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From February 24, 2022, the course of our country’s history has changed
dramatically and the life of Ukrainian students has shifted to a new
format. Even though the issues of personal safety, adequate emotional
and psychological state, provision of heat and electricity, nutrition
and essential goods became the priority, education did not diminish its
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importance in the new conditions yet. Knowledge is the main weapon,
with which a student will move into the future. Educated people will help
to reconstruct our state after the war. Distance education via Internet is
one of the modern forms of educational process, which has gained special
importance and development in new conditions. The modern educational
platforms used for distance teaching as well as the pros and cons of this
type of educational process are being considered in this article. Addition-
ally, there are made a number of suggestions that can help in preparing to
and managing an online class.

Keywords: distance learning, platform, conference, webinar, chat classes,
Google.classroom, Zoom, Skype, martial law, mathematics.

1. Formulation of the problem

Distance education has developed rapidly in Ukraine since 2019,
during the COVID-19 coronavirus epidemic. Since 2022 it has become
an integral form of education in schools, special secondary and higher
educational institutions in those settlements: 1) where there is a real
threat of attack with bombs, shells, or other missiles; 2) where sirens
often sound, after which people should immediately interrupt classes
and go to shelter; 3) which are directly in the line of fire; 4) which are
under temporary occupation.

Distance learning (or online learning) is a form of learning in which
all or most of the course is taught to students or students (students)
using modern technologies and in an interactive mode, while teachers
and students can be located in different countries and even on different
continents. The great advantage of such an education is that there is no
urgent need to visit an educational school, spend time on the way to it,
visit a school at a defined time, listen to lectures, and learn the material
from the courses in a short time and a certain order. However, such
teaching is not suitable for all disciplines. It should be noted that some
students continue their studies in this way, even being at the front, in the
breaks of hostilities. Particularly, such students are among the students
of the University of Customs and Finance yet. The advantages and
disadvantages of this type of learning and some proposals to overcome
them are formulated in the paper.

2. Analysis of the latest research
A detailed analysis of the trends and prospects for the development
of distance education was performed by N. Kentnor (2015), E. Banas
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(1998), W. Emory (1998), K. Harting (2005), M. Erthal (2005). A line of
Ukrainian scientists paid considerable attention to the development
of conceptual provisions for distance learning including O. Andreev,
N. Andrusenko [1], V. Bykoy, D. Vasylieva [4], M. Burda [3],
D. Ivanchenko, T. Godovanyuk [6] V. Kukharenko, N. Morse, E. Polat,
E. Smirnova-Trybulska, V. Lapinskyi, Yu.Bogachkov, P.Stefanenko,
A. Khutorskyi and others. In recent years, a huge number of articles and
studies, as well as books, collections [3] and scientific conferences [2], [7],
[8] have been devoted to the problem of distance learning. Most authors
mainly pay attention to specifying the advantages and disadvantages
of distance learning [1], [12], determining the general trends in the
development of these forms and their connection with world forms of
distance learning [2], [8], the history of the concept of distance learning
in the world [7], [8], features of the organization of distance learning in
certain disciplines [7, p. 23-27], disadvantages of distance learning in
Ukrainian universities [7, p. 37-30] etc. Appeared, there are few studies
on the features of distance learning in mathematics [3], [4], [5], [6]. In
addition, we did not find any specific propositions for improving the
forms of such teaching in mathematical science, which became the aim of
the current research. There is also a lack of research on the peculiarities
of distance learning in universities of Ukraine under martial law. In
the current article, we will try to determine the features of the use of
distance learning for teaching mathematical disciplines during military
operations and offer a line of recommendations for its improvement.

3. Presentation of the main material

First, we will analyze the pros and cons of this type of distance
teaching, taking into account our own experience and the feedback of
the students.

The advantages include the following:

* saving time — you don’t have to spend precious hours standing in
traffic jams or travelling from afar. People who do not live in cities
also save a lot of money, which should have been spent on travel;

* coverage of a larger number of listeners, as residents of not only
large cities, but also the most remote towns and villages, and even
countries, have the opportunity to study. And this is extremely
important, since, as we know, a large number of residents with
children and students (mainly girls) left abroad as a result of
Russian aggression;
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convenience of teaching, since all necessary materials for classes
are always at hand (both the teacher and students);

the ability to control the attention of each listener that is difficult
to do at the time of offline classes;

saving correspondence with students, their answers and the
entire class in the files allowing at any time to return to the
studied material;

this format of teaching is extremely convenient for people with
limited physical abilities;

the active usage of images, text, sound and video during online
classes significantly increases the quality of assimilation of new
information.

