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SELECTION OF DIGITAL TOOLS FOR ORGANIZING STUDENTS' GROUP
WORK IN DISTANCE EDUCATION

Abstract. The transformation of classical education into distance education has become
increasingly relevant, especially given the challenging conditions posed by the COVID-19
pandemic and military operations in our country. In these circumstances, distance learning requires
practical educational materials that are easily accessible to students. This paper proposes criteria
and indicators for selecting digital tools that can facilitate group work with educational content in
distance learning. We analyzed the tools available on the Microsoft 365, Google Workspace, and
Cisco Webex platforms and evaluated their suitability for managing students’ group work in
distance learning in institutions of higher education at various stages of the learning process
including setting tasks, designing the learning environment, facilitating group interaction and
communication, managing educational content and files, promoting teamwork and productivity,
and presenting results. To obtain expert assessment of the defined criteria and indicators, we
engaged seventeen researchers and educators who have practical experience using digital tools in
distance learning. Our study identified three important criteria for selecting digital tools for group
work with educational content, namely: design, functional-technological, education-
communication ones. We determined the weight of the indicators for these criteria and assessed
digital tools for group work with educational content in distance learning. Digital tools such as
Microsoft 365 and Google Workspace was found to be more suitable for providing group work of
students in a distance learning, while Cisco Webex was found to be the most suitable tool for
organizing real-time group work. Other digital tools for group work of students in distance
learning can be evaluated according to defined criteria and indicators.

Keywords: cloud services; Microsoft 365; Google Workspace; Cisco Webex; group work;
distance learning.
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1. INTRODUCTION

The problem statement. The modern digital world is becoming more and more open
and virtual. Prompted by the development of the modern information society, such key points
as the introduction of new information and communication technologies into the educational
process, distance forms of learning, the integration of the tools of technological companies
into the educational environment of the educational institution, the increase in the level of
possession of digital competences by students of higher education and the development of the
system of open university education are gaining relevance. The improvement and
development of modern information and communication technologies (ICT) and their wide
implementation accompanies all aspects of economic activity, which significantly affects the
nature of production, business conduct, scientific research, the organization of educational
activities, culture, everyday life, and social relations in a digital society [1], [2]. Learning in
the COVID-19 pandemic era requires practical teaching materials that are easily accessible to
students. Digital teaching materials are alternative solutions to accommodate online learning
needs [3]. The research [4] highlighted the importance of the fact that the students need to
know how to use technology to perform well in distance learning in their online group work.

Analysis of recent studies and publications. Online teaching platforms have become a
core appealing option for education and information delivery under the conditions of
Coronavirus disease 2019 (COVID-19). Such platforms as Zoom, Google meet, Microsoft
teams, or Cisco WebEx have become the most sought-after platforms for distance learning
[5]. S. Dash, S. Samadder, A. Srivastava, R. Meena, P. Ranjan conducted the review of
various available online platforms, such as Zoom, Google Meet, Google Classroom,
Microsoft Teams, Cisco Webex, Go ToMeet, and Say Namaste highlighting and comparing
their essential features, their benefits, the system and operating system in which they are
supported, user interface, number of individuals who can participate, price packages, security,
customer support, and limitations [6]. L. Al-Qora’n, OA. Salem, N. Gordon apply the heuristic
evaluation to online conferencing platforms for learning, such as Microsoft Teams and Zoom,
and assess their level of usability [7]. The social distancing measures demanded the blended
pedagogy into a new online approach, in which the traditional face-to-face teaching was to be
replaced by synchronous online learning (facilitated by such technologies as Zoom, Cisco
Webex, Google Class, Panopto, etc.) [8]. The use of online platforms such as Google
Classroom, Zoom, virtual learning environment and social media and various group forums
like Telegram, Messenger, WhatsApp and WeChat are explored and tried for teaching and
learning for the first time ever to continue education [9]. Google Classroom provides a central
site for communicating with students, as it allows to send feedback, assign home tasks and
perform the optimization of students’ learning outcomes [10], [11]. I. Podik analyzed the
possibilities of using services in the educational process G Suite for Education (Gmail,
Google Drive, Google Forms, Google Documents, Google Spreadsheets tomio) [12]. The
paper by [13] R. Gurevych, I. Shakhina, O. Podzygun, considered the process of creating and
using a Smart course using the free Google Classroom service. The use of the Smart course,
developed with the help of interactive services in combination with the traditional method of
teaching information technologies, made it possible to transfer the communication of students
and teachers to a new level, in which the number of participants is not limited. In Google
Classroom, teachers can publish assignments, send out announcements, and start discussions;
while students can share materials, add comments to the course feed, and communicate by e-
mail. Information on completed works is constantly updated, which allows teachers to quickly
check assignments and monitor knowledge. Currently, the students can communicate with the
educators by replying to their teacher’s private comments or replying to a thread of discussion
started by their teachers in Google Classroom. A more direct and immediate means of
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chatting could be a welcome addition to Google Classroom, especially in ensuring that the
students do not go off-task and use other social applications or sites especially on their
smartphones while using Google Classroom during their class time [14].

