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FOREWORD

Symposium on Advances in Educational Technology (AET) is a peer-reviewed international conference
focusing on research advances and applications of combined use of computer hardware, software, and ed-
ucational theory and practice to facilitate learning. Today, AET is the premier interdisciplinary forum for
learning scientists, academicians, researchers, professionals, policymakers, postgraduate students, and prac-
titioners to present their latest research results, ideas, developments, and applications.

AET topics of interest are:

* Artificial intelligence in education

* Augmented reality in education

* Cloud-based learning environments

* Cloud technologies for mathematics learning

* Cloud technologies for informatics learning

» Computer simulation in science and mathematics learning
* ICT in primary and secondary education

* ICT in higher education

* Learning environments

* Learning technology

* Professional training in the digital space

* Massive open online courses

* Methodology of informatization in education

* Modelling systems in education

* Psychological safety in the digital educational environment
* Soft skills development

* STEM education

* Virtualization of learning

This volume represents the proceedings of the Symposium on Advances in Educational Technology, held
in Kyiv, Ukraine, on November 12-13, 2020. It comprises 110 contributed papers that were carefully peer-
reviewed and selected from 282 submissions. Each submission was reviewed by at least 3, and on the
average 3.1, program committee members. The accepted papers present a state-of-the-art overview of suc-
cessful cases and provide guidelines for future research.

We are thankful to all the authors who submitted papers and the delegates for their participation and their in-
terest in AET as a platform to share their ideas and innovation. Also, we are also thankful to all the program
committee members for providing continuous guidance and efforts taken by peer reviewers contributed to
improve the quality of papers provided constructive critical comments, improvements and corrections to the
authors are gratefully appreciated for their contribution to the success of the workshop. Moreover, we would
like to thank the developers of HotCRP, who made it possible for us to use the resources of this excellent and
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comprehensive conference management system, from the call of papers and inviting reviewers, to handling
paper submissions, communicating with the authors, and creating the volume of the workshop proceedings.

Serhiy Semerikov
Kryvyi Rih State Pedagogical University, Ukraine

Viacheslav Osadchyi
Bogdan Khmelnitsky Melitopol State Pedagogical University, Ukraine

Olena Kuzminska
National University of Life and Environmental Sciences of Ukraine, Ukraine
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The article deals with the features of the solution of the problem of value and meaning content and the method-
ology of online training of young people (platforms: Zoom, Moodle, Google Classroom, etc.) to project
volunteer actions in the situation of a global coronavirus pandemic. A certificate is submitted concerning
the acquisition by youth club members of previous experience of spiritual, patriotic and online design activ-
ities. The volunteer project competences framework as a target for relevant online learning is highlighted.
The following guiding principles for the development of its content are defined, namely: dominance of on-
line — providing motivation for the activity of young people in the creation of socially significant volunteer
projects; priority in the content of the basis of knowledge about information and communication technologies,
project method, gerontology, psychotherapy, psycho-hygiene, self-organization, health culture and readiness
for volunteer action in crisis conditions, continuity of content of online education of volunteers by means of
self-preservation of personality, preventing and overcoming panic, fear and anxiety in a situation; personal ori-
entation and emotionally-sensual saturation of the methodology of online support of subjects of the projecting
volunteer activity, etc. Based on these principles, emphasis is placed on the value and meaning potential of
the projected experimental special course. The sum of two groups of humanistic methods online-preparation
of young people to create volunteer projects is defined, namely: 1) methods of motivation and organization
of volunteer project action; 2) methods of stimulation of projecting activity of young volunteers. Attention is
paid to the features of the experimental testing of the special course and methodology, and to the criteria for
assessing the readiness of youth club members to the create the volunteer projects.

1 INTRODUCTION

The challenges posed by the COVID-19 lockdown
(Polhun et al., 2021) have largely affected NGOs, par-
ticularly those involved in the volunteer movement.
According to a survey conducted by the Democratic
Initiatives Foundation in the spring of 2020, more
than 80% of respondents confirmed a certain impact
of the coronavirus pandemic on public activity. It was
also found that the “non-virtual” activity of citizens
in creating a real social product had decreased. It’s
about “what can be done with your hands and feet.
But this activity has moved, in particular, to the Inter-
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net” (dif.org.ua, 2020). Comparing the current growth
rate and scope of civic activity in Ukraine with that in
2014-2015, it can be concluded that the first year of
the pandemic did not see a significant surge in vol-
unteerism, for example, there was no large-scale re-
gional movement to fight the coronavirus infection.
This was due to the following factors: the “second
war”, the prompt actions of the state in a crisis sit-
uation, the unknown viral danger, its scale, and the
COVID-19 information policy, etc.

Our study explored the level of social activity
of youth organization members in Ukraine. The
COVID-19 pandemic requires finding effective ways
to organize the work of youth associations, as well as
to radically transform the youth association members’
training in providing assistance to people, in particu-
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lar via the Internet.

The effectiveness of IT-based traditional learning
is measured primarily by the educational result, which
is associated with students’ personal and professional
development and, consequently, their competent and
charitable social activity especially during the global
upheavals.

In the context of the COVID-19 lockdown on-
line education becomes the sole and reliable means of
training people in active science-based counteraction
to the coronavirus pandemic (Semerikov et al., 2020).
There is no doubt about the urgency of such train-
ing for students in the systems of secondary, high,
higher, and postgraduate education, as well as in the
systems of non-formal adult education and youth or-
ganizations, etc. The volunteer potential of youth or-
ganizations remains far from being fully explored.

The least represented in the scientific discourse
are the theoretical principles of future volunteers’
distance training and online development of youth
club members’ readiness for the development and
implementation of volunteer projects to help people
during the lockdown. This should be done to im-
prove youth volunteers’ ineffective work in some re-
gions of Ukraine in 2020. Thus, youth volunteer
activities were not aimed at normalizing the mental
and emotional condition of people with low stress-
resistance and increased anxiety and were not based
on the achievements of gerontology, gerontopsychol-
ogy and other sciences when interacting with the
elderly, and special psychological, pedagogical and
medical knowledge when interacting with children
with disabilities. This was due to the young volun-
teers’ lack of competencies in the system planning
and implementation of appropriate social work. In
fact, there is a contradiction between the social de-
mand for youth organizations’ (formal and informal)
high competence in providing effective volunteer as-
sistance to people in lockdown and the youth club
managers’ unpreparedness for online work. The rea-
sons for this unpreparedness, among others, include
the lack of scientific requirements and recommenda-
tions for the content and methods of young volun-
teers’ online training. Hence, it is imperative to de-
termine the content and methods of young peoples’
online training in projecting and implementing vol-
unteer work during the COVID-19 pandemic.

2 RELATED WORKS AND
LITERATURE REVIEW

The system of psychological and pedagogical prin-
ciples and recommendations for fighting coronavirus

infection, which is very important for youth volun-
teering during the lockdown, has been updated in the
online manual “Psychology and pedagogy in fighting
the COVID-19 pandemic” (Kremen, 2020). Kabysh-
Rybalka (Kabysh-Rybalka, 2020) has formulated the
psychological principles of volunteer work to check
the disease spread and promote hygienic care during
the COVID-19 pandemic as well as the rules for safe
and effective behavior in the lockdown.

The methodology, theory and improvement of
social projecting in the broadest sense have been
the subjects of close consideration by a number of
scientists in the late twentieth century (Antonyuk,
1986). Particular attention to social projects has
been paid by Bezpalko (Bezpalko, 2010) (basic ap-
proaches to social projecting and its features; de-
velopment, text design and implementation of social
projects); Pometun (Pometun, 2003) (training young
people in social project implementation); Lesnikova
(Lesnikova, 2005) (promoting adolescents’ social ini-
tiative through project activities).

Our study was guided by the theoretical princi-
ples of ICT-based learning (Gurzhii and Bykov, 1980;
Papert, 1987; Polat, 2004; Robert et al., 2017; Spirin
et al., 2019). The aim of the study was to explore the
content, principles and methods of distance education
with the use of special technologies. Unfortunately,
the use of information and communication technolo-
gies (ICT) in volunteers’ training, especially in con-
ditions of a lockdown, has not received an in-depth
coverage in scientific literature. Moreover, the manu-
als, books and guides, the volunteer movement orga-
nizers used in their work even before the pandemic,
were few and quite superficial.

Responding to current challenges, educational in-
stitutions in Ukraine have to revisit distance learn-
ing technologies. According to the Shevchenko
(Shevchenko, 2020), there is an urgent need for teach-
ers’ training in using special educational programs,
such as Moodle (Mintii, 2020), Google Classroom
(Bondarenko et al., 2020), Google Hangouts, Mi-
crosoft Teams, Skype, Cisco Webex, etc (Pavlenko
and Pavlenko, 2021). It should be noted that a
number of educational institutions have developed
specialized online systems, in particular, based on
cloud technologies (e.g., the Electronic Campus
(https://ecampus.kpi.ua/) on the basis of the National
Technical University of Ukraine “Kyiv Polytechnic
Institute named after Igor Sikorsky”) to store teaching
materials and organize online teachers-students com-
munication (KPI, 2020). Although online education
has a number of drawbacks (Polonska, 2020; Morska,
2020; Song et al., 2004), it has also unarguable ad-
vantages (Cojocariu et al., 2014; Singh and Thurman,
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2019; Vlasenko et al., 2020). However, the distinctive
features of young volunteers’ online training have not
attracted Ukrainian researchers’ attention yet.

Aim: to discuss the theoretical basis, content, tools
and results of the experimental online program aimed
at developing Ukrainian youth club members’ readi-
ness to project volunteer activities during the COVID-
19 pandemic.

3 RESULTS AND DISCUSSION

3.1 Background Information on the
Work of Youth Territorial Clubs
Falcons before and at the Outbreak
of the Pandemic

The network of youth territorial clubs Falcons (here-
inafter clubs Falcons) began operating in 2015 as a
statutory activity of the public organization Love. The
clubs were set up in many schools in a number of re-
gions of Ukraine.

The main goal of the youth territorial clubs Fal-
cons is the promotion of spiritual and patriotic educa-
tion of adolescents and youth by means of various ed-
ucational programs (e.g., the Cossack Magazine and
The Pages of Eternal Stories programs). The main
values that are fostered in the “falcons” include faith
in God, love for Ukraine and respect for its history,
language, and culture, brotherhood and sisterhood,
high motivation for social work in the community, pu-
rity of body, soul and intersex relations, respect for the
elderly, mercy for the needy, and patience for the lit-
tle ones. The club members’ leading activity is plan-
ning, organizing and conducting social projects dur-
ing the year. Before the pandemic, the results of the
work were presented and evaluated in the form of a
team competition at the annual Falcon Games, where
the winners were determined and future projects were
presented to apply for a grant. During the sum-
mer, club members were involved in holding summer
camps for young local community members, during
which the “falcons” developed such important char-
acter traits as purposefulness, resilience, leadership,
responsibility, and communication. In July, the most
active club member took part in a summer falconry
camp, where they could continue their patriotic, civic
and spiritual training.

The COVID-19 pandemic posed serious chal-
lenges to the Falcons clubs. The letter of the Min-
istry of Education and Science of Ukraine of April
4, 2020 “On the organization of the educational pro-
cess in out-of-school educational institutions during

the lockdown” recommended to develop measures for
partial use of telework and, if possible, for conduct-
ing educational classes, including, hobby groups, by
means of online technologies (MON, 2020).

Until March 2020, social projecting was part of
weekly meetings of club members with their leaders
or mentors. The clubs’ work was built on the close co-
operation between the falcons, as well as with the ad-
ministrations and students of educational institutions,
and the residents of territorial communities. However,
in mid-March 2020, after the imposed lockdown, the
activities of the Falcons clubs stopped. The lockdown
was felt by absolutely all public organizations. As a
matter of urgency, most organizations that focused on
direct contact with the population had to limit their
activities.

Members of the Love NGO immediately refo-
cused on the volunteer movement. Thus, during
March-April 2020, a pilot project Second Wing —
Food Delivery as part of the local volunteer initia-
tive Do Not Be Indifferent was launched to deliver
food and medicines to the elderly who are at risk of
COVID-19 in the town of Irpin. Under this project,
more than 100 families were visited by the Falcons
club members. In addition to delivering food and
medicines, the falcons had short talks with care-
receivers on the basic safety rules to reduce the risk
of infection. Besides, the elderly were given religious
support by pastors of the local Christian community.
As part of the Second Wing project, in May 2020,
young people from the Kyiv-city Falcons club visited
a social hostel for graduates of a specialized board-
ing school for visually impaired children. The hos-
tel residents were given material (food and antisep-
tics) and psychological assistance (friendly commu-
nication and answers to the questions about safe life
in crisis conditions).

Unfortunately, the morbidity rate in Ukraine did
not improved, it even worsened, which required better
project activities of club members as volunteers and
their greater competence in this matter.

3.2 The 2020 Falcons Club’s
Zoom-based Project, the Camp
Maker

This project was created in order to develop club
members’ project activity experience. After all sum-
mer events were canceled in the spring of 2020 due to
the spread of COVID-19, club members were invited
to take part in a special project.

The management of Love NGO chose a con-
venient and easy-to-use Zoom platform to develop,
organize and implement The Camp Maker project,
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which was aimed at involving club members in plan-
ning the activities of a day-camp, which has become
traditional in recent years. While previously the fal-
cons had been active participants and helpers in day-
camps, that time they were invited to author the event
program made up of the camp mission, planned activ-
ities, their schedule, team organization, etc.

All participants were divided into three large
teams. Each team had two weeks to prepare and
present a special project to the judges. There were
three such projects, so the team-members worked to-
gether for 6 weeks. The teams had to prepare:

1. The camp’s business card. This task included
group work on the name, advertisement, logo, and
the general concept of the future camp. It was also
important to substantiate the choice.

2. The camp’s organization. This task included
counselor work schedule, a daily routine, and an
event plan.

3. The camp case. The teams had to prepare a draft
advertising campaign in the local community, the
list of necessary equipment and materials for var-
ious clubs (stations), and a camp estimate.

During two weeks, team members met on the
Zoom platform to work together. Each team was
given a free hand in choosing a teamwork format.
Some teams preferred group-work, others were di-
vided into threes to perform different portions of the
task, while still others chose leaders to lead the work.
Once a week, online meetings of all campers were
held for general communication, data exchange, and
interim reports.

The best project received a grant in accordance
with the camp’s budget, and its authors were given
an opportunity to organize a similar camp in the fu-
ture. The Zoom platform has proven itself effective in
this work.

The results of the Falcons club’s project activi-
ties allowed determining certain advantages of dis-
tance training compared to the traditional training.
These advantages included trainees’ high viral safety
through individual and/or mixed work, a higher level
of trainees’ activity in solving tasks, better opportuni-
ties for trainees’ mastering new technologies, a better
opportunity to unify falcons from different clubs and
regions of Ukraine, a good way to bypass direct per-
sonal contact restrictions, and a higher level of club
members’ psychological comfort.

3.3 The Theoretical Basis for Solving
the Problem under Consideration

The following definitions have been proposed based
on the following scientific principle: the character of
a particular activity is the basis for understanding the
content of individuals’ training and readiness for it. In
our case, we first analyzed the character of pandemic-
specific volunteerism, the structure of social project-
ing, and the online trainers’ activities. Besides, Dy-
achenko and Kandybovich (Dyachenko and Kandy-
bovich, 1976) considered individuals’ psychological
readiness, both general and situational, for an activity
as a unity of individuals’ motivational, cognitive and
emotional characteristics.

Youth club members’ online training in projecting
volunteer activities during the COVID-19 pandemic
is a holistic educational process carried out under the
guidance of a distance counselor by means of spe-
cial tools (Zoom, Moodle, Google Classroom, Google
Docs, etc.). The main aim of this training is the devel-
opment of trainees’ readiness to create and implement
socially significant projects to help people in avoiding
a viral disease.

The appropriate readiness, which includes moral,
psychological and practical components, is a com-
plex quality of a young person and an indicator of
his/her ability to mobilize their vital and axiological
potentials and self-create (self-educate) for spiritual
and moral purposes in order to act adequately in the
pandemic.

The volunteers’ holistic practical readiness to cre-
ate a socially significant project in the pandemic is
provided by their basic project competencies, which
include: the ability to develop a logical organizational
structure of the volunteer project; the ability to take
the initiative and generate innovative ideas to help
people during the pandemic; the ability to generate
humanistic volunteer projects; the ability to develop
a project based on the information about survival rate
and economic downturn of people at risk; the abil-
ity to provide develop projects to help the community
members adapt to the pandemic restriction; the abil-
ity to use different work forms, methods and means
to get the best results from the volunteer efforts; the
ability to find the necessary project resources and to
plan and supervise the project’s implementation.

Trainees’ volunteer project-making readiness can
be developed using the systemic, synergetic, axiolog-
ical, competence, andragogical, personality, activity,
and phenomenological approaches.

Theoretical and methodological analysis and syn-
thesis allowed formulating the following principles of
online development of youth club members’ readiness
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for volunteer activities projecting during the COVID-
19 pandemic: online motivation of young people for
creating socially significant volunteer projects; the fo-
cus of young volunteers’ online education on commu-
nication technologies, project method, gerontopsy-
chology, psychotherapy, psychohygiene, creativity,
health culture and willingness to volunteer during the
pandemic; the regular update of the content of vol-
unteers’ online education by new information on per-
sonal self-preservation and on panic, fear and anxiety
management; the well-balanced analyses of volun-
teers’ experience in projecting programs to help chil-
dren with disabilities, the elderly and people infected
with coronavirus; provision of personal online sup-
port for the youth club members’ volunteer activities
projecting.

Based on the above-mentioned principles, we
have developed a 36-hour-long online training course
called “Volunteer Activities Project as a Response to
the Pandemic” made up of the following modules:

1. Personal meaning of projects to help people dur-
ing the COVID-19 pandemic;

2. Essential minimum knowledge as values and
means of development of volunteer activities
projects;

3. A volunteer as a people’s mental health harmo-
nizer and an anxiety-/fear-management counselor
during the COVID-19 pandemic;

4. Projecting volunteer assistance for the elderly and
children with disabilities during the COVID-19
pandemic;

5. Medical and psychological support for projecting
serious COVID-19-patients care programs.

The content of the first module is aimed at devel-
oping young people’s motivation for projecting vol-
unteer activities during the pandemic. Trainees’ on-
line volunteer activities projecting motivation using
special techniques is the transformation of trainees’
knowledge about the terrible consequences of coron-
avirus infection and ways and means of helping peo-
ple into the trainees’ personal values and as a result
the development of the trainees’ personal meanings
and aims of appropriate volunteer projects.

The topics of the second module have been se-
lected according to the importance of specific knowl-
edge for quality projects to fight the pandemic. The
second-module topics include: “The main competen-
cies of a volunteer as an assistant to people during
the lockdown”, “The essence of social projects; the
project method and its use in volunteerism”, “Psycho-
logical support for volunteers during the lockdown”,
“Basic theoretical knowledge in valeology, gerontol-
ogy and gerontopsychology”, “The leading princi-

ples of sanitary and hygienic science, psychotherapy
and psychohygiene”, “Essential characteristics of vol-
unteers’ distance learning in the pandemic”, “Basic
volunteers’ self-education and self-development tech-
nologies”.

The third module aims at developing trainees’
skills to control their own psycho-emotional state and
to teach children and adults to preserve and harmonize
their mental health as well as manage their pandemic-
related anxiety and fear. The module trains volun-
teers to online-teach children and adults to distract
from anxious thoughts using exercise, physical activ-
ity, and/or developing their sense of beauty/aesthetic
taste.  Optionally, volunteers can master special
psycho-emotional management and resilience devel-
opment techniques.

The fourth and fifth modules should develop club
members’ pandemic-specific volunteer activity readi-
ness. This readiness includes club-members’:

1) help to care-receivers’ in their safe satisfaction of
their needs, such as:

(a) timely and trouble-free reception of pension;

(b) reception of food, medicine and hygiene prod-
ucts from supermarkets and pharmacies;

(c) direct, in particular, online contacts with family
doctors, relatives and friends;

(d) doing hard household work;

(e) raising the general culture by online means,
etc.;

2) ability to provide safe medical assistance to peo-
ple who are self-isolated at home with a serious
form of COVID-19 infection;

3) ability to attend to children with special needs, in
particular, visually impaired children.

The methodology of the special online train-
ing used the following person-oriented and emotion-
developing techniques: a special interactive lecture,
emotionally-colored information (about the dangers
of coronavirus infection, essentials of the technol-
ogy of personal self-development, etc finding the
personal meaning of specific volunteer activities;
person-oriented approach to the educational material;
development of trainees’ positive attitudes towards
volunteer activities (positive feelings towards qual-
ity projects, knowledge of their own moral, emo-
tional and physical potentials, willingness to help
people, self-education and self-development, etc.);
trainer-trainee cooperation in creating bright images-
standards of youth readiness for volunteer activity; in-
fecting trainees with positive emotions when assess-
ing their academic progress.



AET 2020 - Symposium on Advances in Educational Technology

The online training project method has been up-
dated to include volunteer project development ex-
ercises. The volunteer project activity development
techniques included special online situations of spiri-
tual and moral choice, group discussions, lockdown-
specific volunteer project competition, cognitive and
assessment games, online classes conducted by coun-
selors and practitioners (psychologists, teachers, psy-
chotherapists, epidemiologists, pediatric ophthalmol-
ogists, etc.).

3.4 Experimental Verification of the
Effectiveness of the Special Training
Course “Volunteer Activities Project
as a Response to the Pandemic”

The special online training course was tested for ef-
fectiveness at youth territorial clubs Falcons (Kyiv,
Kharkiv, Rivne, Vasylkiv, Gostomel, and Skvira). The
sample included 72 trainees who had some experience
in volunteer educational and/or social work.

The club members were offered special literature
on social projects and had to carry out a set of tasks to
develop relevant project competencies. The trainees’
self-educational and self-development activity was in
line with their project work, in particular, the on-
line project “The Social Project Maker”, which was
two months long (with general, team and individual
meetings three times a week) and used the ZOOM
platform. The trainees developed different compo-
nents of the integrated social project launching com-
petence. This required the trainers to be creative
lecturers and discussion moderators as well as en-
couragers of trainees’ innovative ideas. The trainers
listened to and initiated discussions of the trainees’
reports on volunteer activity projects, interviewed
the trainees and gave them creative tasks, combined
person-oriented lectures with case-studies on volun-
teer activity projects.

For example, D. G. Gryshchuk, besides giving
open lectures called “Basic competencies of a vol-
unteer as an assistance to people during the pan-
demic” and “The essence of social projects, the
project method and its use in volunteerism”, etc.),
shared his rich practical experience of running suc-
cessful volunteer projects, such as “The mission of
service to children is to help orphans” (Donetsk re-
gion, 2004-2006), “Good House” (Donetsk, 2011-
2013), and “Second Wing — help migrants” (Ukraine,
2014-2015). Other trainers and instructors of the Fal-
cons club and the Love NGO also shared their ex-
perience in increasing volunteers’ community activi-
ties and in changing social values of volunteering into

10

personal values. During the discussions, the trainees
most often asked questions about the motivational
component of volunteering, the psychological, psy-
chotherapeutic and medical care to certain groups of
the population. Often, such questions were answered
by the invited specialists (epidemiologists, psycholo-
gists, psychotherapists and others).

It should be noted that the Vasylkiv Falcons Club
(Kyiv region) and the Kyiv Falcons Club were the
winners of the 2018 and 2019 Falcons Games, re-
spectively, in the Best Social Project nomination. At
the initial stage of the online training, only one of
the three draft projects submitted for evaluation was
based on the pandemic-relevant sanitary standards,
but none of them contained a clear analysis of the
sanitary-epidemiological situation in the neighbor-
hood as a factor behind volunteerism to help those at
risk from the pandemic.

Some of the tasks the members of the experiment
had to carry out were aimed at developing collective
projects. The most conceptually interesting individ-
ual volunteer projects were those related to the psy-
chological and material support for the families of the
deceased, the assessment of urgent needs of and the
delivery of food, medicine and hygiene products to
people with disabilities. At the project presentation
stage, one of the Falcons teams stressed the impor-
tance of a free course to teach the elderly to make
online utility payments, make online drug orders, top
up cell phones online, and communicate with family
members online. Another project team presented sev-
eral online courses adapted for learning at home, city
libraries and/or social centers. One winning project
used a special program of communication with so-
cial services and local library administration. An-
other winning project, called SuperSTAR, estimated
the purchasing of four computers and special pro-
grams to improve online learning. The project, wh-
cich proved to be effective, was run for two months,
and helped 30 elderly people to develop their basic
Internet skills.

The You are Not Alone project presented to the
contest featured a fundraising program made up of a
number of special events (presentations, motivational
videos, printed materials) to raise money for hospitals
and specialized social institutions (rest homes, hos-
pices, boarding schools, psycho-neurological clinics,
etc.). The raised money was meant for buying oxygen
concentrators to help people with coronavirus. This
project also was aimed at providing targeted assis-
tance to people who stayed at home through the pur-
chase and delivery of food and medicines, and walk-
ing pets, etc.

At one of the video conferences, the partici-
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pants of the online training noted the benefits of
the information on mental health preservation dur-
ing the COVID-19 pandemic and anxiety- and fear-
management techniques (Velykodna and Frankova,
2021). The trainees also stressed that their knowledge
of the sanitary and hygienic principles and the essen-
tials of psychotherapy and psychohygiene improved
their project competencies.

Although online training had a number of ad-
vantages, it was not devoid of certain shortcomings,
which were:

* low level of psychological comfort because of in-
adequate audio and/or visual perception of other
team-members during online team work. Almost
every second project participant felt uncomfort-
able, tired, and irritated after 40 minutes of on-
line communication as a result of poor lighting,
technical failures, and inability to see and/or hear
other team-members.

difficulties in moderating a large number of par-
ticipants in online discussions, brainstorming and
other organizational activities. For example, the
ZOOM platform does not allow seeing more than
25 people on a single screen, which makes it diffi-
cult to respond promptly to the conference partic-
ipants’ remarks and questions, which lowers the
quality of heuristic learning. The situation with
smartphones is even worse as they fit no more than
four conference participants into the screen.

The experiment participants’ volunteer activity
projects were assessed according to: the degree of
the projects’ humanistic orientation (focus on satisfy-
ing the needs of the most vulnerable community res-
idents), the projects’ general concept (the way volun-
teerism is visioned during the pandemic), the scien-
tific substantiation of the proposed volunteer actions
(i.e basing the lockdown-specific volunteer activities
on the relevant principles of psychology, psychother-
apy, valeology, gerontology, and gerontopsychology;
the project teams’ ability to build their work with chil-
dren with special needs on the principles of medicine
and pedagogy, etc.); the projects’ technological char-
acter (a clear description of the stages, content, forms,
methods, means, and algorithm of volunteers’ social
activities); the projects’ logical structure (definition of
the problem(s) to be solved by the volunteer project;
presentation of the ideas about the long-term outcome
of the project; setting specific goals and objectives for
the near future; description of volunteer services to
meet the requirements of people from risk groups,
people with special needs and COVID-19 patients;
description of the projects’ resources; the projects’
schedule: the terms of and persons responsible for the
realization of each project task; youth club manage-

ment’s control over volunteers’ actions); the projects’
realism (compliance of the projects’ financial, staff
and material resources with the possibilities of the
youth organization; the projects’ sensitivity to the pe-
culiarities of the regional social environment).

The evaluation of the projects presented by the
youth club members allowed determining the levels
of their readiness to run volunteer activities projects
during the pandemic, which were high, sufficient and
low, before and after their attending the special online
course (see table 1).

As can be seen from the table, the training course
increased the total number of volunteers with suffi-
cient and high levels of readiness to run volunteer
projects during the lockdown by 47.2%, in particular,
the number of those with high readiness increased by
8.3%, while the number of those with low readiness
decreased by 47.2%.

The obtained results show that the Love club
volunteers have well-developed project competencies
and can run high-quality social projects in crisis situa-
tions. All the experiment participants became deeply
aware of their volunteer assistance’s role in helping
their community residents in the lockdown, which
was demonstrated by their strong training and project-
making motivation. In particular, the vast majority
of trainees (54 people) developed the ability to set
social projects’ goals and objectives and determine
their organizational structures for at-risk groups. 57
club members (79.1% of the total number of trainees)
in their volunteer programs demonstrated knowledge
of ways to provide practical assistance to the elderly,
children with special needs, and COVID-19 patients.

The trainees had difficulties in generating original
conceptual ideas for their pandemic-specific volun-
teer activities, in developing online/telephone meth-
ods for maintaining the mental health of retired peo-
ple and children with special needs as well as in de-
scribing the psychological and sanitary support given
online or over the telephone to COVID-19 patients in
self-isolation.

4 CONCLUSIONS

1. Youth organization members’ distance training
during the pandemic is considered as a unique so-
cial phenomenon and a mechanism of project sup-
port for volunteerism, which is an important way
to fight the pandemic. Under certain conditions,
distance training is an important factor in increas-
ing youth club members’ productive social mo-
bility as a result of increasing their willingness to
help people in difficult living conditions.
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Table 1: Distribution of experiment participants by their readiness to project volunteer activities during the COVID-19 pan-

demic.
Readiness levels | % of volunteers before the experiment | % of volunteers after the experiment
Low 59.7 12.5
Sufficient 37.5 76.4
High 2.8 11.1

2. Young people’s online training in projecting vol-
unteer activities during the pandemic is effective
if: 1) trainees and trainers know how to use infor-
mation and communication technologies for edu-
cational purposes; 2) there are good resources for
conducting effective online-classes; 3) the con-
tent of distance training is based on the scientific
principles of formation of volunteers’ readiness
for work under lockdown restrictions in order to
promote safety and mental and physical health of
people at risk;

3. The results of young people’s online volunteer
training can be helpful for: a) the development
of scientific ideas about the features of social
projects and training young people in project run-
ning under crisis circumstances; b) the improve-
ment of online education (in the context of youth
organization members’ training); c) forecasting
education policies in unfavorable social condi-
tions.
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This paper highlights the problem of ensuring the psychological safety of participants of the educational pro-
cess in the mass transition to distance learning, caused by the complex conditions of our time and the specific
features of the digital environment in the COVID-19 pandemic. The study demonstrates the results of a com-
parative analysis of students’ assessments studying online in a pandemic, the peculiarities of the psychological
safety of the educational environment and its impact on students studying online in a pandemic. Also, this
paper reveals the insufficient tendency to decrease the level of psychological safety of the educational envi-
ronment for a significant number of subjects. There are statistically significant differences in the peculiarities
of the psychological safety of participants in the educational process as to gender, age, and status. The survey
of participants in the educational process presents the results as to their attitude to the peculiarities of learning
under the conditions of the COVID-19. They testify to the deterioration of psychological safety in the educa-
tional environment of higher education institutions, and, accordingly, the subjective well-being of participants
in the educational process in a pandemic. There was a decrease in the number of respondents with a positive
attitude to distance learning and a willingness to work exclusively online. The study displays the expediency
of full-time and distance learning as such, which is optimal for the organization of the educational process and
contributes to the psychological safety of participants in the educational process.

1 INTRODUCTION

Today’s challenges, voluntary social isolation, uncer-
tainty, stress, and the threat to health caused by the
spread of COVID-19 (Velykodna, 2021) have shifted
people’s emphasis in public, social, professional, sci-
entific, educational, and religious life toward online
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services (Tkachuk et al., 2021).

These and many other difficult life situations ne-
cessitate adaptation to new conditions and expect spe-
cial requirements for their safety at all levels of life.
Thus, educational institutions around the world have
switched to distance learning to create safe conditions
for students and necessary measures for a full-fledged
educational process in connection with the COVID-
19 pandemic (Velykodna and Frankova, 2021). Ac-
cording to UNESCO with an increasing number of
states, provinces and even whole countries closing in-
stitutions of learning as a response to the COVID-19
pandemic, almost 70% of the world’s students are not
attending school (Commonwealth of learning, 2020).

Changing the traditional (full-time) form of dis-
tance learning has revealed gaps, problems, anxiety,
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unpreparedness for such, unexpected challenges in
users of social networks.

Forced distance learning requires not only the or-
ganization of the educational process in quarantine
and the use of traditional teaching methods but also to
provide specific resources for e-learning, master in-
formation tools and be able to use them depending
on the understanding of the goal so that each person
feels psychologically protected (safe) in the modern
Internet environment and in general in the informa-
tion space. Therefore, the problem of the psycholog-
ical safety of a person who studies online in a pan-
demic becomes especially relevant.

Psychological safety is a kind of safety awareness
based on the psychological climate of the educational
process in educational institutions (Ming et al., 1504,
pp- 433-440). This is especially important in times of
social changes, the rapid development of information
technology, and the possibility of using various means
of influencing human consciousness. In this context,
a psychologically safe educational environment is a
condition for the personal growth of the participants
of the educational process through their interaction,
independent from the manifestations of psychologi-
cal violence; reference significance and involvement
of each subject in designing and maintaining the psy-
chological comfort of the educational environment; a
humanistic orientation, etc (Bondarchuk, 2018b).

2 LITERATURE REVIEW

Psychological safety is a basic need for safety, “a
kind of sense of confidence, safety and freedom
that removes fear and anxiety, in particular, it con-
tains a feeling that a person meets current and future
needs” (Maslow et al., 1945, pp. 21-41). Psycho-
logical safety involves the reduction of interpersonal
risk, which necessarily accompanies uncertainty and
change (Schein and Bennis, 1965; Siemsen et al.,
2009), readiness to “get a job or express oneself phys-
ically, cognitively and emotionally during role perfor-
mances”, the ability to “refuse and defend one’s per-
sonal” (Kahn, 1990, pp. 692-724).

Nowadays complex conditions and the specific
features of the digital environment in the COVID-19
pandemic, which is a favourable basis for psycholog-
ical violence, cyberbullying, manipulative influences,
caused the problem of psychological safety of partici-
pants in the educational process in the mass transition
to distance learning, which attracts particular atten-
tion. In particular, a new form of bullying — cyberbul-
lying is a form of behaviour that consists in sending
messages of an aggressive and offensive nature us-

Comparative Analysis of Participants’ Assessments Studying Online

ing new information and communication technologies
(Internet, and mobile phone). There are many factors
and theories of bullying, the most famous of which is
the sketch theory of (Olweus, 2004, pp. 5-17), where
the existence of typical characteristics of “victim” and
“aggressor’.

Other forms of cyberbullying are the “hacking”
actions aimed at harming the “victims™ personal
computers (hacking and changing passwords, damag-
ing personal websites, etc.). All these damages deter-
mine the presence of specific features of such “high-
tech” bullying in comparison to a traditional one.

Firstly, constant hostile actions are inessential, as,
for example, one-time damage to the victim’s website
with the addition of offensive information may have a
longitudinal effect (many network users will read the
message).

Secondly, the factor of physical strength, impor-
tant in cases of ordinary (contact) bullying, is insignif-
icant. The intellectual abilities and technical skills of
the aggressor come to the fore in this case.

Thirdly, there is no direct communication between
the “aggressor” and the “victim”. So the “aggres-
sor”, for example, does not observe the reaction of
his/her “victim” and the outcomes of the actions. Bul-
lying via the Internet allows the “aggressor” to remain
anonymously and turn the situation of persestageion
into a kind of “masquerade” (Hinduja and Patchin,
2010, pp. 206-221).

Therefore, the psychological safety of all the par-
ticipants in the educational process studying online in
a pandemic is a prerequisite for their psychological
well-being and psychological health.

We single out such scientific investigations of re-
cent years, which together with the above serve theo-
retical and methodological basis for research.

We have developed the conceptual provisions on
the content of the psychological safety of the indi-
vidual in general (Edmondson, 1999; Edmondson and
Lei, 2014; Gartner, 2019) and its role in the process
of knowledge exchange in virtual communities, in
particular (Commonwealth of learning, 2020). We
consider safety as a key psychological characteristic
of the educational environment (Baeva, 2020), while
the psychologically safe educational environment as
a condition for the personal growth of the participants
of the educational process through their interaction,
independence from the manifestations of psycholog-
ical violence; reference significance and involvement
of each subject in designing and maintaining the psy-
chological comfort of the educational environment; a
humanistic orientation, etc.

The research examines the specifics of psycholog-
ical safety as one of the most important factors of
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work in the virtual environment (Edmondson, 1999;
Breuer et al., 2016; Goller and Laufer, 2018; Ro-
zovsky, 2015).

The following study has analysed: the features
of distance learning under the conditions of self-
isolation as to the COVID-19 pandemic (Bailey-
Findley, 2019); the peculiarities of the use of di-
verse digital educational resources and online learn-
ing tools in the educational process (Kartashova et al.,
2018; Bondarenko et al., 2018); the specifics of
the organization of effective work of remote virtual
teams online (Pilar and Middlemiss, 2019; Shyshk-
ina and Marienko, 2020), management aspect in dis-
tance learning (Kapucu and Salih, 2020, pp. 8-27);
the possibility of obtaining the psychological safety
in such teams (Congelos, 2020; Costello, 2020) and
approaches of ensuring the psychological safety in a
crisis (Clark, 2020).

Besides, most students and teachers of higher
education institutions had little experience with on-
line tools, information technology before the SARS-
CoV-2 (COVID-19 [coronavirus disease 2019]) pan-
demic. Today’s challenges have caused a shock in
society — a threat to human health from COVID-19,
economic downturn, the transition to distance learn-
ing, job losses, social support, business closures and
more.

Distance learning is not the same as online learn-
ing. Real online learning takes place on digital plat-
forms designed for this purpose, often with person-
alized content for each student and options for using
their chosen digital tools. Online learning promotes
different types of learning preferences, provides flex-
ibility and uses quality indicators online. But under
COVID-19, distance learning for the student commu-
nity did not include any of these functions but instead
provided a set time to listen to teachers’ lectures via
Zoom or Google Meet (Weir, 2020, p. 54). Moreover,
pre-coronavirus online training programs may not be
as effective without the support of teachers and a per-
sonal learning structure.

The teaching staff needs pedagogical support for
distance learning and proper education on the systems
used and preparation of the content of academic dis-
ciplines (Kapucu and Salih, 2020; Shokaliuk et al.,
2020), mastering new technologies and their use in
parallel with their previous experience and beliefs
(Hinduja and Patchin, 2010; Biiyiikbaykal, 2015).

After all, digital competence is now an essential
competence that modern man needs for personal re-
alization and development, employment, social in-
tegration and active citizenship (European Commis-
sion, 2018; Moiseienko et al., 2020; Kuzminska et al.,
2019).
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In Ukraine, scholars are currently conducting the
research, which relates mainly to psychological care
and psychotherapeutic practice in a pandemic in var-
ious spheres of public life (Kremen, 2020). For in-
stance, the well-known scientific work ‘“The world of
life and psychological safety of human under condi-
tions of social change”, carried out by a team of scien-
tists led by M. Slyusarevsky at the Institute of Social
and Political Psychology during 2000-2017, which
contains extremely valuable scientific results. How-
ever, authors of the work naturally could not predict
the course of events related to the COVID-19 pan-
demic and, accordingly, conduct basic research in this
aspect, the results, in particular, determine the ways of
the rise of the individual’s psychological safety under
the conditions of social changes.

Despite numerous studies, the problem of psycho-
logical safety of the educational environment in gen-
eral and students studying online in a pandemic, in
particular, attracts attention. As a result, the desire
for safety is a basic human need, an important factor
in the self-realization of the individual in professional
and personal life and a condition for a full life of the
individual (Ryan and Deci, 2001).

Consequently, the most important goal of the ed-
ucational institutions is to ensure the psychological
safety of the educational environment for students
studying online in a pandemic, integrating the effec-
tive use of ICT in the educational process, updating
the psychological and pedagogical science. At the
same time, it is essential to fully promote the change
of education for a sustainable future by strengthen-
ing critical thinking, communication, cooperation and
creativity in youth (Semerikov et al., 2020).

The goal of the article is to present the features of
the psychological safety of the educational environ-
ment and their impact on students studying online in
a pandemic. Objectives of the study — to find out:

1) peculiarities of psychological safety of the educa-
tional environment for participants of the educa-
tional process online;

2) participants’ attitudes in the educational process
(students and teachers) to the peculiarities of
learning under the conditions of the COVID-19
pandemic;

3) to carry out a comparative analysis of students’ as-
sessments studying online in a pandemic regard-
ing the change of the psychological safety of the
educational environment of higher education in-
stitutions
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3 METHODS

For studying the features of the psychological safety
of the educational environment and their impact on
students studying online in a pandemic, was the
method of I. Baeva “Psychological safety of the ed-
ucational environment” (Baeva, 2020) modified by
O. Bondarchuk (Bondarchuk, 2018b,a), which al-
lowed measuring the level of psychological safety of
the individual in the educational environment.

The author’s questionnaire carried out the study
of the peculiarities of the psychological safety of the
educational environment for the participants of the
educational process and their attitude to the features
of learning under the COVID-19 pandemic condition.
Afterwards, the respondents answered the questions
on various aspects of learning, such as:

1. Does the educational institution contribute to your
psychological safety under the conditions of the
COVID-19?

2. Is distance learning comfortable for you?
3. What form of training is optimal for you?

4. What information tools do you use in the edu-
cational process in the context of the COVID-19
pandemic? etc.

The empirical study implemented online through
Google Forms. This allowed prompting feedback
from participants in the educational process. From
our previous work experience, Google Forms “not
only determines the nature of the relationship be-
tween the participants of the educational process and
the degree of satisfaction with them, and the socio-
psychological climate as an indicator of organiza-
tional culture but also makes the appropriate manage-
ment decisions and forecast situations in the educa-
tional environment; promptly intervenes and makes
appropriate adjustments to the educational process;
specifically, plans work on the relevant problem in
the institution of higher education; creates condi-
tions for comparing one’s assessment of the pedagog-
ical staff’s activity with an independent assessment”
(Bondarchuk et al., 2020) and surveys the level of this
influence.

