treat it as prerequisite for realization of
the students’ self-management capacity. Anton V. Myshchyshen [19] considers Moodle
as tools of information and communication support to the process of advanced training.
Oleksandr V. Avdieiev [3] and Gabriela Carmen Oproiu [21] draw attention to the fact
that Moodle is a way to optimize the educational process in higher educational
establishments. For Serhii M. Nedilko, Olean O. Chumak, and Tetiana S. Plachynda
Moodle is a key aspect of quality of professional training of future specialists [13].
Carmen Holotescu, Gabriela Grosseck, Vladimir Cretu, and Antoanela Naaji outline
that e-learning platforms provide students’ involvement in the global educational space
and the development of lifelong learning skills [13]. The use of e-learning platforms is
also considered in the context of globalization, changes in the institutional status of the
education system [33]. Hanna A. Horshkova [14], Andrii V. Semenets [28], and Halyna
A. Biletska [4] draw attention to the considerable practical experience of using Moodle
in the process of teaching exact mathematical sciences and natural sciences. Yevhen V.
Dolynskyi [8], Kateryna Yu. Akulenko [1], Hanna M. Shalatska, Olena Yu. Zotova-
Sadylo and Ivan O. Muzyka [29], Viktoriia O. Ustinova, Svitlana V. Shokaliuk, Iryna
S. Mintii and Andrey V. Pikilnyak [34] show that Moodle can be used by teaching
social science and humanities.

1.3 Unsolved aspects of the problem

Unfortunately, there is a dangerous tendency in the national education to curtail the
humanities, especially philosophy, ethics, aesthetics, cultural studies, etc. They are
losing their positions, undermined by the tendencies of educational instrumentalism and
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vital pragmatism. The reasons of such situation are as follows: the relativization of the
educational culture, the lack of definition of standards of quality of education, as well
as rigidity, the firm rootedness of the “monopolized” post-Soviet educational tradition.
After a few decades, philosophical subjects focused on Marxism lost their relevance,
as they reproduced the structures of crowd psychology, the realized ideological function
and function of identity formation. As a result, philosophy focused on Marxism created
a false stereotype about its uncertainty or even its uselessness. Thus, a hidden paradox
has emerged: the minimization of the humanities in education contradicts current
educational strategies, outlined in the Law on Education.

Among the educational competences defined by the Law on Education, there are a
number of extra-curricular competences, which, in our opinion, provide for an in-depth
mastery of a philosophical resource. According to the Law on Education, “common for
all competences are the following skills: reading with understanding, a skill to express
one’s opinion orally and in writing, critical and systemic thinking, ability to logically
justify one’s position, creativity, leadership, ability to manage emotions in a
constructive way, assess risks, make decisions, solve problems, ability to cooperate
with other people” [35]. Thorough analysis of the subject field, included in the scenario
of achieving the stated goal, implies a direct mastery of the information product of
philosophical genesis. Instrumental competence, which means performing technical
procedures and operations, ways of determining information adequacy, criteria for trust
in an information source, etc., is also particularly relevant.

Therefore, the main unsolved aspect of the problem is the question of whether the
information, purified from philosophy, is sufficiently efficient in competitiveness of
education if it is considered as a complex product, formed by long-term research
selection by historical trial and error and as the result of successful, balanced, and
projected educational programmes, focused on education and society, theory and
practice. The implementation of electronic support in the teaching of philosophy is also
important. However, the specific nature of philosophy as a subject should be taken into
consideration. Using e-learning platforms is a definite challenge of the modern times,
so the educators need to respond to it adequately. Nevertheless, the following question
arises: how and to what extent can we trust e-learning, in training philosophy and other
humanities?

Thus, the objective of the paper is to reveal the peculiarities of electronic support of
teaching philosophy, highlighting its subject specificity on the basis of methodically
substantiated forms of test control.

2 Theoretical basis of the research

If philosophy is considered as a source of critical thinking, the method of its formation
appears as a combination of different models of learning. It is clear that “rigid models”
are typically suitable for individual tasks, while “soft models” dominate when there are
atypical problematic situations with uncertainty potential. Such models play a special
role in the process of personality formation. “The development of critical thinking is
just such a task that can be solved with the help of a soft learning model,” says Serhii
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O. Terno [32, p. 18]. Methods of the critical thinking development require a set of
conditions that include problematic situations, knowledge of critical thinking strategies,
creating choice situations, making a dialogue, giving students’ opinions in writing, the
right to correct mistakes, etc. This system of learning implies its openness, plasticity,
the presence of variations and feedback. Individual-oriented project methods and
dialogue play a special role, as they are focused on reconstructing the educational
participants’ individual experience. The methodology is based on the following
principles: identifying and denying assumptions, verifying accuracy of facts and logical
consistency, examining context and exploring alternatives [32, p. 18]. In our opinion,
this is the way in which the monologic “banking” or fixed teaching is reoriented to
qualitatively developing innovative model.

Such a guideline was taken into account by the community of lecturers of the
Philosophy Department in Kryvyi Rih State Pedagogical University in the process of
teaching the course “Philosophy” with its positive consequences. Firstly, the
philosophical resource was preserved as a source of formation of different types, styles
of thinking, a methodological platform for learning the variety of the best examples of
world philosophical culture. Secondly, the structure of the course, the logic of its
presentation, demonstrated the effective implementation of a number of tasks of
informative and constructive content, as it successfully combined the traditional
informative or lecture-seminar system of education and the modern pedagogical
approaches, which necessarily include person-oriented techniques.

Thus, there was a need to combine the critical resource of philosophy and the tools,
provided by the e-learning environment. Obviously, such a combination could not have
been a perfunctory transfer of the course to an online learning platform. However, it
also requires both the peculiarities of the course and the specifics of the chosen
platform. We used Moodle as such e-learning platform.

In our opinion, we should consider the particularities of using Moodle, taking into
account the global challenges, tasks and problems that cause the reform of the education
system in Ukraine. Moreover, it is necessary to pay attention to features of use of the
platform in comparison with similar systems. Thirdly, it is necessary to demonstrate the
expediency of appealing to Moodle, in the context of teaching the social sciences and
humanities, especially philosophy.

As for the first aspect, we should admit that the implementation of Moodle is
increasingly correlated with the prospect of implementing the principles of blended and
distance learning, taking into account that the latter is a relatively new phenomenon in
the educational space of Ukraine [5]. Serhii V. Petrenko says: “The use of modern
information and communication, electronic technologies in combination with
pedagogical experience will allow to raise higher education in Ukraine to a higher
level” [23, p. 140]. This problem is also considered in the context of globalization,
changes in the institutional status of the education system and the integration of the
national education system into the European educational space [20, p. 116]. In response
to these challenges, the scholars draw attention to the following benefits of distance
learning: the ability to save considerable amount of time while displaying significant
amounts of information; focusing on the specific achievements of each student;
ensuring the relative independence of the process of communication between the
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student and the teacher from the place and time, organization of control and planning
of students’ independent work in the conditions of reduction of class hours and
transition to the credit-modular system, etc. [17, p. 102; 36, p. 34]. In general, these
characteristics have economic, operational, informational and pedagogical dimensions
[19, p.98]. Unlike distance learning that requires using ICT, blended learning
presupposes a combination of different forms of activities (traditional, distance,
electronic, etc.), at the same time it takes advantage of distance learning and eliminates
its disadvantages [23, p. 141]. An important tendency of recent years is the increasing
level of integration of distance and traditional learning [3, p. 6].

As for the second aspect, we should mention that there are several groups of e-
learning organization software: copyright software, learning management systems,
content management systems, and educational content management systems [24,
p- 105]. Among these tools, one of the most suitable for higher education institutions is
the open source distance learning platforms, to which the Moodle belongs (in general,
there are a great number of such systems: ATutor, Claroline, Dokeos, Sakai,
Prometheus, etc.) [24, p. 106]. A considerable number of scholars think that Moodle
has certain advantages over other similar systems. The evidence is the considerable
number of users who have chosen this system (about 90 million people [23, p. 140]),
as well as the fact that it is used by educational institutions in more than 100 countries
[24, p. 106], demonstrating positive statistics of students’ involvement [21, p. 428—
430]. The basis for the functioning of this system is based on the principles of social
constructivism, according to which, the teacher is regarded as an assistant and mentor;
training is carried out in activity; self-presentation and self-realization of students are
provided; the learning environment is flexible, able to adapt to specific needs; the
student can observe and respond to the activity of participants in the educational process
[31]. Accordingly, Moodle allows to organize distance learning in such a way that it
meets the today’s didactic requirements: regularity, systematic character, objectivity of
control, individuality, economic efficiency, that is, it is fully capable of completing the
tasks assigned to it [3, p. 7].

Other advantages include: openness of the system, ability to adapt to specific tasks
and types of activities; providing ample opportunities for communication and data
exchange; the availability of a flexible evaluation system and opportunities for
statistical analysis of performance; versatility and simplicity in using [24, p. 106]. An
important argument in favour of Moodle is that as an open source system, it can be
freely distributed, applied and modified [23, p. 141].