Microsoft Office 365 is a cloud-based service, the desktop version of which allows
users to access e-mails, documents, contacts, calendars and collaborate anywhere via using
various devices. This technology is one of the technologies that can help the learning process
run based the Blended Learning model [15]. Microsoft SharePoint is one of the services of
0365, which makes it possible to integrate all the necessary tools for project working on a
single portal. A. Skendzic, B. Kovacic in their research feature the peculiarities of the MS
Office 365 platform based on the “cloud” concept as a cost-effective product and compare it
with Google Apps [16].

The paper [17] proposes a technology for the development and implementation of a
hybrid cloud-oriented learning environment for the electronic support of interdisciplinary
projects in the educational process of future IT specialists. To organize such a project, we
designed a model of hybrid cloud-oriented learning environment. We singled out the
following components of such an environment: competence, communication and technology.
Based on the developed model, we created a Microsoft Teams-based cloud environment for
project teamwork. It integrated all the necessary services for the implementation of an
interdisciplinary project.

There is also the possibility of group work using the shared OneNote cloud service,
where students and teachers can collaborate and interact. This service can be useful for
organizing group projects or as a tool for creating a portfolio of student work [18].

The research goal is to analyze and determine the most effective tools used by
technology companies for organizing group work with educational content in distance
learning according to the developed criteria and relevant selection indicators.

2. IMPLEMENTATION

In today’s dynamic hybrid environment, effective communication and collaboration
depend to a large extent on the availability of a performance solution that is readily available
and usable in distance learning, in particular, for student group work. The performance of
collective tasks by students, and the organization of such work by teachers, requires the
selection of a platform and appropriate tools, which will have available functionality
necessary at each stage of group work with educational content. Such platforms as: Microsoft
365, Google Workspace and Cisco Webex have tools that allow you to manage the students’
group work in distance learning, using existing or integrated tools at its various stages

(Fig. 1).
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Fig. 1. Stages of organizing students’ group (project) work in distance learning
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At the task setting stage in distance learning, the teacher has the opportunity to
formulate tasks for laboratory (practical) and independent work, joint course and bachelor’s
projects, as well as tasks for educational or field practice. When setting each task within the
scope of an educational discipline or other type of educational activity, the teacher can also
set deadlines and determine the criteria for their assessment.

The analysis of tools and the design of the environment for the effective organization of
various types of educational activities is an important stage in the organization of students’
group (project) work in distance learning. Having access to Microsoft 365, Google
Workspace and Cisco Webex cloud platforms, the teacher has the opportunity to create an
environment for students to work on the tasks set during the previous stage. After that, the
teacher can involve the participants in such environment, as well as provide students with
tools for additional integration. To provide students with the necessary content, teachers also
develop manuals and method guides to work in the proposed hybrid environment. In turn,
students, having familiarized themselves with the tasks set by the teacher during the previous
stage and the work environment, can additionally select the necessary tools for quality
performance of group work. Working in a group, participants of the educational process can
also form requests for additional integration of necessary applications.

At the stage of setting up group interaction and communication in distance
learning, the teacher and students can use Microsoft Teams Meeting, Google Meet and Cisco
Webex cloud services to exchange messages in real time. Such services Microsoft Teams,
Outlook, Yammer, Google mail, Google Chat, Google Currents Chat, CiscoWebex, Teams
can be used for asynchronous communication. At Stage 4 participants of the educational
process work with various educational content provided by the teacher and organize joint
work with documents using Microsoft 365, Google Workspace and Cisco Webex cloud
services. At the stage of joint work and productivity, teachers and students need not only to
create notes and digital notebooks for collaboration, which will be available to all participants
of the educational process, but also to plan the joint performance of assigned tasks, distribute
them among team members and set deadlines, using such tools as: Microsoft (Planner,
Project, Teams, ToDo), Google (Classroom, Tasks), Cisco (integrated applications such as
Microsoft Project, BasicOps, DoneDone).

The final stage in the organization of student group work is the publication and
presentation of work results, at which students need to prepare, publish and present the results
of completed tasks, conduct mutual assessment or reflection using Microsoft 365 cloud tools
(Word; Excel; PowerPoint, Sway, Stream; Visio; Power Bl), Google Workspace (Documents,
Sheets, Presentations and draw.io), Cisco Webex (integration of necessary tools, such as Prezi
Video).