The usage of Google Forms and other information
and communication resources in education allows you
to: easily and quickly adapt to new requirements of
distance education; monitor the quality of education;
create an optimal environment for educational ser-
vices; and understand human behaviour in the social
environment, life cycles and interactions between bi-
ological, psychological, social-structural, economic,
political and cultural factors of the educational pro-
cess (Balakhtar, 2018, pp. 93-104).

Comparative Analysis of Participants’ Assessments Studying Online

There is the widespread usage of Google Forms
for conducting various surveys, including for testing
the level of knowledge acquisition; as a test platform,
and test results are stored in the Google Cloud (Pe-
trenko et al., 2020).

Surveying or testing via Google Forms allows not
only to significantly increase the level of research or
testing, to reach a large number of students but also
to reduce the labour costs of data processing for the
teacher. After all, it is achievable to create an un-
limited number of surveys, questionnaires, tests and
invite an endless number of respondents. Tasks may
vary in different spheres of the discipline and include
questions on a specific topic or general topic or even
an entire course. Besides, Google-forms allows you
to create a form with different elements or types of
questions where each can be made mandatory or op-
tional. While creating a form, you may change the or-
der of questions and choose different designs for their
design. The link to the form is generated automati-
cally after its creation.

To better monitor the students’ academic achieve-
ments and, in turn, to join the well-designed learning
goals, the distance learning assessment affords note-
worthy chances during the educational process.

To clarify the dynamics of indicators of psy-
chological safety of the educational environment of
higher education institutions during the year in a re-
survey Google Forms was supplemented with ques-
tions:

1. If you compare your sense of psychological safety
and comfort in an educational institution today
and a year ago?

2. If you compare your attitude to distance education
now and a year ago?

3. If you compare your psychological well-being
(including mental health) now and a year ago?

Respondents had to choose from the following an-
swer options:

a) significantly worsened

b) has worsened

c¢) practically has not changed
d) has improved

e) significantly improved

Besides, we were interested in aspects related to
the experience of psychological security and well-
being in online learning, in particular:

1. What measures, actions did you take for your own
development during the quarantine period?

2. Are you ready to fully switch to online learning?
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The research used the content analysis with the
focus on determining the relationship between psy-
chological safety and well-being of participants in the
educational process, and their knowledge and prac-
tical activities in the context of distance learning.
Yuriy Fedkovych Chernivtsi National University and
SHEI “The University of Educational Management”
respondents were invited to participate in the study,
acquainted with the purpose, scope and process of the
study; received permission from the teaching staff,
who agreed to participate. Information sheets about
the research and a questionnaire in the Google Forms
were sent to the participants of the educational pro-
cess via e-mails. The survey was conducted at the
beginning of the previous year (March, I stage), and
at the end of 2020 (December, II stage) a re-form was
sent to the addresses specified in the generalized Ex-
cel sheet.

Responses came from almost all respondents in
the first sample, who responded positively to the sit-
uation of re-survey. This, in particular, is evidenced
by the instructions in a large number of sent response
forms such as: “I was glad to help”, “Thank you very
much for your interest in our psychological state”,
“Thank you for the opportunity to participate in the
survey” etc.

Participants in the educational process received in-
formation from research staff on unclear issues or sit-
uations by e-mail. This way ensured that the partici-
pants in the educational process gave clear answers to
the questions asked.

Statistical data processing and graphical presenta-
tion of results was carried out using the SPSS 17.0.

4 ANALYSIS OF THE RESEARCH
RESULTS

4.1 Social and Demographic
Characteristics of the Research
Sample

The main group of respondents consisted of 174 peo-
ple — representatives of socionomic professions of
Yuriy Fedkovych Chernivtsi National University and
SHEI “The University of Educational Management”,
whose professional activities include “spiritual and

CLINT3

moral maturity”, “increased moral responsibility” and
“values to people’s lives”, “willingness to face chang-
ing challenges” and “uncertainty” (Taormina and Sun,
2015). The respondents were divided into groups ac-

cording to:
» gender (37.9% male & 62.1% female);
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* age (up to 20 years — 15.5%, 20-30 years — 41.4%,
30-40 years — 15.5%, 40-50 years — 15.5%, over
50 years — 12.1%);

e place of residence (village — 41.4%, town —
58.6%);

e status (student — 75.9%, teacher — 24.1%) (ta-
ble 1).

The separation of groups depending on the sex of
the respondents was due to the gender features of the
perception of psychological safety of the environment
in different spheres of public life revealed in the re-
search (Callahan, 2004). In particular, gender dissim-
ilarity may have a more negative impact on the psy-
chological safety of men with an increased number of
women in working groups than on the psychological
safety of women with an increased number of men in
workgroups (Tsui et al., 1992). Accordingly, gender
types contrasted by birth, so we determined the gen-
der stereotypes by positive or negative prejudgments
(Skitka and Maslach, 1990; Petrenko et al., 2020). We
believed that psychological safety allows you to fully
engage in work responsibilities without fear of neg-
ative consequences for your status, career or image
(Kahn, 1990).

We also considered the age of the educational pro-
cess participants in the context of their perception of
the environment psychological safety. Hence, accord-
ing to the researchers (Safety FOCUS, 2019), there is
a different perception of various aspects of psycholog-
ical safety of different generations and, equally, age
groups.

Based on the results of our study, we revealed dif-
ferences in the psychological safety of the educational
environment depending on the status of participants in
the educational process (teacher, student). This case
research question was how stable the detected trend is.
Moreover, we have found similar trends in other stud-
ies, such as Nembhard and Edmondson (Nembhard
and Edmondson, 2006) of the psychological safety of
the environment and professional status.

We also determined the peculiarities of assessing
the level of psychological safety by the place of the
respondents. We assumed that there are more risks in
the city to ensure the psychological safety of the edu-
cational environment than in the countryside. The ba-
sis for this assumption was the study (Gilemkhanova,
2019), which dealt with such differences.

Another controlled variable was the basic educa-
tion of respondents (social and humanitarian or nat-
ural and mathematical. In this context, we counted
on both our practical experience and Tsvyetkova
(Tsvyetkova, 2014) study, which indicates a differ-
ence in the value and meaning of teachers of differ-
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Table 1: Groups of the respondents.

Groups of the respondents \ Frequency \ Valid Percent

Gender
female 108 62.1
male 66 379

ge

up to 20 years 27 15.5
20-30 years 72 41.4
30-40 years 27 15.5
40-50 years 27 15.5
over 50 years 21 12.1

Place of residence

village 72 41.4
town 102 58.6
Status

student 132 75.9
teacher 42 24.1

Basic education
social and humanitarian 123 72.4
natural and mathematical 47 27.6

ent specialities. The author emphasizes that teach-
ers of socio-humanitarian profile have conformist val-
ues (education, self-control), and more dependent on
socio-political ideology; teachers of natural sciences
and mathematics are based on individualistic values
(independence, boldness, rationalism), independence
of thinking from political events, focus on rigidly
fixed laws, patterns, principles (Tsvyetkova, 2014).

Based on these considerations, the following re-
search hypotheses were formulated.

Hi: The psychological safety of the educational
environment of the higher education institution and,
as a result, the subjective well-being of the partici-
pants in the educational process in a pandemic have
deteriorated.

H, Participants in the educational process are dif-
ferent: gender (H3_1), age (H3 —2), place of resi-
dence (H3_3), status (H3_4), basic education (H3_s)
differ in the levels of experience of psychological
safety of the educational environment.

H3: The number of respondents with a positive
attitude towards distance learning and a willingness
to work exclusively online has decreased.

4.2 Dynamics of Indicators of
Psychological Safety of the
Educational Environment for
Participants and Their Subjective
Well-being of the Educational
Process Online

Under the condition of psychological safety, a person
perceives the world around him/her as emotionally
safe or free from emotional pressure (Taormina and
Sun, 2015, pp. 173-188). People who feel psycholog-
ically protected do not perceive the world and other
people as a threat. A sense of psychological safety
creates a pleasant interpersonal relationship and al-
lows you to take risks to achieve high life goals (Afo-
labi and Balogun, 2017, pp. 247-261).

Quarantine causes a crisis for society, and, in par-
ticular, education. It is well-known that during the
crisis it is difficult for people (as well as for educa-
tional institutions) to fully realize their expectations
and competencies. The experience of distance edu-
cation in higher education institutions shows that the
level of these competencies is very different. Hence,
we, as a society, who strive for better higher edu-
cation, have to invest wisely, strengthen universities,
promote creative ideas and find resources for their im-
plementation. It is a key prerequisite for their qualita-
tive transformation.

The effectiveness of a modern educational insti-
tution is measured not only by the quality of educa-
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tion but also by students’ safety and teachers’ safety.
According to the results, this study in I¥ stage indi-
cated the low and the average levels of psychological
safety of the educational environment, i.e. in 40.1%
of socionomic professions (10.3% and 25.9%, respec-
tively), 63.8% of the respondents showed the high and
very high levels (table 2).

Table 2: Levels of psychological safety.

Levels of safety | Istage, % | II stage, %
low 10.3 11.8
average 259 335
high 50.0 39.4
very high 13.8 15.3

The obtained results determine the nature of the
interaction, communication of the respondents of the
educational process, the possibility of meeting and
developing the needs of the individual in a sense of
safety, maintaining and improving self-esteem, recog-
nition, the formation of a positive self-concept, self-
actualization, etc.

Instead, the second stage of the study (at the end
of last year) deals with the relative deterioration of
psychological safety indicators for participants in the
educational process: a decrease in the number of par-
ticipants who rated psychological safety as high from
50% to 39.4% and an increase in the number of par-
ticipants who rated safety as average (from 25.9% to
33.5%) and low (from 10.3% to 11.8%). At the same
time, the share of respondents who noted the level of
psychological safety of the educational environment
as very high (from 13.8% to 15.3%) (differences at
the level of a weak trend, p = 0.14) increased slightly.

The obtained results are consistent with the partic-
ipants’ assessment of the level of psychological safety
of the educational environment compared to a year
ago (table 3). Respondents were asked to determine
whether the psychological safety of the educational
environment had changed for them during the year.

Table 3 shows that less than half of the respon-
dents (42.9%) note that the level of psychological
safety has not changed.

One-third of respondents (29.4%) indicate an im-
provement, and 6.5% — a significant improvement in
the level of psychological safety. Instead, every fifth
participant in the survey indicates a decrease in the
level of psychological safety — deterioration (12.4%)
or significant deterioration (8.8%). There have been
changes in the subjective well-being of participants in
the educational process in a pandemic, as evidenced
by their answers to the question “If you compare your
psychological well-being (including mental health)
now and a year ago...” (table 4).
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As in the previous case, only less than half of the
participants (47.1%) indicate that their psychological
well-being (including mental health) has practically
not changed. 16.5% of respondents indicate an im-
provement, and 2.4% — a significant improvement in
their well-being.

On the other hand, one-third of the participants in
the educational process noted that their psychologi-
cal well-being (including mental health) deteriorated
during the year (21.2%) or significantly deteriorated
(12.9%). The Spearmen rank correlation coefficient
revealed a direct, statistically significant correlation
between the dynamics of changes in the psychologi-
cal safety of the educational environment and the sub-
jective well-being of participants in the educational
process.

We established that the deterioration of psycho-
logical safety of the educational environment is ac-
companied by a decrease in the level of subjective
well-being of respondents, which is a confirmation
(as in previous studies (Bondarchuk, 2018b; Baeva,
2020)) of the relationship of these phenomena. Thus,
the results indicate a partial confirmation of hypothe-
sis Hj that the psychological safety of the educational
environment of higher education institutions and, as a
consequence, the subjective well-being of participants
in the educational process in a pandemic has deterio-
rated.

4.3 Socio-demographic and
Organizational-professional
Peculiarities of Psychological Safety
of the Educational Environment for
Participants of the Educational
Process Online

By the purpose and objectives of our study, the truth
of hypothesis H, about the differences in the lev-
els of experience of psychological safety of the ed-
ucational environment by participants in the educa-
tional process depending on their socio-demographic
(gender, age, place of residence), and organizational-
professional (status, basic education) characteristics
was tested.

According to the results of ANOVA, the research
revealed statistically significant differences in the pe-
culiarities of psychological safety of the educational
environment of participants in the educational process
depending on gender and professional status (figure 1,
p < 0.01).

Figure 1 shows that male feel more psychologi-
cally protected than women, and students feel more
psychologically protected than teachers. Similar de-
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Table 3: Levels of the psychological safety in the educational institution today and a year ago.

Levels of safety today compared to a year ago | Percent
significantly worsened 8.8
worsened 12.4
practically has not changed 42.9
improved 29.4
significantly improved 6.5

Table 4: Levels of the psychological well-being (including mental health) today and a year ago.

Levels of the psychological well-being compared to a year ago | Percent
significantly worsened 12.9
worsened 21.2
practically has not changed 47.1
improved 16.5
significantly improved 24
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Figure 1: The peculiarities of psychological safety of the
educational environment of participants in the educational
process depending on gender and professional status.

pendencies were confirmed at repeated research, at
the end of the year. This situation, in our opin-
ion, reflects, on the one hand, the positive trends in
the implementation of the student-centred approach,
and on the other hand, the negative trends associated
with the ambivalent position of the teacher in modern
Ukrainian society.

At the same time, the picture of experiencing psy-
chological well-being at the end of the year turned out
to be somewhat different.

From the data given in table 5, it follows that
the number of students for whom well-being has
significantly deteriorated is higher than for teachers
(15.0% and 5.4%, respectively). On the other hand,
those students for whom the level of psychological
well-being has improved are significantly less than
teachers (12.0% and 32.4%, respectively) (statisti-
cally significant differences were found by criterion
x2, p<0.05).

We attribute these results to the pandemic situa-
tion — a reasonably large number of respondents be-

came ill with COVID-19 (fortunately, there were no
fatalities among them), so it had a negative impact on
their mental state. Based on our experience of inter-
acting with such students, some of them even refused
to turn on their video cameras in class, citing poor
appearance and the fact that they have not yet fully
recovered from the disease.

For many of them, the state of the disease came
as a shock: after all, the media constantly spread in-
formation about the risk of the disease, especially for
the elderly and, mainly, the retired ones, respectively,
they did not perceive the situation as threatening to
themselves. This situation, in our view, raises the is-
sue of the adequacy of media coverage in general and
in a pandemic in particular.

It is noteworthy that at the level of secondary edu-
cation of Russian secondary school pupils and teach-
ers revealed a different trend: teachers of secondary
education found a higher level of psychological safety
than students (Baeva and Bordovskaia, 2015). The
latter, according to researchers may indicate that the
psychological safety of the educational environment
for the teachers and the students can be determined
by various factors (Baeva, 2020, p. 94).

Also, the age-related characteristics of the expe-
rience of psychological safety by participants in the
educational process were confirmed and even became
more pronounced. At the first stage, at the beginning
of the year.

Furthermore, according to the age of participants
in the educational process, 2 categories of respon-
dents feel more protected. Firstly, it is young peo-
ple (up to 20 years old) — mostly students, which in-
dicates, in our opinion, the gradual implementation
of the student-centred approach in higher education.
Secondly, senior responds over the age of 50 (mostly
teachers who have acquired professional status, have
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Table 5: Levels of the psychological well-being (including mental health) of students and teachers today and a year ago,

p <0.05.

Levels of the psychological well-being compared to a year ago pre de;::rcetr; tachers
significantly worsened 15.0%* 5.4%
worsened 20.3* 24.3%
practically has not changed 50.4% 35.1%
improved 12.0%* 32.4%
significantly improved 2.3% 2.7*

degrees and titles) and are well established in their ed-
ucational institution (differences in the level of trends,
p =0.103).

The second phase of the study at the end of the
year draws attention to a certain decrease (compared
to previous data) in levels of psychological safety
for young people (up to 20 years old) and senior re-
sponses over the age of 50 with the general preser-
vation and strengthening of the previously identified
trend. (figure 2, p<0.01).
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Figure 2: The peculiarities of psychological safety of the
educational environment of participants in the educational
process depending on age and professional status.

Furthermore, according to the results of ANOVA,
the results showed the peculiarities of the experi-
ence of psychological safety by participants in the
educational environment depending on their place of
residence (figure 3, at the level of a weak trend,
p = 0.17). Figure 3 shows lower indicators of psy-
chological safety for participants in the educational
process living in the city. This situation is especially
noticeable in students. We clarify this state of affairs
precisely by the specifics of the place of residence
and, in particular, by the artificial restriction of a sig-
nificant number of contacts to which those who live
in the city are accustomed.

For participants from villages, this situation is less
emotional due to fewer direct contacts for villagers. In
the rural type of life, a certain rhythm of life is stricter;
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Figure 3: The peculiarities of psychological safety of the
educational environment of participants in the educational
process depending on age and professional status.

there is less choice of occupations, a narrowed space
of communication.

Our assumption about features of psychological
safety of educational environment for participants
of educational process with various education was
confirmed (figure 4, at the level of weak tendency,
p = 0.16).
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Figure 4: The peculiarities of psychological safety of the
educational environment of participants in the educational
process depending on base education and professional sta-
tus.

Figure 4 displays that in the case of the social and
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humanitarian orientation of the participants in the ed-
ucational process, the psychological safety of the edu-
cational environment is perceived higher than for rep-
resentatives of natural and mathematical education.

The obtained results are consistent with the data
of Gilemkhanova (Gilemkhanova, 2019) according to
which, there is an impressively higher level of the
rigour of the risk of socio-psychological safety in the
educational environment in cities and towns than in
the village. The researcher notes that the contextual
factors have lower links with the socio-psychological
safety index, as contrasted with other personal points.
The practical value of this study is that this informa-
tion helps to objectively assess the risks of social and
psychological safety in a particular educational envi-
ronment. It is also necessary to take timely preventive
measures in the most stressful institutions in terms of
psychological safety. Increasing psychological pre-
vention work with students with different risk indi-
cators is more relevant (Nembhard and Edmondson,
2006; Hinduja and Patchin, 2010).

A detailed analysis of the results revealed both
the most problematic and relatively favourable areas
of psychological safety for participants in the edu-
cational process, which are somewhat different for
teachers and students (tables 6, 7).

Thus, according to the results of the first stage
students feel protected in the following aspects of
their educational activities: continuous improvement
of professional skills (54%), development of abilities
(54%), the opportunity to express their points of view
(48%), ask for help (46.8%).

According to the second section, the picture has
changed somewhat: the students’ positive assessment
of what has increased work in a higher education
institution requires constant improvement of profes-
sional skills (73.7%).

Instead, the benefits of the educational environ-
ment in terms of interpersonal relationships have di-
minished significantly. Thus, according to students,
the opportunity to express their point of view has sig-
nificantly decreased (24.8%). It also became smaller
the opportunity to ask for help (39.8%) (table 6).

Instead, according to the results of the first stage
students feel psychologically unprotected because of
the negative mood at work they do (21.5%); public
humiliation: by students (19.9%), teachers (22.3%),
administration (23.8%), being ignored by the admin-
istration (16.6%) and threats from the administration
(11.9%).

At the end of the year, the situation in this context
somewhat eased, but new threats to the psychologi-
cal safety of the educational environment appeared,
in particular, protection from an unfriendly attitude of

Comparative Analysis of Participants’ Assessments Studying Online

students decreased, the low level of which was found
in 8.3% of students compared to 1.5% at the begin-
ning of the research (table 6).

Similar dynamics of views on various aspects of
psychological safety of the educational environment
is found in teachers. Thus, the results of the first
stage teachers feel more psychologically safe in the
constant improvement of professional skills (45.8%),
the development of their abilities in the process of
work (33.3%), and getting pleasure from their activi-
ties (41.7%).

Instead, according to the second section, the pic-
ture has changed: teachers’ positive assessment that
the work in a higher education institution requires
constant improvement of professional skills has in-
creased significantly (from 45.8% to 97.3%), also,
that the development of their abilities in the process
of work (from 33.3% to 83.8%). In our opinion, this
is explained by the need to master new digital tech-
nologies to perform their duties well in the conditions
of mass transition to distance learning. Instead, the
mood in a teachers ‘work that they do worsen (from
41.7% to 35.1%) (table 7).

However, according to the results of the first stage
they are psychologically unprotected from public hu-
miliation as a devaluation of the teacher’s profes-
sional achievements, groundless criticism in the pres-
ence of others, especially by colleagues (39.8%), ad-
ministration (27.3%); threats from students (31.3%),
colleagues (43.8%), administration (25%). Besides,
there are problems with the manifestation of initia-
tive activity (37.5%), expressing their point of view
(25%), receiving some help (25%), taking into ac-
count their problems and difficulties in professional
activities (25%).

At the end of the year, these threats to teach-
ers mostly decreased, in particular, they were psy-
chologically unprotected from public humiliation,
especially by colleagues (32.4%), administration
(10.8%); threats from colleagues (37.8%), adminis-
tration (21.6%). Besides, there are problems with the
manifestation of initiative activity (8.1%), express-
ing their point of view (5.4%), receiving some help
10.8%). Besides, there is an increase in experience
psychologically unprotected from public humiliation
by students from 24.9% to 35.1%.

At the same time, there are trends for new chal-
lenges in the context of the psychological safety of
the educational environment: the threat that the ad-
ministration will force teachers to do anything against
them will increase from 1.5% to 13.5%. A possi-
ble explanation for the established results may be a
much smaller number of direct contacts of teachers
with colleagues, on the one hand, and a decrease in
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Table 6: Some questions about the psychological safety of the high education students.

. The low level of safety, %
Problem areas of psychological safety T stage Tl stage
The mood at your work that you do 21.5 21.1
Protection from public humiliation:
by students 19.9 8.3
by teachers 223 6.2
by the administration 23.8 11.3
Protection from being ignored by the administration 16.6 9.8
Protection from threats from the administration 11.9 7.5
Protection from unfriendly attitude of students 1.5 8.3
Relatively favourable areas of psychological safety }‘;(;;ry high le\i(;ls(:fl;:fety, %
Working in your educational institution requires constant improve- 54.0 73.7
ment of professional skills
The work you have to do helps to develop your abilities 54.0 50.4
The opportunity to express your point of view 48.0 24.8
Opportunity to ask for help 46.8 39.8

Table 7: Some questions about the psychological safety of the high education teachers.

Problem areas of psychological safety rIr:t:ul;?aw level (I)If :?:;Zy’ %
Protection from public humiliation:

by students 24.9 35.1
colleagues 39.8 32.4
by the administration 273 10.8
Protection from threats from

by students 31.3 37.8
by teachers 43.8 37.8
by the administration 25.0 21.6
Relationships with colleagues 37.5 8.1
The opportunity to express your point of view 25.0 54
Opportunity to show initiative, activity 37.5 8.1
Opportunity to ask for help 25.0 8.1
Taking into account personal problems and difficulties 25.0 10.8
Protection from the fact that the administration will force you to do any- 2.7 13.5
thing against your will

Relatively favourable areas of psychological safety ;I‘;Z;:ry high le\ielrlstiizzfety, %
Working in your educational institution requires constant improve- | 45.8 97.3

ment of professional skills

The work you have to do helps to develop your abilities 333 83.8

The mood in your work that you do 41.7 35.1

the possibility of direct influence on students, on the
other. In the latter case, the student may be formally
present at the lesson, but for various reasons “hide”
behind the author, which accordingly complicates the
ability to control the quality of his inclusion in the
lesson (table 7).

From the data of table 7, it follows that for teach-
ers of higher education it is possible to state an imbal-
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ance between relatively favourable and problematic
areas of psychological safety of the educational envi-
ronment towards the latter.

Besides, the problem of compensation for those
socio-psychological mechanisms of influence on the
educational activity of students, which were involved
in the educational process in full-time form and, ac-
cordingly, direct interpersonal communication.
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In general, it is stated that the hypothesis that the
participants in the educational process are different:
gender (H3_1), age (H3_3), place of residence (H3_3),
status (H3_4), basic education (H3_5) — differ in the
levels of experience of psychological safety of the ed-
ucational environment as a whole confirmed.

The received information on social-demographic
and organizational-professional features of psycho-
logical safety of participants of the educational envi-
ronment it is expedient to consider at the organization
of their psychological support and support in the con-
ditions of training online.

4.4 Survey of Participants in the
Educational Process on Their
Attitude to the Peculiarities of
Learning under the Conditions of
the COVID-19 Pandemic

Thus, to study the peculiarities of learning and the at-
titude of participants to it, we sought to learn about
the sources, online resources where participants in the
educational process obtain information.

Accordingly, the respondents — representatives of
socionomic professions use the Internet search en-
gines, specialized resources, sites, archives, databases
via the Internet (13.3%), social networks (Viber
(16.7%), Facebook (13.3), Instagram (6.7%), Tele-
gram (9.9%), Skype (13.3%), and media (27.8%) to
obtain information. It is clear that, as the distin-
guished reviewer noted, Internet is used in order to
search for information using search engines, special-
ized resources, sites, archives, databases via the In-
ternet. But we were interested in the psychological
aspect of the fact of using the Internet, in general. We
understood psychological humiliation as public hu-
miliation by colleagues and administration as a de-
valuation of the teacher’s professional achievements,
groundless criticism in the presence of others. In fur-
ther editing, if necessary, we can further detail the
content of the psychological safety indicators.

Participants in the educational process use e-
books (27.8%), gadgets (33.4%), and personal com-
puters (16.7%), laptops (22.1%). A small part of the
respondents uses various means (16.7%).

The educational process manages mainly through
such online services as Zoom (33.4%), Google Meet
(16.7%), BigBluButton (3.3%), Moodle (13.3%) and
Google applications (23.3%), which allows organiz-
ing conferences and webinars for different numbers
of users and speakers.

At the end of the year according to the survey the
respondents — representatives of socionomic profes-

Comparative Analysis of Participants’ Assessments Studying Online

sions use the Internet (33.3%), social networks (Viber
(9.7%), Facebook 14.3), Instagram (16.7%), Tele-
gram (19.9%), Skype (2.3%), and media (3.8%) to
obtain information.

Participants in the educational process use e-
books, NAES repository (14.4%), videos recom-
mended by the Ministry of Education and Science
(13.4%), gadgets (23.4%), and personal computers
(26.7%), laptops 25.1%). A small part of the respon-
dents uses various means (13.7%).

The educational process manages mainly through
such online services as Zoom (33.4%), Google
Meet (16.7%), BigBluButton (3.3%), Google
Class (22.2%), Moodle (13.3%), Google Jamboard
(11.1%), and Google applications (53.3%), which
allows organizing conferences and webinars for
different numbers of users and speakers.

Thus, during the quarantine period, teachers and
students are forced to use Internet resources. Qual-
ity online classes require the teacher to improve per-
sonal skills in working with online sources and plat-
forms, as well as to master new information resources
(Asana, Google Docs, Wiki, Dropbox, Google Jam-
board, Kahoot, Miro board, Dashboard, Mentimeter
etc.).

Besides, to positively influence the level of student
achievement in the conditions of distance learning, it
is necessary to create a wide variety of test tasks. Af-
ter all, in contrast to the classroom conditions during
practical classes, the student online may: prepare for
as much time as he needs; pass about a hundred tests
of one topic, which cover all its aspects and allow
him/her to consolidate the lecture material; get a good
knowledge of a particular topic; and, accordingly, to
higher performance.

We also studied what new opportunities in the
context of learning were noted by the participants of
the educational process during the quarantine period.
At the same time, according to criterion x> statisti-
cally significant differences in the choice of classes of
students and teachers were stated (table 8, p < 0.05).

Table 8 shows that teachers, in general, were more
active than students in choosing constructive forms of
activity during quarantine and forced isolation. Ac-
cordingly, while engaging the process of education
during the quarantine period, teachers have higher ac-
tivities in mastering the online course (40.5%) and
passing internship (13.5%) and reading a lot (16.2%)
than students (23.3%, 6.8% and 10.5% respectively).
Thus, students have higher activities in the following
actions: passing advanced training courses (32.3%),
increasing the amount of communication on social
networks (11.3%) and doing nothing but current af-
fairs (15.8) than teachers (21.6%, 2.7% and 5.4% re-
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Table 8: Features of activity of participants of educational process during the quarantine period.

What measures, actions did you take for your own Percent
development during the quarantine period? students | teachers
mastered the online course 23.3 40.5
passed internships 6.8 13.5
passed advanced training courses 323 21.6
read a lot 10.5 16.2
increased the amount of communication on social networks 11.3 2.7
did nothing but current affairs 15.8 54

spectively).

Thus, the most important activity for teaches is to
master the online course, whereas for students — to
pass advanced training courses. Despite this, the less
important for teachers is to increase the amount of
communication on social networks, whereas for stu-
dents — to pass internship.

We paid special attention to studying the attitude
of participants in the educational process to the pe-
culiarities of learning in the context of the COVID-19
pandemic. We asked them to answer questions on var-
ious aspects of learning.

Thus, we were interested in how much the edu-
cational institution contributes to the psychological
safety of participants in the educational process. Only
a quarter of respondents believe that the educational
institution partly facilitates (25%). But a third of re-
spondents (27.1%) indicates the opposite, i.e. does
not contribute to the creation of psychological safety
in participants. At the same time, almost half of the
respondents (47.9%) reflect stress caused by quaran-
tine. Importantly, distance learning cannot fully pro-
vide the ability to express emotions, feelings, and the
ability to listen and hear, convince each other, sen-
suality, experience, the formation of moral, spiritual,
and value spheres of the participants. Half of the par-
ticipants in the educational process (52.1%) are sat-
isfied with the form of distance learning. However,
54.2% of people consider mixed full-time and dis-
tance learning to be the optimal form for them (ta-
ble 9).

The results of the study on the educational pro-
cess participants’ attitude to the peculiarities of dis-
tance learning under the COVID-19 conditions are of
interesting. According to the results of the first stage,
the participants mostly feel the psychological safety
from the educational institution under the conditions
of the COVID-19 “partly facilitate” (47.9%), then “on
the contrary, under conditions of quarantine it causes
stress” (27.1%) and “facilitate” (25.0%). However,
the results have changed a bit at the end of the educa-
tional year according to the second stage, i.e. the par-
ticipants of educational process feel more safety psy-
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chologically from the educational institution under
the conditions of the COVID-19 “facilitate” (78.4%),
“partly facilitate” (13.5%), and “on the contrary, un-
der conditions of quarantine it causes stress” (8.1%).

Moreover, the results of the table 9 show the state
of being comfortable during distance learning, i.e. of
the first stage the participants of educational process
mostly feel “comfortable” themselves (52.1%) than
“uncomfortable” (37.5%) and “Not quite so, I would
like more F2F communication” (10.4%). Still, the
results of the second stage display the participants
of the educational process have the same attitude to
the state of being “comfortable” and “uncomfortable”
(35.1%). Furthermore, the third section of table 9 due
to the optimal form of training demonstrates chiefly
equal results for the first and second stage, i.e. the
highest state is “mixed full-time and distance learn-
ing” (54.1% and 51.4% respectively), then for the
first stage there is the sequence of preferences: “dis-
tance learning online” (37.5%) and “full-time learn-
ing” (8.3%), but for the second stage there is no se-
quence, just the equal results for both preferences
(24.3% each).

Thus, the results show the appropriate change of
the educational process participants’ attitude to the
peculiarities of distance learning under the COVID-
19 conditions. Hence, there takes place the partici-
pants’ desirability of full-time learning alike distance
learning. Its absence not only causes negative emo-
tions of participants in the educational process but,
also, negatively affects their academic success in the
future (Kuhfeld et al., 2020).

The researchers note that the missing school for a
prolonged period will likely have impacts on student
achievement. Furthermore, students likely are return-
ing this fall with greater variability in their academic
skills.

Taking into consideration the research about stu-
dents, who suffered from Hurricane Katrina (Harris
and Larsen, 2019), it is urgent to make all the com-
fortable conditions without learning loss for the par-
ticipants of the educational process during COVID-
19. Additionally, it is vital to empower educational
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Table 9: The participants’ attitude of the educational process to the peculiarities of distance learning under the COVID-19

conditions.

The participants’ attitude | Istage, % | II stage, %
Does the educational institution contribute to your psychological safety under the conditions of the
COVID-19?
on the contrary, under conditions of quarantine it causes stress 27.1 8.1
partly facilitate 479 13.5
facilitate 25.0 78.4
Is distance learning comfortable for you?
uncomfortable 37.5 35.1
not quite so, I would like more F2F communication 10.4 29.7
comfortable 52.1 35.1
What form of training is optimal for you?
distance learning online 37.5 243
full-time learning 8.3 243
mixed full-time and distance learning 54.2 51.4

leaders to protect the participants of the educational
process and “researchers to make urgent evidence-
informed post—-COVID-19 recovery decisions” (Kuh-
feld et al., 2020, p. 562).

Without a doubt, there are numerous studies and
practical experience of distance learning, which testi-
fies to its advantages. Thus, in recent years, Massive
Open Online Courses (MOOCs) opportunities have
been widely discussed as they are “one of the most
prominent trends in higher education in recent years”
(Baturay, 2015, p. 427). It is a well-known trend for
distance education which gathered all the education
process participants all over the world to share the ed-
ucational content on the online platforms around the
US and Europe, like Coursera, EdX, Udacity, Udemy,
Iversity, MiriadaX, and Futurelearn (Baturay, 2015,
p- 428). These courses are generally formed, set,
and led by academics through open source web plat-
forms (Siemsen et al., 2009; Universities UK, 2013;
Panchenko and Muzyka, 2020).

Moreover, the changes in communication tech-
nologies play a significant role in social life and create
new opportunities in the field of education. Nowa-
days, the most meaningful change in communication
technologies is the communication structure of people
and organizations.

Thus in the communication medium is evident
the interactivity. There are several advantages of
communication technologies under the conditions of
COVID-19 or quarantine periods, i.e. establishing in-
tensive communication through new media technolo-
gies and social media; all the participants of the ed-
ucational process may receive the information trans-
mitted to a large community; students have an ability
to gain the knowledge of communicating by e-mail
other than social media; distance learning platform is

considered as a place in the life-long learning process;
and of urgent, it is the chance to create new opportu-
nities in the field of education (Biiyiikbaykal, 2015,
pp- 636-640).

But the fundamental difference in the current sit-
uation is the compulsory nature of distance learn-
ing within formal education through quarantine safety
measures. That is why, in our opinion, the question
“Are you ready to fully switch to online learning?” a
relatively small number of respondents answered in
the affirmative. At the same time, statistically signifi-
cant differences in the answers of students and teach-
ers were stated according to criterion > (table 10,
p<0.05).

Table 10 shows that only 33.1% of students and
18.9% of teachers expressed a willingness to switch
entirely for online learning. A vital number of respon-
dents are supporters of mixed, full-time and distance
learning (34.6% of students and 54.1% of teachers).
At the same time, almost a fifth student (18.9%) and
every third teacher (33.1%) oppose the full transition
to online learning.

The research pointed out the statistically signif-
icant differences in the peculiarities of psychological
safety of the educational environment for adherents of
forms of learning according to the results of ANOVA
(figure 5, p < 0.05).

So, figure 5 shows that adherents of full-time and
mixed forms of learning feel themselves as the most
secured, whereas adherents of distance learning per-
ceive the educational environment as much less psy-
chologically safe.

The obtained results are confirmed by the assess-
ment of the participants of the educational process of
their readiness to completely switch to distance learn-
ing (figure 6, p < 0.05).
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Table 10: The participants’ readiness of the educational process to fully switch to online learning.

. . . Percent
Are you ready to fully switch to online learning Students | teachers
yes 33.1 18.9
no 18.9 29.7
mixed form of education 34.6 514
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distance learning  fulltime learning mixed fulltime and
online distance learning,

What form of training is optimal foryou

Figure 5: Peculiarities of psychological safety of the educa-
tional environment for adherents of various forms of educa-
tion (p < 0.05).

Figure 6 shows that for those participants in the
educational process who are not ready to completely
switch to online learning, the indicators of psycho-
logical safety of the educational environment are the
lowest.

E stimated Marginal Means of psychological safety

120 atus
o — - —studert
——teacher

Estimated Marginal Means
1

rrixed forrn of
education

ves na
Are you ready to fully switch to online learning?
Figure 6: Peculiarities of psychological safety of the educa-

tional environment up to the willingness to fully switch to
online learning (p < 0.05).

Also of interest are the results of the analysis of
the dynamics of psychological well-being of partici-
pants in the educational process — supporters of var-
ious forms of education over the past year (figure 7,
p < 0.01).

Figure 7 displays that it is possible to state positive
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Figure 7: Dynamics of psychological well-being dur-
ing quarantine for supporters of other forms of learning
(p <0.01).

dynamics of psychological well-being during quar-
antine at those participants of the educational pro-
cess who are supporters of the mixed form of training
which experience they partially had last year. Signif-
icantly lower levels of psychological well-being were
found in supporters of distance learning and, espe-
cially, full-time education (p < 0.01).

Therefore, it is not surprising that the results of
improving the psychological well-being of those par-
ticipants in the educational process who due to certain
circumstances have changed their attitude to distance
learning over the past year in a positive direction (fig-
ure 8, p < 0.01).

Figure 8 shows that with the improvement of the
attitude to distance learning, the indicators of psycho-
logical well-being of participants in the educational
process also increase. In contrast, for those whose
attitudes toward distance learning have deteriorated,
psychological well-being also decreased (p < 0.01).

Such results testify to expediency and extreme ur-
gency of appropriate psychological support of partici-
pants of the educational process whose relation to dis-
tance learning in the conditions of quarantine restric-
tions has worsened recently.

The obtained results indicate the possibility of
using a mixed form of education in the future, as
the knowledge, skills and abilities acquired in the
COVID-19 pandemic are relevant and in demand for a
sustainable society, support for 21st-century skills de-
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Figure 8: Correlation between positive dynamics of psycho-
logical well-being during quarantine and attitude to distance
learning (p < 0.01).

velopment through ICT and others (Semerikov et al.,
2020).

On the other hand, it seems appropriate to de-
velop a programme of psychological support for par-
ticipants in the educational process of learning in a
pandemic. Such a programme, as evidenced by “the
evaluation of the deferred efficiency of the formative
psychological impact in the educational environment”
(Baeva and Shakhova, 2020), may also help increase
the psychological security of the educational environ-
ment.

5 CONCLUSIONS

The results of the comparative analysis revealed that
the psychological safety of the educational environ-
ment of the institution of higher education, respec-
tively, and the participants of the educational process
affects their subjective well-being. At the same time,
the subjective well-being of participants in the edu-
cational process in a pandemic has deteriorated. Be-
sides, differences in the experiences of psychological
safety of the educational environment among partici-
pants in the educational process were revealed: male
feel more psychologically protected than women, and
students feel more psychologically protected than
teachers; lower indicators of psychological safety for
participants in the educational process living in the
city; psychological safety of participants in the edu-
cational process of social and humanitarian orienta-
tion is higher than for representatives of natural and
mathematical education, etc.

The research has confirmed the hypothesis of re-
ducing the number of respondents with a positive atti-
tude to distance learning and willingness to work ex-
clusively online.

Comparative Analysis of Participants’ Assessments Studying Online

The results of the study revealed an insufficient
level of psychological safety of the educational envi-
ronment for numerous participants in the educational
process. On the one hand, the study has established
the peculiarities of psychological safety as to gen-
der (women are more protected than men (gender in-
equality), age (students (up to 20 years old) and older
students (over 50 years old) are more vulnerable) —
mostly teachers who have acquired professional sta-
tus and are well established in status (teachers feel
less protected than students).

On the other hand, the results indicate the attitude
of participants in the educational process to the pecu-
liarities of learning, where half of the participants in
the educational process are satisfied with the distance
form of learning in a pandemic. The lack of open
communication and feedback provokes a negative at-
titude of a significant number of respondents.

The most optimal and, at the same time, psycho-
logically safe forms of learning for most participants
are mixed full-time and distance learning. This re-
quires a change in policy in higher education, the im-
plementation of appropriate reforms that will facili-
tate the mastery of information tools. Presently, in the
educational process exist full-time, mixed and full-
time distance learning. Taking into account the nowa-
days situations, a mixed form of education belongs to
the future.

We consider the development and testing of a pro-
gram of psychological support for participants in the
educational process in full-time and distance learning
in a pandemic for further work.
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Abstract: The main topic of this articles focused on ways of introducing and using of modern simulation into education
of youth 14-19 ages in schools, colleges, institutes and universities of post-socialistic countries (for exam-
ple Ukraine). Actuality of this theme is determined by need of increasing of economic literacy, activity and
responsibility of Ukraine’s society for really realization of economic reforms. All persons, especially our
youth age 14-19, must have new instruments and skills for reaction and self-realization in new dynamic and
quickly changing world. Authors discovered experience, problems and innovative decisions of practical re-
alized state experiment project “Development business education in Ukraine as part of entrepreneurial state
policy”, which had started from six secondary’s schools in Kropyvnytskyi (Central Ukraine). Project team
used business-simulation ViAL+ for experiment and modernization of entrepreneurial education. Because,
this instrument is adopted for Ukrainian conditions, laws and economic culture, traditions. This project be-
came part of the developing of entrepreneurial skills of pupils, which is one of the priorities of the concept of
the New Ukrainian School. Also, this experience became a case of providing of entrepreneurial education at
the other Ukrainian regions. The main parts of experiment are courses for secondary school “Business Educa-
tion” for 7-10 classes, summer schools of Business Leadership, local and All-Ukrainian business-tournaments.
Also authors described experience of using simulation for youth 16-19 ages in colleges and universities. In
articles also are revealed main problems and ways of solving.