Moodle is quite capable of providing the distance learning functions assigned to it,
but it should be admitted that the use of a virtual learning environment has its
peculiarities when it supports training courses in philosophical disciplines.

(1) The complication of parameterization of learning outcomes. This is due to the
fact that all philosophical disciplines and, first of all, philosophy involve the teaching
of thinking, and not just memorizing the biographies of a number of philosophers and
difficult obscure terms. Obviously, this peculiarity is inherent in other courses, but the
main difference is that the results of teaching philosophy are very difficult to calculate
and quantify. This problem is typical, in general, for determining the level of
competence formation, which does not reduce to specific knowledge, abilities and
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skills. We have discussed above the competences, which include, inter alia,
environmental competence and information and communication competence, lifelong
learning, civic and social competences related to the ideas of democracy, justice,
equality, human rights, well-being and a healthy lifestyle, with an awareness of equal
rights and opportunities; cultural competence. For this type of competence there is a
problem of verification, parameterization, quantification, the solution of which would
make it possible to simply revision of the level of their formation by tools of e-learning,
where testing is particularly convenient and widespread.

(2) The plurality of approaches. The second problem is related to the specificity of
philosophy, namely its pluralistic nature. Philosophy cannot be represented as a single
holistic entity, the conventional result of a study of the existing philosophic community.
Philosophy is a constant development of thought, which consists in asking questions,
finding answers and constantly rethinking them. Thus, any reference or educational
material in philosophy bears a significant imprint of the philosophical position of its
author, which cannot be considered universally acceptable to all participants in
philosophical discourse.

(3) Communicative nature of philosophy. There was an experiment when the android
Bina48 gave a lecture on philosophy [22]. Its results show the achievements of robotics,
but they do not mean a breakthrough in the teaching of philosophy. The main results of
the teaching of philosophy are formed in the course of communication; they are
argumentative and critical skills, values and socio-cultural competences.

For the use of e-learning courses is an up-to-date challenge that can greatly enhance
students’ cognitive activity through interesting activities, the philosophy teacher must
find ways to integrate these activities into the learning process and use them in a way
that does not deteriorate, but rather improve the quality of philosophy teaching.
Obviously, it is simply impossible to fully implement a philosophy course on an e-
learning platform without communicating with a teacher. It is not only about teacher’s
support in forums, chats, ongoing consultations and other forms of feedback, but it is
also about full-fledged group seminars, involving pluralism of thoughts, discussions,
and critical, philosophic reasoning in real-time.

3 Results of the research

In teaching philosophy, not all activities are reduced to face-to-face communication.
The student has to develop skills of individual work, be able to work with primary
sources, to carry out relations and systematization, to draw conclusions, to reason the
opinion and to express it and so on. Thus, in the process of philosophy teaching, it
makes sense to use e-learning courses as a support of full-time study, which allows to
cover other activities of the student and to evaluate his or her individual work. Let us
consider some of the techniques of using a Moodle-based e-learning course and their
peculiarities in philosophy teaching, using the Moodle controlling tools in the
philosophy course.
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3.1 Test control in the flipped classroom model

Firstly, the thing that makes Moodle convenient is to provide theoretical material. This
approach makes it possible to use the flipped classroom model when students are
introduced to the lecture material before the lecture begins. Then, the lecture itself is
based on explaining the most interesting points of the topic, discussing problematic and
incomprehensible parts of the material (Fig. 1).
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Fig. 1. Test control in flipped classroom model

It is advisable to combine the flipped classroom model with the simplest test to check
whether the students have read the material to the lecture. Test tasks most often involve
the literal reproduction of text and they perform two functions: checking for content
understanding and activating memorization.

We should admit that the test assessment of the quality of the philosophy study is
quite complicated and, when provided formally, it usually has a negative result. Firstly,
ordinary tests are mainly focused on checking the memorization of certain
characteristics, terms and names, which is quite possible without understanding the
essence of the philosophical concept. Secondly, tests without any material, given in
advance, provide students with a choice of a textbook or other reference sources. In the
case of philosophy, it cannot be guaranteed that the opinion of the author of the test
coincides with the way the relevant material is presented in the textbook chosen by the
student. Thus, it is advisable to limit the use of simple verification tests as a control
measure in the virtual accompaniment of philosophy training to the following
parameters:

(1) tests can only serve as a tool of the simplest control of familiarization with
the material before the lecture;
(2) tests should be directly bound to, and limited to, the material provided.
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It is necessary to mention some technical points. Moodle allows you to create various
types of tests. For this purpose, it is quite convenient to use several test types: multiple
choice tests, tasks with short answer, matching tasks, built-in answers, gap texts, true
or false statements. The most problematic types of tasks are multiple choice tests and
gap texts, where a student has to fill in the missing words. In Moodle multiple choice
tests are implemented very well, if you do not take into account the following feature:
if the student selects all the answers, he or she will be assessed as having chosen all the
right answers. Therefore, while creating the test, it is advisable to use the penalty for
incorrect answers, which is realized by negative indicators.

Missed word assignments or the gap texts differ from short answers in that regular
“*” expressions to substitute any character sequence cannot be used. Missing words
should be filled in, so there is a serious spelling problem. If we do not consider the cases
of the students’ illiteracy or carelessness, we deal with the instability of Ukrainian-
speaking philosophical terminology and the lack of a stable tradition of Ukrainian
transliteration of the philosophers’ names. For example, “Leibniz” can be spelled in
Ukrainian as ‘Jleiownin’ — ‘Jleiiouunn’ — ‘JleiOnins’ — ‘JIaiOunmns’ — ‘JIaii6unin’ and etc.
There are several ways out of the situation. For example, it is possible to provide
students with accurate spelling, to familiarize them with the terms to be used in the
tests, and to provide clear instructions for completing this type of assignment.

3.2  Test control of work with primary sources

The skill to work with primary sources, analyze them and correlate with the theoretical
material described in the textbook is an important type of students’ activity while
studying philosophy. The primary sources are often discussed at the seminar, but this
kind of work can be successfully implemented through the online support of the Moodle
training course. In addition to widespread multiple-choice tasks and built-in answers, it
is appropriate to use gap texts and true or false statements. Moreover, it is necessary to
focus not on the literal reproduction of the text of the primary source, but on realizing
the author’s opinion and on correlating it with the philosophical direction or tradition
to which the author of the text belongs. The re-writing tasks showed good results in
“true or false statements”, when the opinion presented in the source text is formulated
in other words (Fig. 2).

3.3  Test control of independent (out-of-class) learning

The university course in philosophy provides much of the material that the student
studies out of the classroom. It is necessary to state that making notes and writing
assignments are irreversibly out-of-date, but this should not be considered as a negative
trend. Rewriting and reproduction is rapidly inferior to speculating and evaluation,
which should be reflected as a change in teaching methods, especially in philosophical
courses that have a world-view forming task. Independent study in a philosophy course
means that the student works on certain themes for which the student has been provided
with the relevant list of references. However, no one can guarantee that the student will
not use Google search engine as the primary source of answers instead of reading
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recommended textbooks and sources. In such situation, one can find some positive
aspects, as independent work involves familiarity with fairly standard concepts,
definitions and personalities. Thus, doing simple tests for choosing names, book titles,
philosophical directions will not be superfluous, and it will allow the out-of-class study
with the online learning environment should also include tasks that do not provide
obvious answers that pop up in the first search engine rows. So, it is advisable to
develop tasks that help the student to master the material submitted for self-study. It is
appropriate give the student a task to analyze the text where the student is offered to
choose a statement that most fully reflects the main idea of the text, or a statement that
contradicts the text, a statement that may or may not a conclusion (Fig. 3).
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ofQHOro ii Nono)xeHHA, BigWyKaHHA xo4ya b geKinbKox cynepeyanMsux ¢aKTis NpHBOOHTE OO
cnpocTyBaHHA HaykoBoi Teopii B yinomy".

BwbepiTb 04HY BiANOBigb:
MpaeunbHo

HenpaBunsHo

Fig. 2. Test control of work with primary sources

lOpreH Xabepmac o6rpyHTOBY€E TEOpIil0 KOMYHIKaTUBHOI Aii Ta 3acaan KOMYHIKaTUBHOI €TUKWU, BUKOPUCTOBYIOYM
NOHATTA KOHCEeHCYCY, Wo nepeabayae 6anaHc iHTepecis Ha rPYHTI NOPO3YyMiHHA SK CNiNbHOI METU KOMYHiKaUii,
Ha 3acafax KOMYHiKaTWBHOI KOMNETEHTHOCTI, TONEePaHTHOCTI, CONAAPHOCTI. MOHATTA KOMYHIKaTUBHOI
KOMNEeTEeHTHOCTi k0. XabepMaca po3yMieTbCA K CTaBNEHHA A0 iHLWOro SK PiBHOr0 y KOMyHiKalii, He3aneXHo Big
pacoBoi, CTaTyCHOI NPUHANEXHOCTI.