At each of the stages of group work in distance learning, it is necessary to create,
design, and distribute various types of digital content for both teachers and students.
Accordingly, in order to effectively organize this type of educational activity, it is necessary
to choose digital tools that will allow working with all types of necessary content.

Criteria and indicators for the selection of cloud-oriented learning support systems were
considered by T. Vakaliuk in her research [19], [20] and provided recommendations for the
selection of such systems. The author highlighted the following criteria: design (reliability,
accessibility, multilingualism, safety, adaptability, ease of use and administration, and free of
charge); technological (providing access with delimitation of access rights, cloud data storage,
integration with other cloud-oriented services, the ability to download various types of files),
communication (user registration, communication between registered users, creation of
groups, creation of forums, chats), informational and didactic (structuring, calendar,
evaluation of students’ educational achievements, file sharing, testing and surveys,
organization of group and individual forms of work, analytics for a certain course).
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While selecting cloud services and resources for facilitating group work, one should
consider such selection criteria as: providing students with corporate accounts; accessibility;
mobility; functional capabilities; the ability to manage the project; the possibility of self-
registration of users. It is important to consider the following criteria when choosing cloud
services for project training: functional-technological (possibility of forming groups; setting
tasks for team members, prioritizing tasks; planning and saving the results of teamwork;
integration of additional services) and education-communication (possibility of
communication between team members; organization of video communication; organization
of joint work in real time).

Based on the analysis of scientific works and our own experience of using digital tools
for group work with educational content in distance learning, we defined design, functional-
technological and education-communication criteria. For each criterion, we will determine the
indicators that correspond to the stages of group work and their manifestation is ensured by
the use of the appropriate tool during the organization of remote group work with educational
content.

The design criterion provides for the possibility of the educational institution to grant
the participants of the educational process with corporate accounts, as well as self-
registration. The Microsoft 365, Google Workspace and Cisco Webex platforms are
responsive (accessible from different devices and operating systems) and have available free
versions of access to cloud services. It is important to create a virtual workspace for
completing tasks within the limits of personal and corporate accounts when organizing group
work of students.

One of the important indicators for the organization of group work with educational
content is the possibility of joint filling and processing of various types of documents in
distance learning, as it allows to jointly discuss the assigned tasks, select and distribute the
material necessary for their implementation. When choosing digital tools, it is important to
consider the possibility of integrating services and resources from other platforms to expand
functionality, as well as the ability to create and deliver various types of educational content.

The selection of services according to the functional criterion is carried out on the basis
of the following indicators: the possibility of setting up different types of access for
processing educational content; the possibility of planning joint activities; the possibility of
prioritizing tasks; the possibility of creating and storing educational content for joint
processing; possibility of integration of additional services. An important aspect in distance
learning is the preservation and synchronization of various types of content that the teacher
must deliver to students to provide them with the necessary educational material within the
disciplines. The ability to set up different types of access for processing educational content
by participants in the educational process on the Microsoft 365 platform is ensured by the
availability and appropriate configuration of Delve, OneDrive, SharePoint and Teams tools.
In Google Workspace, available services for saving and configuring access to educational
materials as a teacher and students are Classroom, Spaces, and Google Drive. In Cisco
Webex, after creating a team, it is possible to assign moderators to manage it, as well as to
configure various rights of participants when conducting video meetings or webinars.

An important indicator for the organization of group work is the ability to plan joint
activities and prioritize tasks. In distance learning, it is important for the teacher to correctly
plan tasks for students for each type of educational activity, in particular for group work;
while for students of prime importance is to independently plan activities for the
implementation of project tasks or collective case studies. For such planning, it is important to
take into account the number of students in the formed teams and, accordingly, to select the
necessary and effective tools for work. In the Microsoft 365 package, three tools are available
for planning group work, such as ToDo, Planner, Project. In terms of the complexity of the
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collective project and the size of the team, Microsoft Planner is somewhere between
Microsoft To-Do and Microsoft Project/Project Online, and the latter is more complex and
has much more powerful functionality to work with. The Microsoft To-Do cloud service is
designed to manage tasks, where each participant in the educational process can create their
own daily to-do list, thus the tool is useful only for individuals, focusing on the individual
productivity of the teacher and student in managing the student’s own educational activities.
Accordingly, for effective management of group work, it is necessary to take into account the
planned tasks in the To-Do service, agree on the time of meetings and discussions. With
Microsoft Planner for group work, students can create a plan, assign tasks to each participant,
form a team, and update the progress of related tasks. Flexible methods are also supported, as
in Kanban board the tasks can be moved by dragging, while Microsoft Planner is a useful tool
in a team, as well as for individual presentation of tasks assigned to one person. Project
Online serves as one more comprehensive tool for managing group work, collective projects
and project portfolios and resources. This allows you to display the dependencies between
processes during group work, the list of task distribution and the set deadlines for their
completion, as well as the presence of a central pool of resources. Microsoft Teams is another
tool for organizing joint work, which allows not only to independently plan tasks, but also to
manage the activities of students by the teacher. Created and scheduled tasks in all tools are
displayed in the integrated Outlook Calendar, which allows participants of the educational
process to monitor the progress of the planned work.