1 INTRODUCTION

In modern conditions of transformation in Ukraine
there was a need to reform the management of
schools. The adoption of the Law of Ukraine “On
Education” in 2017 launched mechanisms for struc-
tural reform of the management system and methods
of carrying out the activities of schools. The Law
stipulates that “the state guarantees the academic,
organizational, financial and personnel autonomy of
schools. The scope of autonomy of schools is deter-
mined by the Law, special laws and constituent doc-
uments of the school” (Verkhovna Rada of Ukraine,
2017). We need special trainings programs for semi-
directors and directors of schools, colleges and uni-
versities. Also there are introduced business instru-
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ments into everyday and strategic activity of educa-
tional organisations. During the trainings we con-
ducted research in the format of a survey on three
questions: 1) who is the client; 2) which is a product
of the educational institution; 3) which is a raw mate-
rial. And also we identified the main areas of training
of principals of school using business-simulation.
At the article we described:

e peculiarity of new conditions for economic and
managerial training of principals;

* mental and professional features of perception of
business education;

* modern instruments of forming of economic and
managerial competencies during training of prin-
cipals of schools.
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2 NEW CONDITIONS FOR
ECONOMIC AND
MANAGERIAL TRAINING OF
PRINCIPALS

Based on this, schools of all levels become full-
fledged business entities with different forms of own-
ership and in different statuses (budgetary institution,
non-profit school, profitable school). And the main
type of their activity is educational (Verkhovna Rada
of Ukraine, 2017). In this regard, the introduction of
economic and management approaches in the activi-
ties of schools becomes extremely important.

A sharp change in the role of the head of the
school, the need to make a wide range of management
decisions make not only to the established pedagog-
ical norms of the school, but also to the traditional
tools of business management. Given that the educa-
tional and business spheres of operation are quite dis-
tant and little intersect, one of the tasks of economists
and scientists-educators is to approximate, adapt and
implement economic tools of management and anal-
ysis in the daily activities of the school.

It is worth recalling the basic legislative changes
that operate in the light of the current Law of Ukraine
“On Education” in accordance with the levels of
education Analyzing the legislative changes in the
Laws of Ukraine “On Professional Higher Educa-
tion” (Verkhovna Rada of Ukraine, 2019, 1998), “On
Complete General Secondary Education” (Verkhovna
Rada of Ukraine, 2020)t is worth noting the following
innovations:

* independence in certain forms of education, forms
of organization of the educational process;

* the right to form and approve one’s own staff list,
respectively, free employment and dismissal of
pedagogical, scientific-pedagogical and other em-
ployees;

* independence in financial, economic and other ac-
tivities in accordance with the legislation and con-
stituent documents;

* free disposal of own revenues;

* the head of the school directly manages the ac-
tivities of his institution, he is a representative in
external relations with state bodies, local govern-
ments, legal entities and individuals;

* the head decides the financial and economic ac-
tivities of the school, forms its structure, forms
and approves the staff list in accordance with the
law, is the manager of property and funds, ensures
compliance with staff and financial discipline;

* the head ensures the development and is responsi-
ble for the implementation of the approved devel-
opment strategy of the school;

* the head is responsible for the results of the insti-
tution of professional higher education before the
founder (founders) or his authorized body (per-
sons) (Verkhovna Rada of Ukraine, 2019, 2020).

A balancing role in the system of strategic man-
agement of an school is played by the pedagogical
council of the school:

* determination of strategy and perspective direc-
tions of development of school;

* considers the draft constituent document of the
school, as well as proposals for amendments to
it;

* considers the draft estimate (financial plan) of
the institution and the annual financial report of

the school, and other significant strategic steps
(Verkhovna Rada of Ukraine, 2020).

Analyzing such changes in the adopted profile
laws, which correspond to the Law of Ukraine “On
Education”, we can predict that in the new version of
the law on vocational (technical) education in terms of
powers of the institution, its head and collegial body
will be written similar provisions. These steps lead to
one thing — the need for radical change in the training
and retraining of managers in the education system.

The offered article considers ways and ways of
economic, administrative preparation of heads of
schools and their deputies in the conditions of reform-
ing of education.

3 MENTAL AND PROFESSIONAL
FEATURES OF PERCEPTION
OF BUSINESS EDUCATION

In Ukraine during 2016-2021, research and experi-
mental work of the all-Ukrainian level on the topic:
“Development of business education in Ukraine as an
element of state policy to promote entrepreneurship”,
approved by the Order of the Ministry of Education
and Science of Ukraine No. 1221 from 07.10.2016,
was proposed and conducted a training course for di-
rectors and semi-directors of preschool, secondary,
vocational and higher education on the topic: “Im-
plementation of economic approaches in the manage-
ment of schools”. During 2017-2019, 1225 training
participants from all regions of Ukraine were covered
(table 1). We chose the regions based on the openness
of the regions themselves, readiness for change and
training of their principals.
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Table 1: Statistics of participants of trainings.

Region 2016-2017 | 2018-2019
Vinnitsa 0 41
Donetsk 0 36
Zakarpattia 120 60
Kyiv 72 383
Kirovohrad 15 66
Luhansk 0 41
Lviv 50 138
Sumy 0 45
Ternopil 28 50
Kherson 3 0
Cherkasy 0 4
Chernivtsi 30 37
| Total [ 80 [ 238 |

During the training, participants were interviewed
on the following similar issues:

* Is the school an economic entity?
¢ Who is the client (s) of the school?

* What are the products (services) of an school
(main and secondary)?

e What is the "raw material” of an school? What
other resources are needed?

The results of the survey show a number of trends
in education:

 for more than 50%, directors were agreed that
schools are part of economic systems;

* for 87% of participants the pupil / student is the
raw material of the schools;

* the products of the school are graduates, compe-
tencies, certificates / diplomas;

clients of the school are parents, the state, uni-
versities, sometimes businesses, public organiza-
tions;

* for some directors there is a rejection of the intro-
duction of the principles of classical management
in the management of schools and the need to un-
derstand economic issues.

These answers reflect the gap in the perception
of the customer, product, input resources between
schools and representatives of private business, in par-
ticular training and education centers, which clearly
understand these positions. There are objective and
subjective reasons for this situation.

Objective reasons:

* the legacy of the industrial economy — all had to
be adjusted to the production system. Who did not
fit or ruled, or “fell out” of the system of economic
relations;

* absolutization of the state in the socialist system;
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¢ Jow human value in the USSR.

Subjective reasons:

unwillingness to change quickly and understand
all the laws of a market economy;

lack of tools for adaptation from systemic, public
administration to autonomy and self-government;

legislative “leapfrog” with changes and the possi-
bility of rolling back reforms;

* non-acceptance of each other’s educational and
business community, different “languages”, prin-
ciples and approaches to solving issues.

These reasons are significant obstacles to the
training of heads of schools in economic and man-
agerial approaches. And in order to train managers
and effectively retrain it is necessary to take into ac-
count the peculiarities of the implementation of the
economic style of management of the organization.

The first economic management should be a sys-
tem that covers all levels of operation: customers
(pupils / students), teachers / lecturers, deputy prin-
cipals and principals (figure 1).

School O School strategic
Principles /) management

Management of
business-process

Iniatives X

Pupils Creativity and improving .
/ ideas at the workplace

Sz
S

Command
of managers ~

Teachers >
-

N NS

Figure 1: Development of entrepreneurial in education.

At each level it is necessary to implement the
approaches and methods. For leaders, it is recom-
mended, first of all, to look at the entrusted school not
from the point of view of a teacher, organizer, peda-
gogical manager, but from the point of view of an eco-
nomic non-profit organization. Such an organization
has many business processes, and which should func-
tion as efficiently as possible and use the allocated
public funds from the state and / or local budgets.

This will help to develop economic thinking,
which is based on a simple but vital position: any
result should always be greater than the spent mate-
rial, financial, informational, time resources. If such
equality is not ensured, then such a solution should
be revoked or implemented so as to reduce the cost of
limited resources.

At the level of deputies, the range of responsibil-
ities is radically expanding. Today it is not enough
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to be responsible and manage only educational activ-
ities. It is necessary to move to a full range of man-
agement in various areas:

» marketing of the school (information, image pol-
icy, admission campaign);

* financial (ensuring such a state that funds are al-
ways enough for all costs in full and at the right
time);

* HR-management (to form an initiative and self-
supporting team, which prevents moments of
emotional burnout and recession).

Only in this case can we talk about the introduc-
tion of real autonomy and full management of the en-
tire educational system.

However, building an effective internal gover-
nance mechanism is not yet possible guarantees the
successful operation of the school as a whole. Af-
ter all, any school significantly depends on the exter-
nal environment and the influence of all stakeholder
groups. The main such groups are other schools of
different levels (both relevant and related), clients
(students, parents), business as sponsors and as future
employers for educational services, with the founders
and authorities in the field of education.

Heads of schools take care of external communi-
cation. Because strong interaction and balance of edu-
cational programs must be built between different lev-
els of education, so as to ensure a progressive and con-
tinuous learning process. After all, youth who enters
the formal education system at 2 years and leaves it at
19-25 years, must clearly understand where and how
to move in adult life, must be able to earn their skills,
knowledge, be professional and acquire basic compe-
tencies (competencies in understanding of business).

This approach means that there can be no “gaps”
in approaches, forms of learning at the intersection
of educational levels. For example: the last year of
kindergarten corresponds to the 1st grade of school,
9th grade — with the 1st year of college. Graduation
from the 11th grade of the school opens opportuni-
ties for study in the first year of universities and high
colleges.

Today, as in previous years, there is a big discrep-
ancy between the last classes of school and the first
months of study in university. Lecturers spend signif-
icant resources on adapting first-course students in-
stead of effectively teaching them specialized disci-
plines and developing professional skills.

A similar situation arises between the 9th grade
and the 1st year of VET. With the difference that
the vocational education system often works to re-
store the student’s motivation and try to direct him to
adult life — because he did not fit into the “classical

schemes” of schooling.

In interaction with the market of educational ser-
vices, two key issues should be in focus. First, un-
derstanding what exactly the applicant for educational
services, his parents, wants. Secondly, a clear answer
to what exactly the community should allocate funds
from the public budget intended to finance the school.

Regarding the first, the content of educational pro-
grams cannot be the same from year to year. On the
contrary, it should be flexible, relevant to today’s de-
mands of young people. And the teachers themselves
must also be modern, in demand in their subjects.

Regarding the second position, the value of ed-
ucational services for the client, community (urban,
rural, district, regional or national), an explanation of
why budget funds are spent and what areas of training
they should be allocated to benefit from it should be
constantly confirmed communities.

It is worth working with business as equal part-
ners. Elevation in the status of the head of a school
opens opportunities for greater maneuverability in in-
teraction with business, as both parties are free to
make their decisions in search of mutually beneficial
proposals. For business, first of all, schools are inter-
esting from the point of view of the employer and the
ability to quickly find employees. This is an interac-
tion in the dimension of the labor market. And, if the
school can fully satisfy the requests for training, the
support from the business is provided.

If not, the dialogue will not take place. It will be
easier and even cheaper for a business to train a spe-
cialist than to retrain someone. The possibility of such
an alternative should be constantly considered by the
head of the school.

Another source of interaction with business is the
provision of mediation services in the search for em-
ployees (the provision of employment services in the
context of the labor market). Education organizations
have practically ready and motivated employees. And
there is an opportunity to test and find the right em-
ployee.

As for the state, it is essential to ensure “trans-
parent” rules of the game (regulatory system), which
will determine the working mechanisms for all par-
ticipants in the educational process and stakeholders.
Therefore, there is a need for internal and external se-
curity. This is especially important for Ukraine.

This understanding of the prerequisites for build-
ing the internal and external economic environment
of the school contributes to the successful learning
and further restructuring of the school on the basis of
organizational, financial, personnel, academic auton-
omy.
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4 MODERN INSTRUMENTS OF
FORMING OF ECONOMIC
AND MANAGERIAL
COMPETENCIES DURING
TRAINING OF PRINCIPALS OF
SCHOOLS

Economic and managerial (managerial) training of
heads of schools pursues the main goal — to teach /
improve the ability to generate ideas and implement
them independently in the practice of autonomous
and self-sufficient management of schools. And such
training should take place not only by standard tools
(lectures, seminars, trainings), but also by innovative
methods with the involvement of game and simula-
tion technologies. Because rapid, effective retraining
of economic principles of managers, formed in a rigid
hierarchy of public administration, is possible only by
radical methods that directly affect thinking, behavior
and form applied skills.

Among such technologies of innovative, fast and
radical practical training of managers are:

* games;
e simulators;

» gamefication;
* virtual reality.

Each technology is suitable for use in certain con-
ditions in the presence / absence of technical support.
Comparative characteristics of each of the technolo-
gies are:

* Games — need scenario, need rules, participants
and trainers, less interest after 3-5 rounds of play-
ing, we remember that it is only game (Tokarieva
et al., 2019). Minimum technical support.

* Simulations — learning by doing, need computer
classes, not necessarily of trainers/moderators, re-
production of conditions of the real environment /
object / process. Normal technical support.

* Gamification — using of game practices and
mechanisms in a non-game context in real life,
technical, organizational and high-level need of
resources, involvement of natural human in-
stincts: competition, achievements, status, self-
expression, altruism, problem solving, formation
of skills in the process of training and real life
or in a specially created environment (Fedorenko
etal., 2021). Need medium technical support.

* Virtual Reality — full immersion in a specially cre-
ated environment, need special IT support and
equipment, the participant virtually “lives” in
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such an environment, difficult exit from the en-
vironment. Must very high technical support.

When comparing different methods, the most ap-
propriate to use are games and simulators, which are
relatively easy to obtain, organize and conduct with
minimal or sufficient (available to most users) tech-
nical conditions. As for gamification and virtual re-
ality, today these tools are either not yet perfect, or
are valuable in organization and use. And the use of
such technologies requires considerable time and in-
clusion, which, as a matter of fact, does not have the
heads of schools.

The use of game technologies, in particular, busi-
ness games, in professional development of managers
is sufficiently described in the pedagogical literature.
But the issue of using simulators, in particular busi-
ness simulators, is not covered enough, and is of-
ten unusual and new for the pedagogical management
community (Antoniuk et al., 2021).

Simulation technologies are interactive systems
that reproduce the conditions of a particular envi-
ronment, object, process using mathematical models.
Examples of simulators are flight simulators, auto-
mobiles, locomotives, meteorological, physical, etc.
Economics and business often use business simula-
tors, which are interactive models of the real business
environment in the form of a computer program that
reproduces a structural unit of the company, an entire
firm, industry or the economy of the whole country
(Banshchykov and Pazdrii, 2017).

The history of creation and use of simulators is
more than 50 years and has its roots in the military
sphere. The leaders are Great Britain, the United
States, Japan, Germany, and Scandinavian countries.
In some countries, simulators are used at all levels of
education — from preschool to adult education. Be-
cause this technology allows you to acquire practical
skills and abilities.

A business simulation is a computer program,
a large-scale interactive simulation system that is
specifically designed to provide participants with eco-
nomic and managerial competencies and skills. The
main simulators are to create opportunities for the ac-
quisition of practical skills in managing the economic
processes of the entire technological chain of produc-
tion, marketing and competition in the market envi-
ronment, as well as the management of the enterprise
as a whole. Today in the world there are hundreds of
professional simulators with varying degrees of im-
mersion and elaboration of processes. Ukraine also
has its own products that are actively used in educa-
tional activities (figure 2).

The effectiveness of gaining practical skills while
participating in interactive business simulators is en-
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Figure 2: Well-known business simulations in the world and
Ukraine.

sured by the application of the method of learning by
doing (learning by doing), which gives the participant
the opportunity to:

* not only observe the processes of functions of the
enterprise, but also to make specific economic and
managerial decisions that have real and adequate
consequences for further activities;

* to acquire and improve theoretical knowledge of
economics and management, to understand the
causal links in the management of economic pro-
cesses;

* simulators try to realistically reproduce the pro-
cesses of functioning of the production enterprise,
starting with the organization of production and
ending with the sale of manufactured goods in
conditions where there are different types of mar-
ket — from duopoly to monopolistic competition.

After registration in the system, the participant re-
ceives an enterprise in an environment close to reality
and has the opportunity to make economic and man-
agerial decisions necessary for the start of its work
and further development. The participant is given the
opportunity to use existing financial instruments in
Ukraine, to determine the range of products planned
for production, to master it in production, to expand
and modernize the production technological base, to
hire and organize the work of personnel. Using ap-
propriate marketing tools, the participant has the op-
portunity to start promoting and selling products.

In addition, it should be emphasized that the com-
pany is in a market environment, and when making
decisions it is necessary to take into account the pres-
ence of other market participants. Thus, competition
in the virtual market space forces the participant not
only to look for effective tools and ways to promote
the product, but also to make changes in the produc-
tion process in order to change the consumer qualities
of products and optimize its cost (Pazdrii et al., 2019).

For teachers and management of schools, partici-
pation in business simulators is quite difficult, as it is

necessary to master economic terminology, methods
and approaches to decision-making in a market envi-
ronment, analysis of decisions and results.

During 2015-2020, 120 trainings were held and
as part of the annual business tournament “Com-
pany Strategy” a league of mentors was opened us-
ing the ViAL+ business simulator. About 600 lead-
ers, deputies, teachers became participants. During
this ViAL+ business simulation, the participant goes
through several stages:

1) there is an adaptation to the simulation environ-
ment (5-6 periods);

2) a comprehensive vision of the company is formed
as a system, which, at the same time, consists of
interconnected functional units (10-12 periods);

3) the understanding of causal relations of manage-
ment of economic processes of the enterprise in
the competitive market environment (18-20 peri-
ods) is formed;

4) after that — conscious implementation and adjust-
ment of the previously formed action plan, pro-
fessional analysis of the results (after the 20th pe-
riod);

5) consolidation of acquired competencies and prac-
tical skills occurs after 25 periods.

The usefulness and need for such trainings was
noted, but there is also a significant entry threshold.
In this regard, it is worth noting the necessary pre-
requisites for the use of business simulators in the re-
training of managers and training of future managers:

* clear arrangement of tasks and setting to go be-
yond traditional learning and existing patterns;

preparation of participants for economic termi-
nology, logic of management decisions in market
conditions;

updating of digital skills of training participants;

assistance with the first decisions, a full explana-
tion of the consequences of decisions and what to
look for;

constantly explain the relationship between busi-
ness processes and processes in schools in the
light of the implemented reform of the education
sector.

During 2018-2020, 230 managers, deputy heads
of secondary, vocational, higher education institu-
tions or their structural subdivisions were trained us-
ing simulators. For 67% there was a significant and
quite significant increase in ownership of economic
and managerial competencies.
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5 CONCLUSIONS

Complex and systematic use of various innova-
tive pedagogical technologies in the process of pro-
fessional development of vocational school lead-
ers makes it possible to rationally use teaching
time, motivate students to self-development and self-
improvement, while increasing the level of psy-
chological, methodological, didactic and managerial
competence.

The technology of professional development of
heads of vocational schools has its own specifics,
structure, stages. It is an effective tool for achieving
professional self-improvement, acme peaks, compe-
tencies on a spiritual-axeological basis, initiation of
rethinking, self-overcoming, self-determination, self-
realization of a specialist, creative transformation of
all professional activities based on conscious self-
development.

The study does not cover all aspects of the prob-
lem. The subject of further scientific research may be
the study of foreign experience of professional self-
improvement of heads of vocational schools; devel-
opment of effective pedagogical technologies aimed
at improving personal and professional qualities, in
particular through a set of psychological and peda-
gogical trainings and self-trainings.

To further improve the training, it is necessary to
create a specialized simulation of schools in terms
of economic and organizational autonomy. This
project envisages the creation of an existing simula-
tion, which will model the activities of the school and
the competitive economic environment, the creation
of a simulation by all participants. Such a simulation
will be designed to prepare principals, deputy prin-
cipals, teachers-methodologists to work in the new
conditions of the school, in which funds will be allo-
cated not to a particular school, but to students in the
form of certificates. This will force schools to fight for
the attraction of more able students, and, accordingly,
will open space for competition between schools and
create conditions for improving the quality of educa-
tional services for students.

Thus, modern changes in legislation and the re-
form of schools are forcing the search for innovative
ways of training, education and retraining of man-
agers in educational activities. Such tools include
game and simulation technologies. Today, you should
use leading business simulators. However, in the fu-
ture we will hope for the implementation of a special-
ized simulation of schools.
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in demand. Mainstreaming gender in project management cycle requires knowledge and skills of all stake-
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communities, non-governmental organizations, educational institutions and others). The paper focuses on
finding an answer to the main question — how to mainstream gender in project cycle management to ensure
effectiveness and gender-sensitivity of local development projects, taking into account the requirements of
international donor programs and projects. The paper highlights the main issues of theory and practice of
gender mainstreaming in programs and projects, engendering of community-based development projects, role
and participation of women in project management, prospects of implementing gender mainstreaming con-
cept in educational process for project managers. Questions which are raised in paper are: “What is gender
mainstreaming and how it should be implemented into project cycle?”, “How to mainstream gender in differ-
ent types of Ukrainian local-development projects according to requirements and approaches of international
donors and national legislation?”, “What is project management now and how it would change in the future?”;
“What is the current state of women in project management profession — globally and in Ukraine?”; “What
challenges / barriers / obstacles women face as project managers?”’; “Prospects for women in project man-
agement — how can they meet challenges and overcome barriers?”, “How gender mainstreaming should be
implemented in the design of education policies and programs for project managers?”.

1 INTRODUCTION

The importance of diversity in project management
was emphasized by many researchers (Okoro, 2016;
Australian Institute of Project Management, 2020;
Hunt et al., 2015). Okoro (Okoro, 2016) considered
prioritizing diverse talent as a key resource for en-
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hancing project success, and one way to achieve it
is to increase women'’s participation in project man-
agement (in numbers as well as in levels and scope
of programs and projects). The Australian Institute
of Project Management (AIPM) identified “diversity
by default” as one of its core values but reported still
low level of female members (22%) (Australian Insti-
tute of Project Management, 2020). McKinsey’s re-
search defined diversity from two perspectives (gen-
der and ethnic/racial characteristics) and analyzed the
relationship between the level of diversity in the lead-
ership of large companies and companies’ financial
performance (Hunt et al., 2015). Authors found a
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statistically significant relationship (correlation) be-
tween them (Hunt et al., 2015).

Issues of women as project managers were studied
from different aspects. Thus Bielifiska and Osbert-
Pociecha (Bielinska and Osbert-Pociecha, 2018) ex-
amined the benefits of increasing participation of
women in project management as well as factors de-
termining their effectiveness (case of Poland). Hen-
derson et al. (Henderson et al., 2013) explored women
project managers as a group in the present project
context within which they work in order to identify
their project challenges and perspectives in this pro-
fession. Duong and Skitmore (Duong and Skitmore,
2003) examined the extent to which workplace prob-
lems may cause low numbers of women project man-
agers based on survey of the Australian Institute of
Project Management members.

Other area of research focus is the women
representation in the leadership of major projects
(Pritchard and Miles, 2018). This report explored
wider issues of social responsibility, organizational
culture and gender equality in order to find answer
why women continued to be underrepresented in lead-
ership of major projects and what it could mean
for the project management profession (Pritchard
and Miles, 2018). Mascia (Mascia, 2015) exam-
ined whether women have advantages over men at
transformational leadership (with greater emphasis
on emotional intelligence and interpersonal skills)
and if so what are the reasons of women under-
representation in project leadership. The differences
in gender managerial styles were studied in paper
(Rodriguez et al., 2017).

Henderson and Stackman (Henderson and Stack-
man, 2010) explored gender differences in project
managers related to gender differences in their team
members (location to one another, use of technol-
ogy, the cost and size of project teams). Gender
equality issues of the project strategic management in
R&D organizations (case of Serbia) were examined
by Obradovi¢ et al. (Obradovic et al., 1912).

Atkins-Hansen (Atkins-Hansen, 2001) examined
women in project management through a “glass ceil-
ing” concept (invisible barriers that prevent women
from advancing movement-development) which can
be analyzed from two perspective: 1) individual
project manager (particular female) and 2) project
management discipline. Maxwell (Maxwell, 2007)
explored negative consequences of “glass ceiling” re-
garding women in non-traditional jobs (particularly
female project managers) as well as the attitudes and
perceptions that prevent women to reach their full po-
tential as project managers.

Also authors examined articles from key journal
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“Gender in Management” (GIM) published over the
period 2016-2020. GIM is the leading journal in
the field with focus on empirical research, theoretical
developments, practice and current issues within the
context of gender, management and leadership partic-
ular the theme of female entrepreneurship and man-
agement.

The main focuses of researches over this period
were corporate governance, analysis of differences
between women and men (from different prospects)
and conflict of interests. The topic of women’ lead-
ership particularly in male-dominated industries and
gender diversity in top management were examined
in a lot of articles. However the topic of women
in project management received less attention. In
this context worth mentioned article (Olofsdotter and
Randevag, 2016) which examined how masculinities
are reproduced in project-based organizations (based
on construction project managers case study) with
practical recommendations of creating more equal
work-environment in the construction industry for fe-
male and male managers.

However, the issue of the role and participation
of women in project management is part of a broader
direction of research and practice, namely the imple-
menting of a gender approach (gender mainstream-
ing) in all spheres of life, including project manage-
ment in order to achieve gender equality. Ramsak
(Ramsak, 2017) studied the process of implementing
gender mainstreaming in projects and programs em-
phasizing that different types of projects have differ-
ent impact on gender norms and stereotypes. It is im-
portant to understand strategic entry points for inte-
grate key gender dimensions into project cycle as well
as monitor and evaluate project using gender indica-
tors.

A significant amount of research is devoted to
analysis of methods for mainstreaming gender equal-
ity particular in community-based development pro-
grams and projects and approaches and tools pro-
posed by international donors (Arenas and Lentisco,
2011; Haataja et al., 2011; UNIDO, 2015). Thus one
of the major points of implementing such projects
is integrating gender into project cycle management
as well as training project managers and teams re-
sponsible for design and development of effective and
sustainable local development projects using tools,
methodologies and principles with a gender perspec-
tive.

The main point of this paper is to find out answers
on following questions:

1) is gender mainstreaming and how it should be im-
plemented into project cycle;

2) to mainstream gender in different types of
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Ukrainian local-development projects according
to requirements and approaches of international
donors and national legislation;

3) is project management now, how it would change
in the future, and what is the current state and
challenges of women in project management pro-
fession;

4) for women in project management — how to meet
challenges and solve problems;

5) gender mainstreaming should be implemented in
the design of education policies and programs for
project managers.

2 GENDER MAINSTREAMING IN
PROGRAMS AND PROJECTS:
CONCEPT

Gender mainstreaming first came up as a concept in
1985 at the United Nations Third World Conference
on Women in Nairobi. In 1995, the Platform for
Action adopted at the Fourth World Conference on
Women in Beijing explicitly called upon governments
and other actors to promote gender mainstreaming.
Gender mainstreaming is based on the recognition
that:

1) men and women have different needs and living
conditions, and that development policies can af-
fect them differently;

2) women tend to have more limited access to and
control over power, money, human rights, infor-
mation, justice, resources, benefits and decision-
making opportunities, and therefore more limited
opportunities to participate;

3) projects should be designed in a way to ensure that
men and women benefit from them equally and
that neither group is inadvertently disadvantaged
or ignored (Council of Europe and Directorate of
Internal Oversight, 2015; Commonwealth secre-
tariat, 2019).

Mainstreaming gender means ensuring equal op-
portunities and non-discrimination practices in all
policy development and implementation. If gender is
mainstreamed, all actions should be planned, imple-
mented, monitored, reported on, and evaluated with
a gender perspective in mind (Council of Europe and
Directorate of Internal Oversight, 2015, p. 7).

Thus gender mainstreaming is a strategy that was
formally included in the Beijing Platform for Action
in 1995 and is most often defined by the 1997 United

Communities’ Development

Nations Economic and Social Council (ECOSOC) in-
terpretation of the term: “Mainstreaming a gender
perspective is the process of assessing the implica-
tions for women and men of any planned action, in-
cluding legislation, policies or programs, in any area
and at all levels. It is a strategy for making women’s
as well as men’s concerns and experiences an integral
dimension in the design, implementation, monitoring
and evaluation of policies and programs in all polit-
ical, economic and societal spheres so that women
and men benefit equally and inequality is not perpetu-
ated. The ultimate goal is to achieve gender equality”
(UNIDO, 2015, p. 4).

Gender mainstreaming includes creating and shar-
ing knowledge, awareness and responsibility for gen-
der equality. It is also a strategy for including the con-
cerns of girls/women and boys/men in the design, im-
plementation, monitoring and evaluation of education
policies and programs so that girls and boys, women
and men benefit equally (Frei and Leowinata, 2014,
p- 8).

The Council of Europe defines the concept of
gender mainstreaming as “the (re)organization, im-
provement, development and evaluation of policy pro-
cesses, so that a gender equality perspective is in-
corporated in all policies at all levels and all stages,
by the actors normally involved in policy-making”
(Council of Europe and Directorate of Internal Over-
sight, 2015, p. 8).

Gender mainstreaming is a very effective tool for
achieving gender equality. Gender mainstreaming
means that gender equality issues are integrated into
all activities. Gender mainstreaming is not a one-time
activity, instead, it requires ongoing attention. The
range of activities involved in gender mainstreaming
includes:

— identifying gaps in gender equity;
— raising awareness about inequality;
— promoting and building support for change;

— providing resources and expertise to make needed
changes,

— monitoring results and evaluating progress;

— providing information about the results of gen-
der mainstreaming activities (Frei and Leowinata,
2014, p. 33).

Taking the gender perspective into account means
that the objectives and contents of activities can be
developed to better meet the different needs of various
groups. It therefore represents one way of improving
the quality and impact of activities.

Gender mainstreaming is necessary for several
reasons:
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1) identify gender differences and inequality;
2) make the case for taking gender issues seriously;

3) design policies and plans that meet women’s and
men’s needs;

4) monitor the differential impact of policy, project
and budget commitments on women and men
(Frei and Leowinata, 2014, p. 35).

The aim of gender mainstreaming is to change
gender neutral (taking no account of gender) ways
of thinking and procedures, and the related operating
culture (Haataja et al., 2011). The ultimate goal of
gender mainstreaming is advancing gender equality;
it’s not mainly about increasing women’s participa-
tion, it “facilitates equal opportunities, benefits and
outcomes for girls/women and boys/men” (Frei and
Leowinata, 2014, p. 6).

Key steps to process of gender mainstreaming:

1) conduct a gender analysis (collect sex-
disaggregated data and analyze these data
by using a “gender analysis”: Who is valued?
Who makes the decisions? Who has a say
over resources? Who is rewarded? Who has
the power to act? Who is overlooked? What
strategic and practical needs are being addressed
or overlooked?);

2) involve women and men in creating the agenda
(identify the obvious, less obvious and least ob-
vious gender equality issues and gaps through
an analysis of the data and through consultations
with both women and men to make an appropriate
diagnosis of the problems);

3) develop actions that fit the context and design
projects that address these issues (What kind of
change is required: legal, policy, cultural, ser-
vices, personal, political?);

4) build capacity for change (Commonwealth secre-
tariat, 2019; Frei and Leowinata, 2014).

Progress of gender mainstreaming implementa-
tion was introduced as a concept of gender main-
streaming ladder (table 1) (Frei and Leowinata, 2014,
p. 37).

Factors influencing the level of gender main-
streaming (based on the research results on gen-
der mainstreaming in cooperation programs and
projects):

1) the internal triggers and reasons for gender main-
streaming:

— staff members are more likely to mainstream
gender if they consider it relevant for their work
and/or have undergone some gender training
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(staff members who are interested in the sub-
ject matter are more likely to perceive gender
mainstreaming as relevant for their work than
those who are not);

— peers and senior management are more of a
supporting factor than any entities and struc-
tures whose mandate it is to promote gender
equality or to coordinate cooperation; item[—]
the most important internal obstacle to gender
mainstreaming in cooperation relates to a lack
of gender mainstreaming training and gender
analysis tools available for staff;

2) the external triggers and reasons for gender main-
streaming:

— the influence of the donor was a very significant
factor for introducing the issue of gender into
programming (especially the Canadian Interna-
tional Development Agency, the Scandinavian
countries and Switzerland insist on the incor-
poration of gender issues);

— the interest of cooperation partners in the issue:

(a) sometimes governments specifically request

gender mainstreaming since they have iden-
tified the issue of gender equality as a pri-
ority area: as a result of their own analysis
or specific requests from international institu-
tions such as the European Union (EU), which
make improvements in gender equality a pre-
condition to providing (continued) support;

(b) a high level of awareness on the part of the

civil society — local and international non-
governmental organizations (NGOs) (Council
of Europe and Directorate of Internal Over-
sight, 2015).

EU introduced dual strategy for promoting gen-
der equality which entails that the gender perspective
must be included in all planning, activities, decision-
making and assessment on program and project level,
in addition to separate gender equality program and
projects being implemented from time to time to
achieve more marked leaps in development (Haataja
etal., 2011).

Therefore government and international develop-
ment actors often use a combination of two strategies
in order to promote gender equality:

1) gender equality intervention (specific intervention
with the primary aim of promoting gender equal-
ity);

2) gender mainstreamed intervention (intervention
which mainly aims at objectives other than gen-
der equality but which promotes gender equality
in addition to these other objectives, meaning that
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Table 1: Gender mainstreaming ladder.

Stage Content
Gender equality changes have clearly been acted on,
Stage 6 systems for monitoring and evaluating results are set up,

Learning and action mainstreaming

further gender analysis is done based on the new data,
and more changes are introduced as needed.

Stage 5:
Implemented mainstreaming

It is clear how the institutions and teachers acted
on the gender-equality changes recommended by the
gender analysis, and integrated them into the curricula.

Stage 4:
Institutionalized mainstreaming

The results of the gender analysis are evident in some
aspects of how the institutions or teachers acted on the findings,
including by changing the curricula

Stage 3:
Integrated mainstreaming

A gender analysis is done, but there is little evidence of how
the institutions or teachers consistently acted on the
findings or made changes to the curricula.

Stage 2:
Pro forma mainstreaming

A token sentence or paragraph is found in institutional or
curriculum design documents, with no evidence that it
affected the structures, how teachers are trained or how
classes are taught.

Stage 1:
Zero mainstreaming

There is no mention of gender equality anywhere,
or just an obviously superficial reference.

everything they do also promotes gender equal-
ity) (Council of Europe and Directorate of Inter-
nal Oversight, 2015).

In this paper authors are concentrated on the sec-
ond type of strategy — gender mainstreamed interven-
tion.

Mainstreaming gender in projects aims to avoid
the creation or reinforcement of inequalities, which
can have adverse effects on both women and men. It
also implies analyzing the existing situation, with the
purpose of identifying inequalities, and developing
policies which aim to redress these inequalities and
undo the mechanisms that caused them (Stella et al.,
2017).

The European Institute for Gender Equality sug-
gests that gender be mainstreamed throughout the
project lifecycle and proposes seven tools and meth-
ods of incorporating gender in project planning and
management:

1) gender analysis;

2) gender audit;

3) gender awareness-raising;

4) gender budgeting;

5) gender equality training;

6) gender evaluation;

7) gender impact assessment (Stella et al., 2017).

Five questions to promote gender equality in
project planning:

1) data: have we counted all women and men;

2) analysis: do women/girls and men/boys have a
fair share;

3) participatory engagement and accountability:
have both women and men been consulted;

4) policy, action, resources: have we invested

equally in women and men;

5) individual, organizational, social change: deci-
sion makers and project team have the skills,
knowledge and commitment to make a lasting
change (Commonwealth secretariat, 2019).

3 INTERNATIONAL DONOR
PROGRAMS AND PROJECTS
FOR LOCAL DEVELOPMENT
TO SUPPORT COMMUNITIES
IN UKRAINE

The current approach to mainstreaming gender equal-
ity in development cooperation is the result of a grad-
ual process of reflection in the international com-
munity, in both academic and development circles
(Haataja et al., 2011).

The World Bank defines community-driven devel-
opment (CDD) as programs which “operate on the
principles of local empowerment, participatory gover-
nance, demand-responsiveness, administrative auton-
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omy, greater downward accountability, and enhanced
local capacity” (Browne, 2014, p. 1).

CDD is strongly supported by the World Bank
and much of the literature comes from the World
Bank’s reports and publications. There is a reasonable
amount of evidence and rigorous research conducted
on gender outcomes, although this could be strength-
ened.

Key lessons from the literature are:

1) elite capture is a significant concern (‘“‘uncon-
trolled” CDD will not necessarily benefit women,
the poor and other disadvantaged groups);

2) women’s participation is a central problem (they
do not usually have the time and/or confidence to
contribute to community planning processes);

3) to reach women and other disadvantaged groups,
CDD needs to have explicit targets for them or
mandatory participation requirements (programs
with an explicit gender strategy are more likely to
impact on women’s empowerment than programs
without clear gender equality goals);

4) programs which allow women-only space appear
effective in enabling women’s voice and develop-
ing projects that respond to women’s needs;

5) CDD programs struggle to change attitudes and
norms around women’s social position (they are
often successful at engaging women in projects,
but fail to make significant changes in the long-
term);

6) examples of positive gender outcomes are im-
proved women’s participation in village-level
meetings and processes; personal empowerment
and voice; women’s access to services; increased
skills and independent income (Browne, 2014).

The challenge of elite capture has prompted donor
control of targeting and active gender-equality poli-
cies.

Strategies to overcome obstacles:

1) implementing partners with an explicit gen-
der inclusion strategy were more successful at
achieving high rates of women’s participation in
decision-making than partners without a clear
strategy;

2) quotas are a commonly used tool to overcome the
challenge of women’s participation;

3) implement women-only groups to discuss, pro-
pose and manage CDD projects;

4) NGOs have tackled the obstacles to women’s par-
ticipation by attempting to free up their time and
by capacity building.
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CDD programs should have a gender balance in
their own staff, particularly with enough female facil-
itators to engage effectively with female beneficiaries.

The local elections on October 25, 2020 end the
second phase of decentralization in Ukraine. The suc-
cess of decentralization largely depends on the co-
ordinated work of all participants in the process —
the government, parliament, associations of local self-
government (LSG), the donor community, experts.

The main advantages of decentralization and the
reform of local self-government implemented on its
basis from the point of view of LSG include the fol-
lowing:

1) ensuring the strategic freedom of participants in
the management process in territorial communi-
ties;

2) formation of bases of self-organization and gener-
ation of incentives for active activity in communi-
ties;

3) creating a balance of real LSG independence

(freedom of choice in decision-making — respon-
sibility for their results);

4) stimulating interest in the appropriate end results;

5) the growing role of leaders and the forma-
tion of incentives for their personal development
(Bezugliy, 2017).

The Ministry for Communities and Territories De-
velopment of Ukraine (MinRegion) is the main body
in the system of central executive bodies that ensures
the formation and implementation of state policy in
the field of local self-government development, terri-
torial organization of government and administrative-
territorial organization.

Ukraine has established a Donors’ Council, which
brings together all programs and projects provided by
international donor organizations to support decen-
tralization processes in Ukraine (Ministry of Regional
Development, Construction and Municipal Services
of Ukraine Implementation of Decentralization in
Ukraine).

In order to reap the benefits and meet the chal-
lenges, achieve the set goals and achieve the planned
result, the project approach to management is gradu-
ally introduced in the local communities and the tools
and methods of project management are applied. This
trend of increasing the role of the project approach
in local socio-economic development in Ukraine is in
line with European trends, where projects are a means
of achieving priority goals in regional strategic plan-
ning (Bezugliy, 2017).

For the united local communities (ULCs, gro-
madas), projects are now becoming the main means
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of implementing change. Thus, within the framework
of the state financial support for the development of
ULCs, subvention funds from the state budget were
provided to the gromadas’ local budgets for the im-
plementation of infrastructure projects. The Resolu-
tion of the Cabinet of Ministers of Ukraine of March
16, 2016 No. 200 approved the “Procedure and con-
ditions for granting a subvention from the state budget
to local budgets to support the development of united
local communities, which stipulates that the subven-
tion is provided for implementation of projects prop-
erty” (Cabinet of Ministers of Ukraine, 2016).

Also, gromadas have the opportunity to submit
project applications for the implementation of invest-
ment projects and regional development programs for
funding from the State Regional Development Fund
(SRDF), which is created within the state budget
and allows to start financing regional development
projects in Ukraine on a competitive basis and accord-
ingly to regional development strategies.

The study of the peculiarities of the project ap-
proach application in local self-government, which
was conducted during 2014-2016 through online sur-
veys of 273 representatives of local communities, re-
vealed a number of problems, namely:

1) focus on short-term and small-budget projects
on traditional topics (often implemented large-
budget and medium-budget projects only 12% and
17% of respondents, respectively);

2) low readiness (and ability) to conduct a thorough
project analysis (project analysis is carried out by
50% of respondents);

3) absence in the communities of specialists trained
for project activities (27% of respondents) as well
as project activities regulations and reglaments
(almost 50% of respondents);

4) the communities need for external methodolog-
ical support for the use of project management
tools and the high-quality projects development
(more than 90% of respondents) (Bezugliy, 2017,
pp- 155-156).

Currently, the creation of ULCs is accompanied
by an increase in demand for the introduction of
a project approach in community activities and the
use of tools and methods of project management for
planning and achieving local development (Bezugliy,
2017).

There are the following main areas of project ap-
proach application in ULCs:

1) formation of state (regional) target programs;

2) implementation of priorities identified by ULCs’
development strategies;

Communities’ Development

3) solving certain problems of local development.

