PHYSICAL & MATHEMATICAL EDUCATION issue 1(23), part 2, 2020

Scientific journal ISSN 2413-158X (online)
PHYSICAL AND MATHEMATICAL EDUCATION ISSN 2413-1571 (print)
Has been issued since 2013.

Haykosuii xypHan \
PI3UKO-MATEMATHUYHA OCBITA = W/
Bunaetscs 3 2013.

scientific
http://fmo-journal.fizmatsspu.sumy.ua/ journal

CemeHeuys [.A., Cos O.M., TromioH J1.A. BUKOpucCmaHHA eneKmpoHHO20 0C8IMHbO20 KOHMEHMY 8 3aKAa0ax suwoi oceimu
®izuko-mamemamuyHa oceima. 2020. Bunyck 1(23). YacmuHa 2. C. 6-11.

Semenets D., Soia O., Tyutyun L. Using of electronic educational content in higher education institutions. Physical and
Mathematical Education. 2020. Issue 1(23). Part 2. P. 6-11.

DOI 10.31110/2413-1571-2020-023-1-2-001
UDC 378.147.091.33:004.77

Dmytro Semenets

Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine
dmisem@yahoo.com

ORCID: 0000-0002-8640-3649

Olena Soia

Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine
soya.o.m@gmail.com

ORCID: 0000-0002-0937-299X

Lyubov Tyutyun

Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine
lyubov.tyutyun@gmail.com

ORCID: 0000-0001-9466-874

USING OF ELECTRONIC EDUCATIONAL CONTENT IN HIGHER EDUCATION INSTITUTIONS

ABSTRACT

Formulation of the problem. In modern conditions, it is relevant to study the feasibility and methodological principles of integrated usage of
electronic educational content in higher education institutions and to identify features of its functioning. It is shown that an
innovative approach to the introduction of digital technologies of education in modern institutions of higher education has
significantly changed the educational space and allows to solve a number of important didactic problems. In particular, the use
of the virtual learning environment provides great opportunities for student mobility in learning, takes into account their personal
needs and preferences, allows the student to choose a convenient time and place for studying, work on an individual schedule, to
schedule work, build their own educational trajectory and more.

Materials and Methods. We have analyzed the researches of modern scientists and methodologists, monitored the websites of foreign and
Ukrainian universities, used our own pedagogical experience.

Results. It is substantiated that the creation and use of electronic educational content in higher education institutions ensure: realization of
the principles of individualization, consciousness, and activity, visualization, accessibility of learning; acquisition of competencies
in the use of software to solve professional problems. The example of the creation of the project «Personal site of the lecturer»
with the appropriate teaching and methodological content. The researches of modern up-to-date technologies allowing to create
Web-sites and Web-portals are carried out, the means of Web-sites’ development are considered and classified by their
complexity. Student Web-cabinets have been shown using well-known databases and high-level software platforms.

Conclusions. We should not exaggerate the possibilities of Web-portals, because their creation requires the correct selection of learning
content in accordance with the didactic properties and capabilities of digital learning technologies, forecasting the possible impact
on the nature of thinking and behavior of participants in the educational process.

KEY WORDS: virtual learning environment, information and communication technologies, e-learning, higher education institutions, specialist
training, Web site, Web-portal.

INTRODUCTION

Formulation of the problem. The current stage of society development is considered in the context of broad
informatization of all its spheres. Up-to-date and reliable information is the main source and resource of personal development.
And the acceleration of the growth of information and free access to it has a positive effect on the emergence of a high-tech
market for information products and services, the expansion of the using limits of computer information technology in all areas
of human activity, changing the way of life, including education.

In the National Strategy for the Development of Education in Ukraine for the period up to 2021 among the strategic
directions of public education policy is to ensure its accessibility and continuity throughout life; development of scientific and
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innovative activity in education, improving the quality of education on an innovative basis; informatization of education,
improvement of library and information resources of education and science, and among the main tasks - ensuring systematic
improvement of the quality of education on an innovative basis, modern psychological-pedagogical and scientific-methodological
support of the educational process; ensuring of the creation of conditions for the development of the modern means of education
(educational-methodical, electronic, technical, information-communication, etc.).