To schedule assignments by a teacher in Google Workspace, it is necessary to create a
Classroom environment. Students can create their own environments for organizing joint
work using Google Spaces, and plan activities for the implementation of educational projects
using the integrated Task service. Planned activities in various Google Workspace services
will be displayed in the Calendar and will allow you to plan your own study load taking into
account the tasks already set. Keep notes feature tagging within a specific collaborative
assignment, where students can jot down additional material and share it with their team
members.

For planning a joint discussion in Cisco Webex, students may use a built-in calendar,
which allows you to schedule a meeting with detailed tasks in the description of such an
event. For setting tasks and defining their priority we recommend using integrated tools, such
as Microsoft Project, BasicOps or DoneDone.

To create, edit and store various types of content, the teacher can use Microsoft 365
services, namely: Word for creating method guides and manuals, lecture notes; Excel to
provide students with tabular data for analysis and visualization; PowerPoint, Sway for
creating various presentations for lectures; creation and distribution of various types of video
content — Stream; Visio for visualization of activity processes; Power Bl for analysis and
visualization of interactive dashboards. In Google Workspace, tools similar to some Microsoft
365 services are available for creating and editing various types of educational content:
Documents, Tables, Presentations and draw.io. Cisco Webex offers the ability to integrate
various applications that will allow you to create and edit different types of content. Its further
placement and management is possible using the Whiteboard, as well as content storage,
which provide the ability to store and synchronize this content. With the help of channel
messages or during meetings or calls, it is possible to distribute it to all participants of the
educational process.

In line with the education-communication criterion, an important indicator of the
selection of digital tools for group work is the possibility of organizing effective
communication in distance learning. Participants of the educational process can organize
private or group chats via Microsoft 365 (Skype, Teams, Delve, Kaizala); Google Workspace
(Chat, Hangouts, Spaces); Cisco Webex (Messages, Direct). During distance learning, it is
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important to inform students in a timely manner about the organization and conduct of various
types of educational activities. That is why the teacher can use Microsoft 365 (Skype,
SharePoint, Teams, Outlook, Yammer) together with students to distribute announcements
and discuss problem situations; Google Workspace (Groups, Currents, Hangouts, Classroom,
Spaces); Cisco Webex (Messages, Spaces).

For quality online classes in distance learning, the teacher needs to organize voice and
video calls, provide shared access to the desktop in order to distribute various types of
educational content to the participants of the educational process. Hence, such an indicator as
the possibility of organizing video communication is important, too. Skype (personal
accounts) and Teams services are available in Microsoft 365, which allow you to establish
interaction and communication between participants in the educational process. In turn,
Google Workspace provides access to Hangouts and Meet services for various types of online
communication and interaction. In Cisco Webex, the participants in the educational process
can use such tools for conducting voice and video calls and for sharing the desktop of a
teacher or student, as: Calls, Calendar for planning meetings and creating them, Meet for
conducting online classes.

To establish group interaction and communication among the participants of the
educational process in distance learning, the teacher can create groups, channels, various
communities (internal or external) within academic groups or academic disciplines by means
of cloud services. For such tasks, the teacher can use the main Microsoft 365 services,
namely: Outlook, Yammer, Teams. In the Yammer social community, the teacher can also
create a group (closed or public). The use of such a community allows the participants of the
educational process to post various types of content, exchange new ones, and distribute
additional materials for study. Another tool that allows you to organize the exchange of
various files with educational content within the created groups is Teams. Google Workspace
proposes the main services for creating groups, channels and various learning communities,
namely: Groups, Currents, Chat, Spaces. In Cisco Webex, setting up and creating different
groups is possible in Groups or using the Spaces tool.

In distance learning, it is necessary to organize effective interaction of participants in
the educational process to provide them with various types of educational content and files in
real time. Using the Cisco Webex platform, participants in the educational process can work
together in real time using the Whiteboards tool. The Jamboard Google Workspace service
allows you to engage students in collaboration in an innovative way, share ideas and different
types of content during brainstorming sessions or online lectures. To create digital notes or
notebooks and then fill them with educational content in Cisco Webex, the teacher can
integrate into the team space available external online services, such as Miro (allows to
organize joint work or collective processing of educational content placed on a single digital
board) or OneNote Microsoft digital notebook.