0bepiTh TBEPAIXKEHHSA, AKE CyNnepeyuTb ifesM, HaBeeHNUM Y TeKCTi.

BubepiTb 0aHY BiANOBIAb:
a. KoMyHiKauis 3MiHIOETbCA 3a1€XXHO Bifi pacoBoi, reHAepPHOI YY CTaTyCHOI NPUHANEXHOCTI.
b. KoHceHcyc -- ue bananc inTepecis.

c. KoMyHiKaTUBHa KOMNETEHTHICTbL MOXe ByTu oxapaKkTepu3oBaHa K HeynepeaXeHicTb Woao
Y4acHMKIB KOMYyHiKauii.

d. MeTa KoMyHiKauUii -- ue NOPO3yMiHHA.

e. KomyHikauia 30iNCHIOETbCA Ha 3acafax PiBHOCTI, TONIEPAHTHOCTI, CONiJapHOCTI.

Fig. 3. Test control of out-of-class study
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The specificity of test verification of out-of-class study is the need to set a deadline
clearly. This is due to the fact that most of these tasks are woven into the canvas of the
classroom material and their untimely fulfillment breaks the logic of teaching. On the
other hand, the student should understand that out-of-class study is as chronologically
regulated as activities in the classroom, which are carried out on schedule. The method
of self-study is not regulated. It is focused on checking the results; thus the student
develops skills of self-study, self-control and planning.

3.4  Test implementation of interim thematic control

The possibility to make full use of test tasks for interim control is also limited. Firstly,
it does not justify setting a high score for these types of control, so it stimulates some
manifestations of students’ plagiarism, because it exists in a form of distance learning.
Secondly, thematic control does not imply the availability of ready-made material, as
in the case of preparation for an “flipped classroom” or an activity for checking
understanding of primary sources. Thirdly, thematic control should be designed not
only to check what students have memorized, but also to presuppose tasks that require
speculation and reasoning. Thus, it is appropriate to use such tasks as matching,
multiple choice tests, but with a slightly more complicated formulations. The
challenges of finding a mismatch, finding an error, or finding the wrong answer are
considered to be fruitful. The task of matching statements with authors has also shown
good results as well as the tasks for chronological ordering. In addition to testing
knowledge, the matching tasks also have a cognitive load: it is convenient to offer
students a number of characteristics of philosophical directions or doctrines, which are
usually opposed, in order to relate them to these areas (here it is appropriate to create
the task in such a way that the characteristics are distributed evenly and not more than
three parameters, optimally two). It is appropriate to offer students assignments for
reasons that involve establishing a pattern, continuing a logical chain, choosing the
causes or effects of a particular position.

We should draw attention to the task of drawing conclusions in which students are
asked to select all the correct conclusions (or one) from the text proposed. In the simpler
version, it is a reformulation of the thought, in a more complex one, the logical or
substantive consequences generated by the idea demonstrated in the text. Test for
matching is convenient to use as an extension of the test for true or false statements,
because it allows you to evaluate a number of statements at once by correlating them
with the choice of true/false (Fig. 4).

The result of thematic control in this form is not only the score expressed in points,
but also a certain broadening of the student’s horizons. Obviously, in the development
of in-class and out-of-class activities, the student does not focus on reading the works
of the philosophers mentioned above, but focuses primarily on short theoretical
information that can provide a clear answer to the questions of the seminar or the
assignment for out-of-class study. Philosophy does not provide such answers. The
teaching of philosophy involves the formation of the skills of contextual, discursive
analysis, aimed at clarifying the course of reasoning of a particular philosopher, which
leads him to certain conclusions. The mentioned test organization achieves at least two
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goals: firstly, it familiarizes students with the aphorisms and important quotations of
the classics of philosophy, shows their depth, and secondly it develops the skills of
philosophical analysis and intensifies educational interest. An indirect, but pleasant,
consequence is that students remember the names of philosophers and basic
philosophical terms.

JawTe BiANOBIAiI HA NUTaHHA LWON0 HAaBeAEeHUX BUCJOBIB.

Mucautens enoxu MNMpocBiTHUUTBa XKaH-XKak Pycco cTeepaxxysas: "/lloAnHa Hapoannacs
BIJIbHOIO, a/1e CKpi3b BOHa 3aKyTa B 3a/i30". Y4 NpaBubHO TAYyMaynTy MOro AYMKY Takum BubpaTtu... v
YUHOM: NIIOAVHA BiNbHa Bif NPUPOAW, ane CyCcniNbHUIA Nporpec o6TAXYE ii?

ABCTPINCbKUI NcuxiaTp BikTOp ®paHKA CKa3as: "cB80604a M0B'a3aHa 3 0O6MeXEeHHAMMY,
BOHa rPyHTYETLCSA Ha HMUX". Y1 NPaBUNbHO CKa3aTu, Wo ®paHKN NOMUNSETLCS | NOACbKa Bubpatu... v
csobopa HiYMM He Moxe ByTu obmexeHa?

MNpasunbHO
MucbMeHHUK i pinocod XKan-MNMonb CapTp cTBEpPAXYBaB: "fAKLWO bora HeMae, M1 He MaEMO HenpasunbHO

nepea coboio XoAHNX MOPanbHUX LiHHOCTen abo Npunucis, siKi BunpasaoBysann 6 Hawi
BYMHKY. TaKUM YNHOM, MW CaMOTHI, i HAaM HEMaE NMpPoLeHHS." Y1 NPaBUIbHO rOBOPUTH,
wo CapTp Ma€ Ha yBa3i, WO Ti/Ibku 3a HasBHOCTI bora nioanHa MoXe ctaTu csob6oaHo0?

BubpaTtu... v

®paHUy3bKUIN NTMCbMEHHUK i inocod Anbbep Kamio ckasas, Wwo "csoboga -- ue He
npusinen, a 0608'30K". Y1 NpaBuIbHO FOBOPUTH, LLIO MOro AyMKa CX0Xa Ha ineto XKaHa- BubpaTtu... v
Mons CapTpa: "/il0anHa npypeyeHa 6yTu BibHOK0"?

®paHLUy3bKuii NoNiTUK OHope Mipabo cTBepAXyBas, WO "II0ANHI, 418 Toro wob nopsatu
CBOI KanAaHu, fo3BoneHi 6yab-9Ki 3acobu, 6e3 XoAHOro BUK/MOYEHHNA". Y1 NPaBuIbHO BubpaTtu... v
uen BUpas xapakTepusye NIoACbKy csoboay?

®DpaHUy3bKui inocod-ek3ncTeHuUianict XKaH-Nonb CapTp CTBEpPAXYBaB: "Pa3oM 3i

CBOE€I0 cB060A0I0 71 30608'93aHNIA NparHy Ty cBo60AN IHLWINX, 1 MOXXY NPUAMATHN B IKOCTI

MeTy MoK cB0o60Ay NnLe B TOMY BUNaAKY, SKLWO NOCTaB/o cobi 3a MeTy Takox i ceobogy  Bubpatw... v
iHWMX". YY1 NpaBuAbHO roBOpUTH, WO cBo6OAa OKPEMOI NIOAVHN MOX/IMBa NiNLLE 3a

yMoBM cBo60oAM iHLWMX noaen?

Fig. 4. Test implementation of interim thematic control

4 Conclusions and prospects of further research

Trends in modern education are linked, on the one hand, to the desire to develop cultural
competences and, on the other, to take into account the informational influence, using
its opportunities. The philosophical courses, especially philosophy, are directly meant
for the formation of beliefs and convictions, values, systemic and scientific worldview.
Therefore, the significant reduction or even the complete exclusion of philosophy from
higher education in favour of majors jeopardizes the realization of the stated
educational priorities. The creation an e-learning environment will help to simplify and
universalize a significant number of types of activities dealt with memorizing
information and providing control, so lectures have more time for other activities. First
of all, these are activities directly related to communication, which is an integral part
of the philosophy training. Moodle can be used as a tool of the online support of the
philosophy course, but it is not possible to transfer a full amount of discipline into the
virtual space, as this course has a considerable ideological load. This is due to the
dialogic, discursive, communicative and pluralistic nature of philosophy. However,
taking into account the peculiarities of the discipline, it is possible to provide not only
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the evaluative function of test control, but also to realize a number of educational
functions: the updating of basic knowledge, memorization, activation of cognitive
interest, the development of ability to reason and more simple, but not less important,
— the skill to familiarize oneself with information.

We should note that the use of e-learning environment on the one hand imposes
certain restrictions on the educators and creates a risk of “mechanical” passage of the
course by the students. At the same time, it encourages the teacher to develop new and
rethink existing forms of learning in order to fully implement them in e-learning support
systems [10].