Currently, higher education institutions in Ukraine have gained broad authority over the principles of their activities.
According to the Law of Ukraine «On Higher Education», they were granted the rights that constitute the content of their
autonomy and self-government, in particular, «to develop and implement educational (scientific) programs within the licensed
specialty; ... independently develop and implement their own programs of educational, artistic, scientific, scientific-technical and
innovative activity; independently introduce specializations, determine their content and curricula» etc.

Therefore, scientific and pedagogical staff of the higher education institutions have the opportunity to determine the
priorities in scientific, educational and research activities, to choose the best software tools, to develop and implement innovative
technologies and methods in the educational process within the approved curricula for training specialists.

According to the National Strategy for the Development of Education in Ukraine until 2021, «the priority of educational
development is the implementation of modern informational and communicational technologies that ensure the improvement
of the educational process, accessibility and efficiency of education, preparation of the young generation for life in the
information society».

The contradictions between the expediency of using virtual learning environments in higher education institutions and
the lack of scientifically grounded methods of their application, the need to form competence in the useing of virtual learning
environments in the teaching of future teachers of mathematics, physics and informatics on one hand and the lack of effective
models of their implementation on the other hand outline the problem of investigating the functioning of virtual learning
environments in pedagogical higher education institutions.

An analysis of recent research. In the research we relied on scientific works about informative and innovative
technologies in modern education (Gurevich, Kozyar, Kademiya&Shevchenko, 2015; Gurevich, Kademiya&Kozyar, 2012),
methodological approaches to the development of education in the conditions of information society (Lazarenko,
Kolomiyets&Klimenko, 2017), the main directions of formation of educational environment by means of informative and
communicative technologies and its influence on natural-mathematical and technical education (Velichko, 2008), formation of
innovative environment of students of physical and mathematical specialties (Kovtonyuk&Dydovyk, 2018), providing of E-learning
using a personal teacher’s website (Tyutyun&Soia, 2018).

At the same time, it has been found out that the problems and prospects of development and integration of informative
and computer technologies, Internet technologies and telecommunications in the educational process of higher education
institutions are receiving considerable attention in the scientific and pedagogical literature, while the introduction of virtual
educational environments is a problem which is insufficiently investigated. Unsolved problems are the scientific substantiation
of the principles of creation and supporting systems of the virtual educational environment in the higher education institutions
in general, and especially of the environment that contributes to the formation and development of natural and mathematical
education, which is the key to the knowledge of the world, the basis of scientific and technological progress and which takes the
priority positions in professions, including those ones which are related to the natural sciences, technology and computer
technology, economics, etc. All the above identified the relevance of the problem under study and the choice of topic of the
proposed article.

The goal of the article. To substantiate the feasibility and methodological foundations of integrated implementation of
the virtual learning environment in higher education institutions and to identify the peculiarities of its functioning in the context
of continuous education.

RESEARCH METHODS
Analysis of research by scientists and methodologists, analysis of pedagogical experience, review of Web sites of foreign
and Ukrainian universities.

RESEARCH RESULT

An innovative approach to the implementation of informative and communicative technologies (ICT) of education in
modern higher education institution has significantly changed the educational space and it allows to solve a number of didactic
problems. Computer technology not only help to organize the learning process, but they also constantly analyze its feedback,
which has a positive effect on student learning results.

Acting as an integrating factor, ICTs must first be aimed to helping students to transfer knowledge and skills from one
field to another, from familiar conditions to unfamiliar situations.

An electronic way of obtaining educational information is a common norm in organizing educational activities for the
modern generation of students. In our opinion, e-learning is one of the possible tools that provides virtually unlimited possibilities
for placement, storage, regeneration, processing and delivery of information of any volume and content at any distance. These
processes are extremely important for the current higher education student in the face of rapid changes in the educational
environment.

E-learning allows to combine different means, forms and methods of interaction of the teacher with students, provides
mobility of future teachers of mathematics, physics and informatics in training, provides realization of principles of
individualization, consciousness and activity, visualization, accessibility studying, acquisition of competencies for the use of
program means for professional solutions tasks. Creation of electronic educational resources with active use of modern
opportunities of innovative technologies stimulates independent educational and cognitive activity of students, provides
transition to self-education and distance learning, activates use of search and research methods in higher education institutions
(Tyutyun&Soia, 2018).
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E-learning provides great opportunities for students’ mobility in learning, taking into account their personal needs and
preferences. Using electronic content allows the student to choose a convenient time and place for study, work on an individual
schedule, plan work schedules, build their own educational trajectory.