An important aspect in distance learning is the preservation and synchronization of
various types of content that the teacher must deliver to students to provide them with the
necessary educational material within the disciplines. The teacher can use such Microsoft 365
services, as: Delve, OneDrive, SharePoint and Teams to save the developed various content.
In Google Workspace, available services for saving educational materials as a teacher and
students are Classroom, Spaces and Disk. In Microsoft 365, Outlook, Skype, Yammer and
Teams services are available for sharing various types of files. Using Outlook, the teacher and
students can interact via e-mail, send various types of files, add links to external resources for
in-depth study of educational material within a certain topic or academic discipline. A content
repository is available in the Cisco Webex team workspace, which will provide access to all
content that has been shared through messages or during online interactions.
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For the preliminary preparation of materials for joint work, the teacher can use short
notes or digital notebooks, where it is possible to place the necessary theoretical material,
additional external resources, video and audio materials, and various types of instructions.
The Microsoft 365 platform offers OneNote, SharePoint, Teams, ToDo and Planner services
to ensure such work. The Keep service is available in Google Workspace, which provides an
opportunity to create digital notes with embedding of active hyperlinks, text materials,
drawings as well as to cooperate with the involved participants of the educational process. To
present research results, students with corporate or personal accounts on the Microsoft 365
platform can use tools to create PowerPoint or Sway presentations or present a video report to
be posted on the streaming service Stream. The finished results of the group work can be
posted in the Teams learning environment, on the SharePoint portal or on the Yammer social
network. Forms or Whiteboard may serve as a tool for evaluating the work of your team
members or other teams’ work. By organizing group work using Google Workspace, each
team has the opportunity to design the results of their own work using Google Presentations,
an integrated service for creating interactive content PowToon, Google Sites for quick reports
with various types of materials posted or YouTube to popularize their achievements. Students
can place the results of group work as an answer to a completed task in Classroom, share
them in the Spaces workspace, post them on the Google Site or in the Currents service. It is
possible to receive feedback on the results of your own activities, the work of the team, or
evaluate the cooperation of colleagues using the services of Form or Jamboard. Whiteboard or
integrated applications such as OneStream Live or Miro are used while working as a team on
a group task in Cisco Webex or on design and placement of results and mutual evaluations.
Teams can share your achievements both during online meetings and channel messages,
which will be available in the content repository.

The presented indicators of the selection of digital tools according to each of the defined
criteria (design, functional-technological, and education-communication) make it possible to
assess the possibilities for organizing group work with various types of content during
distance learning.

3. THE RESULTS AND DISCUSSION

In order to evaluate group work tools according to the specified criteria and indicators,
it is necessary to determine the weight of each of them, which will make it possible to conduct
a quantitative assessment of their quality for group work. In order to evaluate and compare
tools for group work with educational content in the conditions of distance learning, the
authors applied the method of expert evaluation. To obtain expert assessment of the defined
criteria and indicators, we engaged seventeen researchers and educators who have practical
experience using digital tools in distance learning. We developed a survey in which experts
were asked to rate the importance of each of the previously defined indicators in three
categories separately. Experts assessed the degree of significance of indicators by assigning
them rating numbers. The indicator, which in the opinion of the expert is the most important,
is assigned 1 point.

We applied Kendall’s concordance coefficient to determine the degree of agreement
among the experts’ opinions, as it is the only coefficient that reflects the agreement of the
opinions of the expert group as a whole [21]. This coefficient was calculated according to the

formula:
128

w=—2_ (1)

T m2(n3-n)

S = (2 Xij _%)2 2)

n
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where n — is the number of indicators, m — is the number of experts.

The matrix of the expert survey was transformed into a matrix of transformed ranks
according to the formula sij = Xmax - Xij, which made it possible to calculate the weighting
coefficient of predefined indicators based on the results of the received sums of ranks.

The results of the experts’ evaluation of the importance of the indicators of the design
criterion are presented in Table 1.

Table 1
The results of experts’ evaluation of the importance of the design criterion indicators
Indicator Rank S Indicator
sum weight
the possibility of the educational institution to provide the participants 73 484 0.07
of the educational process with corporate accounts for using services
adaptability of services (accessibility from different devices and 38 169 0.28
operating systems)
the possibility of organizing a virtual workspace for group work of 41 100 0.26
students using services
the possibility of integrating services and resources from other platforms | 77 676 0.05
the possibility of joint filling and processing of various types of 26 625 0.35
documents
Sum 255 2054 1
Coefficient of Concordance 0.71
Calculated "2 48.33
Tabular 2 (k=4, o =0.05) 9.5

Based on the results of the experts’ evaluation, the possibility of joint filling with
materials and processing of various types of documents (0.35), adaptability (accessibility
from different devices and operating systems) of services (0.28) and the possibility of
organizing a virtual workspace for group work of students using services (0.26) are
determined as the most important indicators of the design criterion. The Concordance
Coefficient was 0.71, which indicates a high level of consistency of experts’ opinions. To
assess the significance of the obtained concordance coefficient, the Pearson correlation test
was calculated: y2 = n(m — 1)W.