The peculiarities of the use of Moodle as a tool in the philosophy teaching can be
extended to other courses, not just the humanities. They open the prospect of using test
tools not only as a control but also as an effective learning tool. Moodle tools such as
essays and seminars are promising to assess the level of idea formation, the ability to
express and reason students’ own opinions, but they also have their own
implementation specifics, which we will highlight in future research.
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Abstract. This paper studies the concept related to E-learning and the Virtual
Learning Environment (VLE) and their role in organizing future teachers’
terminological work by specialty. It is shown the creation and use of the VLE is
a promising approach in qualitative restructuring of future specialists’ vocation
training, a suitable complement rather than a complete replacement of traditional
learning. The concept of VLE has been disclosed; its structure has been presented
as a set of components, such as: the Data-based component, the Communication-
based, the Management-and-Guiding ones, and the virtual environments. Some
VLE’s potential contributions to the organization of terminological work of
future biology teachers’ throughout a traditional classroom teaching, an
independent work, and during the field practices has been considered. The
content of professionally oriented e-courses “Botany with Basis of Geobotany”
and “Latin. Botany Terminology” has been revealed; the ways of working with
online definer (guide), with UkrBIN National Biodiversity Information Network,
with mobile apps for determining the plant species, with digital virtual herbarium,
with free software have been shown. The content of students’ activity in virtual
biological laboratories and during virtual tours into natural environment has been
demonstrated. The explanations about the potential of biological societies in
social networks in view of students’ terminology work have been given.
According to the results of empirical research, the expediency of using VLEs in
the study of professional terminology by future biology teachers has been
confirmed.

Keywords: Virtual Learning Environment; E-learning; terminology
competence, system of future science teachers’ vocation preparation.

1 Introduction

The integration information and computer technologies (ICT) into the educational
process sets up higher requirements for the future teacher’s professional qualities. Thus,

Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License
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an updating the approaches to the organization of educational activities in higher school
with an emphasis on self-development and self-study ones become more and more vital.

The intensity of the educational process increases, it also becomes more dynamic
and continuous (we mean the principle of lifelong learning), and educational
technologies are changing accordingly. Electronic learning (e-learning) emerges as
innovative educational technology [2]. Ukrainian higher educational institutions (HEI)
are actively implementing these technologies into the educational process. The
integration of Ukraine toward European and world educational spaces challenges both
pedagogics science and education system to search for effective approaches to quality-
based restructuring of future specialists’ vocation preparation. One of such aspects is
the creation and use of the Virtual Learning Environment (VLE) which is a complement
rather than a complete replacement of traditional classroom training.

At present, there are many tools for creating web-based learning experiences [30;
41] that becoming more powerful and easier to use, and Internet technologies advance
at unexpected levels.

An important the feature teacher’s occupational formation is the development of
professional-and-terminological competencies being revealed by way of understanding
of biological concepts and using discipline-related terminology. For that reason,
innovative educational approaches that aimed at professional competence formation
and based on future teacher’s terminological competences become increasingly
popular.

However, due to the fact permanent updating of e-learning concepts, it is necessary
to develop new approaches to organizing the future biology teachers’ terminological
work by specialty into VLE that are professional significant to them.

This research is aimed at identification opportunities and a specificity use of E-
learning and Virtual Learning Environment in organizing future teachers’
terminological work by specialty.

2 Materials and methods

Issues related to professional-and-terminological competence formation have been
investigated by scientists in various aspects. Especially, the communication
competences were considered in the studies by Mikhail M. Bakhtin [3], forming of
professional-and-terminological competence of future bachelors in economic area of
expertize were highlighted by Iryna V. Vlasiuk [66]; Lesya V. Viktorova [62] proposed
a method to perceive the veterinary terminology originating from Latin and Greek.
These and others researches contributed a lot to the evolution of knowledge about
professional-and-terminological competence formation.

Scientists are united in their viewpoint about fact that the terminological language
fluency by the future science teachers is the key to their successful professional activity.
Thanks to this fact they can selection of terms in accordance with the academic topic,
distinguish of terms semantic as well as their Latin counterparts, use ones of according
to their definition, terms and professional words differentiation.

Thus, the biology teachers’ vocation preparation must involve the formation



323

students’ terminological competence by high level. And since biological terms are pre-
dominantly of Latin origin so it is quite important to understand their semantic meaning.
It is the modern ICTs that greatly simplify process mastering of terminological
competences.

Recently, scientific literature pays much attention to increasing the efficiency of the
educational process with the use of ICT. The theory and practice of higher education
have accumulated experience that can form the basis for students’ training system
upgrading with the help of ICT: the didactic principles and regularities of educational
process informatization in higher education are determined by Olga V. Bondarenko [7],
Valerii Yu. Bykov [8], Maiia V. Marienko [28], Serhiy O. Semerikov [49], Vladyslav
Ye. Velychko [13], Myroslav 1. Zhaldak [70] etc.; the peculiarities of ICT application
in high school educational process are studied by Galyna O. Kozlakova [9], Olena O.
Lavrentieva [23], Natalya V. Rashevska [44], Irena V. Robert [46], Lina M. Rybalko
[24], Snizhana O. Zelinska [69] etc.; the computer-based learning tools are theoretically
substantiated and developed by Oksana M. Markova [27], Serhiy A. Rakov [43],
Kateryna I. Slovak [31], Vladimir N. Soloviev [34], Andrii M. Striuk [45], Tetiana A.
Vakaliuk [60], Nataliia P. Volkova [42] etc.

We can observe a significant increase in the number of studies that have focused on
ICT use in the educational process. In particular, these are the studies of Svitlana M.
Amelina [57], Dmytro S. Antoniuk [61], Liudmyla I. Bilousova [6], Halyna I. Ivanova
[18], Vasyl P. Oleksiuk [35], Liubov F. Panchenko [36], Olga P. Pinchuk [39],
Volodymyr V. Proshkin [17], Ivan M. Tsidylo [54], Yurii V. Tryus [51] and others. In
their work Nadiia R. Balyk [4], Dan Benta [5], Pierre Dillenbourg [10], Evgen
0. Kozlovsky [20], Hennadiy M. Kravtsov [21], Oksana S. Lytvyn [50], Pavlo P.
Nechypurenko [33], Kateryna P. Osadcha [56], Noawanit Songkram [53],
Simhachalam Thamarana [58] are paid special attention to VLE.

3 Theoretical background

For the past few years, computer technologies for the support teaching have been
developed including as assessment or communication tools. It is well known the
modern technologies enable to be combined these tools into single products that called
VLE. So, a VLE can be defined as a self-contained computer based online environment
enabling interactions between instructor and learner [58].

A VLE handles information that directly related to students’ study, for instance, they
are lecture notes, online discussions and perhaps students’ grades. Moreover, a VLE
deals with the management of other information which can be directly not connected
with teaching “in the classroom” [58].

According to Simhachalam Thamarana, a VLE is an online (web) environment
where various tools are provided for teacher and student to facilitate the learning
experience. VLEs generally operate across the World Wide Web, so one often only
need an Internet connection to access a VLE. But even so the teacher has a chance to
give access for only registered students.

VLEs can be identified by the following main features, namely [10]:
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— A VLE is a designed information space.

— A VLE is a social space since educational interactions occur in the environment
turning spaces into workplaces.

— A VLE is explicitly represented; this information / social space representation can
vary from text to 3D immersive worlds.

— Students are not only active participants but they also actors. They co-construct the
virtual space. In light of this viewpoint VLEs aren’t restricted to distance education,
they also enrich classroom activities.

— The VLEs integrate heterogeneous technologies and multiple pedagogical
approaches.

— Most virtual environments overlap with physical ones.

Let’s examine the advantages of using a VLE. The VLEs are used to support teaching
and learning. They have potential in order to foster learning just like in a face-to-face
teaching. We mean following things: information delivery; peer support; organizing a
group work; self-assessment; formative / summative assessment; teacher-student
communication; tutorials, and whatever. The fact that VLEs provide a range of tools to
secure the same teaching and learning principles like traditional classroom are
established. At the same time these tools are delivered online in a virtual environment
[53].

Blended Learning is an educational concept envisaging knowledge acquiring by
learning individual both on-line and under teacher’s supervision. This approach makes
it possible to monitor time, pace and focus of study material, the integration of
traditional methods and modern technologies. This model does not foresee complete
abandonment of traditional education (B&M Education), since face-to-face education
involves the formation and improvement of linguistic and socio-cultural skills. So
Blended Learning is a mix of traditional B&M Education and E-learning.

VLEs aren’t restricted to distance education [58]. It can be applied in course of
traditional classroom (Brick and Mortar Education) as well as in Blended Learning (on
authors’ opinion [48]). Internet-based activities are generally added to enrich a
presential of study ones. This process can be just an add-on (for instance, the teacher
points to extra resources that the students should study by means VLEs) or have a
stronger influence on the teacher’s pedagogical approaches. E.g., technology can
become the enabling factor for functioning complex socio-constructivist study
scenarios [48].

Consider the possible options for the forming and development of future biology
teachers’ professional-and-terminological competence via the VLE.

