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MYKOLA MORMUL, LYUBOV ROMANCHUK, DMYTRO
SHCHYTOV, OLEKSANDR SHCHYTOV. Online Platforms
for teaching Mathematics: potential and disadvantages. The
article analyzes modern digital platforms used in the process of distance
education, particularly Zoom, Google Meet, Microsoft Teams, Telegram,
WhatsApp, and Viber. It examines their technical capabilities, advantages,
and disadvantages from the perspective of their application in education,
especially in teaching mathematical disciplines. The main challenges
associated with transmitting formulas, graphs, diagrams, mathematical
symbols, and organizing interactive student work in a digital environment
are identified. Based on a comparative analysis, ways to improve online
platforms are suggested, including enhancing mathematical content
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visualization tools, optimizing sorting functions, informing about work
updates, and increasing the convenience of task assessment. The results of
the study aim to improve the effectiveness of distance learning and optimize
the use of digital tools in teaching exact sciences.

Keywords: distance learning, digital platforms, mathematical
disciplines, online communication, Zoom, Google Meet, Teams.

1. Introduction

The shift of teaching disciplines to the online environment has
become a significant trend in recent years. The COVID-19 pandemic,
the processes of globalization and digitalization of society, as well as the
military realities in which Ukraine has been living since February 2022,
have significantly accelerated the development of remote work formats.
Today, educators widely use various platforms for video communication
and text-based consultations.

The choice of the appropriate digital tool impacts the quality
of communication, confidentiality, the comfort of listeners, and the
effectiveness of the learning process. In this regard, there is a need
to systematize the capabilities of the most common online platforms
and determine the criteria for their professional use in the process of
remote teaching.

The purpose of the article is to systematize and compare digital
platforms used in educational practice, identify their capabilities
and limitations for individual, group, and crisis work, and develop
recommendations for their professional use.

2. Relevance of the Research

The relevance of the topic is determined by the fact that the
digitalization of education has become a key condition for the modern
learning process, and mathematical disciplines require tools that ensure
visualization, interactivity, and individualization of learning. Digital
platforms open up new opportunities to enhance the effectiveness of
mastering mathematics, especially in the context of remote and blended
learning, which has been actively developing after the pandemic and
in the conditions of martial law in Ukraine. At the same time, there
are limitations-unequal access to technology, varying levels of digital
competence among educators, and the limitations and imperfections
of digital platforms for teaching mathematical disciplines. Therefore,
the analysis of the capabilities, advantages, and limitations of digital
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platforms in mathematical education, as well as ways to improve them, is
extremely important and relevant.

3. Literature Review

The research on digital platforms has been rapidly growing in
connection with the spread of remote classes and consultations.

The study of trends and prospects for the development of distance
education is thoroughly presented in the works of foreign scholars,
including N. Kentnor (2015), E. Banas (1998), V. Emory (1998), K. Harting
(2005), and M. Erthal (2005) [1], [2], [3], [4], [5].

In the domestic scientific community, the theoretical foundations
of distance learning have been actively developed by O. Andreyev,
N. Andrusenko, V. Bykov, D. Vasilyeva, M. Burda, D. Ivanchenko, T.
Godovanyuk, as well as V. Kukharenko, N. Morze, Y. Polat, Y. Smirnova-
tribulskaya, V. Lapinsky, Y. Bogachkov, P. Stefanenko, A. Khutorsky, M.
Mormul [6, 7, 8, 9, 10, 11] and other researchers whose works have shaped
the contemporary approaches to organizing and the methodology of
distance education.

Researchers Humer et al. (2020) and Connolly et al. (2021) note that
Zoom and Microsoft Teams are more suitable for group sessions, while
Google Meet provides an optimal balance between ease of use and
video quality. According to Jones & Smith (2020), messengers (Telegram,
WhatsApp, Viber) are more appropriate for crisis intervention and short-
term consultations. However, they should be used with caution due to
their limited tools for full-fledged sessions. Thus, researchers and various
sources indicate that a platform must meet not only technical requirements
but also psychological criteria: the ability to maintain contact, empathy,
confidentiality, and secure conditions for therapeutic interaction.

However, in our opinion, there is still a lack of materials devoted to
analyzing the nuances of distance learning in mathematical disciplines
and finding ways to improve them, which also determines the relevance
of the topic.