Having compared the obtained value (x*2=48.33) with the tabular value (9.5) for K=n—
1=5-1=4 with the specified significance value a=0,05, we can draw a conclusion, that the
value W=0,71 is not random, and the obtained values of the weighting coefficients of each
indicator are statistically significant.

In a similar way, the evaluation of indicators was carried out according to other criteria.
The results of the evaluation of the indicators of the functional-technological criterion are
presented in Table 2.

Table 2

The results of experts’ evaluation of the importance of the functional-technological
criterion indicators

Indicator Rank sum S Indicator
weight

the possibility of setting various access rights for 132 1482.25 0.05
processing educational content
the possibility of planning joint activities using 39 2970.25 0,17
services
the possibility of setting tasks and checking terms of 121 756.25 0.06
their completion
the possibility of prioritizing tasks 141 2256.25 0.04
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the possibility of creating and storing educational 31 3906.25 0.18
content for joint processing

the ability to share a document, distribute it or embed | 118 600.25 0.07
it in other services

availability of tools for interactive organization 87 42.25 0.11
(survey, board, voting)

availability of content visualization tools 65 812.25 0.14
the opportunity to evaluate the results of the work of 54 1560.25 0.15
the group, task (project)

the possibility of saving and synchronizing various 147 2862.25 0.03
types of content for group work

Sum 935 172485 1
Coefficient of Concordance 0.72

Calculated 2 110.69

Tabular ¥*2 (k=9, 0. =0.05) 16.9

The most important indicators of the functional-technological criterion, according to
experts, are the possibility of creating and storing educational content for joint processing
(0.18), the possibility of planning joint activities using services (0.17), the possibility of
evaluating the results of group work, tasks (project) (0.15), availability of content
visualization tools (0.14). The obtained Pearson correlation coefficient (x*2=110.69) exceeds
the tabular one and indicates the non-coincidence of the Concordance Coefficient (0.72) and a
high degree of consistency of expert opinions.

The results of the evaluation of indicators of the education-communication criterion are
presented in Table 3.

Table 3

The results of experts’ evaluation of the importance of the education-communication
criterion indicators

Indicator Rank S Indicato
sum r weight
the possibility of communication between participants of the educational 69 90.25 0.13
process (message exchange)
the possibility of organizing video communication 33 702.25 0.27
the possibility of organizing joint work in real time 28 992.25 0.29
the ability to share and demonstrate the results of group project work in 49 110.25 0.21
real time
the ability to track changes in a joint document (group project) 94 1190.25 | 0.03
the ability to monitor the participation of students in the group, when they | 84 600.25 0.07
are performing the task
Sum 357 3685.5 1
Coefficient of Concordance 0.73
Calculated y2 61.94
Tabular 2 (k=5, a =0.05) 11.1

The ability to organize joint work in real time (0.29), the ability to organize video
communication (0.27) and the ability to exchange and demonstrate the results of group project
work in real time (0.21) are determined by the most important indicators of the education-
communication criterion. The obtained Pearson correlation coefficient (y*2=61,94) exceeds
the tabular one and indicates the non-coincidence of the Concordance Coefficient (0.73) and a
high degree of consistency of expert opinions.
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Since in distance learning it is important to design a workspace for the performance of
tasks, to take into account the functionality of the tools necessary for their performance, and
to establish communication between the participants of the educational process and to ensure
different types of activities when working with different types of content, the criteria for
selecting digital tools are determined to be equilibrium.

Within the framework of the study, experts were also asked to evaluate the capabilities
of each of the digital tools on a 4-point scale according to predefined criteria: design,
functional-technological, education-communication and the indicators of each of them. The
indicators were evaluated according to the following parameters: 0 points — the indicator is
not available; 1 point — the indicator is less available than non-available; 2 points — the
indicator is more available than non-available; 3 points — the indicator is fully available. The
evaluation of a digital tool according to a certain criterion was calculated as a weighted
average of the average evaluation of experts, taking into account the weighting coefficients of
the indicators. The overall score is the arithmetic mean of the scores for each of the criteria,
which in our study are defined as equilibrium. A summary table of the generalized results of
the expert assessment of digital tools for group work with educational content in distance
learning is presented in Table 4.