4 The Virtual Learning Environments tools overview

For deliver certain types of information the modern IT services, such as mobile
applications, cloud repositories, media hosting, social networks, are being used to. It
should be noted that in the educational process, regardless of growing IT technologies
relevance, the essential role belongs to the face-to-face teacher-and-student interaction.
It is well known young people are familiar chiefly with gaming computers and mobile
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applications and use the technical devices mainly for entertainment purposes. In such a
way there is a threat of the simplified perception of VLE-based educational
technologies by young people. In this case it is teacher that contribute to the students’
learning motivation creating and IT application promotion with widen the conditional
framework of the educational environment and even provided an exit its bounds.

The active use of VLE technologies is intended not to substitute but to supplement
the educational environment.

Let’s review basic VLE tools that can be used in blended learning during the future
biology teachers’ vocational training process (see Fig. 1) in light of forming the
professional-and-terminological competences.

Purpose: Professional term system and nomenclature learning
4 AY4 A
Forms of study B&M Independent Field
activities’ organization Education work Practice
Yy, \

e
()
1. E-learning course:

1. E-training course in Botany, incl. Fundamentals of Geobotanics

2 Optional online e-course "Latin. Botanical terminology”
II. Online resources and plant guides:
3. The online definer Plantarium.
4. National Biodiversity Information Network (UkrBIN).
5. Mobile applications for determining the plant species
111. Virtual visuals:
6. Virtual labs.
7. Virtual tours.
8. An electronic virtual herbarium
1V. Cloud networks and applications:
9. Google services.
10. Use of free software.
V. Social networks:
11. Social Networking - Online help for user groups.
V1. Visualization:
12. Mind maps, word clouds, etc.

Complex of E-learning tools

Fig. 1. Complex of E-learning tools used in the organization of students’ self-studying process
within learning professional biological and binary terms

The VLE structure can be represented by the following components:

— the Data-based component (HEI’s website, e-textbooks, e-learning courses in LMS
Moodle or other LMS);

— the Communication-based component (ensuring video conferences, webinars, chats,
forums, e-mail, social networks);



326

— the management-and-guiding component (organization of individual or group work,
current and final students’ knowledge assessment, educational process monitoring),

— the virtual environments (laboratories, tours, electronic collections - herbariums,
encyclopedias, etc.).

In our previous researches we have analyzed the properties and capabilities of a number
of VLESs and tools applications in course of future biology teachers’ terminological and
classification education [25]. We advisable to use them both in course of lecturing and
conducting laboratory-practical classes as well as during students’ self-study process.

4.1  Survey of e-training courses for organizing future teachers’
terminology work

The efficiency of future specialist’s vocation preparation is greatly fostered thanks the
use of online training courses making the educational process more individual.

Below the concept of several electronic courses designed to form the professional-
and-terminological competences of future biology teachers will be introduced.

The courses are formed according to the well-known principles that underlie the
organization of distance learning in synchronous and asynchronous modes. On top of
all the specific character of the academic natural-science subjects embracing the need
for microscopic, laboratory experiments and observations, the study of natural samples
and fixed preparations, excursions into nature, and whatever, is also takes into account.

Such courses can be distributed on a variety of media, as well as on educational sites
on the Internet, as well as sites when e-learning management systems LMS Moodle are
installed. E-training course can be extended via variety of information carriers and
published on educational sites in the Internet, including distant learning technology like
MOOC. Online courses for the implementation of synchronous learning involve the use
of teacher-student interaction tools in real time (chat, virtual class, general and special
purpose browser environments, etc.).

E-learning management system of Kryvyi Rih State Pedagogical University (KSPU)
is represented with LMS Moodle platform [29]. There is a spreading experience of
introducing lecturers’ personal educational sites where students’ independent study
activities are organized with use the blended learning technology. Blended learning
resources presume shared use of both traditional and e-learning practices and tools. In
this case the part of e-learning technologies in educational process can range from 30%
to 80%. Currently in KSPU both fundamental academic courses of natural-science
preparation and subject-science courses are being developed.

The main purpose of the e-learning course “Botany with Basis of Geobotany” is to
teach future biology teachers to determinately and appropriately use biological terms,
to construct new ones independently, including taxon names. The course contains
information on the history of biological terminology and classification formation, the
etymology of plant names, the specifics of plant groups’ taxa word formation, as well
as the meaning of word-building basic elements. Creating this course, we taken into
account some general pedagogical regularity. It is considered the terminoelements
recognition in definite cases determines the efficiency of professional terminology
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interpretation and memorization by future biology teachers and their proper practical
usage in vocational communication process.

The optional e-learning online course “Latin. Botany Terminology” is destined to
expand students’ knowledge in the field of biological terminology, to identify
terminological Latin-Ukrainian correspondences, to promote the formation of future
teachers’ professional terminology system.

Indeed, the Latin language course is not included both in the normative and variable
parts of the specialty-based developed curriculum 014.05 Secondary education
(Biology and human health) specialty. Therefore, this special course is optional; it is
developed for first year students (1-2 semesters) of the Natural Sciences Faculty of
KSPU. One of its major tasks is a preparation student for understanding the academic
subjects as well as international scientific terminology and biological classification
principles based on Latin terminology knowledge.

The “Latin. Botany Terminology” course is aimed at: preparing students to read
Latin texts with the help of the dictionary; digesting of international Latin biological
terminology; mastering of Greek-Latin terms elements semantic analysis methodology;
compilation of an individual biological vocabulary; processing of general principles of
floristic and physiognomic naming of various plant groups; working of binary
biological classification rules.

The purpose of course “Latin. Botany Terminology” is to teach students elementary
grammar (phonetics and morphology), a certain vocabulary that underlies inter-national
terminology in the field of biology; to develop skills of elemental analyze of Greek-
Latin-based terms and ability to read dedicated biological texts and phytonyms; to show
methods how to work with Latin educational and supplementary literature; how to
apply professional biological terminology in practice, and what’s more, to improve
students’ linguistic culture and do wider their outlook.

The optional course “Latin. Botany Terminology” has been published in e-learning
courses management system LMS Moodle of KSPU. This system is focused, first of
all, on the arrangement teacher-student interaction under the conditions of self-timed
online learning, and can also be effectively used to arrange both face-to-face and
correspondence study as well as online learning [22].

4.2  Use of the online definer (guide) in the future biology teachers’
practical vocational preparation

The main purpose the field practice by botany is an evolution students’ ability to use
the definer on thesis-antithesis principle. As generally accepted, that is quite tedious
and time-consuming work. In such case the online resources and mobile applications
have been proven themselves as quite helpful tools in terms of time optimization,
students’ cognitive activity intensification and motivation.

The Plantarium [40] is a non-profitable project; it’s an atlas of species and an
illustrated online plant identifier meaning for a wide range of users (amateur and botany
professionals, geobotanists and environmentalists) (see Fig. 2).

The main purpose of this project is to help concerned persons with identification of
wild plants and lichens into the Post-Soviet space. Last but not least this project is also
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aimed at collection of comprehensive photo gallery of all plant species. The
indisputable advantage of the Plantarium plant determinant, in contrast the
conventional plant determinant that based soft or hard copy, is the possibility to select
an arbitrary number of key features of investigating object. That is, app does not use
the dichotomous thesis-antithesis key. The search results in the app database generate
a set of species that match the query. Researchers of different professional levels via
Plantarium tools can easily identify a particular plant specimen by means of a photo.
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Fig. 2. Online plant identification guide “Plantarium”

In general the advantages of this resource are as follows: accessibility and usability;
availability of an illustrative guide; possibility to search by key attributes; relevance of
use during the laboratory-practical course in “Botany with Basis of Geobotany” and
relevant educational vocation practice; a chance to create random sets of images
(slideshows) for educational purposes.

However, we want to take emphasize the disadvantages this app. This is, in first, the
high error probability identification of plant due to the specific features of the
anatomical and morphological its structure levelling which can’t be recognized by the
photo. Such studies require examination of the specimen under a binocular microscope.
But even so, the use of Plantarium tools allows considerably intensify the students’
terminology work, rids of them routine retrieval of the information.

4.3  UkrBIN - National Biodiversity Information Network as an
informational support

On Fig. 3 you can see screenshot one of pages an online search database Ukrainian
Biodiversity Information Network [59] that use for study biological links between
animals, plants and fungi (forage plant phytophagus, parasite host, and whatever).

The distinctive feature of this resource is considered the digital material has
represented by a photobase of living objects (plants, animals, fungi) in a natural or
anthropogenically transformed environment [40].

The material posted on the UkrBIN resource can be used to organize terminological
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work of future biology teachers, to improve the level of their terminological
competence. Last but not least, providing relevant territorial information the UkrBIN
resource helps to improve the quality of students’ research work.
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Fig. 3. The Ukrainian Biodiversity Information Network

4.4 Virtual labs in VLE

Should take into account a virtual lab is a VLE allowing the simulation of real-world
objects in a computer among and helping students to gain new knowledge and skills.
Such laboratory can serve as the mechanism for various natural phenomena studying
with the possibility of their model’s development [32].

Let’s make review some virtual biological labs which we could capably introduced
into future biology teachers’ vocational training. Having analyzed free virtual labs on
natural sciences disciplines we can state the predominance of English-language data-
bases while accessibility of Russian-speaking and Ukrainian-speaking virtual labs is by
far fewer.