Experience shows that the problem of the formation of professional competence of future teachers of mathematics,
physics and computer science is closely related to the formation of their instrumental competence. It is about becoming
independent and responsible members of modern society, able to interact in solving social, industrial and economic problems,
who have the skills of independent work in educational, scientific and professional activity, ready for self-improvement, able to
take responsibility, find constructive sound solutions to problem situations, who have a high professional level and practical
computer and informational skills, who can professionally organize and conduct classes with students on the basis of new
educational experience, with the implementation of modern technologies.

Of particular importance in the process of introducing modern information and electronic technologies into the
educational process is the pedagogical content of the educational material and the creation of conditions for self-study and self-
development of the individual. We have in mind not only the selection of the content of the learning material, but also the
structural organization of the educational material, the inclusion in the education not just of the automated training programs,
but also of interactive information environments, the holistic interconnected functioning of all processes of cognition. In other
words, the effectiveness and quality of training depends more on the effective organization of the learning process and the
didactic quality of the materials used. For this purpose, it is the best suitable to create the Personal Teacher Website project and
its corresponding training and methodological filling and practical implementation of the «private cloud» on the platform and
software of Microsoft and Google, which gives Internet users the access to the server's computer resources and usage the
software as an online service. Currently, the following software and services have been found and proven: Blogger, Google
Classroom, Google Drive, Gmail, Google Mobile, Google Talk, Google Sites, Google Voice, Google Meet, YouTube and more.

The peculiarity of the training of the future teacher of mathematics, computer science and physics is that the modern
student, constantly being in a fast-changing information society, is able to independently receive information from electronic
resources. However, there is a great need to teach him not only to search for the necessary information quickly, but also to
process, assimilate and use it for a better understanding of the educational material in mathematical disciplines. Willingness to
work effectively in problem situations, the ability to plan their own educational and cognitive activities and evaluate the results
of their work, the ability to organize personal educational space, initiative, mobility and creativity in matters of current trends in
the development of mathematics, computer science and physics contribute to the competence of the teacher’s profession.

Therefore, we see, that it is effective to use in the educational process of pedagogical higher education institutions the
electronic training methodological complex, which operates for 6 years in the form of a personal site of teachers freely available
for anyone interested in geometry (https://sites.google.com/site/geometryvspu).

Independent work of students develops the skills of researching information, learning and learning new concepts,
translating the studied theoretical concepts into practical developments. Recently, the percentage of educational material and
assignments for self-study by students is increasing. With the increasing amount of information being studied by students and
the development of mobile communications, there is a need for remote information dissemination and student performance
monitoring. That is, there is a need to create a virtual learning environment with remote access for the exchange of information
between teacher and students.

Currently, Web portals are being actively developed and used in modern higher education institutions. The factor that
determines their successful application is the work of teachers on electronic scientific and methodological support.

When organizing a learning process at a virtual university, it is important that the virtual team is united by a common task
and interacting through information and communication technologies. Such a team can include teachers, students interacting
within a virtual educational environment. In this case, virtual learning is the process and result of communication of participants
of the educational process in the virtual environment (Kademiya, 2016).

A feature of Web portals is that they are usually built in the University Web site (Figure 1).
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Figure 1. The structure of pedagogical university’s virtual portal (made by the authors)

Each teacher and each student has access to a personal Web-cabinet. A necessary part of the educational process of the
modern university is the student's Web-cabinet, which provides information about the courses they attend, the schedule of
classes, access to lecture materials, controls the timing of practical and independent assignments. Typically, the Web cabinet
gives you the ability to get assignments for self-study and to download the results for electronic verification. This way of working
develops students' independence and responsibility for the learning process.

One of the key points in the development of the World Wide Web is the development of a virtual university - the process
of creating a Web site or Web application. The term includes the development of e-commerce applications, Web design, client-
side and server-side web programming, and Web server configuration. The main stages of Web development are:

— designing a website or web application;

— creating page layouts;

— filling;
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— maintenance of a working site or its software base;

— further promotion of the site on the network and raising its ranking.

Let's look at and compare the existing technologies for creating sites. Websites are divided into three groups:

— static web sites that present text, image or video information to the user without the ability to interact with the site
in any way;

— interactive Web sites that allow the user to interact with the site to change the presentation or collection of site
information without further downloading data from the Web server;

—  Web applications that allow the dynamic content of a site to be generated based on a user's request or identification.