Table 4
Summary table of the generalized results of the expert evaluation of group work cloud
services
Indicators Indicator | Microsoft Google Cisco
weight 365 Workspace | Webex

Design criterion

the possibility of the educational institution to provide
the participants of the educational process with corporate 0.07 2.93 2.60 2.48
accounts for using services

adaptability (availability from different devices and

. . 0.28 2.27 2.73 2.21
operating systems) of services
the possibility of organizing a wrtyal workspace for 0.26 280 247 231
group work of students using services
the possibility of integrating services and resources from 0.05 280 220 1.80
other platforms
the possibility of joint filling and processing of various 0.35 293 273 1.49
types of documents
Evaluation by design criterion 2.73 2.65 2.01

Functional-technological criterion

the poss_lblllty of gettlng various access rights for 0.05 287 553 16
processing educational content
the possibility of planning joint activities using services 0.17 2.93 2.67 1.73
the po_ssmlllty 01_‘ setting tasks and controlling the terms 0.06 247 597 133
of their completion
the possibility of prioritizing tasks 0.04 1.93 2 1.13
the possmlll_ty of creating and storing educational 0.18 273 26 194
content for joint processing
Fh(_a ability to sr_]are the document, distribute it or embed 0.07 587 26 216
it in other services
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avallablllty of tools for interactive organization (survey, 011 273 24 237

board, voting)

availability of content visualization tools 0.14 2.53 2.33 1.53

the opportunity to evaluate the results of the work of the 0.15 247 233 12

group, task (project)

the possibility of saving and synchronizing various types 0.03 273 26 157

of content for group work

Evaluation by the functional-technological criterion 2.67 2.14 1.70
Education-communication criterion

the p055|b|_llty of communication between participants of 013 26 253 243

the educational process (message exchange)

the possibility of organizing video communication 0.27 2.64 2.63 2.87

the possibility of organizing joint work in real time 0.29 2.13 2.04 2.95

the _ablllty to §hare an_d demonstrate the results of group 0.21 287 253 263

project work in real time

the _ablllty to track changes in a joint document (group 0.03 28 253 08

project)

the ablllty_to monitor the participation of students in the 0.07 233 207 12

group during the task

Evaluation by the education-communication criterion 2.52 2.38 2.61

General evaluation of services 2.64 2.39 2.10

Based on the results of the experts’ evaluation, in line with the above criteria (design,
functional-technological and education-communication), among the presented digital tools for
group work with educational content in distance learning, the Microsoft 365 tool proved to be
the most effective (the overall evaluation of the experts is 2.64). Google Workspace is
recognized as the tool with the highest degree of adaptability, as it can be accessed from all
available devices and operating systems. The expert score was 2.73, with 2.27 for Microsoft
365 and 2.21 for Cisco Webex.

Cisco Webex is determined to be more effective for organizing group work in real time,
because by the indicator of the ability to organize joint work in real time, it received a
significantly higher score from experts, namely 2.95, while Microsoft 365 — 2.13 and Google
Workspace — 2.04.

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

As a result of the pedagogical research, we substantiated the criteria and indicators that
should be followed when selecting platforms for organizing group work with educational
content in distance learning. The study of indicators using the method of expert assessment
according to three criteria, namely: design, functional-technological, and education-
communication, provides grounds for the following conclusions.

The most significant indicators according to the design criterion are: the possibility of
joint filling and processing of various types of documents, the accessibility of services and the
possibility of organizing a virtual workspace for group work of students using services.

While selecting cloud services for group work with educational content under the
conditions of distance learning according to functional-technological criterion, it is necessary
to take into account the following indicators, which according to experts are the most
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important ones: the possibility of creating and storing educational content for joint processing,
the possibility of planning joint activities using services, the ability to evaluate the results of
the group’s work, the task (project), the availability of tools for visualizing content.

Based on the results of the study, the following indicators have the greatest weight
according to the education-communication criterion: the possibility of organizing joint work
in real time, the possibility of organizing video communication and the possibility of
exchanging and demonstrating the results of group project work in real time.

According to the results of expert assessment, the Microsoft 365 platform has been
identified as the most reasonable and effective for organizing group work with educational
content among participants of the educational process. For organizing real-time group work
based on the degree of manifestation of the identified criteria and corresponding indicators,
the Cisco Webex platform has been determined to be effective for use in distance learning.
Google Workspace allows access to educational content from all available devices and
operating systems