In this context, local development projects are de-
fined as: an instrument of systemic change manage-
ment; the main tool of implementing strategic goals
/ priorities and achieving the mission; “a leading tool
for the programmed achievement of community de-
velopment goals” (Bezugliy, 2017, p. 34).

Local self-government projects are defined as
“projects of strategic development of local commu-
nities, which are implemented at the request of the lo-
cal self-government body and implemented with the
involvement of state and non-state sources of funding
and participating organizations” (Bezugliy, 2017, p.
58).

Specifics of local self-government projects: usu-
ally complex multifaceted sets of works, pursue a
wide range of goals, are performed with the involve-
ment of different categories of participants and are as-
sociated with obtaining various benefits for the local
community (Bezugliy, 2017).

Researchers distinguish 2 groups of local develop-
ment projects:

1) investment projects (create material objects, re-
quire capital investments for their financing, for
obtaining which in most cases investment attrac-
tion special mechanisms are required);

2) social projects (create, mainly, intangible objects
or other public goods; do not require capital in-
vestment and can be implemented through current
funding, or various grants that do not involve cap-
ital expenditures) (Bezugliy, 2017).

Over the last two decades, decentralization and
support for the development of local self-government
have become the main areas of international coopera-
tion.

In Ukraine, one of the possible sources of fund-
ing for local development projects is grants from in-
ternational donor organizations and foundations (as
the main source for funding individual projects and
as co-financing of projects). The activities of inter-
national donor organizations require significant activ-
ity and a certain level of project skills development
on the part of communities. However, in local com-
munities, grant activities are underdeveloped and at-
tracting grant funding raises many questions and often
requires methodological external support for commu-
nities (Bezugliy, 2017).

According to the portal decentralization.gov.ua,
within the framework of international cooperation to
support decentralization and local self-government
reform, 25 international donor organizations pro-
grams and projects are currently being implemented
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in Ukraine; the assistance amount is CHF 9,277 mil-
lion; USD 55,0 million; EUR 154,81 million; SEK
41,71 million; CAD 19,489 million.

The largest (in terms of funding) five existing
international programs and projects implemented in
Ukraine to support local development:

1) program “Support to decentralization reform in
Ukraine / U-LEAD with Europe: Program for
Ukraine on local empowerment, accountability
and development” (funding: EUR 152,3 million;
implementation period: 01.01.2016-31.12.2023)
(Official website and main information portal of
local governance reform and territorial organiza-
tion of power in Ukraine , decentralization);

2) the United Nations Recovery and Peacebuilding
Pogramme (UN RPP) (funding: USD 80 million;
implementation period: 01.11.2014-31.07.2022)
(Official website and main information portal of
local governance reform and territorial organiza-
tion of power in Ukraine , decentralization);

3) the program “Decentralization brings better re-
sults and efficiency” (DOBRE) (amount of fund-
ing: USD 50 million; implementation period:
08.06.2016-07.06.2021) (Official website and
main information portal of local governance re-
form and territorial organization of power in
Ukraine , decentralization);

4) project “Partnership for urban development”
(PLEDDG) - PROMIS Project (funding:
CAD 19,5 million; implementation period:
27.03.2015-31.12.2020) (Official website and
main information portal of local governance
reform and territorial organization of power in
Ukraine , decentralization);

5) “E-Governance for accountability and partic-
ipation program” — EGAP program (fund-
ing: CHF 9,4 million; implementation pe-
riod: 01.05.2015-30.06.2023) (Official website
and main information portal of local governance
reform and territorial organization of power in
Ukraine , decentralization).

Main findings of gender mainstreaming in coop-
eration based on an overview of the extent to which
gender has been mainstreamed in cooperation inter-
ventions between the Council of Europe and member
states/neighborhood cooperation countries (mainly
the period 2014 to 2017) and which could be taken
into account for designing and implementing local de-
velopment projects in Ukraine:

1) while about half of the survey respondents per-
ceive gender to be mainstreamed in cooperation
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interventions, gender mainstreaming is only vis-
ible in very few logical frameworks and strate-
gic documents that guide cooperation interven-
tions (Council of Europe and Directorate of In-
ternal Oversight, 2015, p. 12);

2) the different gender mainstreaming techniques
have been applied to varying extents: techniques
that require only a very small degree of familiarity
with gender mainstreaming concepts (gender bal-
anced participation in events) are used more fre-
quently than more sophisticated measures (gender
impact analysis and gender budgeting) (Council
of Europe and Directorate of Internal Oversight,
2015, p. 21), figure 1 (Council of Europe and Di-
rectorate of Internal Oversight, 2015, p. 13).

In order to participate in international donor pro-
grams and projects and receive grant funding, com-
munities need to build “project capacity” — to acquire
the necessary knowledge, skills and experience in
project management with gender mainstreaming per-
spective at all levels and stages.

4 THE ROLE AND
PARTICIPATION OF WOMEN
IN PROJECT MANAGEMENT:
CURRENT STATE AND
CHALLENGES

Project management is a relatively new area still de-
veloping as profession (Pritchard and Miles, 2018),
however the last years world demand for project man-
agement is rapidly increasing (Bielifiska and Osbert-
Pociecha, 2018).

By the estimation of the World Bank more
than 20% of global economic activity proceeds
as projects (Pritchard and Miles, 2018). Projects
differ in size, cost, scale: from small local or
within-company projects to multi-national, multi-
million-valued, development-critical, politically sen-
sitive projects aiming to solve the most complex
world challenges.

Many companies worldwide implement project
management in their operations which leads to ad-
vancing project management towards higher levels,
with more strategic focus and alignment with orga-
nizational goals (Atkins-Hansen, 2001).

Project Management Job Growth and Talent Gap
2017-2027 report (Project Management Institute,
PMI) estimates that by 2027 87,7 million individuals
working in project management-oriented roles will be
needed across the globe (Anderson Economic Group,
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Figure 1: Extent of use of gender mainstreaming techniques (on a scale of 1 — “never” to 5 — “always”).

2017). Projectification studies that were conducted
in particular countries or regions, including Germany
(German Project Management Association, GPM),
Norway and Iceland, suggest that the average national
projectification level is around 33% of the country’s
GDP (Pritchard and Miles, 2018).

In this context the skills deficit is indicated to be-
come a global issue to be addressed in all regions
(skills gap) (Okoro, 2016) and project-based organi-
zations are challenged by increasing skill shortages
(Australian Institute of Project Management, 2020).

With growth of project management professional-
isation issue of advanced paradigm becomes impor-
tant (Pritchard and Miles, 2018). The high role in
this process plays organizations like Project Manage-
ment Institute and their charters in countries around
the globe, International Project Management Associ-
ation — IPMA, national project management organi-
zations (Australian Institute of Project Management —
AIPM, Chartered Institute of Personnel and Develop-
ment — CIPD).

Important issue for achieving project success and
overcoming this shortage of employees considers di-
versity (Okoro, 2016). Taking in consideration that
project management has been a male-dominated pro-
fession and still remained despite a significant in-
crease of “critical mass” of women (for many reasons
which would be characterized later in paper) diversity
means first of all increasing participation of women
(Bieliriska and Osbert-Pociecha, 2018). So diversity
would define as a number of women participating in
project management at all levels.

Managerial careers in general have traditionally
been male oriented with women considering being
less effective exerting authority (Duong and Skit-
more, 2003). In addition to complex challenges for
project management profession due to high uncer-

tainty and ambiguity embedded in project environ-
ments women face the added challenges.

Current context of project management for
women:

— the marginalization of women from the role
of project manager (project manager is non-
traditional job for women) (Maxwell, 2007);

— the lack of women in the leadership of major
projects (women working in the profession of
project management are not breaking into the sig-
nificant role of project manager) (Pritchard and
Miles, 2018).

The research results (based on the log-linear anal-
ysis of 211 female project managers in North Amer-
ica) show significant associations among women
project managers’ career, age, cost of their projects,
and their professional certifications (Henderson et al.,
2013). Demographics and characteristics that exem-
plify the project and team environments for women
project managers:

— women 50+ years old are more likely to have a
project management certification;

— women 50+ years old are more likely to have man-
aged more costly projects;

— women with a project management certification
are more likely to have managed larger projects;

— larger projects are more likely to cost more and
have more geographically dispersed project mem-
bers (Henderson et al., 2013).

Factors which explained the under-representation
of women in the leadership of larger projects:

— most comes from STEM subjects and via partic-
ular “project-dense” sectors — engineering, con-
struction, technology, defense, transport — that are
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still predominately male (from school to gradua-
tion and career choice);

— challenges of balancing an all-encompassing lead-
ership role with other responsibilities (caregiving
roles are still predominantly of women);

— “social judgment and ideals” of leadership
(stereotypes and perceptions — old and new — of
the roles men and women play at work and in so-
ciety) (Pritchard and Miles, 2018).

Researches identified four advantages and four
disadvantages for female project managers (table 2)
(Henderson et al., 2013).

The interest in gender equality issue within the
concept of project management is growing in the lit-
erature (Obradovié et al., 1912). However in Ukraine
this direction of research is at the beginning stage
(there are no systematic studies on the role and par-
ticipation of women in project management). Lack
of data (not mentioned of its gender aggregation) on
project management is one of the obstacle on this way.

In the context of project management profession-
alisation there are 2 bodies in Ukraine:

1) Ukrainian Project Management Association
“UPMA”/”UKRNET” (UPMA, 2021);

2) Project Management Institute Ukraine Chapter
“PMI Ukraine Chapter” (PMI Ukraine Chapter,
2021).

Ukrainian Project Management Association
“UPMA” is a professional project management asso-
ciation in Ukraine which is “focused on promoting
project, program and portfolio management using
the competence development models of stakeholders
with the possibility of their international certification”
(UPMA, 2021). Since 1993 UPMA is a member of
the International Project Management Association
(IPMA). Since 1997 UPMA has a direct cooperation
agreement with a Project Management Institute
(PMD).

Among other types of professional activities
UPMA conducts international certification of profes-
sional project managers, organizations, consultants
and trainers (teachers) based on the IPMA system.
UPMA’s website (UPMA, 2021) provides informa-
tion on project managers who have received certifi-
cates based on which gender data desegregation was
made (table 3).

Only 27,8% women holds professional certificates
granted from UPMA. Taking in consideration that
women with a project management certification are
more likely to have more opportunities for prominent
careers this gender gap could be starting point for fu-
ture researches.
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The Project Management Institute Ukraine Chap-
ter (“PMI Ukraine Chapter”) is official representative
of the international non-profit organization Project
Management Institute (PMI). The top-management of
“PMI Ukraine Chapter” (gender structure):

1) President — 1 (man);

2) Vice presidents — 7 (2 women; 5 men) (PMI
Ukraine Chapter, 2021).

Only 2 women (25%) are on senior leadership po-
sition in organization. Such disproportion between
men and women in project manager role is confirmed
also by the gender structure of PMI association, where
in 2008 30% of the members were women and 70%
men.

Common barriers to women’s advancement in
profession (particular in project management):

1) the leaky pipeline (the problem of retaining
women at every level of the organization);

2) maternity and caring (significant “funneling” of
women before reaching senior leadership roles
occurs around the ages of 28-40, and is particu-
larly challenging for those returning from mater-
nity leave);

3) recruitment (there are gendered barriers facing
women seeking new employment opportunities);

4) leadership (the pressures of leadership roles mean
that women aren’t always seen as a desirable op-
tion, negative attitudes about the ability of women
to lead);

5) gender pay gap (a difference in the pay of men and
women — women typically earn less than men in
comparable work);

6) sexist stereotypes (sexist behaviors and attitudes
persist in organizations);

7) apathy towards diversity and gendered career
choices (the push for gender balance masks
the differences in representation between typi-
cally female-dominated and male-dominated pro-
fessions) (Pritchard and Miles, 2018; Maxwell,
2007).

Women project managers’ challenges could be di-
vided on 2 groups:

1) general (the gender issues common for all types
of women’ professional development, reflection
of historically masculine domination in societies):
— traditional stereotypes towards women;

— discrimination against women at the work-
place;
— difficulties of combining work and family;
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Table 2: Women'’s self-described advantages and disadvantages working in the project management profession.

Type |Characteristic

Advantages

Hurdlers

Strengths in communication, collaboration, and building professional relationships
enabled them to overcome barriers in their roles as project managers.

Context setters

Context-sensitive and empathetic styles as project managers

Team managers

Being competent team managers (to bring diverse people together on project teams,
and knowledge of how to create cohesiveness)

Presence

The unique manifestations of women project managers as themselves

—Disadvantages—

“It is a man’s world”|Men controlling power circles or inner circles from which women were excluded

Proving credibility

Credibility gaps between women and the men with whom they work

Stereotypes

Women were negatively stereotyped in some manner

Dismissed

Being pushed aside, discounted, and/or dismissed by males in their workplaces

Table 3: Certified project managers (based on the data from UPMA — Ukrainian project management association).

Type / level of certification| Female project managers|Male project managers
PPMC 1 2
PMC 2 4
Level A 10 25
Level B 18 51
Level C 17 50
Level D 7 23
Level E 18 24
P2M 31 91
Total 104 270
27,8% 72,2%

— difficulties of accessing informal networks, and
mentoring relationships;

— lack of support from male and female col-
leagues;

— low level of motivation, self-confidence, and
career aspiration;

2) specific (the project culture additional challenges
to women):

— organizing under conflict, co-operative leader-
ship, integrative thinking, ability to make quick
decisions to adapt to the changing and group
working dynamics;

— different management styles and adopting male
styles to survive in a masculine environment;

— insufficient initial understanding of the project
team cultures;

— difficulty working with people onsite because
of harassment and joking;

— difficulties in applying particular project man-
agement techniques (Australian Institute of
Project Management, 2020; Bielinska and
Osbert-Pociecha, 2018; Duong and Skitmore,
2003).

Research findings regarding the job challenges
that women project managers identify reveal six sig-
nificant factors: visibility/risk, informal/persistence,
formality, networks, newness, and diversity (Hender-
son et al., 2013).

A difference in the pay of men and women for
comparable work in Ukraine is more than 20%. Ac-
cording to the State Statistics Service in Ukraine the
ratio of average wages of women and men is ranged
75-79% (table 4) (State Statistics Service in Ukraine,
2020).

Table 4: A difference in the pay of men and women for
comparable work in Ukraine.

2015|2016|2017(2018|2019
Ratio, % |74,9 |74,6 |78,8 (77,7 |77,2
Pay gap, %|25,1 {25,4 |21,2 |22,3 |22,8

The target set for 2020 is 80% (decreasing gender
pay gap to 20%).

AIN published a research by hh.ua on wages in the
project management sector in Ukraine. Experts ana-
lyzed this sector by vacancies over the past 5 years in
terms of gender desegregated data. The main results
of the study (Yarovaia, 2020):
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1) men top-managers significantly prevailed on
women (70% of men’s resumes and 30% of
women’s resumes, 2019);

2) gender differences in project management areas
(men apply more: Production, Transport, Logis-
tics, Finance; women apply more: Sales, Market-
ing, Advertising, PR, HR);

3) significant difference in expected income from
men and women (table 5).

Table 5: Expected income applying on project manager po-
sition.

Salary range, UAH | Women, % | Men, %
Up to 24 400 29 23

Up to 48 800 56 38

Up to 73 200 5 19

Up to 97 700 5 9

Up to 122 100 5 5

More than 122 200 0 6

Total 100 100

These challenges result in the lack of career
progress, inappropriate job assignment and training
opportunities available for women; reduces the num-
ber of high profile projects and assignments offered to
women; leads to the scarcity of females in decision-
making positions.

Even in industries where the majority are women
as, for example, in cultural management in Ukraine,
women’ role is usually less visible and valuable com-
paring to men. Often, even on similar roles and po-
sitions (as project managers), women in practice do
more. Among the recommendations to change this
situation should be mentioned following: promoting
of women’s self-realization models through educa-
tional initiatives and/or in the media, implementation
of best practices and increasing women representa-
tion.

S HOW TO IMPLEMENT
GENDER MAINSTREAMING IN
PROJECT USING PROJECT
MANAGEMENT
INSTRUMENTS

Gender mainstreaming is the main instrument imple-
mented in all interventions with specific actions ad-
dressing gender gaps, inequalities and discrimination
and anchoring gender in the organization. Project Cy-
cle Management (PCM) is a standard tool, relied on
around the developing world, consisting of intercon-
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nected steps for managing programs or projects in a
systematic, holistic, result-oriented and accountable
manner.

Gender mainstreaming is not an isolated exercise,
but an integral part of the project or policy cycle. It
is not an “add on” to project work but rather a tech-
nique to employ in all planning to ensure projects are
even more efficient and effective. Practical gender
mainstreaming is about running through a checklist of
questions to ensure you have not overlooked anything
or anyone. Thus it is about asking the right questions
(Commonwealth secretariat, 2019).

Many development programs are implemented
following a cyclical model, both at program and
project level. A cyclical model divides the program
development entity into five stages. Integrating gen-
der strengthens the existing planning approach and
methodology. It consists in engendering all steps and
processes of PCM. At different cycle steps questions
are asked to ensure that the processes and results in-
tegrate gender needs.

On program level, gender mainstreaming involves
the inclusion of this perspective in the various stages
of the program cycle depending of development
project types in regards to degree of gender equality
promotion. Therefore it is important to identify and
acknowledge the significance of gender at all stages
of the cycle (Haataja et al., 2011).

At project level, the gender perspective may be ac-
counted for in two ways:

1) plan and implement a “gender equality project”;

2) plan and implement a development project, in
which gender is mainstreamed in the way required
by the program, and to the required extent. It is
important to identify the significance of gender
equality in all projects not only to gender equal-
ity projects (Haataja et al., 2011).

Gender mainstreaming the project cycle serves to
ensure that the intervention advances women’s equal
participation as decision makers in shaping the sus-
tainable development of their societies and reduces
gender inequalities in access to and control over the
resources and benefits of development. These objec-
tives are based on two principles:

1) women and men have different needs, roles, inter-
ests and access to resources and their benefits in
local communities;

2) women and men have to play equally important
roles in achieving inclusive and sustainable local
development (UNIDO, 2015).

Overall, projects can be classified into four cate-
gories:
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Figure 2: Gender mainstreaming in project work and programming.

1) gender-targeted projects;
2) projects with significant gender dimensions;
3) projects with limited gender dimensions;

4) projects with minimal dimensions

(UNIDO, 2015).
A checklist for project planners on gender main-
streaming in projects:

gender

1) clarify for yourself what gender mainstreaming
entails at all stages of the project;

2) gain additional knowledge, training or guidance
in gender mainstreaming for the project you are
planning, if you feel that you cannot do all of this
by yourself;

3) find out about gender equality and the gender per-
spective regarding the operating target of your
project. This will provide a factual basis for plan-
ning;

4) on the basis of the knowledge gained, assess the
significance of gender at all stages of project;

5) make gender visible in project application and
project plan; proceed systematically, one project
phase at a time, and describe the concrete means
and methods for taking account of the gender per-
spective;

6

~

plan and implement project so that the gender per-
spective is taken into account in all phases, and to
ensure that the project promotes gender equality
in addition to other targets (Haataja et al., 2011)
(table 6 (UNIDO, 2015, p. 45)).

The following phases can be indicated in gender
mainstreaming (integration) in project activities:
1) assess the significance of the gender perspective
in project activities;

2) when the gender perspective does play a role in
project activities, at the project planning stage as-
sess the significance of the gender perspective for
each project phase;

3) during project implementation, account should be
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Table 6: Gender mainstreaming checklist for projects.

Question

Yes | No | +/-

1. Does the project explicitly address a gender issue or issues?
If so, please describe how and if not, please provide an explanation.

(a) the different situations of women and men

2. Does the background/context analysis of the project examine:

(b) the impacts the project will have on different groups

3. Will the project collect and use sex disaggregated data and
qualitative information to analyze and track gender issues?

4. Are outcomes, outputs and activities designed to meet the
different needs and priorities of women and men?

5. Does the results framework include gender-responsive
indicators, targets and a baseline to monitor gender equality results?

6. Have adequate financial resources been allocated for the
proposed gender activities (vis-a-vis per cent of total budget)?

7. Are women/gender focused groups, associations or gender
units in partner organizations consulted/included in the project?

of whichever sex is underrepresented)?

8. Does the project ensure that both women and men can provide
inputs, access and participate in project activities (target at least 40%

in their job descriptions?

9. Has a gender expert been recruited or do the project staff have
gender knowledge and have gender related tasks incorporated

(online courses, training)?

10. Will all project staff be sensitized to gender

11. Is there gender balanced recruitment of project personnel
and gender balanced representation in project committees?

12. Will the monitoring and evaluation of the project cover
gender issues and monitor behavioral changes towards greater gender equality?

taken of the gender perspective throughout the
project, in accordance with the project and com-
munication plans. Attention to the gender per-
spective must be monitored, assessed and reported
on throughout the project (Haataja et al., 2011).

The significance of the gender perspective must be

assessed at all stages of the project lifecycle (figure 3)
(Haataja et al., 2011, p. 44).

1)
2)

3)
4)
5)

5 key steps of gender mainstreaming in PCM:
identification — gender analysis;

design and planning — gender objectives and indi-
cators;

implementation — gender in monitoring;
evaluation and monitoring — gender in evaluation;
completion — gender in reporting.

How introduce gender mainstreaming in project

as a document: project design document (guidance
on the kind of information and analysis that you need
to apply in order to ensure that your project demon-
strates that it meets the needs of both men and women,
boys and girls) (Commonwealth secretariat, 2019).
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1. Recommendation for project summary: ensure

that you reflect in this section the gender impli-
cations of the project which you have identified
and address by carrying out analysis.

. Recommendation for background: Identify the

position of men and women prior to project de-
velopment with respect to participation, access
and control over resources, norms and values and
rights.

Issues to consider:

— the government have a statement of political
will for enhancing gender equality and basic
legislation that prohibits discrimination on the
basis of gender;

— laws or policies well work in practice; who has
responsibility for tracking them;

— the division of labor between men and women
at formal, informal, community and family lev-
els;

— who has access to and control over resources
(including time, information, money and eco-
nomic power and opportunities, education and
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Figure 3: Gender mainstreaming at all stages of a project’s lifecycle.

training, work and career, IT and communica-
tion, social services, mobility, land and produc-
tive resources);

the barriers to women’s participation and pro-
ductivity and their reasons do they exist; the
impact of these for planed project;

the government implement gender-responsive
budgeting (Commonwealth secretariat, 2019).

. Recommendation for problem to be addressed:
identify how your project will impact on women
and men differently.

Issues to consider:

numbers of men and women equal in terms of
the project’s target beneficiaries;

difference in values attached to women and
men;

men and women access to resources in order to
benefit from the project;

gender stereotypes and gendered cultural and
social norms and values which affect men and
women in the implementation of this project;
stereotypes and values as an obstacle for men
or women in fully enjoying the benefits of the

project;

— men and women rights to benefit from the
project;

— historical gaps and perceptions which prevent
men and women from fully benefiting from the

— does the project challenge the existing gender
relations between men and women (division of
labor, responsibilities and opportunities);

— taking into account the local contexts and real-
ities (Commonwealth secretariat, 2019).

. Issues to consider for rationale of project:

— the need for this project should be identified by
women or by men;

— the targets (both direct and indirect) of the pro-
posed project; who will benefit-lose; gender-
disaggregated data in evidence to identify base-
line and gaps for both men and women;

— both women and men in organization, mem-
ber countries and partner organizations have
been consulted on the problem the project is
to address; they have been treated with equal
respect, as decision-makers, implementers and
participants;
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6.

6.

6.

6.
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— how have women been involved in the develop-
ment of the project proposal;

— the long-term impact of the project in regard
to women’s increased ability to take charge of
their lives, and to take collective action to solve
problems (Commonwealth secretariat, 2019).

. Issues to consider for beneficiary institutions and

lessons learnt:

— how will this project strengthen the institu-
tions directly responsible for gender equality
and women’s empowerment in the country and
civil society organizations;

— how will the project advance partnerships be-
tween interested parties;

— how will the project bridge gaps between men
and women;

— identified in this area gender gaps, the barriers
to women and men benefiting equally from past
projects;

— how have these addressed in project;

— practical steps taken to avoid reinforcing
stereotypes (Commonwealth secretariat, 2019).

Issues to consider for gender mainstreaming.

1. What are the gender issues in the central prob-
lem that this project aims to addresses:
— will project challenge current barriers to gen-
der equality or will it reinforce these barriers;
— will any activities targeted at woman empower
them or marginalize them more.
2. What results relating to gender equality and
empowerment of women will the project pro-
duces:

— will project result in mechanisms being estab-
lished to increase participation of women in
leadership roles and decision making;

— will project strengthen members’ capacities to
eliminate violence against women;

— will project result in women’s increased ac-
cess to economic resources;

— will this technical assistance and other support
be more gender responsive;

— will policies, systems, budgets and processes
have been put in place for gender mainstream-
ing;

— will performance monitoring and evaluation
mechanisms be more accountable for gender
equality.

3. What specific strategies will the project use to
achieve the proposed results:

— training for staff and teams on gender analy-
sis;

— resources and budgets committed to gender
equality projects;

— revision and implementation of policies to re-
flect gender equality;

— gender-disaggregated data collected;

— partnership with international and local
women’s organizations;

— 1identification of gender policy gaps in current
project research;

— gender monitoring structures and reporting
mechanisms established/strengthened;

— gender equality awareness raising (Common-
wealth secretariat, 2019).

7. Recommendation for project description: remem-

ber all strategic outcomes will have different im-
plications for men and women which is needed to
address to ensure a successful outcome for both.
Therefore even if the intermediate outcome in
project is not gender equality and women’s em-
powerment you need to still include gender spe-
cific activities, outputs and short term outcomes
in your project.

Issues to consider:

— how will outcomes address the identified needs
of both men and women;

— do outcomes include a broader commitment to
improving gender equality and transforming in-
stitutions and attitudes that perpetuate gender
inequality;

— do planned activities involve both men and
women; any additional activities needed to en-
sure that a gender perspective is made explicit
(training in gender issues, additional research,
tools provided);

— who will implement the project; have these
partners received gender mainstreaming train-
ing, so that a gender perspective can be
sustained throughout implementation; both
women and men participate in implementation
(Commonwealth secretariat, 2019).

. Issues to consider for Logical framework:

— indicators measure the gender aspects of each
outcome;

— the indicators are gender-disaggregated and
compare the situation of men to women and
show an aspect of their relative advantage;

— gender-specific indicators indicate an improve-
ment in women’s empowerment.

9. Issues to consider for risk management:

— stereotypes or structural barriers that may pre-
vent one or the other gender from fully benefit-
ing from the project;
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— factors which might help the project to promote
gender equality and factors which might hinder
1t;

— how could the attitudes and commitment of the
different stakeholders influence the promotion
of gender equality;

— planned activities are gender responsive; what
needs to be revised (Commonwealth secre-
tariat, 2019).

10. Issues to consider for monitoring and assessment
plan:

— both men and women will be equally involved
in the process of monitoring and evaluation;
the process will be gender sensitive (Common-
wealth secretariat, 2019).

The Logical framework approach (LFA) is a com-
prehensive methodology to plan, manage, monitor
and evaluate a project. It is a core tool required by the
EU in project cycle management (van Osch, 2010).

The LFA is a process by which the EU, partner
organizations and other stakeholders use a common
way of thinking to build, manage and evaluate their
projects. The key tool in the logical framework ap-
proach is the LogFrame matrix (van Osch, 2010). The
LogFrame results from a participative and/or consul-
tative process among stakeholders and is used as a ref-
erence tool throughout the project cycle. Drawing up
a Gender Mainstreamed Logframe means that gender
issues are integrated from the first step. Both women
and men should be involved from the start in a partic-
ipatory process which enhances ownership during the
whole project cycle (van Osch, 2010).

The Logframe is a crucial tool to engender the
project cycle (table 7) (van Osch, 2010, p. 12).

Quality frame is proposed to be applied for differ-
ent project stages with gender dimension:

I relevance:

1) consistent with EU policy commitments to
mainstreaming gender in development cooper-
ation;

2) consistent with, and supportive of, partner gov-
ernment policies and relevant sector policies,
guidelines and regulations;

3) stakeholder analysis/ institutional capacity as-
sessment: evidence that gender specialists and
representatives of women’s groups have been
consulted throughout the process;

4) problems appropriately analyzed: background
data/situation analysis disaggregated by age,
sex and other factors;

5) lessons learned from previous gender main-
streaming actions are incorporated; linkages

Communities’ Development

made with current and planned gender main-
streaming activities;

IT feasibility:

1) objectives and work program linked to gender
equality policy objectives; project purpose de-
tails how benefits and results are to be enjoyed
by men and women, and how this will be mea-
sured and verified;

2) clear resources and cost implications, include
costs related to gender equality objectives;

3) management arrangements are clear and sup-
port institutional strengthening and partner
ownership: they reflect gender equality princi-
ples, give equal voice to men and women and
ensure that inputs are

4) clear monitoring, evaluation and audit arrange-
ments: consistent use of gender-disaggregated
indicators; resources for gender-sensitive data
collection;

5) identification of risks/risk management to elim-
inate impact of external factors which can ham-
per a gender-sensitive overall objective;

6) the project is environmentally, technically and
socially sound and benefits are sustainable:
(preliminary) relevant information on gender
and other social/environmental issues included;

IIT effectiveness:

1) project remains relevant and feasible to all
groups, including women and/or other target
groups identified;

2) project objectives are achieved and the re-
sults delivered in equitable manner as originally
planned (adjustments if relevant);

3) project is being well managed: equal opportu-
nities principles are implemented; gender in-
equality issues are reflected in project reports,
and corrective actions taken; information is
gender-disaggregated;

4) sustainability issues are being effectively ad-
dressed so that gender equality achievements
are maintained and built upon beyond the life
of the project;

5) good practice principles of project cycle man-
agement, including in gender mainstreaming,
are applied by project management tools like
Logframe approach (van Osch, 2010).
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Table 7: Engendering the Logframe.

Stage

The Logframe matrix context

Identification
for men and women.

It is used to help stakeholders to analyze the problems of different groups
and to identify the best solutions for ensuring equal rights and benefits

Formulation

It is used to formulate project plan with objectives which reflect a gender
perspective, measurable results based on gender-disaggregated data,
resource allocations based on gender responsive budgeting, management
strategy and responsibilities which enhance gender equality.

Implementation

external monitoring.

It is used to ensure equal rights, opportunities and benefits for men and
women who participate in the project and/or who are to benefit from the
project; to internal monitoring by target groups and for gender aware

Evaluation

It is used to evaluate the gender specific performance, results,
outcomes and impact of the project.

6 PROSPECTS FOR WOMEN AS
PROJECT MANAGERS AND
ENGENDERING TRAINING OF
PROJECT MANAGERS

A strategic response prioritizing diverse talent as a
key resource for delivering successful projects has
been seen as a mean to ultimately increase women’s
participation at all levels of project, program and port-
folio management. A five key elements strategy is
proposed and advocated (table 8) (Okoro, 2016).

Another way to increase women participation in
project management at all levels could be achieved
through dedicated programs that focus on specific
goals (so called diversity programs) (Hunt et al.,
2015). These programs could be designed to raise the
representation of women in project-oriented organi-
zations as well as in particular projects. McKinsey
has identified techniques that can be used to enhance
the effectiveness of diversity programs (Hunt et al.,
2015).

Identifying and sharing good practice could be an-
other way to increase role and participation women in
project management for three reasons:

1) increasing visibility of women project managers
at all levels of their careers as well as their pro-
fessional achievements would create positive role
models;

2) interactive experience and supporting networks;

3) creating the right context for diverse talent to
thrive (Okoro, 2016).

Some employers provide brilliant examples of
good practice. BAE Systems (a company with a large
cohort of project managers and ranked fourth in The
Times top 50 Employers of Women) have a five strand
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vision on diversity and inclusion that attracts, sup-
ports and retains its employees (Okoro, 2016).

The good practice should be shared and promoted
by wide range of stakeholders (groups, educators and
employers/employees who together can change be-
haviors and culture). This is especially important task
and priority for leadership with influence in profes-
sional institutions, organizations or groups to formu-
late strategy as well as prioritize and champion con-
sidered initiatives.

Powerful project management organizations al-
ready advocate ideas of empowering women in
project management. Australian Institute of Project
Management (AIPM) have identified “the eight
imperatives” that Australian governments, society,
AIPM members and project management industry
need to address to remove the barriers to women’s
progression generally, and project management ca-
reers in particular:

1) valuing women;

2) workforce participation;

3) affordable childcare;

4) flexible work;

5) industry and occupational segregation;
6) gender pay gap;

7) superannuation gap;

8) workplace psychological safety (Australian Insti-
tute of Project Management, 2020).

Researchers determine the following conditions
for success these initiatives and interventions:

— the intervention must be part of a “coherent plan”
with sufficient time schedule and resource;

— the company (projects) must have an inclusive
culture;
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Table 8: Strategic approach “Diverse talent”.

Key elements | Main points

Vision
Leadership

Communication
Embedding change

Inclusive
Processes

Flexible, not stifling
Resolve bottlenecks

Culture
“Investors”

Culturally intelligent
Emotionally intelligent

Innovation

Multiple entry routes including career changers
Spot and encourage
Welcome and reward

Nurturing

Explicit and fair progression routes
Challenging opportunities
Developing talent

— the intervention frame should be designed in a
way that shapes all employees;

— initiatives should seek to transform or challenge
the balance of power in an organization (projects);

— the approach should be intersectional, complex;
challenging the base of privilege;

— the interventions should call for the reflexivity of
participants and individuals experiences within a
wider context of societal inequality (Pritchard and
Miles, 2018).

Nowadays there is a tendency to increase the par-
ticipation of women in the management generally and
in project management particularly (Bielinska and
Osbert-Pociecha, 2018). Women project managers
develop their networks (both formally and informally)
for support, visibility and encouragement (Hender-
son et al., 2013). One example of the initiatives is
Celebrating Women in Project Management by Elise
Stevens. By her own words she provides “a channel
for women’s voices to be heard, supported and em-
braced in project management” through creating net-
work of female project managers (Stevens, 2021).

The main consideration on why do we have to pro-
mote gender mainstreaming in University:

— legal requirements and commitments (interna-
tional, national and regional levels) when gov-
ernments have signed on to international human
rights standards and have a duty to protect and
promote the human rights of men and women;

— gender equality is now a widely accepted marker
for international donors and agencies and is there-
fore a requirement for building credible and sus-
tainable partnerships (Commonwealth secretariat,
2019).

While authorities and project actors must them-
selves engage in the development of work processes,
development can be supported by means of training
and consulting. According to the Action plan for
the implementation of the Government of Ukraine’s
Commitments under the Biarritz Partnership for gen-
der equality, approved by the Government, the Min-
istry of Education and Science of Ukraine is respon-
sible for ensuring the implementation of the gender
equality principles in education namely:

— development and approval of the Strategy for the
implementation of gender equality in the field of
education until 2030;

— approval of the action plan for the implementation
of the Strategy for the implementation of gender
equality in the field of education until 2030;

— introduction of anti-discrimination examination
of educational content;

— gender audit of educational institutions (Cabinet
of Ministers of Ukraine, 2020).

Therefore the gender mainstreaming in education
becomes an important issue to be considered.

Gender training is an important tool for gender
mainstreaming. It provides people with awareness,
knowledge and practical skills about gender equal-
ity that help them reflect on and change their self-
perception, their ways of relating to others, their
beliefs, their problem-setting and problem-solving
skills, and their competence and knowledge. It also
motivates people to implement gender mainstreaming
and to work towards gender equality (Frei and Leow-
inata, 2014).

How training contributes to gender equality:
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— training has led to notable outcomes at the per-
sonal/individual level for the participants involved
(changes in attitudes and practices concerning
gender in/equality and related issues; increased
the skills and confidence of participants, which
has facilitated the increased participation and rep-
resentation of women in the public sphere and
formal politics; advanced the capacity of partic-
ipants to integrate gender into their work, as well
as strengthening their advocacy skills in gender
equality);

— changes can also be noted at the institutional level
(generated “change agents”, causing a multiplier
effect which helped to institutionalize knowledge
from the training; increased the capacity of part-
ner organizations to conduct gender analysis, fa-
cilitate training and provide technical assistance
in the area of gender equality; the tools devel-
oped during training sessions have often raised
awareness of gender issues in institutions and in-
creased the value accorded to gender mainstream-
ing by senior management) (Ferguson et al., 2016,
pp- 14-15).

Four key themes for analysis and further discus-
sion:

1) diverse nature of training for gender equality (its
characteristics and impact vary widely; there is no
one “type” of training for gender equality; train-
ings differ in their lengths, the modalities they use,
and the kinds of objectives they pursue);

2) the importance of theory of gender and theory of
change adopted which profoundly shapes the ob-
jectives and outcomes of training;

3) training’s embeddedness in long term change
projects (training should be structurally embed-
ded in such processes, leadership and manage-
ment commitment, conducive political institu-
tional context and follow-up initiatives to sustain
the institutionalization of knowledge from train-
ing);

4) budgets issue (the implementation of regular or
more wide-ranging trainings require additional,
specifically-directed funds) (Ferguson et al.,
2016).

To enable longer-term results (long-term changes
in individual attitudes and institutional practices),
measures beyond training are required. It needs to
incorporate of a gender transformative approach in
project design, research, articles, and tools (Fergu-
son et al., 2016). Therefore, other measures focused
on achieving and supporting sustained results are also
necessary, like as:
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— establishment of radio programs and channels for
women;

— advocate for local policies and budget allocations
for gender equality and women’s empowerment
therefore advocacy theme could be introduced
as a part of studying disciplines or as separate
course;

— created a network of self-help groups for female
project participants.

7 CONCLUSIONS

Despite the tendency to increase participation of
women in project management they are still under-
represented and project manager marks as non-
traditional job for women. Women working as
project managers usually are not assigned to signifi-
cant role and mega-projects. Beyond managing com-
plex projects, women face the added challenges of
having to prove their credibility many times over and
in multiple ways.

Indications of maintained marginalization of
women in project management: low level of women
participation in project management; mostly insignif-
icant role of women as project managers (usually
female managers were assigned less ambitious, less
complex and lower risk projects).

In the context of skills gap in project management
the role and participation of women could be cru-
cial. The strategies to increase women role as project
managers should be developed and promoted by wide
range of stakeholders (groups, educators and employ-
ers/ employees) with special emphasizing on cham-
pionship of professional institutions, organizations or
groups.

Achieving sustainable and lasting changes in com-
munities projects development for the benefits of
men and women requires the introduction of a gen-
der mainstreaming at all stages of the project cycle.
Project managers must be trained and given a set of
techniques and skills for the practical implementation
of gender mainstreaming in their activities. An im-
portant role in this process can and should be played
by educational institutions for the introduction of spe-
cial training and courses on gender mainstreaming in
project management.
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The article highlights the problem of psychological features of heads’ personal readiness of vocational edu-
cation institutions to manage in the context of digitalization of educational space. The personal qualities of
vocational education heads, significant in the context of the introduction of digital technologies of vocational
training, are highlighted. The psychological features of adult education in general and postgraduate education,
in particular, are determined. Specific problems of distance learning and distance postgraduate education are
highlighted. The results of an empirical study of the peculiarities of the manifestation of indicators of heads’
personal readiness to manage in the context of digitalization are presented. Difficulties in the manifestations
of entrepreneurial activity, in assessing their effectiveness, the predominance of egocentric orientation, dif-
ferentiated attitude to others concerning the subjective, situational factors, limiting the focus on creating a
creative digital educational environment in a large number of respondents were outlined. An insufficient gen-
eral level of heads’ personal readiness of the system of vocational education for management in the conditions
of digitalization is stated. Psychological means of promoting the development of heads’ personal readiness of
vocational education institutions for management activities in the conditions of distance postgraduate educa-
tion are determined. The program of development of heads’ personal readiness of institutions of professional
education to administrative activity in the conditions of distance postgraduate education is covered. The re-
sults of the analysis of the effectiveness of the program for the development of heads’ personal readiness of
vocational education institutions for management activities in the process of psychological training in the con-
ditions of distance postgraduate education are presented.

1 INTRODUCTION

Taking into account the current education global
trends, the complex epidemiological situation, the

https://orcid.org/0000-0003-1904-804X introduction and duration of quarantine restrictions,
https://orcid.org/0000-0002-2776-3927 which stimulated the transition to distance learn-
https://orcid.org/0000-0003-1767-1882 ing and remote work of educational institutions em-
https://orcid.org/0000-0001-5897-5079 ployees, improving the management of educational
https://orcid.org/0000-0002-0688-5626 organizations in distance learning, has become ex-
https://orcid.org/0000-0002-8465-1681 tremely important (Shokaliuk et al., 2020; Bobyliev
https://orcid.org/0000-0002-0304-5058 and Vihrova, 2021).

https://orcid.org/0000-0001-9894-4090 At the same time, the issues of introducing e-
https:/orcid.org/0000-0001-9461-4035 distance learning technologies in the practice of edu-

61

Pinchuk, N., Kazakova, S., Ushenko, Y., Pustovalov, I., Hordienko, N., Anufrieva, O., Prokopenko, O., Pinchuk, O. and Fliarkovska, O.

Development of Heads’ Personal Readiness of Vocational Education Institutions for Managerial Activity in the Conditions of Distance Postgraduate Education.
In Proceedings of the 1st Symposium on Advances in Educational Technology (AET 2020) - Volume 1, pages 61-80

ISBN: 978-989-758-558-6

Copyright © 2022 by SCITEPRESS - Science and Technology Publications, Lda. All rights reserved



AET 2020 - Symposium on Advances in Educational Technology

cational organizations at all levels are becoming more
and more relevant as a result of the formation of a dig-
ital society on the principles of open education, cre-
ating a flexible personal educational environment fol-
lowing the individual educational trajectory (Andros
et al., 2019; Bykov et al., 2020; Kyslova et al., 2014;
Smulson et al., 2012; Spirin and Vakaliuk, 2019).