4. Research Methodology

The following methods have been chosen for the research.

1. Comparative analysis of online platform functions (video
communication, security, interactivity, group dynamics).

2. Content analysis of practical platform applications.

3. Expert evaluation of the effectiveness of platform usage.
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The scientific novelty of the paper lies in the fact that:

Technical parameters of leading online platforms have been
systematized in the context of teachers' professional activities;

A classification of platforms has been proposed based on the level
of interaction, security, advantages, disadvantages, and other
suitability criteria;

Criteria for the effectiveness of online environments, influencing
empathy and communication quality, have been defined;

A model for selecting a platform based on the purpose of the
lesson, the type of discipline, and the specifics of the request has
been developed.

5. Main Material

Undoubtedly — and this has been repeatedly emphasized by
researchers [9] — there are certain advantages to the format of electronic
learning (E-learning) over traditional (Classroom learning). E-learning
is more flexible, cheaper (since there are no expenses for travel and
accommodation), accessible anywhere, and allows revisiting material and
learning at one's own pace.

E-LEARNING  vs  CLASSROOM _

Can be completed anywhere with % Learners have to be available at
an internet connection. Anytime a the same time and be the same
learner is free-progress is saved place,

- Complete at your own pace. Don't Trainer can focus more on
rush to keep up with people around particular topics depending on

you group needs.

= Overhead costs are reduced (no .-‘ May cost a lot for accommadation
travel time, accommedations etc.) .o o & and getting to the training venue.

If you are unsure about something,
s you can go back over it again and You can asl_« questions at the time
again, of the training

Content is engaging and by - Ideal if the learner group aren't
interactive. ~ confident using computers.

Fig. 1. Advantages of E-learning and Traditional Learning
Source: Author’s development
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However, traditional education, although more expensive, also has its
advantages. It provides live interaction, the opportunity to ask questions
in real-time, and is better suited for groups that are not confident in using
computers (see Fig. 1).

Table 1.

Advantages and Disadvantages of Digital Platforms*

Ne | Platform Advantages Disadvantages Recommended For
Name
— high stability of video — full security — only in | trainings, webinars,
communication; paid versions; educational classes.
- support for group classes (up | - requires installation
to 100 participants); of the application.
1. Zoom — the ability to demonstrate
the screen, record, “rooms for
group work”;
— wide use in educational
groups.
— easy to connect (link opens — fewer tools for individual
Googl in browser); groups than in Zoom; | consultations, short
2. 098 € - integration with Google — limited recording meetings, school
Meet . e s . .
Classroom and calendar; high | capabilities in the free and university
quality of communication. version. practice.
— professional system — more complex work in large
for teamwork; interface for clients; organizations,
3 Microsoft | - integration with Office 365; — unnecessary educational
’ Teams convenient channels for group functionality for institutions,
interaction. individual consulting. corporate
psychologists.
— the possibility of anonymity; - not all chats have crisis lines, support
- good quality voice and end-to-end encryption; groups, brief
video calls; — limited tools for consultations.
4. | Telegram )
—secure secret chats; group classes (no
— creation of channels and demonstration of
chatbots for support groups. materials).
— popularity and simplicity; — poor opportunities individual short
5 WhatsApp - end-to-end encryption for structured classes; consultations,
" | (Wazap) in all chats; —inconvenient for support between
— private work with the client. large groups. sessions.
—secure calls and messages; — video communication school teachers,
large groups and channels; is less stable than consultations,
6. Viber — widespread use among the Zoom and Meet; work with clients
older age group. — fewer opportunities | who prefer simple
for demonstrating messengers
materials.

* Source: compiled by the authors
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The characteristics of the main digital platforms used for distance
teaching in educational institutions are presented in Table 1.

Table 2.