Other advantages noted by various researchers are not so significant
on pur opinion [1, p. 8-9], [2, p. 10-11], [7, p. 28].
Disadvantages of distance learning include the following:

quality of Internet or communication services connection may not
be always sufficient;

forced termination of the class due to power outages (scheduled
or emergency, which Ukraine has been suffering from in
recent months);

lack of communication with teachers in real-time, because online
classes can’t provide face-to-face communication between teacher
and students;

lack of full-fledged pedagogical control by the teacher, which is a
stimulating factor for effective learning;

resource consumption and labour intensity on the part of the
higher education institution (HEI) and the teacher. In addition to
the necessary technical equipment of the educational institution,
the teacher is required to create a distance course [7, p. 29];

a large amount of information in a fairly short time, etc.

It is very important to choose a platform that is most convenient for
a given case and a given subject for conducting distance learning from a
specific course. There are quite a few developed platforms for distance
learning. Let’s consider some of them:

Chat classes using chat technologies. They are held synchronously,
that is, all participants have simultaneous access to the chat. Many
remote educational institutions operate a chat school, in which the
activities of remote teachers and students are organized with the
help of chat rooms.
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e Web classes — distance classes, conferences, seminars, business
games, laboratory works, workshops and other forms of
educational classes, which are conducted with the help of
telecommunications and other possibilities of the World Wide
Web. For online classes, specialized educational web forums
are used — a form of user work on a certain topic or problem
with the help of records that remain on one of the sites with
the corresponding program installed on it. Web forums differ
from chat classes in the possibility of longer (multi-day) work
and the asynchronous nature of interaction between students
and teachers.

¢ Teleconferencing — usually based on mailing lists using e-mail.
Educational teleconferences are characterized by the formation
of educational tasks. There are also forms of distance learning,
in which educational materials are sent by mail to the regions.
The basis of such a system is a teaching method called «Natural
learning process» (English natural learning manner). The listener,
constantly performing practical tasks, acquires stable automated
skills. Theoretical knowledge is learned without additional
effort, organically interwoven into training exercises. Formation
of theoretical and practical skills is achieved in the process of
systematic study of materials and listening and repetition of
exercises on audio and video media (if available).

¢ Telepresence. For example, the remote presence using the
R.Bot 100 robot.

Some platforms have been developed for distance learning in the

first and second types (chat classes and web classes):

Skype - provides text, voice and video communication over
the Internet between computers, optionally using peering network
technologies);

Zoom - provides a video telephony service that allows you to
connect up to 100 devices simultaneously for free, with a 40-minute limit
for free accounts (during the war, this limit is removed);

Google Meet — on this service, it is very convenient to conduct secure
video conferences in which up to 500 internal or external participants can
participate, as well as conduct live broadcasts for up to 100,000 viewers
in the domain;

Moodle is a free, highly customizable platform, also known
as a learning management system or virtual environment. It is an
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abbreviation of the English words Modular Object-Oriented Dynamic
Learning Environment. Is a free web application that allows you to
create sites for online learning;

Ilias is a free platform with the ability to create forums and personal
blogs. The system is widespread in universities, primarily in German
ones. Based on Apache, PHP, MySQL, XML.Meets the SCORM standard;

Spring Learn — a platform for remote training of employees, online
testing and webinars;

WebTutor is a talent management system that offers tools for
recruitment, training, competency assessment, career planning, and
knowledge management;

Teachbase is a platform for organizing distance learning, creating
courses, tests, and conducting webinars;

Spring Market is a software platform for creating and selling
online courses;

Memberlux — a service for creating courses based on WordPress;

Microsoft Teams is a corporate platform that combines chat,
meetings, notes and attachments in the workspace;

EdApp - the virtual class works harmoniously with Zoom and
Microsoft Teams video conference platforms;

Google Classroom is a free web service for educational institutions
designed to simplify the creation, distribution and assessment of
assignments in a paperless way. Through this product, remote testing
and exams are conducted.