Virtual Biology Lab [63] is a free online educational resource that simulates the
natural environment considering living world feedback to changing conditions. The
resource also contains interactive guides for study ecology, evolution and cell biology.

The Online Education Program [19] is designed to simulate a lab with the possibility
to make one’s own adjustments. So as to facilitate the organization of the research
process in this environment the consistent guidance has been developed for users.

Connect Virtual Labs [67] is a kit of biological laboratories that students can access
whenever and wherever.

LabBench Activities by Pearson is an interactive, free-access virtual biology lab [37].

VirtuLab [65] is Russian-language stand-alone that don’t need any installation and
has free platform. This is a project that can use for development of virtual laboratory
works in physics, chemistry, biology, ecology.

The Global School Lab International Project is a portfolio of projects and
researches, shaped as of pre-made templates. Virtual education laboratory (laboratory
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work) in biological courses includes: VirtuLab 6-7 (“Botany. Zoology”); VirtuLab 8
(“Human being and his health”), VirtuLab 9 (“General Biology, Grade 9”), VirtuLab
10-11 (“General Biology, Grades 10-117), VirtuLab (“Ecology”) (it shows on fig. 4).
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Fig. 4. Virtual laboratory (VirtuLab)

Biology with Olga [64] is a resource containing a video library, online tours, virtual
labs, and notes about interesting biology. The virtual labs are introduced here in
accordance with biology training courses for pupils by 6-11 grades.

SMIT Ukrainian-language Virtual Laboratory [52] is a series of pedagogical
software or electronic textbooks that have received the Stamp of the Ministry of
Education and Science of Ukraine. They are designed for schools and vocational
education institutions and use multimedia technologies (animations, videos, sound) for
showing of natural effects. The developer works on a series of professional tools for
higher education. Unfortunately, now it is a paid business product.

Far and away the opportunities of virtual labs usage are quite wide. They can be use
by teacher demonstrating experiments at a stage of study new information, while
working out the methodologies of both chemical and biological researches based on
virtual objects, by individually or in problem groups. Such tools are expedient during
arranging individual search activities students on the all stages — from educational
content securing to its digestion monitoring.

Thus, the use of virtual laboratory work as referred to the real ones can be of
demonstrative, generalizing and experimental kind.

The main advantages of virtual laboratories (VLs) are:

1. Efficiency — time and resource saving. No need to buy expensive equipment and
reagents. Furthermore, obsolete equipment, ware, reagents can distort the
experiment outcomes and serve as a potential source of danger for people, involved
in the educational process. The high cost of acquiring computer hardware and
software is offset by their versatility of [15].

2. VLs be up ability to simulate processes that can’t occur under laboratory conditions
and visualize them on a computer screen. Modern computer technologies allow to
explore processes that difficult to observe in the real environment without use of
additional equipment. They may be, for example, objects of the small size
(microscopy) or groups of large size (populations, biomes, etc.).

3. By means of VLs everybody has ability to observe and investigate on a different
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time scale processes occurring in fractions of a second (e.g., cell division) or,
conversely, lasting for several years (succession, population fluctuations) [20].

4. Work into VLs is safety throughout using volatile and poisonous substances, alkalis
and acids, electrical appliances, and whatever [24].

5. It is controllability and repeatability of experimental conditions. In this case we have
in mind providing a series of experiments with different values of the set-up
parameters, in the end - obtaining the expected and reliable outcome [68].

6. Perspective use in online learning, blended and brick and mortar ones or students’
self-education process when there is no opportunity to work in real laboratories [20].

Over and above, VL is an example of an artificial learning environment that allows
observation and detection of cause and effect links between of real-world objects with
use computer models. VLs is essential when you study the microscopic anatomical
structure of plant and animal organisms at the cellular and tissue levels, which is not
always possible to do in real laboratory conditions for a number of reasons.

But the potential of VLs is not limited to the above-mentioned features, they are also
quite relevant during investigation the living organisms, both at the organismal level
(animal and plant morphology) and at the above-organismal one (trophic chains and
interspecific interactions of organisms, the structure and functioning of populations,
biocenoses, and biosphere in general).

4.5 A digital virtual herbarium

An electronic virtual herbarium is an information resource that provides fast and high-
quality access to renewable and open databases, a higher level of accumulation, storage
and dissemination of text and graphical biology information in contrast with usual
herbarium. Taking into account the training of future biology teachers involves the
formation of a knowledge system on the composition and functioning of flora and
fauna, there is a need to expand opportunities for the use of biological collections and
to transform herbarium funds into a virtual electronic format.

Advantages of digital herbarium are prevention of unique samples damage,
economy, ergonomics, availability, and renewability of data. The development of
modern technologies and computerization are being enabled exchange of huge
scientific information through wide access to specialized databases [1; 63], including
the herbarium collections (Fig. 5).

It was IBD [1] that became such an online directory for botanists. It is organized in
the form of indexes and allows using the online version of available botanical
information. This project was implemented by a team of herbarium composition
specialists from Harvard University (Cambridge, the USA), Missouri Botanical Garden
(St. Louis, the USA), a group of Canadian programmers, the Botanical Department of
the Museum of Natural History and the University of Helsinki (Finland).

Computerization of the National Herbarium (KW) [16] database of the Botany
Institute named after M.G. Kholodny (Kyiv, Ukraine) envisages the development of a
software block that will be able to process information about species, covering all
related search data displaying, namely: family name, species list, species status,
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distribution data, year and collector [1].

g Q
N il
3 Sy \
LSh : /
. % -
</
£ }
AchilleaL Anvonnit baicalense Turer. ot Anvormii montibaicalense Asnvonmnit Sukaczevii Steinb.
T Worosch.
» .
N s . - : ‘;; " ‘\-.
? w b ¥ e
- S
B J ’ =
s 2 {
v it R W
oy R "
§ « \\& ’ ) ,‘:‘
v e ‘
. ~ B
Anonnc cudupexnit [laTpus ske Adoxa moschatellina JI. Aleuritopteris cepedpo (Balb.) Tox, | Jechok bidentatum ®rrre; bidﬂ“;m;:]l Dumep Tlepee
Tedeh T

Fig. 5. Digital (virtual) Herbarium [26]

Definitely virtual herbarium has some disadvantage. It should be carrying to them
follows:

— the possibility of biology specimen diagnostic features loss (which, for example, is
visible only under a binocular microscope) and impossibility of sampling for other
analysis making purposes like genetic, biochemical, etc.;

— the limitation herbarium’s database by server capacity;

— the need for costly equipment and labor to digitize large amounts of herbarium funds.

But even so, if necessary, it always possible to address directly to digital herbarium
specimens to redefinition, to do morphometric measurements or genetic analysis of
plants, to make sampling for spectrometry.

5 Organization of future science teachers’ terminological
work among Virtual Learning Environments

5.1 Implementation mobile apps to definite the biology terms

There are a number of mobile apps gaining popularity among both lecturers and
students can be useful for the biology teacher in organizing pupils’ research activities.
In particular, these are apps for identifying living objects in the wild environments by
photo. They have a number of advantages including accessibility, simplicitability (even
at an intuitive level), adaptability to different gadgets and operating systems, in the end
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they usually free of charge, have visibly attractive and smart interface.

All of the above things provide an increasing relevance of the mobile apps usage as
a state-of-the-art modern supplementary to the traditional educational system. The
mobile app is software developed for use on smartphones, tablets and other mobile
devices [71]. It is well known the basic set-ups of mobile apps are provided and pre-
installed on the device and can be downloaded from the online application stores like
AppStore, Google Play and others, both free and for payment [11].

The apps’ type that we investigate are introduced by a large group working on the
principle of researched vegetative and generative organs plants by means of photo
verification with a photo base. But some apps even offer the opportunity to consult with
specialist or experts. Definitely, a using such kind of apps is relevant to realization the
route’s method of vegetation research during a botany field practice.

The mobile application system using in the vocational training process by specialty
014.05 Secondary education (Biology and human health) is represented by 5 main
functional groups (see Fig. 6).
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Fig. 6. Mobile apps for the future biology teachers’ vocational training (based by [40]).
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There are a 5 number of main type apps for these purposes.

1. Mobile apps using to determine the plants species.
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2. Reference mobile software that can be helpful to conduct the morphological
description of plants, to identify the features of their chemical composition and use
in medicine, to realize of agricultural activities (crop, gardening, horticulture, etc.).
Their use is justified in teaching such subjects as “Basis of Agriculture”, “Medicinal
plants”, “Basis of Ecology” to study the morphology and bionomics of plants, their
practical application in phytotherapy.

3. The mobile apps that efficient in mastering the biological terms of Latin origin. They
can be also useful for study disciplines of vocational training process like “Botany
with Basis of Geobotany”, ‘“Zoology of invertebrates and vertebrates”,
“Microbiology and Virology”, “Bases of Ecology” and “Human Anatomy”.