Comparative analysis of digital platforms*

trainings

sessions

classes

terventions

sessions

Parameter / Google .
Platform Zoom Meot Teams Telegram | WhatsApp Viber
Video quality high high high an:a;gle / average average
18
Group classes sk ke Yk Kk Vv Sk Sk k k ok Yoo | kdededed | ok Yoot
Security/ average / i X cepeansi/ X .
high high high high
encryption high '8 '8 high very g '8
. rooms, screen scre-en . channfel:‘;, chat, bots, | voice/video, chat,
Interaction Tools display board sharing, interactivity, rot chat hat )
1spay, bo chat collaboration | “CCT¢ A ¢ groups
Cust
E:;e(r)in:::; average high average high very high high
Individual Work Y Sk kk Y %k k k k Yk kv Kok ok vcve [ kokkokyr | Skokokokyr
Group work Y Sk kk R 8 S5 02¢ Sk kv KYTVVVe | KTORT | Rk Y
roup classes, individual corporate and crisis support ndividual
Best suited for: group ’ " individual between N

sultations

* Source: compiled by the authors

Digital platforms also differ in other parameters. The most important
ones are summarized in Table 2.
Therefore, the following recommendations can be given for
choosing a platform.
1. Individual consultations: Google Meet, WhatsApp, Viber, Telegram.
2. Group therapy, trainings: Zoom, Teams.
3. Working with children and adolescents: Meet, Zoom, Viber.
4. Crisis interventions: Telegram (anonymity), WhatsApp.
5. Corporate psychology: Microsoft Teams.
Long-term therapy: the platform should be chosen taking into account
the client’s habits. Fig. 2 shows an infographic of video conferencing
platforms that helps the user choose a service for online communication,
study or work. The infographic compares the following platforms: Zoom,

Google Meet, Skype, GoToMeeting, Join.me, Discord.
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FREE [§14.95 FREE 156~ FREE S §10.69) $124815 $10/ $13:$30 FREE/ $8.8
$10:90 MONTHLY $25 MONTHLY. NONTHLY. HENTHLY MONTHLY MonTHLY

NUMBER OF ‘ .
AN 0 1507280 B 250

PARTICIPANTS

Compamiare | MG WiNEOUE, Mac; Winnows, | Mg, Wisoows, e

LiNu 198 LINUX, 108 Liku, 108 o: I:NDM)B WA, Winpowis; | Mz, Wnioaws,
RLATEORME AND ArlDRoID Aoairoin || ke Anpaoin | 108 ANEANGRIIS | 108 ano AnoRoln | 108 AND ANDRGID
IDEAL FOR' ! =

SCHOOL, WORK, SEipos A ScooL & ‘Schooy, WoRk

g ot Wark WoRK AND, PERSONAL WoRK
PR PENS_DN:\L USE

BANDWIDTH .

USAGE A-15 MBPS

Fig. 2. Infographic for choosing the right digital platforms
(Source: compiled by the authors)

Fig. 3 shows another (typical) infographic for companies, teachers
and teams who want to decide: which service suits them better — Teams,
Zoom, Slack or Google Workspace (Google Meet), used for: online
meetings, calls, video conferences, collaboration or classes. The table
shows: the maximum number of meeting participants (depending on
the tariff), the maximum duration of group meetings, the ability to show
the screen, Together mode — a mode of joint virtual presence, whether
meetings can be scheduled, automatic subtitles (live captions), whether
meeting recording and transcript creation are supported.

As for teaching mathematical sciences through digital platforms, it
has its own specifics, as it requires:

* high accuracy of displaying formulas and graphs;

* interactive interaction with the board;

e the ability to demonstrate step-by-step mathematical

transformations;

* organization of individual and group work on tasks.

Compared to humanities, mathematical disciplines require technically
more complex digital tools. The main difficulties and disadvantages of
using platforms in mathematical disciplines are divided into:
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1] Go le
— W gl
FEATURES oom += slack
- & Workspace
. 100 (Business Starter)
100 (free plan) 100 (Basic Plan}
- 150 (Business
MAX NUMBER 300 (Essentials, 300 (Business, 15 Standard)
i
OF PARTICIPANTS Business Basic, Business Plus, anaa
500 (Business Plus,
Business Standard) Enterprise Plan)
Enterprise)
40 minutes (Free Plan) 40 minutes (Basic)
MAXIMUM GROUP 30 hours (Essentials, 30 hours (Pro, Unlimited 24 hours (all plans)
MEETING DURATION | pusiness Basic, Business, Business
Business Standard) Plus, Enterprise)
SCREEN SHARING Yes Yes Yes Yes
TOGETHER MODE 49 Users, 25 Users No Mo
SCHEDULED Y Yes (Unavailable v th int 1 Yes (Unavailable on
es ‘es with integration
MEETINGS on Basic) g Business Starter)
jasitlus I°“'e' 20 Yes (Business, Yes
ENGLISH LIVE acditionslllangtages Business Plus, Only for audio calls (Plus additional
CAPTIONS with Business Basic, i
Enterprise) languages)
Business Standard)
MEETING Yes (Business,
,,,,,,,,, Yes (Business Basic, o i Yes Yes (Unavailable on