The immediate information and educational space
are gaining active development, providing adults with
an increasing variety of electronic educational re-
sources and digital learning tools, radically changing
the possibilities of education, in general, and profes-
sional, in particular.

At the same time, the analysis of theoretical
sources and educational practice (Bondarchuk et al.,
2014) indicates the presence of psychological prob-
lems in the process of digitalization of educational
space: 1) the need to develop motivation for dis-
tance learning, which provides higher activity, self-
motivation and self-control of participants; 2) an in-
sufficient level of readiness to search, perceive, as-
similate, process information with the help of digi-
tal learning technologies; 3) implementation of digital
technologies and monitoring of its effectiveness tak-
ing into account the psychological characteristics and
digital competence of participants in the educational
process; 4) difficulties in determining and taking into
account the psychological characteristics of students
in the organization of distance learning through the
absence of direct contact with the teacher.

This necessitates the analysis of the characteristics
of personal factors of readiness of heads of vocational
education institutions to manage in the context of the
digitalization of educational space and on its basis the
development and testing of a program for the devel-
opment of appropriate readiness in the system of dis-
tance postgraduate education.

2 LITERATURE REVIEW

The heads’ personal readiness of vocational educa-
tion institutions to manage in the conditions of dig-
italization of the educational space is a component of
their general psychological readiness for professional
activity. Effective management of a vocational edu-
cation institution in today’s challenging situation in-
volves taking into account both general (due to the
general specifics of management work: informative
saturation, diversity of management functions, strict
requirements for individual professional qualities and
professionalism, etc.) and specific (due to direct con-
ditions) institution: dependence on the impact of in-
consistent decisions and recommendations of higher
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education authorities, a particular contingent of stu-
dents, inclusive responsibility for the results of activ-
ities in the uncertainty of their evaluation criteria, the
excess of emotionally charged contacts with differ-
ent categories of consumers of educational services)
(Bazyl et al., 2019; Bondarchuk, 2008; Karamushka,
2004; Pikelna, 1993).

At the same time, scientific research in the field of
vocational education is mainly aimed at the develop-
ment of students, but when it comes to training teach-
ers, attention is focused on improving the methodol-
ogy of teaching subjects (Faleeva et al., 2017; Groll-
mann, 2008; Rozendaal et al., 2003; Robertson, 2008;
Nychkalo, 2017; Sergeeva, 2015); however, the is-
sue of personality constituents is not well covered, al-
though, in our opinion, they are decisive.

So, the psychological structure of personal readi-
ness as a set of personal qualities of heads of vo-
cational education that are significant for the imple-
mentation of management in the context of digital-
ization of the educational space is made up of the
following characteristics: entrepreneurial spirit, self-
efficacy, focus on business and constructive commu-
nication, an active-positive type of attitude towards
other people, and social creativity.

Entrepreneurship, as a professionally important
quality of the personality of the head of any indus-
try, determines the effectiveness of managerial func-
tions in changing, complex situations and is char-
acterized by a set of such integrative psychological
characteristics as the ability to take a reasonable risk;
innovative position in the introduction of new tech-
nologies; creative approach to problem-solving; in-
dependence of judgments, opinions, actions; flex-
ibility in choosing competitive management strate-
gies; focus on achieving significant results, the de-
sire for continuous self-development (Karamushka,
2004; Kredentser, 2011; Maksymenko et al., 2009;
Pachkovskyi, 2006), which, in our opinion, is directly
related to the introduction of the modern digital tech-
nologies in the educational process.

A vague indicator of the personal readiness of
the heads of vocational education institutions for
management in the context of digitalization is their
self-efficacy, that is, the degree of assessment of
their effectiveness, efficiency in specific activities,
their perception of their competence (Bandura, 1971;
Yanchuk, 2005).

Based on the concept of self-efficacy by Bandura
(Bandura, 1971), people who are aware of their self-
efficacy, make more efforts to complete difficult tasks
than people who have serious doubts about their ca-
pabilities. This assumption is also confirmed in the
works of modern researchers, which show the re-
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lationship between self-efficacy and career success,
professional self-realization and professional and per-
sonal development (Bondarchuk, 2008; Mogilevkin,
2007; Choi et al., 2011; DeNoble et al., 1999).

Concerning another indicator of personal readi-
ness — personality orientation - -it is worth noting that
it characterizes the head through his/her aspirations,
beliefs, interests, values, worldview and determines
his/her active and purposeful behaviour (Ananyev,
2008; Bozhovich, 2008; Heckhausen, 1967). That is,
the orientation of the personality is a complex psycho-
logical property, which is a stable system of internal
motives and life goals of a person, shows the incen-
tive factors and the vector of its aspirations. Among
the main lines of such analysis, the focus on business,
communication and oneself is distinguished, while it
is this hierarchy of focus that determines the effective-
ness of the head’s activity (Shchokin, 1993).

The effectiveness of interaction in the process of
implementing digital learning technologies is largely
determined by the type of leader’s attitude towards
other people. Indeed, in conditions of uncertainty,
constant change and high personal responsibility for
the results of the educational organization, the head
must show an active-positive type of attitude to other
people (according to Gibson et al. (Gibson et al.,
1993)), showing respect and acceptance of the inner
world of each individual, thereby providing opportu-
nities to realize their potential.

Management activity in the context of digitaliza-
tion of the educational space is closely related to the
social creativity of the individual, assumes the pres-
ence of a general ability to self-actualization; the
severity of social motivation, which reflects the in-
dividual’s need for social contacts and motivational
attitudes to communicate with other people; the de-
velopment of social imagination, which allows to
model further steps in the situation of social interac-
tion based on feedback (Popel, 2014).

Thus, the professionally important personality
traits of the educational organizations heads, which
make up the personal readiness to manage the imple-
mentation of digital learning technologies, are the ba-
sis of successful activities of heads of vocational edu-
cation in the digitalization of the educational space.

The theoretical analysis of the researched problem
allowed implementing the following, empirical, stage
of research of the psychological characteristics of the
heads’ personal readiness of vocational education in-
stitutions for management in the context of the dig-
italization of the educational space and based on it,
creating the program of development of correspond-
ing readiness in the conditions of distance postgradu-
ate education.

Postgraduate Education

3 METHODS

The study involved 230 heads of vocational education
institutions from different regions of Ukraine, who
underwent advanced training in Central Institute of
Postgraduate Education of the University of Educa-
tional Management during 2019-2020.

The following methods were used: theoretical
(analysis and generalization of the results of the-
oretical analysis of the literature); empirical: Test
for general abilities to entrepreneurship (GET TEST,
adapted by Y. Pachkovskyy) (Pachkovskyi, 2006);
Self-efficacy questionnaire (authors — M. Scherer,
J. Maddux, modified by A. Boyarintseva) (Sherer
et al., 1982); methods — “Determination of person-
ality orientation” (authors — M. Kucher, V. Smekal)
(Nikiforov et al., 2003); “Attitude to the neglected
employee” (who is given the least preference) (Least
Preferred Coworker, LPC, author — F. Fiedler, adapted
by S. Kalishchuk) (Kalishchuk, 2014); “Determina-
tion of social creativity of the individual” (adapted by
N. Fetiskin, etc.) (Fetiskin et al., 2002); mathematical
and statistical (search of primary statistics, analysis
of variance ANOVA) data processing was performed
using SPSS version 17.0.

The formative stage of the study was implemented
in 2020 based on the Central Institute of Postgraduate
Education of the University of Educational Manage-
ment. 49 heads of these institutions from different
regions of Ukraine took part in the approbation of the
program of development of heads’ personal readiness
of vocational education institutions for management
in the conditions of distance postgraduate education,
of which 24 persons made experimental group and
25 — control group.

The program provided the use of modified for its
tasks and adapted to the distance form of the advanced
training group and interactive methods: training in a
virtual learning environment, group discussions and
“brainstorming” in chat, work in small groups using
messengers, interactive mini-lectures, role and busi-
ness games, method of incomplete sentences, anal-
ysis of managerial situations, project and individ-
ual creative tasks, etc (Smulson et al., 2012; Bon-
darchuk et al., 2014; Kredentser, 2011; Kazakova,
2020; Lukyanova et al., 2012).

Statistical processing of the results of approba-
tion of the program “The development of heads’ per-
sonal readiness of vocational education institutions
for management activities in the digital educational
space” was carried out according to the same meth-
ods as at the statement stage of the study using SPSS
version 17.0.
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4 ANALYSIS OF THE RESEARCH
RESULTS

We conducted an empirical study aimed at studying
the psychological characteristics of the heads’ per-
sonal readiness of vocational education institutions
for management activities in the context of digitaliza-
tion of the educational space. The logic of the anal-
ysis was carried out by the selected indicators of the
studied readiness: entrepreneurship, self-efficacy, fo-
cus and constructive communication, active-positive
type of attitude towards other people, and social cre-
ativity (Kazakova, 2020).

The results of the empirical study revealed the
predominance of the following entrepreneurial char-
acteristics, significant in the context of new chal-
lenges of educational organization management in
terms of digitalization of educational space: the need
for autonomy (M = 7.9;6 = 2.1), which is man-
ifested in purposefulness, and sometimes in stub-
bornness, independence in doing the activity and
decision-making; focus on reasonable, weighted risk
M = 7.4;6 = 1.9), which includes the ability
to accept the consequences of their choice, see the
benefits of mistakes, act in a situation of uncertainty,
and the ability to be creative (M = 7.1;6 = 1.4),
consisting of the sensitivity of heads to new ex-
periences, prone to non-trivial solutions.  The
least represented were the needs for achievement
M = 6.8;6 = 1.7) and determination and deter-
mination (M = 6.7;6 = 1.9), which indicates a lack
of self-confidence, a tendency to rely more on exter-
nal factors than on their actions.

Besides, the distribution of heads of vocational
education institutions depending on the level of their
ability to entrepreneurship was revealed (table 1).

Table 1 shows the vast majority of respon-
dents have an average level of entrepreneurial ability
(78.3%), and a low level — 16.5%. Instead, only 5.2%
of heads have a high level of entrepreneurial skills.

At the same time, according to the results of anal-
ysis of variance, a statistically significant relationship
(p < 0.01) between the indicators of entrepreneurial
activity and the age category of heads depending on
gender, which showed that heads of the younger co-
hort (up to 45 years) have a more pronounced ability
to entrepreneurship. Groups of senior men-heads and
women, regardless of age, show reduced indicators
of entrepreneurial characteristics. The presented re-
sults coincide with other studies that emphasize the
predominance of male models of entrepreneurial be-
haviour, which negatively affects the perception of
their entrepreneurial abilities in women (Sullivan and
Meek, 2012).
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So, the identified ambivalence and insufficient
level of development of entrepreneurial characteris-
tics of heads of vocational education institutions can
negatively affect the management of innovative de-
velopment of the organization in general and the ef-
fectiveness of the implementation of digital learning
technologies in particular.

The next stage of the study was aimed at deter-
mining the characteristics of heads’ self-efficacy of
vocational education institutions (table 2).

As the data of rable 2, the level of activity self-
efficacy of heads is slightly higher than social (7.4
and 6.4 points on average, respectively). Comparison
of the results of other studies (Bondarchuk, 2015) al-
lowed to state slightly lower indicators of self-efficacy
in the studied heads of vocational education institu-
tions, in contrast to the heads of secondary schools.

Also, we revealed an insufficient level of self-
efficacy of heads: 30.4% of respondents have a high
level, 40.9% have an average level, and 28.7% have
a low level, which may indicate a low assessment
of their capabilities of the vast majority of heads in
achieving their goals, comparing one’s achievements
with successes, social norms and assessments of other
people.

According to the theory of self-efficacy (Bandura,
1971), this phenomenon was considered as a leading
personal construct that forms a belief in their success
and effectiveness of actions in one or more activi-
ties. Following the researcher, even the presence of
high personal potential does not automatically guar-
antee the achievement of high results if a person does
not have faith in the ability to influence the events
of his/her own life. Conversely, even with insuffi-
ciently high abilities, but high self-efficacy a person
can achieve significant success. Therefore, of course,
the development and maintenance of confidence in the
self-efficacy of heads of vocational education institu-
tions will positively affect their psychological readi-
ness to overcome life’s difficulties, frustrations and
stresses that arise during management in the digital-
ization of educational space.

Further analysis of the results obtained by the
method of M. Kucher and V. Smekal revealed the pe-
culiarities of the orientation of heads.

So, itis established that in the hierarchy of orienta-
tion, on average, heads tend to focus on business (27.6
points on average), then on interaction (27.3 points on
average), and then — on themselves (26.3 points on av-
erage), which coincides with the ideas of the authors
of the methodology of the hierarchy of orientation,
which increases the efficiency (Shchokin, 1993).

At the same time, a detailed analysis of the
methodology showed that such a hierarchy is not
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Table 1: Distribution of heads of vocational education institutions by levels of ability to entrepreneurship.

Levels of ability to entrepreneurship Number of respondents, %
Low 16.5
Average 78.3
High 52

Table 2: Features of self-efficacy of heads.

Types of self-efficacy|Points, on average| X
Activity 7.4 0.9
Social 6.4 1.3
General 6.9 0.9

common to all heads (table 3).

Table 3: The results of cluster analysis of indicators of per-
sonality orientation of heads of vocational education insti-
tutions.

. . . |Clusters
Personality orientation 17273
For business 30(27(27

For interaction 26(25(30
For themselves 2429|125

As follows from the data given in table 3, the first
cluster (21.8%) consisted of heads with the optimal
hierarchy of orientation (‘“for business” — “for inter-
action” — “for themselves”), namely a high level of
personality orientation. Such leaders are interested
in constructive solutions to business problems, sup-
port the teaching staff and individual employees on
the way to the goal, encourage them to express their
opinions and beliefs, while taking responsibility for
the case, trying to help solve problems together, able
to defend their opinions and hear the position of oth-
ers to achieve a common goal.

The second cluster (39.1%) includes respondents
with a predominance of self-orientation, which indi-
cates a low level of personality orientation of heads.
Such heads are focused primarily on direct remuner-
ation and satisfaction of their own needs, desires, in-
terests, regardless of the current situation and needs
of the institution. In case of limitations, these op-
portunities may be anxiety, irritability and aggres-
sion. This category of heads is often focused only on
themselves, their feelings and experiences; ignore the
needs of the interests of subordinates and colleagues,
try to impose their views on the team, and tend to
make hasty and unfounded conclusions about others,
and so on.

The third cluster (39.1%) included heads with a
predominance of interaction orientation and, accord-
ingly, with an average level of orientation of their per-
sonality. Such leaders focus primarily on effective in-

terpersonal interaction and joint activities, the inter-
ests of the teaching staff, which may sometimes inter-
fere with the effective implementation of production
tasks. Heads with such a focus are mainly focused on
social acceptance; depend on the group and team; feel
the need for support and commitment of others, as a
result, may give in to pressure from the team or group
of employees, regardless of their ability to problem-
solving and solve production problems for the sake of
maintaining friendly relations.

At the next stage of the empirical study, the pecu-
liarities of the manifestation of the types of the heads’
attitude of vocational education institutions with other
people were analysed(table 4).

Table 4: Type of installation of heads of vocational schools
with other people.

Type of installation Number of respondents, %
Situational-subjective 443
Functional & business 22.6
Hidden-negative 17.4
Neutral-indifferent 14.8
Active-positive 0.9

As evidenced by the data in table 4, the major-
ity of heads of vocational education institutions found
an insufficient level of positive attitude towards other
people.

So, the active-positive type of installation as a
professionally important quality of specialists such
as “person-person” is characteristic of only 0.9% of
respondents. Representatives of this group show a
friendly attitude to others, willing to notice first of all
their positive qualities, which, in turn, creates an at-
mosphere of friendliness, mutual understanding and
cooperation. This type of attitude is especially rele-
vant in the situation of distance learning, limited di-
rect contact of participants in the educational process
to increase the level of psychological security of the
digital learning environment.

At the same time, a significant number of heads
(44.3%) are characterized by a situational-subjective
type of attitude towards other people, which causes
a tendency to differentiate their attitude to others de-
pending on their emotional state and feelings of ac-
ceptance by others; and also leads to sharp mood
swings under the influence of situational factors and
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subjective factors. 22.6% of the surveyed heads
have a functional-business type of attitude, which is
manifested in a differentiated attitude towards peo-
ple consistent with their usefulness when friendliness
is shown only about “necessary” people. The survey
stated that neutral-indifferent type of attitude towards
other people have 14.8% of respondents and is man-
ifested in secrecy, lack of sincerity to others; com-
munication is formally polite but emotionally alien-
ated and superficial. Heads of latent-negative orienta-
tion (17.4% of respondents) show a tendency to notice
and emphasize mostly negative traits, qualities in oth-
ers, intolerance of these people, openly demonstrating
their negative attitude, which creates mutual hostility
and malevolence.

As the analysis of the results of the study showed
the peculiarities of the type of heads’ attitude of vo-
cational education institutions to others, only 0.9 %
of surveyed heads are characterized by a high level of
attitude towards other people, 67.0 % — medium, and
32.1 % — low (table 5).

So, the type of attitude towards other people is one
of the problem areas in the context of heads’ personal
readiness of vocational schools for management ac-
tivities in the context of digitalization of educational
space.

It is clear that with this type of attitude of heads,
the development of motivation for staff professional
development of educational organizations in general,
and the introduction of digital learning tools is quite
problematic.

An important indicator of heads’ personal readi-
ness of vocational schools to manage in the digital-
ization of educational space following the author’s
approach is the heads’ social creativity of vocational
(professional) schools, to determine which used the
appropriate method of Fetiskin et al. (Fetiskin et al.,
2002).

By the results of empirical research, an insuffi-
cient level of social creativity was found in a rather
large group of surveyed heads (table 6).

As evidenced by the data presented in table 6, a
low level of social creativity was found in 28.7%, av-
erage —in 43.5%, and high — in 27.8% of respondents.

Thereby, a significant number of heads of voca-
tional education institutions are characterized by a
lack of creativity in the social sphere, they have dif-
ficulty in constant social contacts and motivational
attitudes to communicate with other people; limited
in the manifestations of social imagination, which
allows predicting and modelling behaviour in situa-
tions of interpersonal interaction based on feedback,
etc. This may indicate certain limitations in creating
a creative digital educational environment, on the one
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hand, due to the specifics of virtual interaction, and,
on the other - due to the position that inhibits social
interactions, because heads themselves are not able to
show an example of creative interpersonal interaction,
to be the creative environment carrier.

Summarizing the results according to all meth-
ods, we identified the levels of heads’ personal readi-
ness of vocational education institutions to manage in
the context of digitalization of educational space (fig-
ure 1).

Figure 1 presents that the heads’ personal readi-
ness of vocational education institutions to manage
in the conditions of digitalization of the educational
space is insufficiently formed.

Hence, a high level of such readiness was found
only in 20.4% of the surveyed heads, who are charac-
terized by high levels of entrepreneurial activity, self-
efficacy, social creativity; predominant focus on busi-
ness and communication as well as an active-positive
type of attitude towards other people.

The average level is set at 63.0% of heads, which
are characterized by the following: mostly average in-
dicators of entrepreneurial activity, self-efficacy, and
social creativity; predominant focus on interaction,
situational-subjective or functional-business types of
attitude towards other people.

A low level was found in 16.6% of respon-
dents, who found low levels of entrepreneurial activ-
ity, self-efficacy, social creativity; predominant self-
orientation as well as neutral-indifferent or hidden-
negative types of attitudes towards other people.

Therefore, based on the results of empirical re-
search, an insufficient level of both indicators of
heads’ personal readiness of vocational education in-
stitutions for management in the context of digitaliza-
tion of the educational process and its general level
were established, which actualize the need to develop
and test a program for psychological support of their
personal readiness in conditions of distance postgrad-
uate education.

4.1 Distance Postgraduate Education

Despite the rapid pace of social changes and scien-
tific and technological progress, it became necessary
to revise approaches to postgraduate education with
the practice of organizing periodic courses at a certain
time interval between attending refresher courses by
specialists, since this format limits the development
of a personality that can not only perceive changes
as an objective reality but also initiate innovation and
training, adequately solve the problems of our time,
respond to them, predict and change social reality.
Equally important is the awareness and consider-
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Table 5: Distribution of heads of vocational education institutions by levels of the type of attitude to others.

Levels of attitude towards others | Number of respondents, %
Low 32.1
Average 67.0
High 0.9
16.6%

63,0%
ulow level W average level ® high level

Figure 1: Distribution of heads of vocational education institutions by levels of personal readiness to manage in the context

of digitalization of educational space.

Table 6: Levels of heads’ social creativity of vocational
schools.

Levels of social creativityNumber of respondents, %
Low 28.7
Average 43.5
High 27.8

ation in the process of distance postgraduate educa-
tion of the specific features of adult learning based on
their professional experience; value attitude of listen-
ers to reality, indicators of heads’ personal readiness
for managerial activity in the conditions of digital ed-
ucational space (Smulson et al., 2012; Bondarchuk,
2014; Knowles, 1980; Conceptual bases of adult ed-
ucation development, 2018; Putsov, 2010; Eynon and
Malmberg, 2020; Lukyanova, 2019).

Therefore, postgraduate education ceases to per-
form only the traditional function of training and re-
training, it becomes a stage of adult development
aimed at improving professional activity and the de-
velopment of professional competence throughout
life.

The specific features of adult education is a com-
plex of systematised factors of the educational pro-
cess subjects from the standpoint of the andragogical
approach, which includes: the role of the subjects of
learning and the peculiarities of their interaction as
equal partners; organization of the learning process

based on joint activities, individualization and self-
determination; active and interactive teaching meth-
ods aimed at improving the quality of education, pro-
fessional and personal growth of adults; the specifics
of educational programs based on the principle of
continuity, expediency, prospects; orientation of the
motivation of learning to meet the practical problems
of the practice of professional activity of specialists;
use of life experience, etc (Andros et al., 2019; Bon-
darchuk, 2015; Conceptual bases of adult education
development, 2018; Lukyanova, 2019).

The importance of postgraduate education in mod-
ern circumstances is due to the changing needs of the
labour market, the content and nature of work aimed
at developing professionals in the context of bringing
their professional skills in line with world standards,
time requirements, personal and industrial needs, im-
proving their scientific and cultural level, stimulation
and development of the creative and spiritual potential
of personality (Bondarchuk, 2015; Lukyanova, 2019;
Sorochan, 2002).

An important feature of postgraduate education
is its prognostic nature, because the learning process
should, on the one hand, respond quickly to trends
and prospects of education and the latest advances
in science, and on the other — to widely disclose
practice-oriented training technologies students to re-
spond to challenges in professional activities.
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All these aspects remain relevant during the intro-
duction of anti-epidemic measures in our country and
around the world, related to the spread of COVID-19,
which encouraged educational institutions at all levels
to make a mass transition to distance learning. At the
same time, the active introduction of distance learning
in postgraduate education necessitates the organiza-
tion of effective interaction of students in the virtual
educational space as a systematic and effective joint
activity based on ICT.

This helps to highlight the specific features of dis-
tance learning, among which are the following ad-
vantages: the ability to vary both asynchronous and
synchronous interaction with all partners belonging
to the virtual community; association of participants
of interaction in joint activity on the transformation
of certain objects that have for them subject-practical
and cognitive value; the emergence of new motivating
factors of virtual interaction, in particular, the novelty
of the proposed work forms, which creates a sense
of belonging to advanced technologies, reinforces the
desire to be modern.

It is also necessary to take into account the prob-
lems in the organization of distance learning, includ-
ing the following: the presence of psychological bar-
riers in some heads (especially older people) when
working with a computer; insufficient level of com-
petence in the implementation of ICT of a significant
number of teachers and students; insufficient level
of psychological and pedagogical competence of the
postgraduate education system teachers regarding the
organization of virtual interaction, etc.

At the same time, psychological and pedagogical
developments in the field of distance learning and dis-
tance education, the creation of virtual educational
space correspond to modern issues of lifelong learn-
ing as a psychological and pedagogical condition of
self-development (Andros et al., 2019; Balyk et al.,
2019; Bondarchuk, 2014; Bykov et al., 2020; Smul-
son et al., 2012; Spirin and Vakaliuk, 2019).

This approach allows talking about the funda-
mental possibility of developing in the conditions
of distance postgraduate education the heads’ per-
sonal readiness of vocational education institutions
for management activities in the digital educational
environment.

The results of the implemented empirical study
revealed an insufficient level of both indicators of
heads’ personal readiness of vocational education in-
stitutions to manage in the context of digitalization of
the educational process, and the level of their readi-
ness in general.

Difficulties in the manifestations of en-
trepreneurial activity, in assessing their effectiveness,
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the predominance of egocentric orientation, differ-
entiated attitude to others concerning the subjective,
situational, useful factors, limiting the focus on
forming a creative digital educational environment
in a large number of researchers, which highlighted
the need to develop approbation of the program
of development of heads’ personal readiness of
vocational education institutions to management in
the conditions of digitalization of educational space
in the system of distance postgraduate education.

To identify the factors that hinder the effective im-
plementation of the process of heads’ personal readi-
ness of vocational education institutions to manage
management in the digital education space, it should
be noted that although the overwhelming majority of
heads understand and share the importance of intro-
ducing digital management technologies, this process
is sometimes chaotic, unsystematic in nature, besides,
many heads have a low level of initiative, enterprise
and other psychological qualities that are important
for successful management activities in the context of
digitalization of the educational space.

4.2 Description of the Program

The purpose of the formative stage of the experiment
was to design and experimental verification of the ef-
fectiveness of the program for the development of per-
sonal readiness of heads of vocational education insti-
tutions to manage in the context of distance postgrad-
uate education.

The developed program was based on a concep-
tual model of promoting the personal development of
specialists in the process of postgraduate education
(Bondarchuk, 2008), according to which the develop-
ment of heads’ personal readiness of vocational edu-
cation institutions for management in the digital edu-
cation space is carried out in four stages.

1. The preparatory stage, which actualized the
heads’ desire to develop personal readiness for
management activities in the digital educational
environment.

So, the preparatory stage of the work included: an
acquaintance of group members; determining the pur-
pose and objectives of the special course; expression
by heads of expectations from participation in a spe-
cial course; discussion and approval of work rules;
setting up activity and improving efficiency; creating
a comfortable atmosphere of interaction in a virtual
learning environment.

For this purpose, at the beginning of each meet-
ing, various forms of activity were used: self-
presentations, icebreakers, voicing actual well-being
and psycho-emotional state, exercises, etc.
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This was achieved through the use of, for example,
icebreaker exercises “I did not expect myself to...”,
modified and adapted for distance learning exercises
“Ball” and also exercises “Treasury of associations”
and the modified variant of brainstorming ‘“Pros and
cons of digitalization of educational space”, etc.

2. Diagnostic stage aimed at the disclosure and
awareness of heads of personal characteristics and
their reflection in the results of professional activ-
ities.

At this stage, a psychological workshop was con-
ducted using the following methods: Test for general
abilities to entrepreneurship (GET TEST, adapted by
Y. Pachkovskyy) (Pachkovskyi, 2006); Self-efficacy
questionnaire (authors — M. Scherer, J. Maddux,
modified by A. Boyarintseva) (Sherer et al., 1982);
methods — “Determination of personality orienta-
tion” (authors — M. Kucher, V. Smekal) (Nikiforov
et al., 2003); “Attitude to the neglected employee
(who is given the least preference” (Least Preferred
Coworker, LPC, author — F. Fiedler, adapted by
S. Kalishchuk) (Kalishchuk, 2014); “Determination
of social creativity of the individual” (adapted by
N. Fetiskin, etc) (Fetiskin et al., 2002).

3. Developmental stage, in which the development
and correction of components of heads’ personal
readiness for management in the digital educa-
tional space, using the following methods:

— analysis of managerial situations, when partic-
ipants consider problematic situations of man-
agerial activity during the digitalization of ed-
ucational space, the constructive solution of
which is possible provided that there is a high
level of appropriate personal readiness of the
heads of vocational education institution;

— group work to actualize the desire to help im-
prove the management of the educational insti-
tution by personal example through exercises:
“My life credo”, “Who am I? What am 1?7,
“Portrait of the head of a vocational education
institution”, etc.;

— business game ‘“Vocational education institu-
tion: yesterday, today, tomorrow”, which helps
to comprehend the existing experience and
agree per the requirements of the time;

— role-playing games “Guess the style of commu-
nication”, “Psychological strategies to achieve
results during the online meeting”.

4. Prognostic stage aimed at identifying and devel-
oping vectors, forms, methods and ways of fur-
ther development and self-development of heads’

Postgraduate Education

personal readiness of vocational education institu-
tions for management activities in the digital edu-
cational environment.

The means of implementing the final stage were
special tasks for independent work, exercise ‘“Wish
Basket” (members of the training group wished each
other in the form of proposals “gifts” that provide an
opportunity to improve the heads’ personal readiness
of vocational education institutions to manage in the
digital educational space), and also reflective analysis
“What did the training give me?”.

The final stage of the program was focused on
summarizing the work, filling out a feedback ques-
tionnaire, which is expected to answer the following
questions:

I. Have you participated in such events before?

II. Did your expectations for the special course come
true?

III. What did you like most about the tasks?

IV. Did you receive new information about your per-
sonal qualities? If so, which ones?

V. Have there been any changes with you as a re-
sult of participating in the special course and if
so, which ones?

VI. Have you gained any useful knowledge? If so,
which ones?

VII. Do you plan to use the acquired skills in your pro-
fessional activity?

Hence, taking into account the results of the ascer-
taining stage of the study, the list of principles (pro-
fessional development of heads of vocational educa-
tion institutions, focus on self-knowledge and indi-
vidual’ self-development, use of active group teach-
ing methods, creative activity, partnership) and psy-
chological conditions (creation of a special social
environment of comfort and creative freedom, mu-
tual support in the group, trust, respect, activation of
adequate self-perception through reflective analysis),
which contribute to the development of heads’ per-
sonal readiness of vocational education institutions to
manage in the digital educational environment in dis-
tance postgraduate education.

Specific features of such a social environment in
terms of distance learning are:

1) the organization of virtual joint activities of heads
of vocational education institutions, during which
they realize themselves as creative individuals;
meet higher human needs; at the same time
through the organization of joint, interdependent
activity there is an effect of group feeling of use-
fulness for another with raising of self-worth;
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2) joint formation of group norms and principles of
interaction of humanistic orientation in the virtual
learning environment, among which was voiced
the establishment of partnerships during participa-
tion in the program, sincerity, emotional openness
and trust in each other, acceptance of another per-
son as a value; tolerance, positive attitude, lack of
criticism, active involvement in the group creative
process;

3) social and spiritual enrichment in remote joint
activities, the joint experience of a sense of be-
longing to the peculiarities of professional cul-
ture, discussion of issues of professional self-
determination, the mission of the head of voca-
tional education, etc.;

4) intensification of mental, emotional and be-
havioural components of joint activities through
collective action in the digital learning environ-
ment with a public demonstration of results, such
as project activities;

5) establishing feedback in the process of joint ac-
tivities between its participants (chats, conversa-
tions, group forms of communication, etc.) to en-
sure the process of self-awareness with the help of
others;

6) implementation of a system of special tasks that
determine the acceptance and playing of a social
role (head of a vocational education institution)
with certain characteristics that correspond to a
person focused on improving management in the
digitalization of the educational space (Krylov,
2000).

The next task of the formative stage of the ex-
periment was to identify and develop adequate and
optimal forms and methods of work that would best
meet the objectives of the study and take into ac-
count the features of distance postgraduate educa-
tion. Herewith, we took into account that the heads’
training methods of vocational education institutions
should be characterized by efficiency and practical-
ity, encourage constructive communication, promote
the ability to solve management problems in the dig-
ital educational environment, stimulate new ideas,
develop heads’ ability to self-knowledge and self-
understanding, cultivate tolerance, respect for the in-
dividual characteristics of each person.

The choice of the most optimal forms and methods
of training of heads of vocational education institu-
tions was based on the fact that they should be charac-
terized by efficiency and practicality, encourage con-
structive communication, promote the ability to solve
management problems in the digital environment, be
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open to new ideas and active in their implementa-
tion, develop the ability of heads to self-knowledge
and self-understanding, cultivate tolerance, flexibility,
and respect for the individual characteristics of each
person (Bondarchuk et al., 2014; Kredentser, 2011;
Kazakova, 2020; Bondarchuk, 2015).

Based on our practice and the specifics of adult
education in the process of distance learning in mod-
ern conditions, we believe that it is appropriate to
apply adapted to distance learning group and inter-
active methods: training in a virtual learning envi-
ronment, group discussions in video conferences and
“brainstorming” in chat, work in small groups in the
created rooms of the distance learning environment,
interactive mini-lectures using multimedia presenta-
tions, role and business games, method of incomplete
sentences, analysis management situations and their
discussion, project and individual creative tasks, etc
(Bondarchuk et al., 2014; Bondarchuk, 2008; Kara-
mushka, 2004; Kredentser, 2011; Mogilevkin, 2007,
Kazakova, 2020).

The main form of implementation of the program
of heads’ personal readiness to manage in the digi-
talization of educational space was chosen training,
because of its focus on the practical development of
material, when in the process of modelling specially
set situations students have the opportunity to de-
velop and consolidate the necessary knowledge and
skills, experience and approaches used in the work,
understand the state of development of personal readi-
ness and identify its psychological problems, personal
qualities, features of interaction with others. With the
help of training exercises in a virtual learning environ-
ment, heads learn the features of remote perception by
others of their personal qualities, behaviour, manage-
rial actions. Overcoming psychological difficulties,
correction of restrictions, correction of shortcomings
in interactive interaction at a distance are carried out;
ways of his/her personal growth are developed.

Inclusion in the program group discussions in
chat capabilities used for updating the free exchange
of digital learning environments thoughts, ideas and
knowledge between stakeholders to provide feedback,
reducing resistance to adopting the opposite position
through group reflection, eliminating bias in assess-
ing others through public statements, enabling heads
to demonstrate their competence by meeting the need
for respect and recognition.

The use of group discussions contributed to the
development of motivation to use such a technique
in managing a vocational education institution, ex-
panding ideas about the possibilities of interpersonal
interaction and creating effective team cooperation
in a virtual environment, expanding and deepening
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knowledge about the peculiarities of heads’ personal
readiness to manage of the educational institution in
the context of digitalization of the educational space,
updating aspirations to improve the management ef-
ficiency of their educational institution, to strengthen
the desire to implement innovative forms and methods
of personality development, to understand the condi-
tions and ways of developing personal qualities that
are important in the context of the digitalization of
the educational space.

Besides, we took into account the fact that the
use of group discussions in training, following the
Pakhalyan (Pakhalyan, 2006) opinion, promotes em-
pathy, allows noticing in each unique and original per-
sonality, changes the attitude of participants to others
through the emergence of new active social interac-
tions, which becomes especially relevant in the digital
educational environment.

To expand the variability of tasks for students in
a special training course, one of the options of group
discussion was used — the method of “brainstorming”
as a common group way of problems-solving by gen-
erating new ideas by participants, which stimulates
creative activity, creativity, enrichment of construc-
tive experience, search and development of new, non-
standard solutions, saving resources, time and energy
of the team and its members.

Also, the brainstorming was carried out follow-
ing the rules (unlimited number of ideas, lack of crit-
icism and evaluative judgments, equality of partici-
pants) and contributed to the development of toler-
ance skills and group integration in a digital environ-
ment.

The training program included a list of tasks for
brainstorming in the chat: “Specifics of management
of vocational education in the digital educational
space”, “Basic tools for personal development of sub-
jects of the educational process in distance learning”,
“The role of creativity in entrepreneurial activity vo-
cational education”, etc. Moving on, in addition to
joint development of group work rules in the virtual
learning environment, heads had the opportunity to
expand understanding and understanding of the con-
tent and specific features of management in the digital
educational space, conditions and ways of personal
development of distance learning, as well as aware-
ness of emotionally motivated orientation of manage-
ment activities in the digital educational environment.

The inclusion of short interactive mini-lectures in
group discussions has intensified the development of
the heads’ personal readiness of vocational education
institutions to manage in the context of digitalization
of the educational space by expanding psychological
knowledge about the advantages and problems of the
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virtual educational environment, the peculiarities of
the attitude of leaders to distance education, to man-
aging a vocational education institution in a distance
format, in distance education services and the pecu-
liarities of their provision, for the personal readiness
of the head of a vocational education institution for
management in the context of digitalization of the ed-
ucational space and its development, the features of
the manifestation of its components: self-control in
communication and general abilities for entrepreneur-
ship, determining the orientation of the personality,
self-efficacy, etc. (Bondarchuk et al., 2014).

Effective, in our opinion, in the conditions of
a distance postgraduate education, is a modified
method of group interaction as work in small groups —
for example, group work to analyze the implementa-
tion of distance learning in the educational process
from the point of view of various subjects — students,
parents, teachers, administration, etc., when the par-
ticipants, having united within the learning environ-
ment in mini-groups, discussed the advantages and
disadvantages of distance education and developed
proposals to improve the effectiveness of the imple-
mentation of these changes.

It was also useful to involve role-playing and busi-
ness games in the process of training interaction in
the form of online conferences, which contributed
to modelling the system of social relations, reducing
emotional stress due to the verbalization of the exist-
ing situation, solving problem situations by teaching
the ability to see and analyze the problem from differ-
ent points of view, the formation of real partnerships
with others based on cooperation and correction of the
difficulties of personal development of leaders.

The essence of the role-playing game consisted in
the fact that heads in a situation of remote interac-
tion temporarily “assumed” a certain social role and
demonstrated such behavioural models that, in their
opinion, correspond to this role. Participants in the
role-playing game had the opportunity to make mis-
takes and learn from them without much risk, got the
opportunity to find out what other listeners see and
feel, what reactions they cause in others with their
attitude and behaviour. Thus, the role-playing game
provided an educational function, creating models of
distance interaction of listeners in conditions of equal-
ity in a dialogical partnership and the like.

As part of our program, we used role play to im-
prove the skills of effective communication and inter-
personal interaction of students during management
activities (Kazakova, 2020). At the same time, we
took into account the possible limitations of this form
of conduct and the shortcomings of the method itself:
an excess of visual images, an increase in the pro-
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portion of emotional rather than rational judgments,
a certain artificiality of the procedure, the unrealistic
scenario of the game, frivolous attitude of the par-
ticipants, etc. At the training, heads were offered
the following role-playing game — “Online Meeting”.
Among the participants, the leader and his/her three
deputies were elected, who conditionally participated
in the meeting, other members of the group acted as
observers. Participants were invited to discuss the
plan of work of the institution in the conditions of
quarantine, analyze the difficulties connected with it
and outline ways of increase of efficiency of rendering
of distance educational services.

Besides, our program used business games as a
method of finding solutions in a conditional prob-
lem situation related to the heads’ professional ac-
tivities and as a method of active learning that con-
tributes to the development of decision-making skills
in the heads of vocational education institutions in
non-standard situations, as well as a means of testing
abilities to work out and improve existing organiza-
tional and managerial processes (Kredentser, 2011).

Thus, we have proposed a business game “Insti-
tution of vocational education: Yesterday, Today, To-
morrow”. The trainees were divided into three corre-
sponding mini-groups, each of which was combined
in a virtual learning environment using Viber messen-
ger to develop common positions, and then the results
were presented to the whole group, followed by their
discussion.

The participants were offered the following in-
structions: 1) by creating a new group in the mes-
senger, to jointly analyze the conditions of activity
of vocational education institutions and the factors of
ensuring their effective activity yesterday, today and
in the future; 2) determine the basic requirements for
the personality of the head who successfully imple-
mented, carries out and will manage the institution
under appropriate conditions. Thus, the heads had the
opportunity to realize the importance and relevance
of the development of the heads’ personal qualities,
apply a set of knowledge gained on the defining char-
acteristics of the head’s personality for the successful
implementation of management, as well as the skills
and abilities acquired for the development of personal
readiness for management in modern conditions of
distance learning.

In the training program, we used methods aimed
at developing the ability to perceive, understand and
constructively evaluate ourselves and other people.
During training sessions with the help of exercises
specially adapted to distance conditions, such as
“However, you ...”, “Who am I? What am I?”, par-
ticipants received verbal and non-verbal information
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about how other people perceive them, how these
ideas coincide with their own, acquired the skills of
deep reflection, semantic and evaluative interpretation
of the object of perception.

In the program of the special course, we used exer-
cises of a projective nature: drawing, analysis of man-
agerial situations, etc. Projective methods as compo-
nents of training work stimulated a thorough study
of their resources in the heads of vocational educa-
tion institutions, as the process of creating any cre-
ative product is based on such psychological func-
tions as productive imagination, active perception,
fantasy and symbolization. Therefore, we considered
the projective image, first of all, as a projection of the
head’s personality as a symbolic expression of his/her
attitude to management in modern conditions, digital-
ization of the educational process, vocational educa-
tion institutions, etc.

It should be noted that the use of projective tech-
niques contributed to an overall positive attitude,
which manifested itself in interest, involvement and
spontaneity. For example, students, using a drawing,
created a portrait of the head of a vocational educa-
tion institution, capable of balanced risk or capable of
innovations, and the like.

A striking example of the use of the incomplete
sentences method was our modified exercise “Cre-
ative” (Kredentser, 2011), which contributed to the
creative approach in the process of communication
with colleagues in the implementation of digital ed-
ucational technologies, encouraging themselves and
others to generate creative ideas, when participants
were invited to express in the chat as many creative
ideas to solve the list of proposed situations in the dig-
ital educational environment.