The development of models for using the Microsoft 365, Google Workspace, and Cisco
Webex platforms for organizing group work with various types of educational content in the
process of training specialists in higher education institutions is a promising direction for
further research. Conducting an analysis of other services and platforms for group work
according to defined criteria and providing recommendations for their use is also a
prospective trend.
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Awnoranis. [Ipobremu Tpancdopmamii KIaCHYHOI OCBITH Yy JAWCTaHLIHY HaOyBa€ aKTyaJbHOCTI,
3BaKarOYM Ha CKJIAJHI YMOBM OpraHizamii o4Horo HapuaHHs mmig uyac maxaemii COVID-19 Tta
BIMICEKOBHIX Jiii Ha Tepuropii Hamoi AepskaBu. OpraHizarlis DUCTAHIIITHOrO HABYAHHS Y TaKUX
YMOBaxX, BHMAara€ HasBHOCTI MpPAaKTHYHAX HABYAJIbHUX MaTepianiB, JErKOJOCTYIIHUX JUIS
CTyIEeHTiB. Y [aHiii CTaTTi TPONOHYIOTBCS KpUTEpii Ta TMOKAa3HUKH [000py HU(PPOBUX
IHCTPYMEHTIB JJIsl OpraHi3alii rpyrnoBoi poOOTH 3 HaBYAIGHUM KOHTEHTOM IIiJ] Yac AUCTAHIIHHOTO
HaBYaHHsA. [IpoaHamizoBaHi iHcTpyMeHTH matdopm Microsoft 365, Google Workspace ta Cisco
Webex, 110 J0LITEHO BUKOPUCTOBYBATHU JUISL YIPABIIHHS TPYIOBOIO pOOOTOIO CTYJEHTIB IIiJ| Yac
JMCTAHIIHHOrO HABYAHHS y 3aKjaJlaX BUILOI OCBITH, 3 BUKOPHCTAHHIM HAsBHUX Y 1HTETPOBAHUX
IHCTpYMEHTIB Ha pi3HHMX ii eramax, a came: NOCTAHOBKAa 3aBJaHHS; aHaJ3 IHCTPYMEHTIB Ta
MIPOEKTYBAHHSI CEPENIOBHUINA; HAJATO/PKEHHSI TPYIOBOI B3a€MOAii Ta KOMYHIKamii; yIpaBJIiHHS
PI3HOTHITHUM HaBYaJbHUM KOHTEHTOM Ta (haijlaMu; CrijibHa poOOTa KOMaHAM 1 MPOJYKTHBHICTB;
nyOJTiKalist Ta MpeJCTaBJIeHHs pe3ynbTaTiB. J{JIsl eKCIIepTHOrO OL[iHIOBaHHSI BU3HAUYEHNX KPHUTEPIiB
Ta MOKa3HUKIB Oys0 3airydeHo 17 ekcnepriB, KOTPi € HAyKOBO-IIEIArOriYHUMH TpalliBHUKAMH Ta
MaloTh TPAaKTUYHUHA JOCBiJ| BHKOPHCTaHHS IHCTPYMEHTIB TEXHOJIOTIYHMX KOMIaHIM mij dYac
JMUCTAHIIIMHOTO HABYAaHHSA. B pe3ynbTaTi JOCTIKCHHS BHUSBJICHO KPHUTEPii, SKi € HaWOUIbII
BarOMHUMH B Tpoleci 1000py IM(POBUX IHCTPYMEHTIB JJIsi OpraHizamii rpyrmoBoi pobotu 3
HaBYJIGHUM KOHTEHTOM TiJ 4Yac JHCTAaHI[IMHOrO HaBYaHHSI, a caMe: IPOEKTYBAJIbHHH,
(yHKIIOHAJIBHO-TEXHOJIOT1YHIH, HaBYAJIbHO-KOMYHIKalliiiHWil. Bu3HaueHo Bary iHIUKaTOpiB IS
IUX KPUTEPiiB, 32 SKAMH OL[IHEHO IU(POBI IHCTPYMEHTH JUIS TPYIOBOi POOOTH 3 HABYAILHUM
KOHTEHTOM IIiJl Yac QUCTaHLiiiHOro HaB4aHHA. B pe3ynbrati Taki cepBicu sk Microsoft 365 Ta
Google Workspace Bu3HaueHO Oinbll e(eKTHMBHUMH sl 3a0e3ledeHHs TpYyHoBoi poOOTH
CTYJISHTIB y JMCTaHIiiHOMY (hopMaTi, a Jyisi opraHizaiii rpyrnoBoi poOOTH B PeXHUMi PeaibHOro
yacy Oinbin eektuBHUM € Cisco Webex. 3a BU3HAUCHUMH KPUTEPISMU Ta 1HAUKATOPaMU MOXKHA
OI[IHIOBATH iHIII IU(POBI IHCTPYMEHTH ISl TPYIOBOI POOOTH CTYIEHTIB iJl Yac AUCTAHIIHHOIO
HaBYaHHSI.

Karwuosi cioBa: xmapHi cepicu; Microsoft 365; Google Workspace; Cisco Webex; rpymnosa
poboTa; aucTaHIiliiHe HABYaHHSI.
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