4. Special mobile apps helping to demonstrate certain features of biological systems’
structure or functioning.

5. Mobile apps in chemistry that can be useful in the studying and fastening of students’
knowledge about the cells’ chemical composition, metabolic process-es of aerobes
and anaerobes, as well as in mastering the subjects of vocation training the future
biology teachers like “Plant Physiology”, “Human Anatomy”, “Botany with Basis
of Geobotany”, “Zoology”, “Microbiology and Virology” and others.

Significant advantages of mobile apps are follows: accessibility, cost-efficiency,
usability, time saving kind. However, these facts should clarify. Unfortunately, such
software tools do not always provide accuracy in the terminological definitions and
require clarification of the studied living organism belonging by means of
identification’s key. In general they are useful in determining the affiliation of an object
to taxa of super-species rank (species, genus) [38].

Mobile apps for plant identification are of practical importance and can be used in
the laboratory course like “Botany with Basis of Geobotany”, “Introduction to the
Specialty”, “Phytodesign”, “Medicinal Plants” and other vocation oriented study
subjects; in course of nature tours; while fulfilling by students individual research and
qualification studies tasks, in self-educational process [38].

5.2 The virtual tours into natural environment

Virtual tour is one of the types of educational process arrangement in HEI, but, as
practice shows, it rarely used. Pedagogical potential of educational tours is being able
to impact students’ intellectual level, to develop their emotional sphere, to shape of
conscious attitude to environment constituents, to do environmental awareness
upbringing.

Virtual tours are one of the most effective ways to present cognitive information,
these are a multimedia photo panorama where one can place video, graphics, text, links.
But unlike a video or a regular series of photos, virtual tours are of interactive kind. It
goes without saying that in course of the tour one can zoom in or out any object, check
some details in more profound manner, zoom in the object under study [55].

Virtual tours are widely represented in the visual arts. In particular it may be museum
video tours (see fig. 7). However, virtual tours into nature is seems to be quite
perspective and can be used in future biology teachers’ vocational training.
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Fig. 7. Virtual excursion in KSPU Zoology museum [72]

As on date virtual tours into nature are available at the Zoological Museum of Lviv
National University named after Ivan Franko [72], the Museum of the Human Body in
the Netherlands, the State Darwin Museum, the London Museum of Natural History,
the Chornobyl’” National Museum, the Biological Museum named after
K. A. Timiryazev, Nature museums in Yekaterinburg, Yalta Zoo, Virtual Carpathians,
etc.

Analyzing the presented content, it should be noted that the above tours can’t be
described as virtual ones to the full extent, because they don’t have interactivity
component. They only allow you to view indirectly these museums exhibits collection
or other objects.

But, in any case the development of virtual tours into nature or natural museums-
based tours may be helpful for students to accelerate perception of learning material.
Considering realities of present day, the elaboration of full-blown virtual tours into
nature is only matter of time.

5.3  Use of free software for the organizing terminological work with
students

Science teachers must be educated specialists who as good as they can incarnate the
potential of modern natural sciences. For example, in study the subject “Basis of
Agriculture” it is advisable to use such free software that facilitates processing of
theoretical material on the principles and typology of crop rotation.

Let’s do review a list of freeware and shareware programs and apps, likely can be
used to consolidate some knowledge of fruit crop rotation and planning a school study-
experimental lot. These programs include GrowVeg, Garden Planner Online, Kitchen
Garden Planner, Garden Puzzle, Sprout it, Garden Tracker and Edyn Sensors (see
Fig. 8).
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Fig. 8. Free software: My Garden Plan (A), GrowVeg Garden Planner Online (B), Kitchen
Garden Planner (C), Garden Puzzle (D) [47]

One of the most popular apps is the GrowVeg landing planner [14] allowing to add
objects, vegetable bed types, and rearrange objects for the perfect location. The
program calculates the appropriateness of neighbouring plants. Based on data obtained
from local weather stations, app depicts the sowing time for a particular area. Basing
on the rational crop principles, the system offers the placement of the following crops,
taking into account the predecessors. Via e-mail the app can send reminders about what
and when to plant throughout the season.

The lot planner Garden Planner Online allows adjustment size, shape and location
of lot. Available elements are reckoned shrubs, trees, flowers, and fences. It enables to
place both vegetables and fruits. Knowing specific crops planting area, it is possible to
calculate the amount of seed for planting via this app.

The Kitchen Garden Planner’s is online planting planner covers nearly three dozen
garden beds. It is designed for organic garden planning. There are 15 cells in each
garden bed where vegetables can be placed. The app also offers the detailed planting
guidance and does to give recommendations refer to the agrotechnics of each crop
growing.
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The Garden Puzzle provides maximum visualization planning of lot and drawing-up
one. The range of available plants includes garden crops, garden, flower and ornamental
plants.

The reminder app the Sprout fully customizes plant care and so it is very convenient
for beginners. The database covers a fairly large list of plants and offers a timetable for
land treatment, tunes them in line with a weather data and alerts user in case their
changes.

The popular Garden Tracker app allows planting planning and monitoring at area
up to 2500 m? in size. It also enables beds marking and selection a list of crops from a
wide database. The program tracks the date of planting and includes many settings,
namely: a monthly calendar, and an illustrated database of pests and organic remedies.
This program is a fee-based one and allows processing of lot images by experts’ help,
providing specific guidelines for particular area planning.

Modern technologies using for the automation of organic farming are represented by
the Edyn sensors and software. Planning crop rotations and crop locations can be
conducted based on online monitoring outcomes. These sensors enable data obtainment
on weather conditions directly from a location, to determine soil acidity and what’s
more — darkening of plants.

Really, the representatives of free software discussed above are easy to use, built on
the principles of gamification; and are able to introduce novelty elements into the
educational process. Working with such apps the future biology teachers can to carry
out mental experiments to check virtually made predictions.

5.4  Social Networking — online help for user groups

The use of social networks for educational purposes provides the opportunity to expand
the contacts circle in line with students’ preferences or their professional interests. In
particular, the Ukrainian Biodiversity Information Network (UkrBIN) community is
represented on the social network. Amateurs and scientists help with identification of
living organisms by photo as well as with filling in the UkrBIN database. Such profile
social groups like Dendroflora of Ukraine and the World, Flora of Ukraine, Herbarium
Management in Ukraine, Ukrainian Botanical Group, Mushrooms of Ukraine, Plants of
Ukraine and others (see fig. 9) are being quite active.

Becoming the members of such a community, future biology teachers not only more
deeply study specifically subject knowledges, they thus join a cohort of specialists who
enhance knowledge of animate nature and contribute to its protection.

5.5 An empirical study of Virtual Learning Environments application
effectiveness in course of future biology teachers’ vocational
training

In order to analyze the effectiveness of VLE and tools that have been used in students’
terminological work in vocational preparation process throughout 2018-2019, the
systematic surveys, observations and assessments have been conducted. The
monitoring spectrum was included:
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1. Students’ questioning about their motivation to study professional terminology.
2. Identifying the level of awareness and particular ICT tools ownership by students.
3. Analysis of students’ terminological awareness.
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Fig. 9. Biology user groups [12]

Having analyzed the outcomes, eventually, we can be drawn following conclusions: if
VLE and tools be actively introduces into the educational process, a tendency to be
about increase of future biology teachers’ motivating level appears to studying
professional terminology.

Comparison of professional terminological training self-analysis outcomes was
conducted in the first and third semesters based on following key questions (it was
suggested to be rated on a 10-point scale) (shown on Fig. 10).
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Fig. 10. Dynamics of students’ motivation to study and use professional terminology upon
VLE-based vocational training completion (it prepared by authors)
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. What do you think about importance of biological terms application in your future
professional activity?

. Fix the level your willingness to speak in a professional way.

.How do you value your speaking skills and ability that required for future
professional work as a teacher?

. How do you assess the capability of Latin biological terminology in your future
professional activity?

. How can you evaluate your experience of binomial nomenclature awareness?

. How do you appraise your level of biology terminology preparedness?

. Fix the level your readiness to use biological terminology and binary nomenclature
in your future professional activity.

. To what extend do you consider Latin as a mean to get new professional
information?

. In your opinion, how important is the ability to use Latin biological terminology and
binary nomenclature in the teaching profession?

has also been found that the use of VLE technologies has led to a significant growth

of level of students’ terminological competence (see Fig. 11).
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Fig. 11. Dynamics of levels of students’ professional-and-terminological competence: CE —
Control experiment, FE — Forming experiment (it prepared by authors)

These results are correlating with the growth of students” computer competence.

6

Conclusions

Peculiar feature of teacher’s professional competence is the focus on practical skills
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formation, basic knowledge about the general principles of ICT application in biology,
the formation of individual pedagogical approach. Definitely, application of E-learning
systems and Virtual Learning Environments opportunities is consistent with the
traditional values of HEIs and has the proven potential to enhance both the effectiveness
and efficiency of meaningful learning experiences of students.