Also, in the training program used for the situ-
ations analysis (a detailed analysis of the problem
of professional situations). The application of this
method allowed participants to more clearly articulate
their difficulties in mastering new types of behaviour,
realize their role in this situation and evaluate their ac-
tions. Heads had the opportunity to analyze and dis-
cuss situations they face or may face in the actual pro-
cess of managing a vocational education institution.
They evaluated, predicted, analysed different options
for the consequences of the heads’ behaviour. In par-
ticular, the following situations were proposed:

* Your deputy expressed concern about the deterio-
rating mood, decreased motivation to teach in the
teaching staff of the institution during quarantine
restrictions. What are your actions?

* Within two to three months, not very positive re-
views have been written on social networks about
the specifics of organizing distance learning in the
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institution you run. What are your actions?

The advantages of the situation analysis method
include the development of the heads’ skills of vo-
cational education institutions for a comprehensive
analysis of the actual problems of the activities of the
institutions they manage, taking into account many
factors (the development of skills of creative and crit-
ical thinking, making balanced, collegial decisions,
the development of skills of cooperation and group in-
teraction in the digital educational environment, etc).

The program of the special course included diag-
nostic methods that were used for self-diagnosis by
participants, and to study the effectiveness of the pro-
gram.

Applied exercises that contributed to the devel-
opment of heads’ personal readiness of vocational
education institutions per our identified indicators
were developed personally by the authors or modi-
fied following the purpose and objectives as well as
the specific implementation of remote special course
(Bandura, 1971; Bondarchuk, 2008; Frager and Fadi-
man, 2012; Karamushka, 2004; Kazakova, 2020; Kre-
dentser, 2011; Mogilevkin, 2007; Pakhalyan, 2006).

To enhance awareness, deepen reflective analysis
and consolidate a positive attitude towards oneself,
confidence in one’s effectiveness, constructive experi-
ence gained by participants in the process of the train-
ing process, the program includes individual tasks for
independent work. Hence, heads were asked to ana-
lyze how the head’s confidence in their effectiveness
in the digital education space affects the quality of
management activities in the institution in which they
work; write an essay on the topic “The head of a vo-
cational education institution is the leader in the im-
plementation of distance education in the region”; de-
velop a plan for the digitalization of the educational
space, taking into account the specifics of the insti-
tution per year, while providing possible decision-
making options; analyze their personal readiness as
the head of a vocational education institution for man-
agement activities in the context of digitalization of
the educational space and draw up an individual pro-
gram for its development.

The program is designed for 30 hours (includ-
ing 12 hours of classroom training and 18 hours of
individual work) and was implemented in the for-
mat of a special course “Development of heads’ per-
sonal readiness of vocational education institutions
for management in the digitalization of education
space” using the BigBlueButton platform (http://bbb.
uem.edu.ua/).

The content of the program consisted of two train-
ing modules (Module 1. “The head’s personal readi-
ness of a vocational education institution for manage-
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rial activity in the conditions of digital educational
space: essence and indicators”; and Module 2. “The
development of head’s personal readiness of a voca-
tional education institution for managerial activity in
the conditions of digital educational space”), which
fully contributed to achieving the goal of the forma-
tive stage of the research.

Consequently, there is a need to disclose the con-
tent of the program for the development of heads’
personal readiness of a vocational education institu-
tion for management activities in the digital education
space following the selected modules.

Within the framework of the implementation of
the first module “The head’s personal readiness of
a vocational education institution for managerial ac-
tivity in the conditions of digital educational space:
essence and indicators” the main forms of group work
(group communication, discussions, mini-lectures,
individual tasks, diagnostic other actions) were iden-
tified, which best help solve such issues:

* actualization of the needs of participants in im-
proving the efficiency of management in the digi-
talization of educational space;

systematization and deepening of the idea of pro-
fessionally important head’s personality traits of a
vocational education institution, significant in the
digital education space;

development of heads’ beliefs about their value,
efficiency, controllability and managerial compe-
tence in professional life;

improving understanding of the processes of self-
regulation in complicated communicative situa-
tions in the digital education space.

Working in the virtual learning environment on
the platform began with a discussion of organiza-
tional issues, namely defining the purpose and objec-
tives of training, studying the expectations of partici-
pants, discussing the rules of group interaction, help-
ing to adjust to constructive communication, increase
group cohesion, reduce psychological discomfort re-
motely, etc. For this purpose, at the beginning of
each meeting, using various forms of activity (self-
presentations, icebreakers, voicing the actual well-
being and psycho-emotional state, psycho-gymnastic
exercises), which set participants to support a positive
group atmosphere, providing opportunities for indi-
vidual and group reflection.

This was achieved by using, for example, ice-
breaker exercises, when participants took turns con-
tinuing the phrase: “No one knows that I ...”.
Whether performing a modification of the exercise
“Who am I”, during which heads recorded three
items, and then presented the results in the form of
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a mini-presentation “Subordinates think [ am ... Stu-
dents think I’'m. .. In fact, I am...”. Or participation
in a modified and adapted for the remote environment
version of the game “The ball”, in which participants,
passing the conditional ball in the chat to the next,
continued the phrase: “I am an effective head of a vo-
cational education institution because ...”, “For me,
itis important to have a team in the institution because
.7, “If there are difficulties in the work, I am ...”,
etc. After each exercise, there was a discussion about
the state of health, the current emotional state, which
helped to strengthen the personal and group reflection
of heads.

To exploring expectations, heads were asked to
answer questions in general notes: “What are your
expectations from the special course?”, “What ques-
tions are most relevant to you in the context of the
topic of the special course?”.

Actualization of theoretical aspects of heads’ per-
sonal readiness was carried out by including in the
program content of a special course of mini-lectures
and messages from the trainer with the subsequent
group discussion and other practical tasks: “The pur-
pose, objectives and structure of the special course”,
“The role of entrepreneurship in the structure of
heads’ personal readiness of vocational education in-
stitutions for management activities in the context of
digitalization of educational space”, “Personality ori-
entation as an important head’s professional quality in
a digital educational environment”, etc.

To intensify the group discussion, we used the re-
sults of the method of incomplete sentences, which
served as material for discussion in group discus-
sions: “The digital educational environment of a vo-
cational education institution is ...”, “The head’s per-
sonal qualities of a vocational education institution in
the modern digital environment are. .. ”, “Competitive
strategies for managing a vocational education institu-
tion in the digital space are...”, “The most important
aspects in the process of interaction with the team in
the digital education space are...”, etc.

The answers were recorded in a chat, then high-
lighted on a slide in a virtual learning environment
and discussed by all participants. In the course of the
discussion, the facilitator received special encourage-
ment from the answers, which emphasized the impor-
tance of personal qualities that are important in man-
agement in the digital education space.

Implementing the tasks of the first module, the
program of the special course included “brainstorm-
ing” “Rules of the vocational education institution
in the digital environment” with subsequent group
discussion, when participants wrote in general notes
all possible options to support psychologically com-
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fortable digital space of the educational organiza-
tion which they manage. It should be noted, that
heads were very active and inspired to make propos-
als based on their experience, as well as finding non-
standard, creative ideas for creating and maintaining
a favourable digital environment.

In our opinion, the inclusion of the entrepreneur-
ship development unit in the program contributed to
the awareness of the heads of vocational education in-
stitutions of the need to develop entrepreneurial activ-
ity as a necessary professional quality of an educator
in modern conditions of digitalization of educational
space. This task was achieved by group discussions
in chat and audio and video presentations ‘“The main
characteristics of the entrepreneurship of the head and
staff of the educational organization”, the generaliza-
tion and discussion in an interactive mini-lecture us-
ing a multimedia presentation “The essence and im-
portance of entrepreneurship in the activities of heads
and staff of vocational education institutions”.

In particular, increased interest and active involve-
ment were caused by the implementation of a mod-
ified version of the exercise “Identification of inno-
vation in the process of digitization of educational
space” (work in small groups with further discussion)
(Kredentser, 2011), during which participants were
asked to develop a plan for innovative changes re-
lated to development digitization of the educational
environment by items: 1) The purpose of innovative
change; 2) Available resources for implementation;
3) Risks of implementation; 4) Plan for the imple-
mentation of innovative changes; 5) Demonstration of
innovative personality traits.

Participants in small groups formulated the goal
of the jointly chosen innovative change; analysed the
existing and imagined opportunities for project im-
plementation, as well as deterrents, restrictive and
inhibitory circumstances that could potentially affect
the success of implementation; developed a step-by-
step plan for introducing innovative change; listed the
necessary head’ personality traits for the effective im-
plementation of digital innovations in the educational
process. In the end, audience member presented the
results of the joint work of their group to the whole
audience in a virtual learning environment, other par-
ticipants acted as experts and wrote on the board of
joint notes key, in their opinion, the position.

To increase self-confidence, develop confidence in
the effectiveness of their actions, the ability to see in
themselves and other positive qualities served exer-
cise “Name differently”, which was performed indi-
vidually with further discussion in the group. At the
first stage of the exercise, heads were asked to make
a list of 10 own qualities that do not like themselves.
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The next step was to find situations where this quality
would have the opposite meaning. For example, not-
ing that the head is lazy, the phrase continues: “but I
save resources”.

The final stage of work on the program of this
module contained tasks for independent work: per-
formance of individual exercise “Creation of “flower”
of own entrepreneurship”’, modified according to the
purpose of a special course and adapted to conditions
of distance postgraduate education (Krylov, 2000).
Each participant of the program was asked to draw
a flower, like a daisy, and on each petal to write down
those characteristics of entrepreneurship of the head
of a vocational education institution, which, in his
opinion, are important in the digitalization of educa-
tional space, which served to build a personal profile
of entrepreneurship. Then, if desired, participants in
the learning environment presented the results, there
were a discussion and feedback.

The results of processing the above methods of
the first module were used in the process of work-
ing on the second module of the program “The de-
velopment of the heads’ personal readiness of a vo-
cational education institution for managerial activity
in the conditions of digital educational space”, aimed
at improving the personal qualities of heads in the
field of vocational education, important in the con-
text of improving management following the require-
ments of today’s digital educational environment by
solving the following tasks:

* improving skills of effective interaction in a vir-
tual learning environment, creating a favourable
environment by establishing positive feedback;

* systematization and deepening of perceptions
about the role of entrepreneurship in the manage-
ment of vocational education, the possibility of
using a creative approach in solving difficult life
and professional situations;

expanding the repertoire of constructive manage-
ment actions through the use of flexible compet-
itive strategies in the context of digitalization of
educational space;

* development of skills to receive and provide feed-
back and support in difficult professional manage-
ment situations.

To consolidate and develop constructive personal
innovations of the program participants, within the
framework of this module the use of various interac-
tive training forms (group discussion, work in small
groups, role-play, exercises, etc.) was envisaged.

Consequently, the search for internal resources to
overcome complex management situations, increase
the variability of effective self-regulatory strategies,
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as well as the development of skills to adequately
express their emotional states, and thus the develop-
ment of a reflective attitude towards others, helped

the method of incomplete sentences: “I am in-
spired by...”, “I am happy...”, “I am glad...”, “I
soothing...”, “I am worried about...”, “I am con-
cerned...”, “I am sad from...”, etc.

The training exercise in our modification “How
entrepreneurship manifests itself in the work of the
head of a vocational education institution” (Kre-
dentser, 2011) aimed to deepen the understanding
and importance of the main characteristics of en-
trepreneurship of the education head, such as follow-
ing: persistent motivation and persistence in achiev-
ing goals, activity, initiative, independence and inno-
vation in the personal, social and professional aspects
of life. So, the participants in the general chat wrote
or in an audio or video address talked about the ac-
tions of an enterprising person to demonstrate these
qualities in life, and suggested ways to develop them.

To develop a reflective position, self-
understanding, conscious modelling and design
of management activities of heads of vocational
education institutions used a modified exercise
“Technique of personality development” (Frager
and Fadiman, 2012), in the process of which the
following instructions were given: 1) split the sheet
in half, write on the left the personality traits they
would like to get rid of (preferably at least five), on
the right write the opposite trait they would like to
get; 2) identify the traits that participants would like
to acquire in the first place, analyze what can be done
immediately to get closer to the ideal state, how to
behave.

To improve the ability to creatively use available
resources in the process of interaction in the digital
education space following the objectives of the sec-
ond module was the inclusion in the program of a spe-
cial course of business and role-playing games “On-
line Meeting”, the essence of which is given above.

Analytical work in small groups on the joint
project “Portrait of a successful head of a vocational
education institution in the digital educational space”
(Bondarchuk, 2008) helped to summarize the expe-
rience of significant characteristics of the personality
of the head in the digital educational space, skills to
tolerantly express their thoughts and approach to solv-
ing problems, maintaining partnerships, friendly rela-
tions, opportunities to show their talents and creativ-
ity. To do this, rooms were created for group work
in a virtual learning environment, where participants
had the opportunity to discuss and identify common
key positions, recording and editing them in a com-
mon chat room, and then presented the results of their
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projects to the whole group and discussed the results.

Completing the special course program to gain a
positive experience from participating in the training
and creating a situation of success, a modified ex-
ercise “Wish Basket” (Bondarchuk, 2008) was pro-
posed, which was implemented in two stages. At
the first stage, each participant in the chat prescribed
wishes to others, putting them in an imaginary basket.
In the second stage, each head chose a number from
1 to 23 (according to the number of participants), and
the trainer read inspiring phrases of the following con-
tent:

 Life is preparing something extremely pleasant
for you!

* Love yourself as you are!

* Make yourself a gift, you deserve it!
* You will definitely be lucky soon!

* You are unique, just believe in it!

* You are able to achieve much more!
* You will definitely be lucky! etc.

At the same time, the generalization of the
gained experience, conscious living of one’s personal
achievements in the training process, isolation and
transfer to real managerial situations of key skills of
interaction with subjects of educational process in
digital space was facilitated by group discussions to
determine the most vivid impressions of the training,
the main conclusion of the program; questionnaire to
provide feedback to the trainer on the quality of con-
tent, level of organization and usefulness in practice.

4.3 The Results of the Analysis of the
Effectiveness of the Program
Implementation

The developed program for the development of heads’
personal readiness of vocational education institu-
tions to manage in the context of digitalization of ed-
ucational space was based on a combination of ed-
ucational, training and developmental aspects, obser-
vance of the basic rules of group work, carrying out of
rituals at the beginning and the end of each employ-
ment, verbalized reflection that created favourable
conditions for the development of aspects of the per-
son to a context of the researched problem.
Approbation of this program was carried out dur-
ing 2020 based on the Central Institute of Postgradu-
ate Education of the University of Educational Man-
agement in the form of a special course. The pro-
gram of the special course covered 47 heads of voca-
tional education institutions from different regions of
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Ukraine, of which 23 people formed an experimental
group and 24 — a control group. The homogeneity of
the experimental and control groups according to the
initial data on the development of personal readiness
and socio-demographic characteristics was ensured.

In the experimental group, the implementation of
the program of heads’ personal readiness of voca-
tional education institutions for management activ-
ities in terms of digitalization of educational space
was carried out holistically, systematically, under psy-
chological conditions, principles provided by cer-
tain methods, techniques and techniques of training.
Forming experiment ended control testing.

In the control group, classes were conducted
under the traditional curriculum of heads’ profes-
sional development of vocational education institu-
tions, with only two diagnostic sections before and
after the formative experiment.

Statistical processing of the results of approbation
of the program “The development of heads’ personal
readiness of vocational education institutions to man-
agement in the digitalization of educational space”
was carried out according to the same methods as
at the ascertaining stage of empirical research using
SPSS software package, version 17.0 for Windows.

Analysis of the results of the implementation of
the program for the development of psychological
readiness of heads of vocational education institutions
for management activities in the context of digital-
ization has shown its effectiveness in developing the
heads’ personal readiness in this category (table 7).

So, the criterion > revealed that the participants
of the experimental group between the results of the
first and second sections were recorded statistically
significant differences in the levels of heads’ personal
readiness for management in terms of digitalization of
educational space compared with participants in the
control group (p < 0.05).

Also, among the participants of the experimental
group between the results of the first and second sec-
tions on the G-criterion of signs were recorded statis-
tically significant differences in the levels of personal
readiness: an increase in the number of subjects with
a high level of development from 20.8% to 54.1%,
and a decrease the number of respondents with a low
level from 16.7% to 4.2% (p < 0.01).

The participants of the control group did not show
such positive dynamics in the indicators of readiness.
So, as can be seen from table 7, the participants of the
control group according to the results of the first and
second sections were recorded statically insignificant
differences in the levels of personal readiness. In par-
ticular, the number of surveyed heads with a low level
of 16.0% to 8.0% decreased, but these differences are
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Table 7: Quantitative indicators of levels of heads’ personal readiness of vocational education institutions before and post the
formatting experiment (* — differences are statistically significant at the level p < 0.01).

Levels Groups (number of respondents, in %)
of personal | before the formatting experiment (1st cut) | post the formatting experiment (2nd cut)
readiness | experimental group control group experimental group control group
Low 16.0 16.7 8.0 4.2*
Average 60.0 62.5 68.0 41.7*
High 24.0 20.8 24.0 54.1%

not statically significant.

It is noteworthy that the leaders — members of
the experimental group after the formative experiment
have changed the severity of the focus on the case
compared with the participants of the control group
(figure 2).

Figure 2 shows that the level of heads of the ex-
perimental group focus on the case is higher than the
heads of the control group (p < 0.05).

Besides, along with the growth of entrepreneurial
skills, social creativity, etc., according to the partic-
ipants in the final questionnaire, the ability to better
understand the qualities of education heads, important
in the context of digitalization of educational space;
positive attitude towards other people.

Indeed, heads, who participated in the program of
personal readiness for management in the digitaliza-
tion of educational space, had a pronounced ability
to a more positive vision of others, greater awareness
of the peculiarities of interaction in the digital educa-
tional environment compared with the control group.

The effectiveness of the program for the develop-
ment of heads’ personal readiness for management in
the digitalization of the educational space is also evi-
denced by the results of the generalization of the feed-
back questionnaire conducted at the end of the special
course. Specifically, 91.7% of respondents in the ex-
perimental group rated the level of their effectiveness
due to participation in the program on theoretical and
practical achievements as high, and 8.3% — as aver-
age.

Responding to the questionnaire, the respondents
said that participation in the program helped them ex-
pand their theoretical knowledge about the develop-
ment of personal readiness as a professionally impor-
tant quality necessary for successful digitalization of
educational space in the institution, to a better un-
derstanding of themselves, developed skills of self-
control and constructive communication.

In response to questions about the establishment
of successful interpersonal interactions in the digi-
tal learning environment in the experimental group,
95.8% of respondents noted its high level, and 4.2%
— medium.

All respondents in the feedback questionnaire

unanimously stated that they plan to use in their pro-
fessional activities the knowledge gained through par-
ticipation in the program of development of their per-
sonal readiness to digitize the educational space in the
future.

So, during the approbation in the conditions of
distance postgraduate education, the efficiency of the
program of development of heads’ personal readiness
of vocational education institutions to managerial ac-
tivity in the system of digital educational space is con-
firmed.

S CONCLUSIONS

The article substantiates the content and components
of heads’ personal readiness of vocational education
institutions (entrepreneurship, self-efficacy, focus and
constructive communication, active-positive type of
attitude towards other people, and social creativity),
important for management in the digitalization of ed-
ucational space.

The results of the empirical research revealed an
insufficient level of both indicators of heads’ personal
readiness of vocational education institutions to man-
age in the context of digitalization of the educational
process, and the level of their readiness in general.
Ascertained difficulties in the manifestations of en-
trepreneurial activity, in assessing their effectiveness,
the predominance of egocentric orientation, differen-
tiated attitude to others depending on subjective, situ-
ational, useful factors, limiting the focus on creating
a creative digital educational environment in a large
number of subjects.

The specific features of distance postgraduate ed-
ucation in the context of changes in the field of ed-
ucation in recent years are highlighted (combination
of synchronous and asynchronous interaction in the
virtual learning space, the presence of motivating fac-
tors to unite participants in joint distance activities,
the possibility of using interactive forms of distance
interaction, the need to develop information and com-
munication competence), and also the possibilities of
development of personal readiness for management in
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Figure 2: Peculiarities of the expression of focus on the case in the participants of the experimental and control groups of
heads of vocational education institutions after the formative experiment (p < 0.05).

the conditions of digitalization of educational space
through distance postgraduate education.

The program of development of heads’ personal
readiness of vocational education institutions to man-
agerial activity in the system of digital educational
space is developed and realized in the conditions of
distance postgraduate education. The content of the
program consisted of two training modules and was
designed for 30 hours (1 ECTS credit) using the Big-
BlueButton platform.

The principles (professional development of heads
of vocational education institutions, focus on self-
knowledge and self-development of the individual,
the use of active group teaching methods, creative ac-
tivity, partnership) and psychological conditions (cre-
ating a special social environment, an atmosphere of
emotional comfort and creative freedom, mutual sup-
port in the group, trust, respect, activation of adequate
self-perception through reflective analysis) for the de-
velopment of heads’ personal readiness of vocational
education institutions for management activities in the
digital educational environment in terms of distance
postgraduate education are substantiated.

The effectiveness of the author’s program on the
development of heads’ personal readiness of voca-
tional education institutions for managerial activity in
the conditions of digitalization of educational space
in the conditions of distance postgraduate education
is proved. This is evidenced, in particular, by a statis-
tically significant increase in levels of heads’ personal
readiness, as well as the positive dynamics of its de-
velopment in all components of the participants of the
experimental group in contrast to the control.
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The study highlights the problem of creativity of foreign languages teachers of higher education as a pow-
erful resource for self-realization and the development of the personality of higher education student. The
research aims at describing the teachers’ creativity as their ability to creative non-standard thinking, to ef-
fectively solve complex problems of both professional activity and their own lives. The article highlighted
the results of empirical research of value, cognitive and behavioural components and individual-psychological
and organizational-professional factors of creativity of foreign language teachers. According to the results
of ANOVA, there were established statistically significant differences in the manifestations of creativity of
foreign language teachers depending on their gender, age and organizational and professional characteristics.
We offer the structure of the program of the development of creativity of the foreign languages teacher di-
rected on the development of value, cognitive and behavioural components and individual-psychological and

organizational-professional factors.

1 INTRODUCTION

At the age of innovative changes, unpredictable and
ever-changing life demands the evolutionary transfor-
mations in all fields, including education. According
to Kozbelt et al. (Kozbelt et al., 2010), these changes
are impossible without the development of creativity.
Since this development takes point from education,
to form the foreign languages teacher’s creative po-
tential has becoming an urgent request. Moreover,
the education base is creativity due to Guilford (Guil-
ford, 1967), which expands the teacher’s worldview;
makes them to solve serious problems; promotes per-
sonal development; diversifies life; strives to self-
realization and self-actualization.

The World Economic Forum in Davos at 2016 pre-
dicted that creativity in 2020 would be one of the three
most essential skills that employers will value in their
employees, along with critical thinking and compre-
hensive problem-solving. This forces higher educa-
tion institutions to form an institutional environment,
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a creative teaching community capable of developing
creativity, creative thinking, and involving students
in the production of creative knowledge at all levels
(Council of the European Union, 2007).

Increasing creativity in the educational process al-
ways begins with the education of teachers (Rinke-
vich, 2011), the formation of their competencies,
which depends on motivation, competence content of
the educational process and the competence of re-
search and teaching staff and regulated by the Law of
Ukraine “On Higher Education”, Standards and Rec-
ommendations on quality assurance in the European
Higher Education Area, Tuning Educational Struc-
tures in Europe (Gonzalez and Wagenaar, 2008) and
other normative legal acts, administrative documents
which are in the field of responsibility of higher edu-
cation institutions in the context of their autonomy.

In changing real-time conditions, teachers of
higher education institutions by the requirements of
international institutions to form general and special
competencies of graduates (Gonzédlez and Wagenaar,
2008; Bakum and Morozova, 2015; Kazhan et al.,
2020) should demonstrate a high level of effective de-
velopment and implementation of innovative educa-
tional technologies, forms, methods and techniques
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in the organization and content of the educational
process (Kulbashna, 2014; Savchenko et al., 2018).
Teachers have to not only be creative and productive
in any reformations but also: interact effectively in
society; adequately respond to challenges; and acti-
vate their creative potentials. Thus, a modern gradu-
ate is ready to perform novel unexpected professional
tasks that exceed knowledge and experience and re-
quire non-standard creative solutions from him or her.

Teachers have a pivotal role to play in creating a
quality experience for students and providing condi-
tions for the acquisition of new knowledge, compe-
tencies and skills (Smidt, 2015). And it is impossible
to do without critical and creative thinking (Vlasenko
et al., 2020), highly developed imagination, aesthetic
worldview, and openness to new life and professional
experience, flexibility, originality and so on.

Hence, to form a creative personality, it is rele-
vant to: create an appropriate creative environment,
promote the development of a high level of creative
abilities, creative potential and be inclined to creative
activity, etc. “High educational institution has always
been a place of creativity but in the XXI century.
There are much higher requirements for educational
institutions - to become a creative teaching commu-
nity, where students participate in the production of
creative knowledge at all levels” (Korniyenko, 2021).

Creativity is essential both in the theoretical and
practical activities of higher education teachers. Af-
ter all, as Zhuravlova and Filonenko (Zhuravlova and
Filonenko, 2012) point out, a creative teacher per-
ceives problems from a different angle, does not turn
into a stereotypical solution to the problem, but solves
it in an intriguing new way. The creative teacher per-
sonality is characterized by originality, tolerance to
uncertainty, openness to new informative and thor-
ough knowledge, diligence and self-demands. These
allow the teacher to create new products and imple-
ment them in professional activities.

Hence, creative teaching is important in all fields
of education, as a creative foreign languages teacher
of higher education improves and develops students’
creativity, their perception about creativity, and assists
with a successful way into further life.

But the main outcome of creative teaching is that
creative foreign languages teachers of higher educa-
tion institutions teach their student how to upgrade
their creative ideas, beliefs and behaviour (Morris,
2006). In addition, creative teaching is natural part
of foreign languages teachers of higher education in-
stitutions. Accordingly, foreign languages teachers of
higher education institutions have three advantages in
creative teaching, i.e. all languages are naturally cre-
ative; languages classes are unlimited in time of top-

82

ics, and the visualization of real life situations through
different tasks in the classes (Stepanek, 2015).

Creativity of foreign languages teachers of higher
education institutions acquires special meaning, as
it is a powerful resource for the development of
student’s personality of higher education institutions
(Moskaliova, 2014), promotes the development of
constructive, critical thinking and professional com-
petence.

Therefore, the teacher’s creativity, his ability to
creative non-standard thinking, the ability to effec-
tively solve complex problems of both professional
activity and his own life are of particular importance
(Balakhtar, 2019b,c). Consequently, the present study
has aimed to explore the peculiarities of creativity of
foreign languages teachers of higher education insti-
tutions.

2 LITERATURE REVIEW

Around the world, there are many scholars, scientists
and theorists who have made a great contribution to
research about creativity. Creativity is seen by many
researchers in terms of novelty, originality, productiv-
ity, problem-solving ability, the ability to be reflex-
ive and risky (Amabile, 2001; Tanggaard, 2011). To
identify the concept of creativity, it is better to differ-
entiate the terms of creative potential, creative actual-
ization and creative talent (Barbot and Lubart, 2012;
Besangon et al., 2013).

Walberg (Walberg, 1988) stated that the creative
potential is hidden skill to generate the effective orig-
inal work which is a part of personal’s capital. Cre-
ative potential is a mixture of resources becoming
functional with aspects of motivation, cognition and
personality (Sternberg, 2020; Sternberg and Lubart,
1995). The personal’s achievement, which is cre-
ative, considers as creative actualization. Therefore,
creative talent is an ability to produce creative work
(Besancon et al., 2013).

Among modern Ukrainian researchers, a signifi-
cant groundwork in the development of the concept
of creativity as a deep, initial and completely “natu-
ral” personality traits, mechanisms of creative think-
ing, the creative potential was made by Maksymenko
(Maksymenko, 2013), Moliako (Moliako, 2007) and
others.

Particular attention in the context of the problem
under study deserves the work of scientists devoted to
the study of the psychological characteristics of the
creative potential of heads of general educational in-
stitutions (Bondarchuk and Pinchuk, 2015) as a fac-
tor in constructive solutions to managerial problems
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(Moskaliova, 2014), the formation of communicative
competence of leaders of educational organizations
(Briuhovetska, 2010), the formation of a creative style
of activity, knowledge and development of intellec-
tual and creative abilities (Sologub, 2005, p. 4-5) and
others.

Hence, creative potential specifies the mixture
of individual and contextual resources becoming ef-
fective in a creative work within motivation, cogni-
tion and personality factors (Sternberg and Lubart,
1995). Importantly, Sternberg and Lubart (Sternberg
and Lubart, 1995) determine creativity is more than a
combination of an individual’s resources.

Scholars consider on the three points: creativity is
impossible if there are some thresholds for some com-
ponents (for instance, knowledge) even when other
components are high; some compensation prevails
when one component is more powerful than the other
one and confront it (e.g. knowledge versus motiva-
tion); creativity is in process when all the categories
are present and active (Sternberg, 2020).

The system of knowledge, skills and abilities is
dominant in the activity of teachers. It is vital to de-
velop the mental qualities, types and forms of think-
ing (including critical) depending on the specifics
of professional activity. According to Makarenko
(Makarenko, 2017), the cognitive component relies
on the intellectual sphere and reflects “awareness and
knowledge of reality about the profession, possession
of a set of theoretical and practical knowledge on
which praxeological foundations of professional ac-
tivity and practical thinking, and ways of acquiring
knowledge are based”.

Knowledge serves as a “special form of spiritual
assimilation of the results of cognition, the process of
reflecting activities, which is characterized by aware-
ness of their truth”. Assimilation of knowledge is
characterized by purposefulness, systematicity, con-
sistency, logic and meaningfulness. Knowledge deter-
mines the teacher’s attitude to morality, work, value
system, activity and reality in general.

The recognition of the values has a significant role
as certain beliefs remain a central place in the individ-
ual belief system and serve as guiding principles of
life. Value orientations are a mandatory component
in the professional teacher’s activity, display the life
experience, life goals of the individual, and indicate
what is most in demand for him/her and has a per-
sonal meaning. After all, the internal acceptance of
personally unhesitating senses is an imminent condi-
tion for the personal values formation (Honcharenko,
1997, p. 137). As for personal values, it is, as Radul
(Radul, 2019) notes, aware and accepted by the indi-
vidual general meanings of his life.

A teacher of higher education must have universal
(life, man, tolerant, society, happiness, justice, etc.),
national (national idea, native language, the language
of other peoples, traditions, customs, national sym-
bols, folklore, etc.), civil (democratic) rights and re-
sponsibilities, tolerance for dissenters, respect for the
culture and national traditions of other peoples, reli-
gious tolerance, etc.), family (values of family life: re-
spect, love, mutual aid, the harmony of relationships,
etc.) and personal (education, self-realization, health,
life wisdom, etc.) values (Yanitskiy, 2000, p. 6).

It is worth noting that teachers’ ideas about the
system of values, the hierarchy of its beliefs are rele-
vant today. Thus, Rokeach (Rokeach, 1973) describes
values as a firm belief that a particular behaviour or
ultimate goal of existence has potential significance
from his point of view, and may differ from the op-
posite or opposite behaviour or ultimate goal of exis-
tence. Thus, values act as the standards or the crite-
ria regulating as installations, so and actions, compar-
isons, estimations. In other words, they legitimize the
individual and his environment (Farcane et al., 2019).

Creativity is the foremost quality of a person of
the XXI century and is of paramount importance in
the formation of higher education institutions teach-
ers’ professional and methodological competence, in
general, and teachers of foreign languages in particu-
lar. It ““... is a human activity, as a result of which new
material and spiritual values of social significance are
created. Creativity, being the work result and indi-
vidual’s efforts, at the same time, always has a social
character” (Rokeach, 1973). Creativity is a process
that contributes to the creation of new. Creativity is
considered as a potential, an inner person resource,
which is a relatively stable characteristic of the indi-
vidual and provides the ability to abandon stereotyp-
ical ways of thinking, acquire the ability to identify
new ways of solving problems or new forms of ex-
pression (Bondarchuk and Pinchuk, 2015; Dyachenko
and Kandybovich, 1998).

According to Hamza and Griffith (Hamza and
Griffith, 2006), teachers should be ‘“accessible,
friendly, knowledgeable, interesting, caring, leaders,
insightful, imaginative, and able to manage conflicts,
minimize disruptions and create innovative classes in
the classroom”.

According to Saprykina (Saprykina, 2013), the
components of creativity of the teacher’s personal-
ity are motivation, psychological and pedagogical
knowledge, general erudition, pedagogical intuition,
highly developed intellect, high level of universal cul-
ture, and professional mastery of various methods of
teaching and education. The researcher notes that a
creative teacher is independent, self-reliant and per-
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sistent, has high intellectual development, sense of
humour, lively mind and acting character, and is able
to show flexibility in their views.

Achieving the formation of the components of cre-
ativity is complicated by the specific features of the
pedagogical activities of higher education institutions
teachers, which are characterized by: “a special kind
of subjective professional interaction; multifunction-
ality and increased degree of professional responsi-
bility; the need for continuous self-improvement in
teaching and research; the ambiguity of criteria for
assessing the effectiveness of scientific and pedagog-
ical activities; increased social requirements for pro-
fessional and personal qualities of the teacher, etc”
(Bondarchuk and Pinchuk, 2020).

The creativity of a higher education institutions
teacher, including a teacher of foreign languages, is
an integral part of personal development, which in-
teracts with creative socio-cultural relationships, in-
tellectual baggage of knowledge and spiritual values,
experience, skills and abilities between all subjects of
socio-pedagogical activities, which necessarily con-
tributes to self-realization, adaptation, socialization
and self-affirmation of the higher education teacher
(Petryshyn, 2014).

A foreign language teacher may implement vari-
ous activities in the process of teaching foreign lan-
guages, which contribute to both the development of
thinking skills and pronunciation of students: “cre-
ation of associations, analysis of cause-and-effect re-
lations, decision-making, problem-solving, creative
thinking” (Puchta and Williams, 2011). The higher
education teacher may carry out the creative teaching
in two ways: a) creatively teach and present educa-
tional material; b) teach for encouraging the develop-
ment of creativity in the personality of each student.

Creative teaching involves the use of figurative ap-
proaches in the construction of the educational pro-
cess to make teaching more entertaining, exciting and
productive. Teaching for creativity is challenging but
enjoyable, fascinating and efficient. In this case, the
teacher spends more time on: planning the lesson;
creating and developing ideas; evaluating the effec-
tiveness of selected tools and teaching methods; im-
provising, using interactive teaching methods; taking
risks every day; and assuming that the methods and
techniques he/she uses do not always work. Creative
teachers are always ready to experiment, realizing the
need for teaching experience (Guilford, 1959), “ex-
tremely responsible for the quality of teaching, al-
ways energetic, caring about the subjects and cre-
ative” (Volobuieva, 2011).

Buzovska (Buzovska, 2014) considers the peda-
gogical creativity of a foreign language teacher to be
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a decisive factor in the development of creativity in
professional activity on the way to the top of ped-
agogical skills. She estimates the components are
creative thinking, production and generation of new
original ideas and approaches, problem-solving un-
conventionally.

According to Morozov (Morozov, 2004), peda-
gogical creativity consists of communicative and di-
dactic components. At the same time, the basis of
communicative creativity is dialogue and improvisa-
tion, and didactic creativity is receptivity to intellec-
tual values and the ability to innovate.

According to Sidorenko (Sidorenko, 2001), the
creativity of a foreign language teacher has contra-
dictions in problematic situations or creative tasks, as
well as objective (social and material) and subjective
(purpose, knowledge, skills, motivation, etc.) prereq-
uisites for development and realization of creativity
in the process of teaching foreign languages, the pres-
ence of novelty and originality in views on the process
and outcome of teaching.

Moreover, the teacher may indirectly influence the
modelling of value orientations of higher education
institutions students, their behaviour and actions dur-
ing teaching foreign languages. The peculiarity of a
foreign language teacher professional values is due
to his/her teaching a language that, “regardless of
ethnicity and genealogy is one of the most valuable
works of humanity as a civilized community, a reflec-
tion of the mentality of the natives, the phenomenon
of identification and culture” (Mamchur, 2016).

Besides, scientists believe that such components
like his/her inner potential, social and professional
experience, psychological, pedagogical and subject
knowledge, the ability to create new ideas, skills and
capabilities of the future specialist shape the creativity
of a foreign language teacher (Marchiy, 2008); cre-
ative thinking (improvisation, fictional spontaneous
situations, real experience, existing knowledge in a
new form, etc.) (Fisher, 2005; Oliver, 2013; Sawyer,
2011); intelligence, knowledge, thinking skills, per-
sonality, motivation and environment (Sternberg and
Lubart, 1993), etc.

It is also worth noting that the pedagogical cre-
ativity of a foreign language teacher is realized during
working and is manifested in the desire to improve
the professional level and achieve pedagogical skills.
Thus, if teaching a foreign language is fascinating and
exciting, then, as Starbuck (Starbuck, 2006) says, it
is creative teaching with a creative foreign language
teacher.

The professional development, high level of mo-
tivation, openness, high sense of security, propensity
for new and flexible actions, goal-oriented teaching
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are those means that better characterize the creative
personality of a foreign language teacher. At the
same time, it is also vital to have remarkable intelli-
gence, diligence, energy, intuition and self-confidence
(Tavarez DaCosta, 2019).

The indicators of creativity of a foreign language
teacher include:

* a developed memory;
* the ability to concentrate;

* to clearly and logically formulate their ideas,
tasks;

* to acquire skills of analysis of complex situations
and problems, using them in terms familiar to the
interlocutor;

* to have a high intensity of generating ideas, care-
fully filtering;

* the capability to synthesize the general picture;
¢ to be creative;

* to critically evaluate the results of research, espe-
cially their own;

* to develop a broad scientific worldview;

* to get acquainted with the scientific and practical
results of related fields;

* to strive for high culture, etc.

Creativity promotes self-development, adaptive
response to changing societal conditions and allows
producing new ideas using the creative abilities of
teachers, their intellectual experience, and openness
to experience. We suppose it necessary not only to
consider the essence and structure of creativity but
also to explore factors that contribute to the devel-
opment of the creative potential of foreign language
teachers.

Thus, among the factors that contribute to the de-
velopment of the creative potential of foreign lan-
guage teachers, Bretsko and Marushka (Bretsko and
Marushka, 2018) identify: the motivational sphere,
the desire for self-development, improvement of per-
sonal professional skills and abilities; taking into ac-
count individual personality traits; awareness of the
significance of the humanistic value of the creative
individuality of the individual; specific organization
of training of future foreign language teachers; devel-
opment of abilities of future specialists to the analy-
sis, awareness of results of own professional activity;
mastering the knowledge of creative potential, knowl-
edge and understanding of the peculiarities of its de-
velopment, combine and use in pedagogical activities
in the study.

Besides, the researchers have found that follow-
ing properties characterize the creative personality of

a foreign language teacher, as: flexibility, spontane-
ity, creative thinking, imagination, originality, cre-
ative attitude to the profession, demanding the re-
sults of their work, achieving the defined goal of cre-
ative activity and effective solutions to problem sit-
uations, the ability to deviate from stereotypes and
inertia of thinking in teaching, create creative prod-
ucts; need and readiness for creative and professional
self-realization; non-standard attitude to oneself, the
world around, to any life situations and phenomena.

The psychological factors of development of pro-
fessional creativity of a teacher of foreign languages
singled out by Hotsulyak (Hotsulyak, 2008) deserve
special attention in the context of our research. These
include the motivational readiness of the teacher to
work systematically to improve the level of method-
ological skills; ability to critically analyze one’s own
professional activity, which makes it possible to iden-
tify characteristic psychological barriers and choose
“developing” strategies for their prevention and over-
coming; self-analysis of the formed system of me-
thodical and professional knowledge, skills, abilities
and search of new means and ways of teaching a for-
eign language; mastering by the teacher of innovative
interactive methods, forms and methods of solving
specific tasks of teaching a foreign language with the
observance of the appropriate psychological continu-
ity of the stages of mastering the methods of solving
methodological and pedagogical problems.

Thus, taking into account the above and taking
into account the definitions of creativity in the works
of scientists, we interpret the creativity of a foreign
language teacher as personal property, an inner re-
source that allows creative and innovative activities
aimed at producing and generating original (non-
trivial) foreign ideas and approaches. languages, ef-
fective solution of tasks in a non-traditional way, con-
structive non-standard and critical thinking, the desire
to improve their own experience, professional abili-
ties on the path to self-realization and the formation of
creative personality of students in foreign languages,
using interactive teaching methods involving innova-
tive technologies.

Components of creativity of a foreign teacher
are a cognitive component (system of general and
appropriate knowledge about creativity, features of
creative potential, understanding and understanding
of methods of teaching foreign languages based
on creative technologies, production of non-trivial
ideas, critical thinking), value (set of values, needs
and motives), which promote and accompany cre-
ative and innovative activities) and behavioural (ef-
fectiveness in making non-standard decisions, cre-
ating creative products, the ability to self-organize
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creative work, etc.) components. The individ-
ual psychological (perfectionism, self-esteem, etc.)
and organizational-professional (creative environ-
ment, professional workload, communication, com-
pression, etc.) factors promote the development of
the creative potential of foreign language teachers is
promoted.

In addition, contrary to common beliefs, creativity
is not only for exceptional people but it is a develop-
mental thing for all people (Kaufman and Sternberg,
2007; Sternberg and Williams, 1996).