Fig. 3. Typical infographic for choosing digital platforms
(Source: compiled by the authors)

1) technical:
¢ instability of video communication makesit difficultto demonstrate
solutions,

e image delay makes it impossible to show step-by-step
transformations in real time,

¢ weak drawing tools in messengers;

2) interactive:

* Zoom/Meet sometimes lacks specialized math boards,

¢ students do not always have a tablet/stylus — it is more difficult to
complete written assignments online;

3) problems with formulas:

* not all platforms support LaTeX or rendering of mathematical
expressions,

¢ displaying formulas through the camera causes image distortion
[5],

e formulas, graphs, and drawings cannot be entered into the
form directly through Word; they must first be converted to .jpg
format using the Paint graphics editor , and then attached to the
assignment via cloud insertion, which is very inconvenient [5],

[71, [8], [11],
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* he same applies to superscript and subscript indices and symbols:
in order for them to be displayed correctly, the entire text of the
task has to be converted into a drawing format;

4) progress control:
e it is more difficult to track the process of solving the problem by

the student;

Table 3.

Difficulties of using online platforms in teaching mathematics*

Ne | Platform Advantages Disadvantages Recommended For
Name
— high stability of video — full security — only in | trainings, webinars,
communication; paid versions; educational classes.
— support for group classes (up | - requires installation
to 100 participants); of the application.
1. Zoom — the ability to demonstrate
the screen, record, “rooms for
group work”;
— wide use in educational
groups.
— easy to connect (link opens — fewer tools for individual
| in browser); groups than in Zoom; | consultations, short
2. Google - integration with Google — limited recording meetings, school
Meet . e s . .
Classroom and calendar; high | capabilities in the free and university
quality of communication. version. practice.
— professional system — more complex work in large
for teamwork; interface for clients; organizations,
3 Microsoft | - integration with Office 365; — unnecessary educational
’ Teams convenient channels for group functionality for institutions,
interaction. individual consulting. corporate
psychologists.
— the possibility of anonymity; - not all chats have crisis lines, support
— good quality voice and end-to-end encryption; groups, brief
video calls; — limited tools for consultations.
4. | Telegram .
— secure secret chats; group classes (no
— creation of channels and demonstration of
chatbots for support groups. materials).
— popularity and simplicity; — poor opportunities individual short
5 WhatsApp - end-to-end encryption for structured classes; consultations,
" | (Wazap) in all chats; — inconvenient for support between
— private work with the client. large groups. sessions.
—secure calls and messages; — video communication school teachers,
large groups and channels; is less stable than consultations,
6. Viber — widespread use among the Zoom and Meet; work with clients
older age group. — fewer opportunities | who prefer simple
for demonstrating messengers
materials.

* Source: author's development based on [9], [10]
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e itis more difficult to organize individual support (Table 3).

Thus, modern distance learning platforms used in Ukraine (Zoom,
Google Classroom, Moodle, Google Meet) are not sufficiently adapted for
teaching mathematical disciplines, as they have a number of functional
limitations. The article outlines possible ways to improve them, in
particular regarding;:

¢ convenient input of graphs, formulas, figures, indices and special

mathematical symbols without the need for prior conversion into
images;

¢ correct information about the principle of sorting students (by name

or surname);

* sorting of works by submission time;

* automatic notifications about downloading a new version of the

work;

¢ the ability to add more photos in the answers;

¢ improving the quality and convenience of the information submitted

by students during the check.