Virtual Learning Environment can be defined as a self-contained computer based
online environment enabling interactions between instructor and learner. It can be
presented as a set of components, such as: the Data-based component, the
Communication-based, the Management-and-Guiding ones, and the virtual
environments.

The system of Virtual Learning Environment is contributed to efficiency of handling
with the students’ real educational problem situations, which can be sorted out with
digital devices and gadgets.

This study presents an analysis of only a few elements of the virtual educational
environment those are appropriate in the terminological work of future biology
teachers. Nevertheless, significant potential of professionally oriented e-courses, online
definers (guides), UkrBIN National Biodiversity Information Network, mobile apps,
digital virtual herbariums, virtual biological laboratories and virtual cognitive tours to
shape of future biology teachers’ terminological competence has been revealed.

However, it is determined the E-learning cons shouldn’t be neglected since the
application of ICT and tools cannot be referred to all training courses, not all lecturers
and students are ready to use E-learning solely; ICT and tools’ high dependence on
technical infra-structure of HEI take into account also be considered.

Mastering in vocational training courses of future biology teachers’ is distinguished
by the need to carry out microscopic, laboratory studies and observations, examination
of herbarium specimens and catalogue specimens, nature tours. Thus, integration rather
than the complete replacement of traditional educational activity with E-learning is
becoming the perspective trend of future biology teacher’s professional training
upgrade.

In view of that reason we have researched the ways organizing of educational
process in Virtual Learning Environments as well as done theoretical substantiation and
illustrated practical implementation of its methodology in blended learning. The
effectiveness of shown above Virtual Learning Environment and tools that have used
in students’ terminological work has been confirmed by the pedagogical experiment’s
outcomes.

References

1. Anishchenko, .LM.: Zastosuvannia dosvidu vidomykh “elektronnykh” herbariiv svitu dlia
kompiuteryzatsii kolektsii roslyn ta hrybiv pryrodookhoronnykh obiektiv Ukrainy.
(Application of the experience of the known “electronic” herbarium of the world for
computerization of collections of plants and mushrooms of nature conservation objects of
Ukraine). Zapovidna sprava v Ukraini 15(2), 120-126 (2009)

2. Astafieva, M.M., Zhyltsov, O.B., Proshkin, V.V., Lytvyn, O.S.: E-learning as a mean of
forming students’ mathematical competence in a research-oriented educational process. In:



10.

11.

12.
13.

14.

15.

341

Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 7" Workshop on Cloud Technologies
in Education (CTE 2019), Kryvyi Rih, Ukraine, December 20, 2019, CEUR-WS.org, online
(2020, in press)

Bakhtin, M.M.: Dialogic Origin and Dialogic Pedagogy of Grammar: Stylistics in Teaching
Russian Language in Secondary School. Journal of Russian and East European Psychology
42(6), 12-49 (2004)

Balyk, N., Vasylenko, Ya., Oleksiuk, V., Shmyger G.: Designing of Virtual Cloud Labs for
the Learning Cisco CyberSecurity Operations Course. In: Ermolayev, V., Mallet, F.,
Yakovyna, V., Kharchenko, V., Kobets, V., Kornitowicz, A., Kravtsov, H., Nikitchenko,
M., Semerikov, S., Spivakovsky, A. (eds.) Proceedings of the 15th International Conference
on ICT in Education, Research and Industrial Applications. Integration, Harmonization and
Knowledge Transfer (ICTERI, 2019), Kherson, Ukraine, June 12-15 2019, vol. II:
Workshops. CEUR Workshop Proceedings 2393, 960-967. http://ceur-ws.org/Vol-
2393/paper_338.pdf (2019). Accessed 30 Jun 2019

Benta, D., Bologa, G., Dzitaca, S., Dzitaca, I.: University Level Learning and Teaching via
E-Learning Platforms. Procedia Computer Science 55, 13661373 (2015).
doi:10.1016/j.procs.2015.07.123

Bilousova, L.I., Gryzun, L.E., Rakusa, J.O., Shmeltser, E.O.: Informatics teacher’s training
for design of innovative learning aids. In: Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of
the 7" Workshop on Cloud Technologies in Education (CTE 2019), Kryvyi Rih, Ukraine,
December 20, 2019, CEUR-WS.org, online (2020, in press)

Bondarenko, O.V., Pakhomova, O.V., Lewoniewski, W.: The didactic potential of virtual
information educational environment as a tool of geography students training. In: Kiv, A.E.,
Shyshkina, M.P. (eds.) Proceedings of the 2nd International Workshop on Augmented
Reality in Education (AREdu 2019), Kryvyi Rih, Ukraine, March 22, 2019. CEUR
Workshop Proceedings 2547, 13-23. http://ceur-ws.org/Vol-2547/paperO1.pdf (2020).
Accessed 10 Feb 2020

Bykov, V., Dovgiallo, A., Kommers, P.A.M.: Theoretical backgrounds of educational and
training technology. International Journal of Continuing Engineering Education and Life-
Long Learning 11(4-6), 412—441 (2001)

Bykov, V., Gurzhiy, A., Kozlakova, G.: Development of computer education in Ukrainian
higher technical schools. IFIP Transactions A: Computer Science and Technology (A-52),
678-681 (1994)

Dillenbourg, P., Schneider, D., Synteta, P.: Virtual Learning Environments. In:
Dimitracopoulou, A. (ed.) Proceedings of the 3rd Hellenic Conference on Information, and
Communication Technologies in Education, pp. 3—18. Kastaniotis, Rhodes (2002)
Doskazhanov, Ch.T., Danenova, G.T., Kokkoz, M.M.: Rol mobilnykh prilozheniy v
sisteme obrazovaniya (The role of mobile applications in the education system).
Mezhdunarodnyy zhurnal eksperimentalnogo obrazovaniya 2, 17-22 (2018)

Facebook - Log In or Sign Up. https://www.facebook.com (2020). Accessed 21 Mar 2020
Fedorenko, E.H., Velychko, V.Ye., Stopkin, A.V., Chorna, A.V., Soloviev, V.N.:
Informatization of education as a pledge of the existence and development of a modern
higher education. In: Kiv, A.E., Soloviev, V.N. (eds.) Proceedings of the 6" Workshop on
Cloud Technologies in Education (CTE 2018), Kryvyi Rih, Ukraine, December 21, 2018.
CEUR Workshop Proceedings 2433, 20-32. http://ceur-ws.org/Vol-2433/paper01.pdt
(2019). Accessed 10 Sep 2019

Growing Interactive Ltd: Vegetable Garden Planner | Garden Planning Apps |
GrowVeg.com. https://www.growveg.com (2020). Accessed 21 Mar 2020

Haleliuka, I.B.: Virtualni laboratorii avtomatyzovanoho proektuvannia yak instrument


http://ceur-ws.org/Vol-
http://ceur-ws.org/Vol-2547/paper01.pdf
https://www.facebook.com
http://ceur-ws.org/Vol-2433/paper01.pdf
https://www.growveg.com

342

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

mizhdystsyplinarnykh doslidzhen: peredumovy stvorennia (Virtual laboratories of
automated designing as an instrument of interdisciplinary research: preconditions of
creation). Informatsiini tekhnolohii ta kompiuterna inzheneriia 1(14), 33-38 (2009)
Herbarii KW (Herbarium KW). http://www.botany.kiev.ua/gerbary.htm (2009). Accessed
25 Oct 2019

Hlushak, O.M., Semenyaka, S.O., Proshkin, V.V., Sapozhnykov, S.V., Lytvyn, O.S.: The
usage of digital technologies in the university training of future bachelors (having been
based on the data of mathematical subjects). In: Kiv, A.E., Shyshkina, M.P. (eds.)
Proceedings of the 7" Workshop on Cloud Technologies in Education (CTE 2019), Kryvyi
Rih, Ukraine, December 20, 2019, CEUR-WS.org, online (2020, in press)

Ivanova, H.I.,, Lavrentieva, O.0., Eivas, L.F., Zenkovych, Iu.O., Uchitel, A.D.: The
students’ brainwork intensification via the computer visualization of study materials. In:
Kiv, A.E., Shyshkina, M.P. (eds.) Proceedings of the 7" Workshop on Cloud Technologies
in Education (CTE 2019), Kryvyi Rih, Ukraine, December 20, 2019, CEUR-WS.org, online
(2020, in press)

K12: Online Public School Programs | Online Learning Programs. https://www.k12.com
(2020). Accessed 21 Mar 2020

Kozlovsky, E., Kravtsov, H.: Virtual Laboratory for Distance Learning: Conceptual Design
and Technology Choices. CEUR Workshop Proceedings 716, 116125 (2011)

Kozlovsky, E.O., Kravtsov, H.M.: Multimedia virtual laboratory for physics in the distance
learning. In: Semerikov, S.O., Shyshkina, M.P. (eds.) Proceedings of the 5th Workshop on
Cloud Technologies in Education (CTE 2017), Kryvyi Rih, Ukraine, April 28, 2017. CEUR
Workshop Proceedings 2168, 42-53. http://ceur-ws.org/Vol-2168/paper7.pdf