3 METHODOLOGY AND
RESEARCH PROCEDURE

Presently, there are many different technologies to
measure the personality’s creativity and creative po-
tential.

To study the components of creativity of for-
eign language teachers, we used: M. Rokeach’s
method ‘“Value orientations” (Rokeach, 1968), K.
Ryff’s questionnaire “Scales of psychological well-
being” (Ryff, 1989), test “Diagnosis of the creative
potential and creativity” (Rogov, 1999), scale “As-
piration to be an independent person” test “Creativ-
ity” (Nikiforov et al., 2003), V. Boyko’s method “Di-
agnosis of communicative tolerance” (Boyko, 1998),
method of reflexivity by A. Karpov (Karpov, 2003),
method “Scale of self-efficacy” by R. Schwarzer and
M. Jerusalem (Topolov, 2011), O. Filatova’s method-
ology “Passive Perfectionism Scale” (Filatova, 2016),
S. Budassi’s “Personality Self-Assessment Method”
(Chudnovskiy, 2006), P. Spector and S. Jex’s “Profes-
sional Stress Scales” (Topolov, 2011), P. Spector and
S. Jex’s “Professional Workload Scales” (Topolov,
2011), P. Spector and S. Fox’s (in the adaptation
by E. Topolov) method “Factual Autonomy Scale
(FAS)” (Topolov, 2011), constructive resistance scale
(Topolov, 2011), method of incomplete sentences in
author’s modification.

The research was conducted among the foreign
languages teachers of higher education institutions.
The total size is 208 foreign languages teachers of
higher education from different regions of Ukraine
(Chernivtsi — 53% of respondents and Kyiv — 47%
respectively). The test includes eight indicators: cu-
riosity, self-belief, resilience and persuasiveness, am-
bition, auditory memory, visual memory, the desire
to be an independent person, the ability to think ab-
stractly and, the last one, the ability to focus on busi-
ness. Accordingly, we identified the levels of creativ-
ity:

* low — creative potential is limited, there is a lack
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of faith in own strength, self-underestimation;

* average — indicates the ability to improve the cre-
ative potential by destroying the fear of failure and
public condemnation;

e high — creative potential is enough high and
broadens the creative opportunities.

The respondents were grouped by:
» gender (male — 39.4% and female — 60.6%);

e age — 1 - up to 30 years (22.1%), 2 — 30-40 years
(28.8%), 3 — 40-50 years (26.9%) and 4 — over 50
years (22.1%).

We processed the data and made the presentation
of results with the statistical software package SPSS
21.0.

4 ANALYSIS OF RESEARCH
RESULTS

First of all, we were interested in the system of gen-
eral and special knowledge of foreign language teach-
ers about the essence of creativity, understanding and
awareness of the features of creative potential, the
specifics of creativity in the professional activities of
higher education institutions, their ability to reflect
and more.

After all, there is a growing need for people with
non-standard thinking, ready to show a creative ap-
proach to solving various problems, able to adapt to
rapidly changing socio-economic conditions, compet-
itive in the European labour market. Creativity is a
formidable factor in the development of personality,
its ability to abandon stereotypical ways of thinking,
to bring something new to the experience (Barron,
1969), “the ability to reflect the individual’s ability to
create new concepts and develop new skills, i.e. the
ability to create” (Morozov and Chernilevskiy, 2004).

The cognitive component of teachers’ creativity in
foreign language teaching should be based on men-
tal processes and actions, the basis of which is the
understanding and use of this phenomenon in speech
(Hodovanets and Lehan, 2016).

According to Kolesnikova and Dolgina
(Kolesnikova and Dolgina, 2001), in the acqui-
sition of cognition the following components play a
significant role: the performance of speech actions
according to rules (level of rules); awareness and
understanding of meanings of lexical units (level of
meanings); peculiarities of formulation of utterances,
their structure (level of speech activity); awareness
of utterance function (requests, advice, objections,
etc.) (social level); awareness of the conformity of
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the reported information to the cultural norms of
native speakers (cultural level); awareness of higher
education students of the peculiarities of education
(techniques, methods, tools, etc.); evaluation of their
effectiveness, and also self-assessments of the level
of language learning (students’ cognitive style of
work).

Teaching foreign languages involves not only
mastering the actual linguistic knowledge but also the
translation of knowledge about the world. After all,
mastering a foreign language, we “learn the image of
the world inherent in the relevant people, a vision of
the world through the prism of national culture, one
of the most important components of which is lan-
guage”.

According to Leontyev (Leontyev, 2017), the
main task of mastering a foreign language is to
“learn to orientate as a native speaker does”. This
forces teachers to ensure the appropriate context in
the classroom by regularly creating tasks following
new modern needs and challenges (problem situa-
tions, active communication, active participation in
dialogues, seminars, workshops, conferences, cre-
ative tasks, projects, etc.), initiative and the develop-
ment of interactive teaching skills.

The study of the features of creativity of foreign
language teachers in higher education institutions was
conducted by the indicators and criteria of value, cog-
nitive and behavioural indicators of the components
presented in the author’s model. First of all, we were
interested in the value attitude of foreign language
teachers to the constructive transformation of reality.

After all, the study of foreign languages involves
not only direct modelling of the person’s value be-
haviour and actions but also (Topolov, 2011):

* involves students in socio-cultural relations;

* promotes a person’s ability to be tolerant of an-
other nationalities and cultures;

* pays attention to their own culture.

According to the results of empirical research, we
revealed an insufficient level of development of value,
cognitive and behavioural indicators of the compo-
nents of creativity of a foreign language teacher.

Thus, table 1 shows that the vast majority of re-
searchers are characterized by a low level of need
for interesting (creative) classes (76%), which prob-
ably leads to a lack of motivation to create innova-
tive methods and techniques (75.5%), designed to im-
prove the quality of activities, its effectiveness. It is
worth remembering that needs are the primary source
of motivation to implement interesting (creative) ac-
tivities.

Besides, motivation is related to attitude, in par-
ticular, a high level of positive attitude to the forma-
tion and development of creative abilities was found
in 75.5%) researched teachers.

However, the value of creativity in the transfor-
mation of reality characterizes about half of the re-
spondents (49%), and the desire for self-development
(27.9%), freedom (individual independence) (38.5%)
— in about a third of respondents. In our opinion, this
may cause problems in the implementation of creative
thinking and the development of abilities, motivating,
directing and regulating functions in teaching foreign
languages to students.

Analysis of the value component of the creativity
of foreign language teachers shows a certain inconsis-
tency of their values with the purpose and objectives
of professional activity, however, without a value ap-
proach, “neither activity nor human life as a being
with different needs, interests and goals is impossi-
ble” (Tugarinov, 1988, p. 256).

Therefore, in our opinion, special attention should
be paid to promoting the development of motivation,
values, the interest of teachers in creative teaching
of foreign languages, reducing the influence of var-
ious demotivators of their professional activities (low
wages, lack of opportunities to improve skills, de-
velop their creativity, develop and implement inno-
vations, etc.).

Table 2 shows an insufficient level of the cogni-
tive component indicators of creativity of foreign lan-
guage teachers. Thus, most of the respondents are
characterized by low (clear ideas about creativity and
features of foreign language teaching) (77.9%), the
ability to produce non-trivial ideas (original) (69.2%)
ability to understand and accept the individuality
of another (46.2%)) and average (an initiative of
teachers in the organization and conduct of creative
classes (57.2%), self-belief (80.2%), critical thinking
(59.6%)) levels.

The value of a person, in general, and teachers of
foreign languages is determined by their ability and
experience to meet their own needs, motivate them-
selves to achieve goals and desires. In other words,
it means to take responsibility for your privacy. Ac-
cording to the study, most teachers are characterized
by an average level of self-belief, their strengths and
abilities, their self-worth as a teacher of foreign lan-
guages (80.2%). It may be due to various reasons and
indicates problems in accepting oneself as a person,
a teacher, dissatisfaction with oneself, destructive be-
haviour etc.

According to Dostovalov (Dostovalov, 2004),
faith serves as a three-component social attitude,
which, depending on the consistency of its compo-
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Table 1: Levels of the value component of creativity of foreign language teachers.

Creative potential indicators

Levels number of
(respondents in %)

Low | Average | High

Value component

the value of creativity in the transformation of reality 49.0 34.6 16.3

desire for self-development 26.9 45.2 27.9

motivation to create innovative methods and techniques 75.5 19.2 53
positive attitude to the formation and development of creative abilities | 2.4 221 75.5
the need to implement interesting (creative) classes 76.0 18.3 5.8

desire to be an independent person (desire for freedom) 22.1 39.4 38.5

Table 2: Levels of the cognitive component of creativity of foreign language teachers.

Creative potential indicators

Levels number of
(respondents in %)

Low | Average | High

Cognitive component

clear ideas about creativity and features of foreign language teaching | 77.9 15.9 6.3
ability to produce non-trivial ideas (original) 69.2 21.2 9.6

initiative 26.4 57.2 16.3

the ability to understand and accept the individuality of another 46.2 46.2 7.2
Self-belief 14.4 80.2 4.8

Ability to understand and reflect

20.2 59.6 20.2

Critical thinking

23.1 59.6 17.3

nents (operational and reflexive), requires sufficient
maturity and focuses on internal mental processes.

After all, “self-confidence may not always be
reflected in a particular life situation or area due
to lack of time or self-interest, a tendency to self-
knowledg”. The scientist notes that the individual’s
awareness of self-worth, the cognitive component of
self-confidence is manifested first at the operational,
more superficial level, and later — at the reflexive
level. The ability to understand and reflect on most
teachers is developed at an average level (59.6%).

The obtained results testify to the existing prob-
lems not only of knowledge and understanding of
oneself but also awareness of how others understand
and perceive the teacher’s personality: emotional re-
actions and cognitive representations of personality.
Only the one-fifth of the respondents (20.2%) has a
high level of reflexivity, which, in turn, ensures the
direction of their activity on the development of them-
selves as a whole, as a “system of systems” (Kostiuk,
1989); and on their characteristics on the possibilities
of self-construction, self-cause, self-development and
self-improvement.

The obtained results show that the respondents are
insufficiently aware of the essence, the content of cre-
ativity, innovative methods and forms of foreign lan-
guage teaching. Likewise, this complicates the ability
of teachers to implement creativity, accept and cre-
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ate new, non-standard thinking, generate original and
useful ideas. After all, it is the creativity of a foreign
language teacher that determines their “readiness for
change, rejection of stereotypes, and search for orig-
inal solutions to complex problems in a situation of
uncertainty” (Yakovenko, 2012).

Exploring the ability to implement creativity in the
professional activities of foreign language teachers,
we studied the features of the behavioural component.
The obtained results 3 showed a low level of ability
to take creative solutions (84.6%), to create new cre-
ative products (76.4%), to introduce innovative meth-
ods and forms (83.2%), ability to innovate, ingenuity
(87%), despite the average level of self-organization
of creative work (66.3%) and a high level of focus on
business (70.2%) (table 3).

Thus, the behavioural component requires a sig-
nificant expansion of teachers’ behaviour through
awareness of some common ways of teaching foreign
languages, creating conditions for the effective for-
mation and development of creative competence.

The effectiveness of professional activity of teach-
ers relies on several individual psychological and
organizational-professional factors that provide sig-
nificant conditions and factors influencing foreign
language teaching success.

Success factors are based on the structure of the
professional activity. It allows identifying them with
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Table 3: Levels of manifestation of the behavioural component of creativity of foreign language teachers.

Creative potential indicators

Levels number of
(respondents in %)
Low | Average | High

Behavioural component

The ability to take creative solutions 84.6 13.0 24

The ability to create new creative products 76.4 16.8 6.7

The ability to introduce innovative methods and forms | 83.2 10.1 6.7
The ability to self-organize creative work 17.3 66.3 16.3
Focus on business 27.9 1.9 70.2

The capacity for innovation, creativity 87.0 10.6 24

The ability to manage a professional environment 31.7 423 26.0

its structural components, creating conditions for the
development of internal motivation to generate and
implement creativity, improving the educational pro-
cess by creating innovative methods and techniques
of teaching foreign languages.

We are impressed by the opinion of Buchatska
(Buchatska, 2005) on the importance of creating such
conditions under which the student would be a sub-
ject of educational activity, its active participant and
creator.

Given the importance of individual psychological
factors that contribute to the successful learning of
foreign languages, it is necessary to teach students
how to:

» work independently;

* act thoughtfully, consistently, systematically;
* build self-confidence;

* develop their professional competence;

» promote personal development, and so forth.

According to the results of the study of individ-
ual psychological factors of creativity of foreign lan-
guage teachers (table 4), we revealed a low level of
perfectionism (39.4%), which complicates a respon-
sible attitude to foreign language teaching, following
internal patterns and high standards. Only 39.4% of
respondents strive to be the best, perfect, and unsur-
passed, grow personally and professionally, motivat-
ing oneself to successful creative activity (table 4).

Besides, more than half of the teachers displayed
low inadequate self-esteem (65.4%). Only 4.6% of
teachers have an adequate attitude to themselves, their
abilities, capabilities, orientation, activity and social
significance. That is just self-esteem is a vital internal
mechanism of self-regulation of behaviour and func-
tioning, which may change in the process of operation
and interaction of a foreign language teacher with the
environment.

Almost half of the respondents (49%) showed the
low level of adaptive abilities in interaction with peo-

ple, which complicates the creating positive motiva-
tion to form innovative methods and techniques of
teaching foreign languages and acceptance by teach-
ers of norms and values of creative professional activ-
ity. Adaptive abilities register that 3.8% of respon-
dents have convenient and modifying opportunities
to interact while learning foreign languages, hence,
which contribute to:

e the growth of internal motivation;

* positive changes in the value, cognitive, emotional
spheres.

They display in behaviour, creativity, generation
and implementation of innovative methods and forms
of foreign language teaching.

Autonomy (self-government) is a personal quality
insufficiently developed (39.4% - the average level),
which characterizes: independence; and the ability to
self-determination in decision-making and actions of
the teacher to learn foreign languages based on their
principles, views, values, strategies, goals, available
resources and motives, etc.

According to the Vinogradova (Vinogradova,
2002), this is “the main quality of personality, which
is manifested in tolerability, non-conflict, as well as
resilience, trust and the ability to calmly and without
irritation to accept the individuality of others”. Com-
municative tolerance is relevant to foreign language
teachers.

Thus, communication is one of the essential tools
of their professional activity, based on a friendly atti-
tude to others and a desire to interact based on con-
structive dialogue in foreign language learning.

So, it is necessary to realize creativity, energy, ac-
tivity, diligence and purposefulness, ability to trans-
form the reality (Balakhtar, 2019a).

We established the average level of development
of communicative tolerance (67.8%) as the most typ-
ical for foreign language teachers. This indicates
the ability to not fully interactively use language and
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Table 4: Levels of manifestation of individual psychological factors of creativity of foreign language teachers.

Creative potential indicators

Levels number of
(respondents in %)
Low | Average | High

Individual psychological factors

perfectionism 394 21.2 39.4
self-esteem 65.4 34.6 -
adaptive abilities in interaction with people | 49.0 47.1 3.8
Autonomy (self-government) 24.0 39.4 36.5
Communicative tolerance 32.2 67.8 -

other means of communication (a range of interac-
tive technologies, skills and abilities to function in
socially heterogeneous groups). Thus, the results in-
dicate the probability of not always successful inter-
action, cooperation in teaching foreign languages (ta-
ble 4).

In our opinion, the development of creativity of
foreign language teachers is influenced not only by
individual psychological factors but also by organi-
zational and professional ones, namely: professional
workload, professional compression, ability to con-
structive resistance.

Thus, 20% of the studied teachers showed a high
level of professional workload; 25% of people expe-
rience professional stress while teaching foreign lan-
guages; 27.9% of respondents are capable of con-
structive resistance (table 5).

Summarizing the results of the empirical study
of value, cognitive and behavioural components, the
following levels of creativity of foreign language
teachers, in general, were identified: above average
(10.6%), average (42.3%), below average (37.0%)
and low (10.1%) (table 6).

At the ascertaining stage of the empirical study,
there were no foreign language teachers with a high
level of creativity. At the same time, the results of
ANOVA revealed statistically significant differences
in the manifestations of creativity of foreign language
teachers depending on their gender and age (figure 1,
p < 0.05) and organizational and professional charac-
teristics (figure 2, p < 0.01). Thus, teachers of foreign
languages, both female and male, have a tendency by
creativity at the level to increase in (p < 0.05).

We suppose that the increase of creativity of
foreign language teachers with age comprehends
through: holding a higher position; obtaining a degree
and academic title; respectively higher pay; higher so-
cial status; more opportunities to meet the needs of
teachers, i.e. a more inclusive balance between con-
tributions efforts and benefits, although not enough.

We may assume that the insufficient level of cre-
ativity is due to the introduction of mass distance
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teaching in a pandemic of the COVID-19 in higher
education institutions. It has led to an increase in
the working teacher’s load upon digitalization of ed-
ucation (Tkachuk et al., 2021; Velykodna, 2021; Ve-
lykodna and Frankova, 2021).

The teacher is forced, in addition to teaching for-
eign languages, to master: new digital tools by the
model of digitization chosen by the institution of
higher education; ICT and learning tools; new roles,
tasks and activities; new methods, forms and tech-
niques of distance teaching; and to establish effec-
tive communication of all participants in the educa-
tional process on network platforms, etc. (Areshon-
kov, 2020).

Besides, the peculiarities of the creativity of teach-
ers of foreign languages, depending on the position,
show that, in general, creativity grows with increas-
ing professional status (figure 2, p < 0.01).

This is probably due to different requirements for
the professionalism of teachers (assistant, senior lec-
turer, associate professor, professor), as well as “the
urgent need for a radical change of emphasis on pro-
fessional competencies of teachers in the transition to
digital universities and distance education in particu-
lar” (Areshonkov, 2020, p. 3).

The results are consistent with the JD-R model,
in which professional activities include requirements
and resources (Demerouti et al., 2001, p. 501).

Authors defined the Job requirements as “aspects
of the job that require sustained physical or mental
effort and are therefore associated with certain physi-
ological and psychological costs”.

The higher the status of the teacher, the presence
of a scientific title, scientific degree — diversify the op-
portunities of teachers in the implementation of cre-
ative activities, the higher the level of autonomy, in-
teraction. At the same time, the lower the status of
the teacher, the fewer opportunities he/she has and the
more work overload. This, in turn, causes stress, con-
flict and insecurity and can lead to burnout. Accord-
ing to the JD-R model, stresses arise due to an imbal-
ance between the requirements of professional activ-
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Table 5: Levels of manifestation of organizational and professional factors of creativity of foreign language teachers.

Creative potential indicators

Levels number of
(respondents in %)
Low | Average | High

Organizational and professional factors

Professional workload

30.8 49.0 20.2

Professional stress

40.4 34.6 25.0

Ability to constructive resistance

34.6 37.5 27.9

Table 6: Levels of manifestation of components and factors of creativity of foreign language teachers.

Levels of manifestation of components of creativity, in %
Components and factors .

low | below average | average | above average | high
Value component 6.3 47.1 34.1 12.5
Cognitive component 0.5 41.8 51.9 5.8
Behavioural component 10.1 62.0 23.6 4.3
Individual psychological factors 11.5 25.0 54.3 9.1

Organizational and professional factors | 26.0 3.8 394 28.8 1.9

ity and the resources that the teacher invests to meet
these requirements (Schaufeli and Salanova, 2011).

We established statistically significant differences
in the creativity of foreign language teachers lean-
ing on the language of teaching. Thus, the study
results of teachers’ creativity while teaching English
showed lower rates than teachers of other foreign lan-
guages, including French. So, teachers may imple-
ment the creative approach in the teaching of foreign
languages; and language is a means of communica-
tion that is studied through the personal activities of
students. Typical tasks are search and creative, for
instance:

* filling information gaps;
* role-playing games;
* solving problems, and so on.

Typical forms of work are group and pair work,
which contribute to the formation of a creative per-
sonality of both student and teacher. After all, it is
impossible to teach something if you do not own it
yourself. The use of interactive forms and methods of
work helps to form a positive interdependence and in-
dividual responsibility. Face-to-face interaction cre-
ates a collective and friendly skill. The process of
working in groups or pairs is always creative and ex-
ploratory: the task is set before the group, and ev-
eryone has an incentive to excel and make a contri-
bution. The use of group forms of work creates con-
ditions for both the development of thinking and for
self-affirmation.

We assumed that the creativity of foreign language
teachers affects their life satisfaction and subjective
well-being in general. Hence, teachers of higher ed-
ucational institutions have to achieve subjective and

psychological well-being, “strive to develop their per-
sonal potential, to create positive relationships, to en-
gage in productive and creative activity, to use their
creative abilities to generate innovative ideas, im-
prove their well-being and satisfaction with life, work
and self-develop” (Androshchuk et al., 2020). Ac-
cording to the results of ANOVA, we found statisti-
cally significant differences in subjective well-being
depending on the level of development of creativity
of foreign language teachers (figure 4, p < 0.01).

Figure 4 shows that teachers with a higher level of
creative potential development show higher indicators
of subjective well-being. This means that:

* they feel happy and confident;

* they are able to adapt to changing the professional
conditions;

* they are motivated to implement creative meth-
ods and techniques for the development of value,
cognitive and behavioural components of individ-
ual psychological and organizational-professional
factors of creativity of foreign language teachers.

In our opinion, it is impossible to achieve subjec-
tive well-being without enthusiasm for one’s work,
without motivating oneself to achieve success, profes-
sional growth, positive attitude to oneself as a teacher,
a person. Therefore, in our opinion, it is expedient
to develop a training program for the development of
creativity of foreign language teachers to achieve their
subjective well-being and success in professional cre-
ative activity.

The training program “Development of creativ-
ity of a foreign language teacher as a factor of their
subjective well-being” consists of 5 sessions aimed at
the development of value, cognitive and behavioural
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Figure 1: The peculiarities of psychological safety of the educational environment of participants in the educational process

depending on gender and professional status (p < 0.05).

components and individual psychological and organi-
zational and professional factors. Each session con-
tains informational, diagnostic, developmental and
creative stages. Each stage involves tasks of different
types and kinds of complexity (interactive lectures,
thematic discussions, use of questionnaires, surveys,
methods (“Creativity” (Nikiforov et al., 2003), “Your
creative potential” (Rogov, 1999), “Diagnosis of
communicative tolerance” (Boyko, 1998), methods
of measuring reflexivity (Karpov, 2003), etc.), the
method of incomplete sentences, developmental ex-
ercises (“Creativity”, “Creative qualities of a teacher
of foreign languages”, “Believe in their creative abili-
ties”, “16 associations”, “Alphabet”, “Creative life”,
“Suitcase, basket, meat grinder”, ‘“Teacher’s cre-
ative personality”, “Life situations”, “Visualisation”,
“Drawing of professional “I”, “Realization of pro-
fessional skills”, “To be a teacher”, “Experience of
my mistakes”, “Who we are in a changing world”,
etc.), conducting organizational and activity games,
performing creative tasks, etc.

The first session aims at forming a value attitude
to the constructive transformation of reality and pro-
motes the development of the value of creativity for
the individual; striving for self-development and be-
ing an independent person; the development of mo-
tivation to create innovative methods and techniques;
positive attitude to the formation and development of
creative abilities; needs for the implementation of in-
teresting (creative) classes.
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The second session involves the formation of
knowledge, awareness and understanding of the pe-
culiarities of teaching foreign languages through the
use of creative technologies: expanding ideas about
creativity, innovative methods and forms of teaching
foreign languages; ability to produce non-trivial ideas
(original); to show initiative in the organization of
creative activity; ability to understand and accept the
individuality of another person; self-believe and the
ability to understand and reflect; think critically.

The third session promotes the creative effective-
ness of teaching foreign languages, namely the ability
to make non-standard decisions, create new creative
products, self-organization of creative work; to intro-
duce innovative methods and forms; focus on busi-
ness; be capable of innovation, ingenuity, manage-
ment of the professional environment.

The fourth and fifth sessions aim at the develop-
ment of individual psychological and organizational-
professional factors, which promote the development
of creativity and motivate foreign language teachers
to achieve subjective well-being and success in pro-
fessional creative activity.

S CONCLUSIONS

Thus, the results of the study revealed an insuffi-
cient level of formation of cognitive, value and be-
havioural components and individual-psychological
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and organizational-professional factors of creativity
of language teachers. According to the results of an
empirical study of the value component of creativity,
we have identified a low level of development of the
value of creativity, the transformation of reality, mo-
tivation to create innovative methods and techniques,
the need to implement interesting (creative) activities.
The high level is revealed only by the indicator of a
positive attitude to the formation and development of
creative abilities.

We revealed an insufficient level of development
of the cognitive component of creativity of foreign
language teachers, namely: low level of clear ideas
about creativity and peculiarities of foreign language
teaching, ability to produce non-trivial ideas (origi-
nal), ability to understand and accept the individual-
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Figure 4: Features of creativity of foreign language teachers
depending on the subjective well-being (p < 0.01).

ity of another. The study revealed the average level of
the initiative of teachers in the implementation of cre-
ative activities, self-belief, and ability to understand
and reflect, critical thinking. The low level was char-
acteristic of the relevant behavioural component of
the creativity of foreign language teachers, namely:
the ability to make non-standard decisions, create new
creative products, implement innovative methods and
forms, be innovators, and show ingenuity. The results
showed an insufficient level of manifestation of the
development of creativity of foreign language teach-
ers depends to a large extent on individual psycholog-
ical factors (perfectionism, adaptive abilities in inter-
action with people, autonomy) and organizational and
professional factors (professional workload, profes-
sional compression, communicative tolerance, ability
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to constructive resistance).

We consider the development and testing of the
program an urgent need for their psychological sup-
port and additional support in the development of the
components of creative potential, the ability to think
critically, establish contacts and interact, be creative,
creative individuals.

Besides, we came up with the following way of
solving the current problem in the future, i.e. to test
and develop the program to promote the creativity of
teachers of foreign languages.

We offer the structure of the program of develop-
ment of creativity of the foreign languages teacher
consisting of 5 sessions directed on the develop-
ment of value, cognitive and behavioural components
and individual-psychological and organizational-
professional factors. The program contains informa-
tional, diagnostic, developmental and creative stages
that promote the development of creativity and moti-
vate foreign language teachers to achieve subjective
well-being and success in professional creative activ-
ities.

Prospects for further research on this issue are the
extension of the criteria and methods for studying the
effectiveness of the training program “The develop-
ment of creativity of foreign language teachers as a
factor in their subjective well-being”.
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Abstract: The current state of implementation of distance learning in general secondary education institutions and the
existing disadvantages in the organization of this form of education during quarantine were analyzed in the
research; besides, the necessary means for the effective organization of distance learning were allocated. The
expediency of the deployment on the basis of the Moodle platform “Educational portal for general secondary
education institutions” was substantiated and the preconditions for its using by the participants of the ed-
ucational process of these institutions are determined; the structure of the electronic educational resource is
presented. It is established that it is much better for students to use the weekly format of the course, which pro-
vides enough time for any student not only to learn educational materials either independently or with the sup-
port of a tutor according to the curriculum, but also for homework, recreation, hobbies and self-improvement.
An example of the structure of a distance course for a particular class of general secondary education is given.
Compulsory content elements in the structure of the distance course are distinguished.

1 INTRODUCTION 120 million people in 2023 (Tatarchuk, 2020).
In 2013, the Order of the Ministry of Education
1.1 The Problem Statement and Science approved the ‘“Regulations on distance

learning” (Verkhovna Rada of Ukraine, 2013), which
defines the basic principles of organization and imple-

The question of the probable existence of distance ed- i . N :
mentation of distance learning in Ukraine.

ucation is no longer relevant. The distance educa- )
tion exists all over the world and occupies a socially- Because of the threat of the spread of coronavirus
significant place in the field of education (Léndrt, COVID-19 in Ukraine, the Cabinet of Ministers in-

2021). At the end of 1997, there were about 1,000 dis- troduced the quarantine measures, prohibiting attend-
tance learning institutions in 107 countries. In 1997 ing the educational institutions throughout the coun-
the number of those who received higher education try since 12 March 2020 (Verkhovna Rada of Ukraine,

due to the distance education system was about 50 2020; KMU, 2920)'
million people, in 2000 the quantity increased, it was In such circumstances, the heads of educa-

90 million people, according to the forecasts it will be tional establishments and also preschool, general sec-
ondary institutions, vocational and technical educa-

(2 https://orcid.org/0000-0002-9594-6602 tion, professional higher and postgraduate education
5@ nhttps://orcid.org/0000-0002-1038-8569 are obliged to ensure the organization of the educa-
(Y https://orcid.org/0000-0003-1261-538X tional process on the basis of distance learning tech-
4@ nttps://orcid.org/0000-0003-1845-9664 nologies for the period of quarantine (MON, 2020).
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Most teachers are aware of this form of organiza-
tion of the educational process, but only a few have
used its elements in their professional activities or
for self-education. However, nowadays teachers must
quickly and effectively use the latest technologies,
methods and forms of learning and studying.

The creation of an educational portal with
methodological and didactic materials, Ukrainian e-
encyclopedias, multimedia textbooks and interactive
online resources was provided within the reform of
education and science, to help teachers to cope with
everything (KMU, 2018).

1.2 Related Works

The National Report on the Status and Prospects of
Education Development in Ukraine points out that
“effective development of education is possible only
if all components of pedagogical systems, including
informational and educational environments of ed-
ucational institutions, are modernized based on the
implementation of anthropocentrism paradigms and
equal access to the quality education. Among the
important directions as for the development and im-
provement of the education system, the problems of
informatization of the educational process are of par-
ticular importance, it allows expanding and deepen-
ing the theoretical knowledge base and creating effec-
tive computer-based methodological systems of edu-
cation” (MON, 2016).

The primary task, defined in the Concept of Digi-
tal Economy and Society of Ukraine for 2018-2020,
is the formation of a thorough national policy of digi-
talization of education as a priority component of ed-
ucation reform, one of the main directions of which
is the development of distance education using cogni-
tive and multimedia technologies (Verkhovna Rada of
Ukraine, 2018).

Bykov (Bykov, 2008) notes that among the most
modern educational technologies that have actively
declared themselves at the end of the 20th century and
have become really widespread in developed coun-
tries nowadays there are distance learning technolo-
gies that support and provide distance education. Be-
sides the distribution of the world educational space
takes place and distance education plays a leading role
in this process, significantly diversifying the market
of educational services.

The scientific researches of Ukrainian and foreign
scientists cover theoretical, methodical, technologi-
cal, as well as practical aspects of providing distance
learning of pupils, students, teachers and others. Thus
Bykov and Shyshkina (Bykov and Shyshkina, 2014),
Kukharenko (Kukharenko, 2013a,b; Kukharenko and
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Oleinik, 2019) and others analyzed the available nor-
mative implementation of distance education and the
recommendations for the formation of draft docu-
ments “Regulations on distance learning in the system
of general secondary education” and “Standard regu-
lations on the resource center of distance education in
the system of general secondary education” are devel-
oped.

The peculiarities of the organization of distance
learning and the requirements for the usage of dis-
tance learning platforms in the institutions of post-
graduate pedagogical education were determined in
(Petrenko et al., 2020). The basics of the use of dis-
tance learning technologies in the training of future
specialists and teachers in particular were described
in (Bondarenko et al., 2018; Shokaliuk et al., 2020;
Tryus and Herasymenko, 2021). The pedagogical and
information support of distance learning is character-
ized in (Havrilova et al., 2019; Kravtsova et al., 2020;
Kushnir et al., 2020).

At the same time, the problem of distance learn-
ing for students of general secondary education is not
fully resolved. There are some researches, dedicated
to the technology of the organization of mass dis-
tance learning in the whole at the level of teachers
of individual subjects (student-tutor), each of them
worked relatively isolated from colleagues (volumes
and deadlines coordination).

Instead, Reynolds (COVID-19 and Extended On-
line Learning, 2021) notes that during the quarantine
period, the so-called “emergency distance learning”
is introduced, which is not identical to distance learn-
ing. The scientist notes that “the main purpose of such
kind of training is to provide temporary reliable ac-
cess to studying and pedagogical support during the
crisis, but not to create a reliable educational ecosys-
tem. This is a triad situation: extraordinary and ac-
countable goals, students’ expectations of teacher as-
sessment and evaluation. Mostly lower in quarantine
conditions” (COVID-19 and Extended Online Learn-
ing, 2021).

We partly agree with Reynolds (COVID-19 and
Extended Online Learning, 2021), as an outbreak of a
coronavirus pandemic, according to epidemiologists,
can last for several years; moreover, outbreaks and
other infections, unknown to mankind, are also not
ruled out. So, it is really necessary to organize an ef-
fective system of distance learning for students during
the quarantine, elements of which can be successfully
used in traditional and inclusive education.

Nowadays, under such special conditions (for
education organizers, teachers and students) as
(Reshchuk and Lukashova, 2020): lack of opportu-
nity to use other forms of education, lack of access to
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the premises of educational institutions, in isolation
under quarantine restrictions, — there are problems at
the institutional level — at the level of the educational
institution there is a requirement for more coordinated
organization of the educational process, including the
selection and usage of not only one or a limited num-
ber of platforms by teachers within the educational in-
stitution taking to the consideration the required level
of informational security and health, but also the se-
lection of “home-setting” recommended means which
might be installed outside the educational institution
on students’ personal devices to work with files of cer-
tain types and formats.

This applies also to teachers, the vast majority of
whom must use their own software / hardware ICT
tools, serve and maintain them in working condition
at their own expense, and also provide a proper ac-
cess to the Internet. At the same time, the problems
and tasks of the institutional level may be increased
by the difficulties of the regional level connected with
different levels of infrastructure development of dif-
ferent territories, communities, settlements and their
individual areas, including low speed and quality of
data transmission in relevant segments of the Internet,
and even sometimes lack of access to network itself.

All this requires the development and using of ap-
propriate scientific and methodological support for
the implementation of mass distance learning at the
institutional level in quarantine.

The purpose of the research is to build a tech-
nology for mass organization of distance learning for
pupils in quarantine on the basis of the Moodle plat-
form.

1.3 Research Methodology

To achieve the goal, such research methods were used
as: theoretical — analysis of regulatory documenta-
tion as for the organization of the educational pro-
cess in institutions of higher and general secondary
education, educational development in Ukraine, the
introduction of distance learning; survey of pedagog-
ical workers as for the current state of the organiza-
tion of distance learning in general secondary educa-
tion; identification, analysis, systematization of affili-
ation of fulfilling the functions by the tutor; empirical
- conversations with participants of the educational
process of general secondary education institutions;
direct, indirect, included monitoring the implementa-
tion of distance learning in general secondary educa-
tion institutions; method of expert assessments, etc.

2 RESEARCH RESULTS

2.1 Basic Concepts

Distance form of education is an individualized pro-
cess of education, which occurs mainly through the
indirect interaction of distant participants in the edu-
cational process in a specialized environment that op-
erates on the basis of modern psychological, pedagog-
ical and information and communicative technologies
(Verkhovna Rada of Ukraine, 2017).

Bykov defines that distance learning is a form
of organization and implementation of the educa-
tional process, in which its participants carry out ed-
ucational interaction (both synchronously and asyn-
chronously in time) mainly extraterritorially on the
basis of digital technologies (Kremen, 2008).

An online course is a set of educational and me-
thodical materials and educational services created in
a virtual learning environment for the organization of
distance learning based on information and commu-
nication technologies (Bykov, 2008).

Studying, using online course is an interactive
process, based primarily on the paradigm of modern
education, which aims to create an interactive com-
municative network space, identify individual char-
acteristics of each participant, and of course stim-
ulate him to find an independent solution to any
problem, moreover it encourages to self-education
(Kukharenko et al., 2005).

2.2 The Structure of the Distance
Course

The main components of the distance course are:

* the system of educational and methodical materi-
als;

* the system of educational services.

It is desirable to have a structure in online course
that will help create conditions for learning in activi-
ties and cooperation.

For students of general secondary education in-
stitutions, it is best to use a weekly course format —
which provides time for students to study educational
materials independently or with the support of a tu-
tor in accordance with the curriculum, for homework,
for recreation, hobbies and self-improvement. There-
fore, while developing a distance course for students
of general secondary education institutions it is nec-
essary to take into account this principle.

In figure 1 an example of the structure of a dis-
tance course for a particular class is shown. This
structure provides:
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1. The entire period, while distance learning, is di-
vided into weeks: the dates of each of school
weeks are indicated (March 30 - April 5, April 6 -
April 12, etc.);

2. Ineach of these weeks the days for studying (from
Monday to Friday) with the indication of the date
(Monday (March 30), Tuesday (March 31), etc.)
are indicated;

3. In each of the days the training sessions and their
duration are indicated according to the schedule;

4. Teachers fill in with the content each of these
classes, choosing the necessary activities (tasks,
test, choice, seminar, etc.) and resources (page,
file, URL-link, etc.).

The distance course, located in a virtual learning
environment, provides: learning process management
and administration; providing knowledge by study-
ing theoretical material; self-control; the formation of
skills and abilities on the basis of the received knowl-
edge; fixing the material; joint activities of students
in small groups; synchronous and asynchronous com-
munication; control the learning and understanding of
theoretical material; doing of practical tasks and their
control (Kukharenko et al., 2005).

2.3 Tutor as an Organizer and Leader
of the Distance Learning

In distance learning, a tutor is an important person
responsible for conducting classes with students, cre-
ating an appropriate learning environment. A tutor
manages the learning process as an activity and tries
to provide the planned results both in the acquired
knowledge and skills and the acquired personal abili-
ties of students (Kukharenko et al., 2005).

It is really difficult to adapt learning materials to
the requirements of students, because these require-
ments often become known during the training itself.
Therefore, the adaptive role is usually performed by
the tutor.

A tutor is often more than a source of information.
Tutor can help the student to become sufficiently au-
tonomous, it can teach to learn independently.

The distance course tutor does much of what
a teacher does in traditional teaching, for example,
leading a group in a discussion using effective tech-
niques. However, it works in an electronic environ-
ment where participants are not placed in one real
room at a certain time. The tutor teaches to commu-
nicate, using different styles, approaches, language
means of communication, examples, questions that
are used to improve the learning process in the group
(Kukharenko et al., 2005).
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Most teachers believe that learning to manage dis-
tance learning is just mastering some new software or
developing computer skills, that is, to add information
technologies to an established learning system. This
is a misconception.

Successful distance learning management cannot
be achieved through classroom experience only. Tu-
tor skills cannot be acquired due to the lectures or
observations primarily because they contain many ar-
eas, directions and responsibilities that are rarely used
and we don’t observe them in traditional teaching
(Kukharenko, 2007).

For the organization of distance learning in an ed-
ucational institution, it is important that the tutor has
the following basic competencies:

* to know the basics of telecommunicate etiquette;
* to have informational navigation skills;

¢ to be able to work with LMS;

* to be able to create web pages;

* to have a certain computer-based learning envi-
ronment (CBLE);

* to be able to use a range of services provided by
this environment;

* to be able to present educational material, to
ensure effective, individual, independent of the
place and time, student’s work;

¢ to know the methods of intensification of the stu-
dent’s activity in the network, and to be able to
use them during the distance learning;

* to know the peculiarities of students independent
activity during distance learning;

* to be able to conduct psychological and pedagog-
ical testing and analyze the current activities of
students;

* to be able to prevent and solve conflict situations;

e to know active teaching methods (collaborative
learning, project method, multilevel learning, re-
search, search methods, etc.);

* to be able to conduct role-playing online games;

* to help students to be active in a computer-based
learning environment, systematically to motivate
students to learn;

* to provide a personal approach, give some advice
and consultation, etc.;

¢ to determine the effectiveness of students’ learn-
ing activities through feedback;

* to determine the necessity for the formation and
development of new subject competencies of stu-
dents, in accordance with the content of educa-
tion, and also to be able to improve its quality;
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Figure 1: An example of the structure of a distance course.

* to determine the level of assimilation of new
knowledge and skills by students within the sub-
ject;

* to carry out high-quality content of distant course,
as well as pedagogically balanced selection of
ICT used during the training;

to identify the problems with student registration,
record and notation keeping, etc.

* to be able to integrate full-time and distance learn-
ing;

* to master a method of forming systemic thinking,
including critical thinking, and also the student re-
flection, as a means of evaluation of their activities
for further improvement;

* to be able to organize and conduct online classes
in real time;

to use actively the communicative capabilities of
computer networks to organize communication
among the participants in the learning process;

* to be able at least to adjust and correct the existing
courses according to the new requirements of the
educational process, if there is no opportunity and
possibility to create a new one.

In addition to the competencies, mentioned be-
fore, a considerable attention must be paid to the
issues, related to subject-subject relationship in the
learning process, pedagogical approach and support,

opportunities for communication, adaptation, motiva-
tion and learning management.

The quality of distance learning mostly depends
on the skills of the tutor, who must effectively direct
the group and individual learning process in the right
direction. A competent tutor is able to create a learn-
ing environment where the participants together de-
fine the essence, generate ideas and understanding.

In general, the tutor’s activity is a model of sys-
tematic organization of learning, which involves com-
bining the perception of theoretical information with
their transformation into personal knowledge, as well
as the widest expansion, distribution and deepening
of this knowledge by students (through analysis and
search) during practical implementation.

2.4 Student as the Main Person in
Distance Learning

The main person of distance learning is a student, so
the effectiveness of learning must be assessed accord-
ing to the following indicators:

* the attitude of students to distance learning;
* the student satisfaction with the learning process;
« the student achievement.