Ukrainian educational institutions mainly use Zoom platforms
based on Google.classroom, Skype, Moodle, Google Meet. At the same
time, there are several types (forms) of distance learning:

1) correspondence education, when students receive educational
materials, tests or exam questions by e-mail or by attaching them
to a file in Google Class and work, receiving some help from the
teacher via mail, phone or chat;

2) e-learning through a computer, Google Drive, CDs or DVDs, and
certain computer programs;

3) online learning in the format of dialogue is its own interactive
learning [6, c. 142-143].

Usually, all three forms are used.

Distance learning of mathematical disciplines, in particular, has its

own peculiarities and difficulties, because it is necessary not only to
pronounce the text and communicate with the listeners, but also to write
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formulas, draw graphs, and write down proofs of theorems. This can be
done in one of three ways:

the first method is using a tablet or an online whiteboard with a
mouse, but you need to get used to it, and it is sometimes quite difficult
if there are too many formulas and graphs;

the second way is to direct the webcam not at the teacher, but at his
desk so that the listeners can see what he writes on the sheets of paper.
At the same time, if you can use a regular pen when working in Skype,
then you have to use markers when working in the Zoom platform
because the video quality is lower in Zoom. The speed of teaching in this
way is slightly higher than in the first (even if the teacher has an online
blackboard). Its advantage also lies in the fact that the sheets with the
recorded lesson are saved and can be reused in the future;

the third way is to gradually teach pre-prepared presentation
materials during the lesson: text, formulas, graphics and drawings.
But this is static information, and «live» interactive communication
with the audience, the dynamics of showing material, and answering
questions is lost.

It is clear that distance education will spread in the world, and
especially in Ukraine due to its current military situation, and new
platforms and services will be developed. However, based on our own
experience, we want to put forward proposals for the improvement of
already existing platforms to adapt them for more convenient teaching
of mathematical disciplines and those related to them. In particular, the
google.classroom platform, which is used for testing and exams, needs
such improvements.

1. Google.classroom forms are intended more for humanities.
However, teachers of exact sciences also have to use them: mathematical
disciplines (algebra and geometry, probability theory and mathematical
statistics, discrete mathematics, mathematical analysis, numerical
methods, etc.), physics, chemistry, economics, etc. Many formulas
and graphs need to be entered in the tests and tasks of these subjects,
but in google.classroom «forms» there is no possibility to directly
enter a formula or graph. It is necessary to first convert them into a
picture format with the extension jpg or jpeg, and then convert them
into a form through a file (see Fig. 1), which is very inconvenient and
time-consuming.
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Fig. 1. The method of entering formulas into the google.classroom
«form» is not convenient enough

In addition, a figure (both in the text of the task and in the answer
options) can be inserted only once, but in the text of the task, there can
be several formulas (translated into figures). In this case, a teacher has
to convert the entire text of the task into a jpg or jpeg picture format.
Therefore, it would be appropriate to avoid this shortcoming and allow
teachers to simply insert the formulas in the «Option» or «Task text»
lines, and not as a figure located below these lines.

2. It would be great to make it possible to type superscript and
subscript indexes that are not available yet. To transfer such indexes, it is
also necessary to convert them into a picture format. It is also welcome
to provide an ability to enter directly other symbols and letters in the
«Option» or «Task text» lines.

3. The same applies to entering pictures into the «form» - it is more
convenient to enter them directly in the text of the task itself, and not by
inserting it through a file with the extension jpg or jpeg (see Fig. 2) that
takes extra time (a picture has to be first translated into graphic format
either jpg or jpeg, and then add it to the «form» using a paste special.
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Fig. 2. Entering the «form» of the drawings takes a lot of time

4. Conclusions

The distance learning platforms widely used in Ukraine (Zoom,
Google Class, Moodle, Google Meet) for teaching mathematical sci-
ence still have several shortcomings. There are some proposals in the
article on how to overcome some of these flaws. Next, in our opinion,
some exemptions should be made for those students who are mobilized
and are at the front or in military units and intend to continue their
studies, avoiding just sending these students on academic leave. And
taking into account frequent power outages, which, moreover, occur at
different times for different cities and even districts of the same city, it
is necessary to switch to distance learning in the format of dialogue to
a rolling schedule of classes, and those who could not participate in the
class should send (preferably in automatic mode) an electronic or paper
copy of the lesson. It would also be good to purchase online boards
for students so that communication with the teacher is continuous,
flexible and fast.
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Abstract