Web portals are the complex web applications that change their structure and content depending on the user's identity.
The appearance of the site will depend on who came to the site: student or teacher, student of which specialty and course,
student's teaching method, etc. Web applications are made up of two mandatory parts: the frontend and the backend. These
two components of the interaction are the dynamic Web applications: frontend is the part that the user sees. It represents the
site interface for user interaction; backend is a data source and software modules that process user requests.

The technologies used to create the frontend include all technologies of static and interactive Web sites such as HTML,
CSS, XML, JavaScript, VBScript, JScript and others (Semenets&Moroz, 2018). Backend databases and high-level software platforms
are used to develop the backend. Databases for Web applications most often use MySQL, Oracle or MS SQL server. There is a
great variety of software platforms: ASP.Net Framework, PHP, Joomla !, Ruby-on-Rails, Drupal, Java and many more. The choice
of technologies for creating a web portal is based on its exact specifications.

DISCUSSION

Many universities in the world have already created or are creating a web portal to share information. Examples of
university’s Web portals are the University of London (UK) student portal (https://my.london.ac.uk/, 2020), the Michigan Virtual
University (USA) (https://michiganvirtual.org, 2020), the Chartered Accountants of India (India) online portal
(https://www.icaionlineregistration.org/, 2020), student training portal Australian Institute of Business (Australia)
(https://www.aib.edu.au/students/online-learning/, 2020), self-service portal EDP University of Puerto Rico (Puerto Rico)
(https://myportal.edpuniversity.edu/,  2020), Mount  Kenya University ~ (Kenya)  student online  portal
(https://studentportal.mku.ac.ke/, 2020), National University virtual learning environment Lviv Polytechnic (Ukraine)
(http://Ip.edu.ua/virtualne-navchalne-seredovyshche, 2020) and others. Figure 2 shows the interfaces of these network
resources.
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Figure 2. Interfaces of universities’ Web-portals
The successful usage of the virtual learning environment implies the need for students to acquire appropriate knowledge
and skills, in particular:
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— ability to work independently with various information sources and Internet resources (search, perception,
understanding, selection, analysis, processing, organization and presentation, storage and transmission of information);

— knowledge of technologies of work with general-purpose software (modern packages of mathematical programs;
systems of processing of text, tabular and graphic information; databases, online programs for presentations; electronic
textbooks and manuals; electronic libraries, etc.);

— knowledge of algorithms, methods, techniques for solving mathematical problems efficiently with the help of a
computer (mastering algorithmic skills, understanding the computer as a universal performer of mathematical problems);

— ability to use electronic communications (knowledge of ways to transmit information over distance, use of e-mail,
operationing of computer networks, etc.).

These knowledge and skills are important not only in the professional training of future teachers of mathematics,
computer science and physics, but also to ensure the availability and continuity of education throughout life.

CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The analysis of the modern informational educational space and the experience of using the above site to provide e-
learning testifies to the urgent need and relevance of creating and using virtual learning environments not only in geometry or
other mathematical disciplines, but also in general educational program for students of physical and mathematical specialties
who are trained in pedagogical higher education institutions. This kind of electronic educational-methodical complex transforms
the activity and communication of teachers and students, changes the methodical systems of study of educational disciplines and
promotes: optimization of educational load of students; mastering the main content of the discipline; objectivity in assessing
knowledge and skills; forming in them the ability to carry out self-education in advance prepared plan, based on certain
conditions; developing the ability to exercise self-control and self-assessment of learning activities. However, it is not necessary
to exaggerate the capabilities of Web portals, because the transfer of information does not ensure the transfer of knowledge,
culture, thinking and is only an important educational tool. This, in turn, requires the correct selection of the content of the
training in accordance with the didactic properties and capabilities of the information technology training tools; prediction of the
possible impact of information technology training on the way of thinking and behavior of participants in the educational process,
etc. This is what we refer to further areas of study.
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BUKOPUCTAHHA EIEKTPOHHOIO OCBITHbOIO KOHTEHTY B 3AKNALAX BULLLOT OCBITH
A.A. CemeHneys, O.M. Cos, /1.A. TromioH
BiHHUybKuli OepxcasHuli nedazoeivHuli yHisepcumem imeHi Muxalina KoytobuHcbKko20, YKpaiHa

AHomayis.