6. Conclusions

Online platforms have become an integral part of modern psychological
practice. Each of them has its own functional capabilities that affect the
quality, safety and effectiveness of psychological support. They open
up wide opportunities for psychological practice, but their effectiveness
depends on the correct selection taking into account the goals of the lesson,
the age group and the technical readiness of the client. The analysis shows
that Zoom and Teams are optimal for group formats, Google Meet for
individual consultations, and Telegram, WhatsApp and Viber messengers
for support, crisis interventions and short sessions. However, these platforms
require significant improvement to improve the quality and convenience of
conducting classes in mathematical (exact) disciplines.
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Abstracts

MIMKOAA MOPMVY /b, A1O50B POMAHYYK, AMIWTPO HIVUTOB,
O/ZEKCAHAP IWTOB. Onaain-niaatpopmit 4asi BUKAaAAHHS
MaTeMaTHKIL: IIOTeHIliaa Ta HeAOAIKW. Y cmammi anaiiyromocsl
CYHACH UUPPOST NAAMPOPMU, 140 EUKOPUCHIOBYIOTDCSL 6 NpoLeci ducman-
yitnoi ocsimu, soxpema Zoom, Google Meet, Microsoft Teams, Telegram,
Whats App ma Viber. Poszasnymo ixHi mexiuii MOXKAUGOCHL, nepesazu ma
HeJOATKY 3 MOUKU 30pYy iX 3ACMOCYSAHHA 6 0C6imi, 0COOAUEO Y SUKAADAH-
HI MAmMeMamuuHux OUctunAin. Busnauero ocnosii npobaemu, nos’ssami
3 nepedauero Popmya, padixie, cxem, MAMEMAMULHUX CUMBOAIS MA Opea-
Hi3ATEr0 THmMepaKkmugeHoi podomu cmydenmic y 1uPposomy cepedosuiii.
Ha ochosi nopieHAAbH020 AHAAI3Y 3ANPONOHOBAHO WIASXU 600CKOHAACHHS
OHAATH-NAGMPOPM, 30KpemMa 600CKOHANCHHS THCHIPYMEHMIE 6i3Yarisauii
MAMEMAMUMHO20 KOHMEHMY, ONMUMISAUis GYHKUIL copmyeans, inpop-
MYBAHHA PO OHOBACHHS Po0OMY MA NIOSUULEHHS SPYUHOCTT OUTHIOBAHHS
3a60arv. Pesyrvmamu 00CAiOKeHHS cnpAMO6ani Ha Ni0SUeH S ePpexmue-
HoCHT QUCAHITTIHO20 HAGUAHHSL 1A ONMUMISAUTI0 SUKOPUCTHAHHS UUPPO-
BUX THCHIPYMEHMIE I 6UKAADAHHI MOYHUX HAYK.

Katouoei caoea: ducmariuitite nasuaris, uu@posi nAamepopmu, mame-
Mamuuii QUCUUNAIHU, OHAATIH-KOMYHiKkayis, Zoom, Google Meet, Teams.

MYKOLA MORMUL, LJUBOW ROMANCZUK, DMYTRO
SZCZYTOW, OLEKSANDR SZCHYTOW. Platformy do nauczania
matematyki online: potencjat i ograniczenia. W artykule przeanalizowano
nowoczesne platfornty cyfrowe wykorzystywane w procesie ksztatcenia zdalnego,
w szczegolnosci Zoom, Google Meet, Microsoft Teams, Telegram, WhatsApp
oraz Viber. Oméwiono ich mozliwosci techniczne, zalety i ograniczenia
z punktu widzenia zastosowania w edukacji, szczegdlnie w nauczaniu
przedmiotéw matematycznych. Zidentyfikowano glowne wyzwania zwigzane
z przekazywaniem wzoréw, wykreséw, schematéw, symboli matematycznych,
a takze z organizacjq interaktywnej pracy studentéw w Srodowisku cyfrowym.
Na podstawie analizy pordwnawczej zaproponowano kierunki doskonalenia
platform online, obejmujgce rozwdj narzedzi stuzqcych do wizualizacji
tresci matematycznych, optymalizacje funkcji sortowania, informowanie o
aktualizacjach prac oraz zwigkszenie wygody oceniania zadan. Wyniki badania
majq na celu zwigkszenie efektywnosci nauczania zdalnego oraz optymalizacje
wykorzystania narzedzi cyfrowych w nauczaniu nauk Scistych.

Stowa kluczowe: nauczanie zdalne, platformy cyfrowe, przedmioty
matematyczne, komunikacja online, Zoom, Google Meet, Teams.
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