MIKOJAA MOPMYAb, AMMUTPO HINTOB, OAEKCAHAP
mMTOB, AIOLOB POMAHUYK, TETSAHA UYVIIIAKO. Hlas-
X1 BAOCKOHAJEHHsI AVICTaHIIIHOIO HaBYaHHsI MaTeMaTHKI
B yMOBaX BOEHHOTO CTaHy B HaBYaAbHMX 3aKJajax YKpaiHm.
[Ticas 24 atomozo 2022 poxy Xid icmopil HAuol Kpainu pisko 3MiHue-
A, a4 Kumms yKpaitcokozo cmydeHmcmea nepeitiao 6 Hosui gopman.
Axe, xoua y npiopumemi cmay nUMAarHs 6AACHOT 0e3nexu, A0eK6amHozo
eMOUITIHO-NCUXOA0ZINHO20 CMAHY, 3a0e3nevers MenAoM ma ereKmpoe-
Hepzieto, npodyKmamu Xapuyeants il mosapamu neputoi HeodXioHocmi,
MUM He MeHul HAGUAHHS He SMEHULUAO 6020 3HAYCHHSA 1 6 HOBUX YMO-
6ax. 3HaHHA — Ue ocHO6HA 30posl, 3 AKoto cmyderm nide 6 MaiuOymHe.
Ocsiueni Atodu donomoxymo 6i00ydosysamu HAULY 0epxKasy nicAs GiiHu.
Aucmanuyitite HAGUAHHA 13 SUKOPUCTHAHHAM THHOPMAUIHUHUX 1EeXHOAO-
201 — 00HA 3 CYUACHUX POPM HABUAHHS — HAOYAO 0COOAUE020 3HAUEHHS
ma possumiy 3a yux ymos. Y cmammi poszasiHymo cyuacHi naam@popmu,
KT NpUsHAUeHi 0AS Maxoz0 HAGUAMHS, nepesazy ma HeQOAIKU OUCAH-
YIiliHOT PopMU HAGUAHHS, A MAKOK 6HECeHO HUSKY Mponosuuii, sKi
3MOKYMb YOOCKOHAAUMU Npolec nid20mosKy ma nposedeH s saHimms
y oucmanyiinii Gopmi.

Karo4dosi caoBa: ducmanyiiine HaguanHs, niamg@popma, KoHpepen-
uis, eebinap, uam-sansmmes, Google.classroom, Zoom, Skype, 6oentiuil
cmam, Mamemamuxa.

MYKOLA MORMUL, DMYTRO SZCZYTOW, OLEKSANDR
SZCHYTOW, LJUBOW ROMANCZUK, TETYANA CZUPILKO.
Sposoby usprawnienia zdalnego nauczania matematyki w
warunkach stanu wojennego w ukrainskich placowkach
oswiatowych. Po 24 lutego 2022 roku bieg historii naszego kraju
zmienit si¢ diametralnie, a Zycie ukrainiskich studentéw nabrato nowego
formatu. Ale cho¢ kwestie bezpieczeristwa osobistego, odpowiedniego
stanu emocjonalnego i psychicznego, zaopatrzenia w zywnos¢ i artykuty
pierwszej potrzeby staty sig priorytetem, to edukacja nie stracita na
znaczeniu w nowych warunkach. Wiedza jest glownq bronig, z ktdrg
uczen pdjdzie w przysztosé. Wyksztatceni ludzie pomogq odbudowac
nasze parnstwo po wojnie. Ksztatcenie na odleglos¢ przez Internet — jedna z
nowoczesnych form uczenia si¢ — nabrato w tych warunkach szczegolnego
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znaczenia 1 rozwoju. W artykule przeanalizowano nowoczesne platformy
przeznaczone do takiego szkolenia, zalety i wady tej formy szkolenia, a
takze przedstawiono szereg propozycji, ktére mogq usprawnic¢ proces
tworzenia i prowadzenia klasa w formie zdalnej.

Stowa kluczowe: ksztafcenie na odlegtos¢, platforma, konferencja,
webinar, zajecia na czacie, Google.classroom, Zoom, Skype, stan wojenny,
matematyka.

114