DopmyntoeaHHA Npobaemu. Y cy4acHUX yMosax aKkmyasnsHicmes 0ocnioxeHHA wodo 0oyineHocmi ma memodonoeziyHux 3acad iHmezposaHo20
BUKOPUCMAHHA €/1eKMPOHHO20 0C8IMHbO20 KOHMeHmy 8 3aK1a0ax euwoi oceimu ma euseneHHA ocobausocmeli lio2o
(PyHKUiOHY8aHHA He3anepeyHa. IHHosauiliHuli nidxid 0o enposadiceHHA Yugpposux mexHonoRili HABYAHHA CYymMmMEeBO 3MiHUB
oceimHili mpocmip i 0038074€ 8upiwysamu HU3KY 8aMAUBUX OUOAKMuU4HUX npobaem. 30Kkpema, yHKYUIOHYBAHHA 8ipmyasnbHUX
HasyanbHUX cepedosuwy 3abesneyye WUPOKi Moxcausocmi wo0o mMobinbHocmi cmydeHmis y Ha8YAHHI, 8paAxosye ixHi ocobucmi
nompebu i 8nodobaHHA, 00380a5€ cmydeHmy obpamu 3py4Huli Yac i micye 078 HABYAHHA, NPAyeamu 3a iHOUBIOYanbHUM
epagikom, naaHysamu po3nopsadok pobomu, 6ydysamu 871aCHY 0C8IMHIO MPAEKMOPI0 Moujo.

Mamepianu i memodu. Mu npoaHanizysanu 00cnidxeHHA Cy4YacHUX HayKoayie i memoducmis, 30ilicHusnu moHimopuHa Beb calimig 3aKopOOHHUX
ma yKpaiHCbKuX yHisepcumemis, ukopucmanu eaacHuli nedazoziyHuli 0oceio.

Pe3ynemamu. O6rpyHmMo8aHo, Uj0 CMBOPeHHA Ma BUKOPUCMAHHA 8ipMYyanbHUX HABYAAbHUX cepedosuly y 3aKnadax suwjoi ocgimu 3abesneyye:
peanizayito  npuHyunie iHOusidyanizayii, ceidomocmi i akmueHocmi, 8i3yanizayii, AocmynHocmi HaA8YaHHA;, HAbymms
KomnemeHyili wodo 8UKOPUCMAHHA NMPO2PAMHUX 3acobie 0 supiweHHA npogeciliHux 3aday. HasedeHo npuKknad cmeopeHHsA
npoekmy «llepcoHanbHuli calim suknadaya» 3 8i0N0GIOHUM HABYA/NbHO-MEeMOOUYHUM HAMNOBHEHHAM. [TposedeHo A0CniOHeHHA
CyYacHUX akmyasnbHUX mexHosogil, AKi do3eonsarome cmeoprosamu Web-calimu ma Web-nopmanu, po3ensaHymo 3acobu po3pobku
Web-calimie ma knacugikosaHo ix 3a cknadHicmio. [lokasaHo, wjo eeb-kabiHemu cmydeHmie cmeoprooMbCA 3 BUKOPUCMAHHAM
sidomux 6a3 daHux ma nNPo2PaMHUX AAM@OPM BUCOKO20 PiBHSA.

BucHoseKu. He sapmo nepebinswysamu moxcausocmi Web-nopmarnis, adxce ix cmeopeHHs 8UMA2AE NMpasusibHo20 8i06opy 3micmy HAB4YaHHSA
8i0rn0gidHo 00 Audakmu4Hux eaacmusocmeli i moxcausocmeli 3acobis yugposux mexHoM0Rili HABYAHHSA, MPO2HO3Y MOM(IUBO20
8r1/U8y Ha Xapaxkmep MUC/EHHA | M0B8EOIHKU y4aCHUKI8 0C8IMHbO20 MPoyecy mouwjo.

Knto4osi cnoea: sipmyanvHe HasyaneHe cepedosulle, iHopmayiliHO-KOMYHIKaYiliHi mexHonoeii, enekmpoHHe HABYAHHA, 3aKAaA0U 8UWOI
ocsimu, nidzomoska ¢axisyis, Web-calim, Web-nopman.
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