As a rule, the student feels comfortable in the
learning environment, if he is responsible enough for
learning (Kukharenko et al., 2005):
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* sets real goals;
* monitors his/her progress;
* reflects understanding;

* finds a good support both among tutors and class-
mates.

The main condition and contribution for the stu-
dent success in DC is a high level of motivation and
self-discipline. Additional factors of learning success
are the willingness to ask for help and a responsible
attitude to distance learning.

Students evaluate the quality and positive features
of interaction with the tutor, based on reliable and
timely feedback.

The tutor must understand and take into account
while organizing distance learning that the student
needs some help at all stages of learning.

At the beginning of the student’s studying, it is
necessary to get acquainted with the structure and
content of the distance course.

The tutor should be able to characterize thor-
oughly the main basics of the training course, to help
with establishing communication among the partici-
pants of the distant course.

The tutor’s advice on planning educational activ-
ities, its organization, formation and improvement of
learning skills, the process of learning technical and
informational means of learning is extremely impor-
tant for students. During the studying, students need
some advice on (Kukharenko et al., 2005):

* planning the schedule of the day;

* self-organization;

* improving learning skills;

* learning a new means of information transfer;

* solving technical problems;

* doing some educational tasks;

* non-formal learning with other students;

* self-assessment of the quality of the studied mate-
rial;

« fulfillment of the tutor’s requirements;

* doing some tests, control tasks.

As everybody knows students can differ signifi-
cantly in the style of perception, processing and using
of the information in educational activities, as well as
in the ability to communicate and collaborate, so the
tutor needs to use a differentiated approach to work
with students.

Not to provide the assistance in technical and or-
ganizational matters in time is the most disorganizing
for students. It creates a feeling of confusion, anxiety
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and frustration, the contradiction in the interpretation
of instructions appears when students do not receive
a quick feedback of their tutor.

It is often believed that all difficulties disappear
in the first weeks of training. However, the research
shows that students may experience anxiety and frus-
tration at later stages of the course, but they are afraid
to write to the tutor about it. So, the tutor must be
able to predict the possible complications in the pro-
cessing of this or that material for the student in the
learning process and prevent them in the methodolog-
ical developments (Kukharenko et al., 2005).

2.5 Distance Learning Tools

Current distance learning is based directly on the in-
formation and communication technologies, so the or-
ganization of distance interaction among participants
in the learning process requires not only connection
and free access to the Internet, but also the availabil-
ity of software.

For the effective implementation of distance learn-
ing in educational institutions, one of the key tasks
is pedagogically balanced selection of software tak-
ing into account the demands and capabilities of the
educational institution. On the basis of this software
not only distance communication between tutors and
students must be implemented, as well as to provide
access to electronic educational resources for edu-
cational purposes, but also maintain the appropriate
level of education.

To study the current state of the organization of
distance learning in general secondary education from
8 to 22 April 2020, a survey of teachers of Zhyto-
myr region (Survey, 2020) was conducted, which was
attended by 2445 respondents, among them: 63% —
subject teachers of the 5th—11th grades, 20% — pri-
mary school teachers, 8% — principals and deputy
principals, 2% — teacher assistants and 7% — other
teachers (educators of extended day groups, teachers,
organizers, psychologists, social educators) (figure 2).

Since the total number of teachers of general sec-
ondary education institutes in the region is more than
20,000 people, so, in accordance with the recommen-
dations as for the formation of the sample (Survey,
2020), the available group of survey participants is
representative, and the results are 95% reliable.

According to the results of the survey, 2% of re-
spondents noted that they had not organized the dis-
tance learning system for students yet, and 2% of re-
spondents partially use distance learning technologies
(figure 3).

At the same time, 96% of respondents carry out
regular distance learning, among which 89% have in-
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® Subject teachers of the 5th-11th grades
= Principals and deputy principals

= Other pedagogical workers

® Primary school teachers

Teacher assistants

Figure 2: Distribution of respondents according to the positions.

troduced this form of education only since March 12,
2020 (since the introduction of quarantine throughout
Ukraine) (figure 3).

83% of teachers have the necessary technical sup-
port and equipment, but the biggest problem for dis-
tance learning participants is the lack of high-speed
Internet access. Also, for the implementation of dis-
tance learning, each teacher of Zhytomyr region uses
only those software tools which he knows and can use
to implement the planned activities during distance
learning, in particular:

» For message distribution and file exchange: 92%
— Viber, Telegram, 61% — e-mail; 51% — social
networks, 9% — Google Classroom;

* For the presentation of educational material: 90%
— Google cloud services (YouTube, Drive, Slides,
Docs, Sites, Classroom), 25% — Zoom, 20% — ed-
ucational platforms (“My class” and others);

* To monitor students’ learning activities: 42% —
Viber, 16% — e-mail, 14% — Google Classroom,
13% — “My class”, 10% — Google Forms and oth-
ers.

However, according to our observation, it is diffi-
cult for students to acquire new knowledge and skills,
using such a variety of ICT for distance learning, be-
sides it overloads them and disorganizes. The lack of
a single learning environment in such kind of “dis-
tance learning”, where there is a proper schedule of
classes, established the system of interaction among
students and independent educational activities of stu-
dents, so in other words it distracts students’ con-
centration, attention, reduces motivation to learn, in-
creases mental stress, and of course, it negatively af-

fects learning outcomes. It is necessary to conduct
thorough psychological and pedagogical research on
these issues.

It is important that only 59% of respondents use
special distance learning platforms for the implemen-
tation of distance learning in general secondary edu-
cation institutions, in particular: 37% — Google Class-
room, 20% — “My class”, 2% — Moodle (figure 4).

Each of the platforms chosen by pedagogical staff
contains the necessary means for the implementation
of the digital learning process. As we can see looking
at the obtained data, the numerical value of the levels
as for the manifestation of the criteria for the selection
of distance learning platforms for general secondary
education institutions are the lowest in “My class™:

* Organizational criterion: 0.08;

* Training and resource criterion: 0.1;

¢ Constructive criterion: 0.08;

* Analytical and evaluation criterion: 0.16.

In general, according to all the criteria for select-
ing distance learning platforms for general secondary
educational institutions, the numerical value of the
level of manifestation in “My Class” is 0.42.

Higher numerical values of levels as for the mani-
festation of the criteria for selection of distance learn-
ing platforms for educational institutions are observed
in Google Classroom:

* For personal account:

Organizational criterion: 0.10;

Training and resource criterion: 0.20;
Constructive criterion: 0.15;

Analytical and evaluative criterion: 0.10.
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not implemented DL is still IZ%

Partial use of DL technologies is still Iz%
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Figure 3: Use of distance learning system by pedagogical workers.

¢ For the account of the educational institution:

Organizational criterion: 0.10;

Training and resource criterion: 0.22;

Constructive criterion: 0.15;

Analytical and evaluative criterion: 0.10.

In general, according to all the criteria for select-
ing distance learning platforms for general secondary
educational institutions, the numeral value of the level
as for the manifestation in Google Classroom for a
personal account is 0.55, and for an account of an ed-
ucational institution — 0.57.

At the same time, we can see that the “My Class”
platform has a bit higher numeral values in terms of
the level of the manifestation of the constructive cri-
terion than Google Classroom, while Google Class-
room has insignificant advantages in terms of learning
and resource criteria.

The highest numerical values of the level of man-
ifestation of the criteria for the selection of distance
learning platforms for educational institutions belong
to Moodle platform:

* Organizational criterion: 0.11;

* Training and resource criterion: 0.31;

» Constructive criterion: 0.21;

* Analytical and evaluation criterion: 0.22.

On the whole, according to all the criteria for se-
lecting distance learning platforms for general sec-
ondary educational institutions, the numeral value
of the level of the manifestation in Moodle is 0.84,
which indicates the significant advantages of the
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Moodle platform and the advisability of its using in
general secondary education.

To use the Moodle platform, it is necessary to de-
ploy it on the servers of the educational institution.
However, most educational institutions do not cur-
rently have the technical and financial capacity to do
it.

Therefore, on the basis of technical means of the
State University “Zhytomyr Polytechnic” the elec-
tronic resource “Educational portal for general sec-
ondary education institutions” (http://education.ztu.
edu.ua/) was established and developed, based on the
Moodle platform, besides it can be used by any insti-
tution.

2.6 The Background for the Usage of
the “Educational Portal for General
Secondary Education”

To give the opportunity for teachers of general sec-
ondary education institutions to use this electronic re-
source, it is necessary:

1. General secondary education institution to apply
to the State University “Zhytomyr Polytechnic”.
To do this, it is compulsory to fill in the form ac-
cording to the sample: https://bit.ly/3duqfcK.

2. After the registration of this or that general sec-
ondary education institution on the specified por-
tal, the responsible person of an establishment
gets the login and the password of the adminis-
trator.
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Don't use the distance learning
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2%

Use of Moodle

Use of “My class”

Figure 4: Use of distance learning platforms by pedagogical staff.

3. Then the responsible person of general sec-
ondary education institution having identified
himself/herself (using the provided login and the
password) on “Educational portal for general sec-
ondary education institutions” will have an oppor-
tunity to register all the participants of distance
learning of the establishment: teachers, lecturers,
masters and pupils.

4. Thus, each participant will be able to access the
definite electronic educational resource according
to their login and password: teachers will have
the opportunity to create and fill in the content of
distance courses, and in the future — to carry out
direct distance learning of students based on these
courses.

After scanning the application, submitted by gen-
eral secondary education institution, the State Uni-
versity “Zhytomyr Polytechnic” creates a subcategory
with the name of the registered institution of general
secondary education (for example, Secondary school
I-IIT degrees No. 33 of Zhytomyr) in the category
of the relevant administrative unit (for example Zhy-
tomyr), where the responsible person of the regis-
tered institution has the opportunity to allocate sub-
categories — parallels (for example: 5th grade, 6th
grade, 7th grade, 8th grade, etc.) and to create some
definite distance courses according to the names of
the classes (for example, 8-A, 8-B, etc.) (figure 5),
and teachers will be able to fill with the content these
courses in accordance with the curriculum, selected
forms and developed programs (figure 1).

General education institutions of Zhytomyr (17)

and Vinnytsia (2) regions have joined the “Educa-
tional portal for general secondary education institu-
tions” on January 18, 2021 including:
e Zhytomyr:
— Secondary school of I-III degrees No. 33;
— Zhytomyr private gymnasium “Or Avner”;

— Zhytomyr local lyceum No. 1 of Zhytomyr City
Council;

— Zhytomyr local lyceum No. 2 of Zhytomyr City
Council;

— Zhytomyr Technological College of Kyiv Na-
tional University of Construction and Architec-
ture.

* Berdychiv:

— Berdychiv Vocational College of Industry, Eco-
nomics and Law;

— Berdychiv educational complex No. 4.
» Korosten:

— Secondary school No. 11.
* Olevsk:

— Olevsk secondary school of I-1I1I degrees No. 3.
* Berdychiv district:

— Starosolotvyn institution of general secondary
education of Hryshkivtsi village council;

— Ivankivtsi secondary school of I-III degrees of
the Department of Youth Education and Sports
of Semenivka village council.

 Lyubar district:
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Figure 5: The structure of the “Educational portal for general secondary education institutions”.

Berezivska secondary school of I-II degrees;

Velykovolytska secondary school of I-II de-
grees of Novograd-Volynsk district;

Zholobnenska secondary school of I-III de-
grees;

Ivankivtsi secondary school of I-III degrees of
the Department of Youth Education and Sports
of Semenivka village council.

¢ Khoroshiv district:

— Budo-Ryzhanska secondary school of I-III de-
grees;

— Chervonohranitnyanska secondary school of I-
II degrees.

Vinnytsia region:

— Tomashpil secondary school of I-III degrees —
gymnasium;

— Makhnovskaya secondary school of I-III de-
grees.

Besides on the basis of this portal the State Uni-
versity “Zhytomyr Polytechnic” organized distance
training of pedagogical and scientific-pedagogical
workers within the course “The organization of
mass distance learning during the quarantine” (108
hours).  To register for this course you need
to fill in an electronic form: https://forms.gle/
MrKTtMw{ziQ%hyw38.
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Thus, within the definite course from October 5,
2020 to January 5, 2021 at the State University “Zhy-
tomyr Polytechnic” 31 people improved their skills:
8 teachers of general secondary education (Zhyto-
myr local lyceum No. 1, Makhnovskaya Secondary
School of I-IIT degrees of Vinnytsia Kozyatyn district,
Velykovylytsia Secondary School of I-II degrees of
Lyubar village council, Berdychiv education complex
No. 4, Zhytomyr Technological College) and also
13 pedagogical and scientific-pedagogical employees
of higher educational establishments (Municipal in-
stitution “Zhytomyr Regional Institute of Postgrad-
uate Pedagogical Education” of Zhytomyr Regional
Council, Zhytomyr State University named after Ivan
Franko).

The training was carried out according to a special
professional (certificated) program of professional de-
velopment of pedagogical and scientific-pedagogical
workers (tutors) taking to the consideration the orga-
nization of mass distance learning during the quaran-
tine, the following topics were studied within this pro-
gram:

1. Distance learning: relevance, features and princi-
ples of the construction, ways of development and
scope.

2. The current state of distance learning in educa-
tional institutions of Ukraine.

3. Means of organization of distance learning.

4. Comparative analysis of distance learning plat-
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forms.

5. Moodle system as a means of effective mass dis-
tance learning.

6. The development of the structure of the distance
course.

7. Designing of the distance course.

8. Informational content of the distance course.

9. The development of distance course design.
10. Monitoring system of distance learning quality.

11. A tutor as an organizer and a leader of the distance
course.

12. A student (listener) is the main person of distance
learning.

13. The practice of developing and using a distance
course on the Moodle platform.

14. The organization of educational activities in a
computer-oriented educational environment of an
educational institution.

After a successful training, all the participants
received the certificate of professional development
(figure 6).

Figure 6: The certificate of professional development ac-
cording to the special professional (certificate) program of
professional development for pedagogical and scientific-
pedagogical workers (tutors) as for the organization of dis-
tance learning during the quarantine.

3 CONCLUSIONS AND
PROSPECTS OF FURTHER
RESEARCH

Thus, during the research it was found out that only
2% of teachers in Zhytomyr region had organized the
system of distance learning for students, and 2% of
respondents partially used distance learning technolo-
gies. At the same time, 96% of respondents carry out
regular distance learning, among them 89% of teach-
ers have introduced this form of education only since

March 12, 2020 (since the introduction of the quaran-
tine throughout Ukraine).

83% of teachers have the necessary technical sup-
port, but the biggest problem for distance learning is
the lack of high-speed Internet access.

At the same time, for the implementation of dis-
tance learning, each teacher of Zhytomyr region uses
only those software means which he knows and can
use to implement the planned activities during dis-
tance learning.

As we know, only 59% of pedagogical workers
use special distance learning platforms for the imple-
mentation of distance learning in general secondary
education institutions nowadays, in particular: 37% —
Google Classroom, 20% — “My Class”, 2% — Moodle.
Each of these platforms to some extent contains the
necessary items for the implementation of the digital
learning process. This led to the analysis of these plat-
forms according to pre-established criteria and their
indicators. In general, according to all the criteria for
selecting distance learning platforms for general sec-
ondary education institutions, the numeral value of
the level of manifestation in Moodle is the highest,
so it indicates the significant advantages of the Moo-
dle platform and the preference of its use in general
secondary education institutions.

To use the Moodle platform, it is necessary to
download it to the servers of the educational institu-
tion. However, most of educational institutions do not
currently have the technical and financial capacity to
do it. So, on the basis of the State University “Zhy-
tomyr Polytechnic” on the Moodle platform the elec-
tronic resource ‘“Educational portal for general sec-
ondary education institutions” (http://education.ztu.
edu.ua/) was developed and it can be used by any ed-
ucational institution.

The created technology of organization of mass
distance learning for students of general secondary
education provides a clear, logical and systematic
combination of: the necessary means for the organi-
zation of distance learning; the usage of the definite
electronic educational resource; the main components
and structure of the distance course which contributes
to the creation of conditions for learning in activities
and collaboration; and also functions and competen-
cies of the tutor, that is really necessary and impor-
tant for the effective implementation and realization
of distance learning.

Some further research is compulsory to identify
the methodological features of the implementation of
mass distance learning for students of general sec-
ondary education during the quarantine.
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The article covers the questions of expedient CoCalc environment use as an integrator of services that can
be used during different kinds of learning activities. Research goal is to identify the structural elements of
the CoCalc environment, which are suitable for informatics and mathematical disciplines learning within the
context of open science. Research objectives: a) consider the structure of the CoCalc environment kernel; b)
highlight the structural elements that may be used in informatics and mathematical disciplines learning, and
¢) explore the prospects of their use. The object of research is the computer-oriented study of informatics and
mathematical disciplines. The subject of research is the use structural elements of the CoCalc environment
in informatics and mathematical disciplines learning. Research methods used: CoCalc environment analy-
sis, comparison of its structural elements and their generalization according to informatics and mathematical
disciplines. In the work analyzed, generalization and systematization of the major structural elements of the
cluster CoCalc, reviewed the characteristics of items that can be used in the informatics and mathematical
disciplines study. Results of the research will be used to improve methods of computer-based informatics and

mathematical disciplines learning.

1 INTRODUCTION

Even before Computer Science disciplines studying,
the programming basics may be taught directly within
other courses. This is particularly true in the case
of practically used methods and concepts. It may
be considered as one of the ways to integrate prac-
tical programming exercises into other courses. We
mean focused on the conceptual level rather than pure
programming exercises, so that students learn more
about specific computational methods and concepts.
It is desirable that in the process of computer sci-
ence learning one of the leading places was given to
students’ cooperative problem solving that will allow
students to learn from each other and all together. As
for collective structure, universal access is a key prin-
ciple for learning in a modern higher education insti-
tution (HEI). After all, universal access is one of the
principles of open education and open science, which
is now being widely implemented in higher education
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in Ukraine. Solving together the same problem cre-
ates an atmosphere in which joint learning is an inte-
gral part of everyday practice in the learning environ-
ment.

Also, students, researchers, and teachers are sub-
jects of the same information environment; they are
equal community members (users) without a certain
hierarchical structure. However, in reality there is a
strict formal hierarchy in modern universities. There-
fore, the question of the relationship between infor-
mation environment users is quite topical. Because
the difference between teachers and students is in fact
quite clear, management in the digital environment is
related to a structural hierarchy. Lecturers have not
only to teach the content of their courses. Their task
is also to maintain the existing configuration of the
information environment (at least in terms of content)
as well as to advise students in case of technical prob-
lems. However, it should be noted that in the digital
environment, relationships unite all users: students,
teachers, and researchers (Klamann et al., 2020).

There are another two problems in interdisci-
plinary relationships. First, social sciences and nat-
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ural sciences students have to put in a great deal
of effort while perceiving information literacy ma-
terial and have some difficulties in performing com-
putational tasks. Humanities students often demon-
strate a certain distance in the perception of compu-
tational approaches in general. Second, the variety
of computing systems, methods, and concepts com-
plicates the transparency, comparison, reproducibil-
ity, and transmission of results. Moreover, taking into
account such a variety of calculation services, it is
almost impossible to develop uniform methodologi-
cal teaching standards. Therefore, not only informa-
tion and communication technologies (ICT) courses
are needed, but also it is necessary to integrate edu-
cational computer systems and research support sys-
tems (specialized, for scientists). This approach will
help to strengthen the scientific component of stu-
dents training not only in the humanities but also in
technical specialties. In addition, such an integra-
tive mechanism should promote the development of
the students and researchers community within a sin-
gle information space. The single digital environment
meets the objectives and offers such integrating tools.

Science is a joint activity by definition. Research
is usually conducted by several scientists working to-
gether, and this idea has been constantly confirmed
in recent years. Moreover, experiments are increas-
ingly being conducted in cloud services or with the
use of cloud platforms, which involves the use of
appropriate tools to support experimental activities.
Workflow management systems and scenario-based
tools are popular ways to conduct experiments, but
these tools do not always support the idea of col-
laboration between a group of scientists. Even so-
lutions aimed at collaborative experiments do not al-
ways meet the needs of users. Cloud service tools
often focus on computing, but collaborating within a
single environment is usually underestimated. Even if
a certain cloud-oriented environment supports a work
or learning management function, the group work is
not considered enough in the framework of solving a
specific pedagogical problem. Our research therefore
was aimed primarily at the study of available tools for
students’ group tasks performing, joint research, and
open access to research results. An experimental re-
search carried out by a group of students, scientists
and teachers is rather a challenge of today. There is
an urgent need to identify every aspect of the collab-
oration between a group of students, faculty, and re-
searchers. The analysis should be based on the study
of current problems in the area from this aspect. In
particular, the evidence in the following paragraphs
suggests that the solution to some outlined problems
is possible through the use of cloud service tools as a
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means of open science.

SageMath is an open-source computer algebra
system. It has been used in most research on issues re-
lated to algebra and geometry. However, open-source
cloud service has improved in recent years, and now it
supports collaboration, the use of Python, R, Jupyter,
LaTeX etc. Moreover, the CoCalc cloud service al-
lows teachers to customize the LMS environment.
Programming, the use of LaTeX, simulation — these
are new skills in mathematics, and such environments
contribute to their development (Martines, 2020).

2 ANALYSIS OF RECENT
RESEARCH AND
PUBLICATIONS

KlaBmann et al. (KlaBmann et al., 2020) presents
a separate case study on the evolution of the digi-
tal learning environment and research at the Depart-
ment of Musicology, University of Cologne. It cov-
ers 14 seminars from 2016 to 2020. In particular,
the study examines the development of technological
configuration as a digital environment and a curricu-
lum development, which consists of educational prac-
tice in digital literacy and contains interdisciplinary
links (Klamann et al., 2020).

de Assis Zampirolli et al. (de Assis Zampirolli
et al., 2019) studied MEGUA (Mathematics Exercise
Generator, Universidadede Aveiro) 2 — open source
software that allows one to create data banks of pa-
rameterized questions with their corresponding an-
swers in LaTeX. It works with the mathematical soft-
ware CoCalc, which uses the Python programming
language (de Assis Zampirolli et al., 2019). Data
banks of questions are called “Books” and are built
with PDFLatex (for printing) or HTML and MathJAX
(for web publications) (de Assis Zampirolli et al.,
2019). The development of the issue, in fact, takes
place directly using the CoCalc toolkit. This process
consists of three steps:

1) on a new sheet, a cell is created to import the en-
tire MEGUA library and open / create a database
to store questions;

2) the question code is being typed into another cell,
which consists of LaTeX text and Python code.
The LaTeX block is divided into sections (cata-
loging and description of the exercise), “% of the
problem” (name and question) and “% of the an-
swer” (its solution);

3) CoCalc complements the part of the computation
that contains two functions: it generates random
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values for the operator, calculates the correct so-
lution and generates other multiple choices.

This cell yields two files: one in PDF format and
another in text format (de Assis Zampirolli et al.,
2019; Jandre et al., 2020).

There is also a resource for adding parameterized
graphs to tasks, but MEGUA is not equipped with au-
tomatic correction of printable copies of questions, a
function for rating hundreds of users.

The problem of developing a curriculum for
courses in the study of operations has been carried
out by Vlasenko et al. (Vlasenko et al., 2020). The
research focuses on the implementation of cloud com-
puting for solving optimization problems. The study
(Vlasenko et al., 2020) confirms the appropriateness
of using the CoCalc cloud environment in student
teaching.

Bobyliev and Vihrova (Bobyliev and Vihrova,
2021) analyzed the experience of implementing
courses in Calculus and History of Mathematics for
future mathematics teachers in the learning manage-
ment system of Kryvyi Rih State Pedagogical Uni-
versity. There is a block-modular approach to cre-
ating courses, which allows not only to structure the
process of online fundamental mathematical subjects
studying, but also to control the students’ speed of
content mastering and the depth of knowledge. There
are examples of laboratory classes on the Calculus
taken by by students independently in the CoCalc sys-
tem of computer mathematics.

Gavrilyuk (Gavrilyuk, 2020) outlines the prob-
lems of using cloud services under the quarantine
conditions. The scientist considered the possibilities
of using cloud technologies for distance learning un-
der precautionary measures, in particular, a key place
among cloud services is occupied by CoCalc. An
overview of cloud services that may be used to study
Mathematics and Statistics related disciplines as well
as their brief characteristics is offered.

The aim of the study is to identify the structural
elements of the CoCalc environment, that it is appro-
priate to use in the educational process in the context
of open science.

3 RESULTS

CoCalc (Collaborative Calculation and Data Sci-
ence; cocalc.com) is a virtual online workspace
(cloud-based environment) for calculations, research,
authoring documents in collaboration mode.

The learning and scientific activities in the CoCalc
environment involve working on a project. The el-
ements of a project are folders and files in different

formats.

It is through the project files that the student
and/or scientist accesses the main components of Co-
Calc explicitly (figure 1) or through an “intermediary”
(file type “X11 desktop”, figure 2).

According to CoCalc’s statistics over the last
month, the most popular environment instrumental
and applied components are Jupyter Notebooks, Sage
Worksheets, LaTeX Documents and R Markdown
Documents.

The popularity of Jupyter Notebooks is obvious.
Because it is on Jupyter Notebooks that you can mod-
eling (calculate, programming, etc.), with the func-
tionality of SageMath or Python or R or Julia.

Before talking about the already popular tools
(SageMath, Python, R, LaTeX), let’s focus on the lat-
ter mentioned, Julia.

Julia is a high-level, high-performance program-
ming language with dynamic typing for mathematical
calculations. The syntax is similar to the matlab fam-
ily, the language is written in C, C++ and Scheme, it
is possible to call C libraries.

Julia was designed from the beginning for high
performance. Julia programs compile for efficient na-
tive code for multiple platforms via LLVM.

Julia plays dynamically, is a scripting language
and has good support for interactive use.

Playable environments make it possible to play the
same Julia environment every time, on different plat-
forms, with pre-built binaries.

Julia uses multiple sending as a paradigm that fa-
cilitates the expression of many object-oriented and
functional programming patterns. Provides asyn-
chronous I/O, metaprogramming, debugging, log-
ging, profiling, package manager, and more. You can
create entire programs and microservices in Julia.

Julia is an open source project with more than
1,000 authors. It is provided under MIT.

But first of the stages in the development of the
CoCalc is a web Computer Mathematical System
(web-CMS) SageMath.

SageMath is a free open-source mathematics soft-
ware system based on many existing open-source
mathematical packages — FLINT, GAP, Matplotlib,
Maxima, NLTK, Numpy, Pandas, Scikit Learn, Scipy,
Statsmodels, SymPy, and many others. They can
be accessed using a generalised language based on
Python, or directly through interfaces or shells.

The available web-CMS tools of SageMath ver-
sion 4.6 (the latest version before the advent of Co-
Calc, even earlier than SageMathCloud) were not suf-
ficient to organize all types of learning activities un-
der distance learning or its elements. It was neces-
sary either to organize training or with the involve-
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Figure 1: Page to create a new project file.

ment of two systems — web-CMS SageMath and any
system to support distance learning, such as Moodle,
or to integrate them. The first method proved to be in-
convenient for neither teachers nor students, the sec-
ond method — continues to be widely used (Shokaliuk
et al., 2020), but it, with the advent and improvement
of CoCalc, may lose relevance.

Since 2014, more than 80 students have com-
pleted the courses “Computer Technologies in Re-
search” and “Computer Mathematics” for future com-
puter science teachers with the additional qualifica-
tion “applied programmer”. The SageMath toolkit in
CoCalc became especially popular with the advent of
the ability to work on interactive Jupyter Notebooks
instead of Sage Worksheets (Markova et al., 2018).
While the latter has the advantage of being able to
work simultaneously (within one sheet) with different
mathematical applications.

In addition, future teachers of mathematics and
computer science were offered to master the tools
of SageMath in CoCalc within the optional course
“Using SageMathCloud in learning mathematics” (by
Maiia V. Marienko), the course “Numerical Meth-
ods / Methods of Computing / Computational Math-
ematics”, “Discrete Mathematics”, “Operations Re-
search”, “Mathematical Programming”, as well as to
perform independent work on the courses “Linear Al-
gebra and Numerical Systems”, “Analytical and Dif-
ferential Geometry”, “Calculus”, “Probability Theory
and Mathematical Statistics”.

The mathematical packages FLINT, GAP, Mat-
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plotlib, Maxima, NLTK, Numpy, Pandas, Scikit
Learn, R, Scipy, Statsmodels, SymPy, TensorFlow are
known as members of the Python Scientific Comput-
ing Ecosystem or more simply Scientific Python be-
cause they provides data processing (modeling, exper-
iment control) and visualize results for quick analysis
with high-quality metrics for reports or publications.

Among the tools mentioned, the packages Tensor-
Flow and R are of particular note.

TensorFlow is a comprehensive open source plat-
form for machine learning. It has a comprehensive
flexible ecosystem of community tools, libraries, and
resources that allows researchers to advance the lat-
est advances in machine learning, and developers can
easily create and deploy machine-based applications.

R is an integrated suite of software facilities for
data manipulation, calculation and graphical display.
Among other things it has

* an effective data handling and storage facility;

* a suite of operators for calculations on arrays, in
particular matrices;

* alarge, coherent, integrated collection of interme-
diate tools for data analysis;

* graphical facilities for data analysis and display
either directly at the computer or on hardcopy;

» a well developed, simple and effective program-
ming language (called ‘S’) which includes con-
ditionals, loops, user defined recursive functions
and input and output facilities. (Indeed most



CoCalc Tools as a Means of Open Science and Its Didactic Potential in the Educational Process

} Chokosk KBaTORGT

&

c

B cocalc.comprojects/53

O Projects. [ OCHOBW KBAHTOBOT IHgC X

A\ Free Trial (Day 667) - buy a license (starting at about $3/month) and then apply it to this project.
Otherwise, expect VERY bad performance (e.g., 10 times slower!) and you can't install packages, clone from GitHub, er download datasets. — more info...

B rie: @ vew "Diog Qrane M settings I rrocesse: [miEaRg B mpr EIE]
B Applicafions x E - 2 |a |8 Zoom v & B O 9 | Biew Mi1wv B 0|+ %
© tvogacro | | VA caabra2 || Bcoc || Bcaiine || @0 Wit i
Eile Edit View Layer Object Path  Jext Fiters Extepsions Help
® DrRiacket & Emacs B Evince @ GChemPaint & Gedit 1EEY A0 9 L0 @8 DEE £8BETS -
| T - e SEE & A 9 E S e g pon [P [ W e -
4P| | ahgig: | | ekpitk | | BGmumenc | | GGRAS | | SIDLE e o Y PR LB YO TN YN T ﬁl
O impress o Inkscape Bl BinTex # Krita B LibreCifice S' N -,
£l
V& Maxima & meract i Octave B Ckutar B3 PSP # QCls Q, gF i
® RStudio % SAOImage DS9 B scilab I Scribus @ shotwell % : J' . G
D E H
& Spyder Esolite % System Monitor »_ Terminal | | [ TeXMacs (] &
Off &
2 TeXstudio & vim  VQE Playground <> Vs Code Bi writer f -
» ] v = L3
alicic CE— S S W
T.nll-—ulm X 112:64 =
BErole Nk o:fl ] % & clayerl v |ND objects selected. Click, Shi_.. 178 14 2t 39 [
Figure 2: Page of a new file of type “X11 desktop”.
Table 1: The main components (components, software) CoCalc: System software.
Type of software Name of the software
Request and process user account information accountsservice
FTP client CFTP
VNC server X11lvnc
Archiver 7-ZIP, gzip, tar
Free command line utility for data compression bzip2
Garbage collector The Boehm-Demers-Weiser
Shell for GNU Screen and Tmux (application) Byobu
Shell for Python GD library gdmodule
Program for displaying a list of running processes | htop, ps
SageMath Notebook Server SageMathNB
Operating System Debian GNU/Linux

of the system supplied functions are themselves and “participating projects”. Trial projects run on

written in the S language.)

R is very powerful tool for newly developing
methods of interactive data analysis. It has developed
rapidly, and has been extended by a large collection
of packages.

Since September 2018, almost 50 PhD candidates
have been involved with the R toolkit in CoCalc and
have successfully completed the Modern Information
and Communication Technology in Research course.

To support cumbersome scientific calculations,
there is a need to reduce the computational delay.
Edge computations adopt a decentralized model that
brings cloud computing capabilities closer to the user
equipment to reduce computational latency. There are
two types of projects in CoCalc: “trial (free) projects”

computers that share the same node with many other
projects and system tasks. These nodes may also stop
at any time, causing the current project to interrupt
and restart.

Projects accepted by members are transferred to
less loaded machines, which are reserved only for
users who have purchased one of the proposed li-
censes (tariff plans). Those servers are not being
restarted daily. The cluster is dynamically scaled to
accommodate different numbers of member projects.

Work on members projects is much smoother be-
cause commands are executed faster with less delay,
and heavy operations of the processor, memory and
I/O work faster.

By default, free projects stop working after about
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30 minutes of inactivity. This makes the calculations
quite time-consuming.

There is an advanced license option to completely
prevent downtime. Processes can still stop if they use
too much memory, crash due to an exception, or or
being restarted by the server on which they are run-
ning.

That is, for users who have purchased one of the
proposed tariff plans, there are more opportunities to
use edge calculations.

Also, it is possible to change the free tariff plan
(default) Hub server by clicking “Reconnect” (fig-
ure 3). To some extent, this setting may also be con-
sidered as a practical use of edge computing (Chen
et al., 2016).

= Connection
Ping time VFons

Hub server b

Messages

Figure 3: Pop-up settings “Connection”.

In addition, we should mention Big Data. The
complexity arises from several aspects of the Big Data
lifecycle, such as data collection, storage on cloud
servers, data cleaning and integration. But edge com-
puting solves this problem, which is an essential point
for working with CoCalc.

CoCalc offers a wide collection of software envi-
ronments and libraries (see tables 1-4).

A complete list of the current versions of Co-
Calc (1267 Python packages, 4472 R packages, 447
Julia libraries and more than 243sd files have been
installed) can be obtained by using the command
$ sudo dpkg --get-selections.

Detailed information on the specified in tables
1-4 and other CoCalc components (at the time of
publication) can be obtained by direct link https:/
cocalc.com/help on the official website of the CoCalc
project.

Implementation of research projects, term papers
with the use of CoCalc involves two ways:

1. Using the individual tools presented in CoCalc.

2. Execution, writing and registration of results of
educational and research work in CoCalc without
involvement of auxiliary software.

At the same time, teachers and a group of students
can be involved in the research project.

The IPython interpreter in the process of train-
ing future mathematics teachers can be used to de-
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velop dynamic models with semi-automatic / auto-
matic demonstration modes.

The first way involves creating a model (models)
of the phenomenon under study on a worksheet using
standard controls, HTML tags, LaTeX commands and
using CSS.

The disadvantages of this use are that in the pro-
cess of registration of the obtained results have to in-
volve other software: text editor, software for creating
presentations, video editor (if necessary). As a result,
only a certain point of the research work was per-
formed using the CoCalc toolkit. In addition, in the
process of presenting scientific findings, the student
will have to demonstrate to their colleagues in addi-
tion to the presentation of the developed model using
a browser (or video editor). This can be avoided by
using CoCalc tools not only to perform the research
part of a particular job. Therefore, it is better to use
the built-in LaTeX editor as a CoCalc tool.

LaTeX is a high-quality text document program.

LaTeX is a TeX-based macrosystem that aims to
simplify its use and automate many common format-
ting tasks. This is the de facto standard for academic
journals and books, and it offers one of the best free
typography programs it has to offer.

Performing a term paper or a thesis in the LaTeX
editor, the student has the opportunity to print it, pre-
formed on the basis of a resource such as tex PDF-
document.

That is, at the same time there is a process of reg-
istration of the obtained results, calculations, presen-
tation and presentation of the main provisions of the
study (using the presentation developed in the LaTeX
editor) and demonstration of the created model. The
student does not need to include additional software
to perform, design or present the results, because all
the work is completely unified within one cloud ser-
vice — CoCalc.

\documentclass{article}

\usepackage [abpaper] {geometry}
\usepackage [utf8] {inputenc}
\usepackage [ukrainian] {babel}
\usepackage{sagetex}

\title{Sharing Sage and LaTeX}
\author{M. V. Popel}

\date {13 January 2015 year}
\begin{document}

\maketitle

The easiest way to embed the results of
Sage commands in the tutorials created
in LaTeX 1is to use the sage and
sageplot tags:"

a) finding the derivative:
$(x"3)"=5$\sage{diff (x"3,x)}$

b) plotting:

\sageplot{plot (sin(x),-pi,pi)}
\end{document }
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Table 2: CoCalc main components: General purpose application software.

Type of software Name of the software

Analog screen for graphics programs Xpra

Database of combinatorial graphs Graphs

Library for rasterization of fonts and operations on them FreeType

Library for working with raster graphics in PNG format Libpng

GNOME tooltip browser Yelp

File management and collaboration system Mercurial

Electronic dictionary (thesaurus) WordNet

Image viewer GPicView

Interactive editor and macro support Prerex

Programs for comparing the contents of text files and directories Meld, diff

Services for reading e-books Calibre, Evince

Document processing system in HTML, LaTeX or XML document formats | Docutils

Database management systems RethinkDB, sqlite3

Text editors GNU Emacs, Vim,
nano, mcedit, AbiWord

Utility for finding differences between files GNU patch

Cloud file storage Dropbox

You can of course offer an alternative to CoCalc —
Jupyterhub and Zoom. However, they do not in-
clude the ability to synchronize with other commu-
nity members in a text file, although Zoom has a basic
real-time chat feature. Of course, you can offer to in-
tegrate the Markdown hypertext into the configuration
by using the Jupyter Notebook, which seemed to be
the ideal solution to enable collaboration in a browser-
based text document in real time using Zoom, for ex-
ample in workshops. In addition, HackMD Mark-
down files will be available to students at any time
and will be used for notes during the workshop. In
this way, you can create joint documents that imple-
ment synchronous and asynchronous discussions. In
addition, HackMD will provide tools for document-
ing group work sessions so that it is easy to share with
other users. In this way, you can create templates for
courses that will be used later for notes, discussion
of seminar topics outside the classroom. Currently,
Jupyterlab does not allow real-time collaboration on
real-time collaboration due to technical limitations.

CoCalc offers shared computing capabilities to
small groups of users. It also includes basic chat and
video conferencing features. CoCalc toolkit supports
student projects and group assignments that require
synchronous collaboration in computer science and
math. Because CoCalc is also based on the Jupyter
Notebook, integration with individual workspaces
will be seamless, as users in the same group can eas-
ily transfer individual files between CoCalc to both
the shared workspace and their own, private instance
of Jupyterlab. Using the advanced configuration with
Zoom, HackMD and CoCalc, seminars can be orga-

nized completely remotely (KlaBmann et al., 2020).

Overall, this configuration is a good starting point
for the further evolution of the digital environment
and the management of a group of students to increase
digital literacy in interdisciplinary research and the
teaching of computer science and mathematics. To
assess the cloud environment, it is necessary to take
into account both the student’s opportunities and in-
teraction with them, as well as the success in achiev-
ing interdisciplinary learning goals and the level of
discussion of the content achieved in seminars. Co-
Calc cloud service can be recommended to groups of
students of all academic levels, from bachelor to doc-
toral and teachers of various fields of science. The
use of a single cloud platform has certain advantages:
it will help to form and hold regular meetings to dis-
cuss modern computational approaches in interdisci-
plinary research. This creates a digital environment
for developing students and researchers that goes be-
yond weekly seminars. From the point of view of
teaching, seminars conducted in one case study will
confirm the potential of a common information envi-
ronment for teaching computational interdisciplinary
research. Thus, students with limited programming
experience or no previous programming experience
during distance learning workshops will be able to
fully learn the basics of Python programming and
gain skills in discussing and implementing high-level
computational models (Klamann et al., 2020).

The evolution of the configuration of the digital
environment demonstrates clear progress, which is
closely linked to the requirements of pedagogical and
methodological practices within the developing free
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Table 3: CoCalc main components: Special purpose application software.

Type of software Name of the software
Automatic grid generator for geometric constructions Gmsh

Software package for algebraic, geometric and 4ti2

combinatorial problems on linear spaces

Library for performing problems in number theory FLINT

Library for dynamic work with images GD Graphics Library (GD)
Library for processing video and audio files Ffmpeg

Library for working with graphs and other network structures NetworkX

Library for solving linear programming problems GLPK

Library for solving convex programming problems CVXOPT

Library designed for applied and scientific mathematical

GNU Scientific Library (GSL)

calculations

Libraries for determining and calculating elliptic curves eclib

defined over a field of rational numbers

Vector graphic editor Inkscape

Sage versions Sage.7, Sage.8, Sage.9, Sage.10
Client for Git repository SparkleShare
Mathematical library Cephes

Mathematical library for performing actions on complex numbers | GNU MPC

A set of libraries that extend the functionality of C++ Boost

SageTeX package extension SageMathTeX

Software package for generating three-dimensional models GenModel

Software package for scientific calculations Scilab

Software packages for building phylogenetic trees Phylip

System for mathematical calculations GNU Octave

Computer algebra systems Gias/Xcas, Axiom, GAP
Computer mathematics system Maxima

economic system, students and researchers. Thus, the
resulting configuration for the introduction of com-
putational thinking and digital literacy consists of the
following tools that support the necessary functions in
a single digital environment:

* Jupyter Notebook, which is serviced through
Jupyterhub, will provide a basic environment for
notes, programming and working with computa-
tional methods and concepts without the need for
local installation and maintenance.

* GitHub, GitHub Pages, and GitHub Classroom
will be used to track file versions, create a course
website as an alternative communication channel,
and support the logistics of issuing and submitting
course assignments.

* Zoom will provide a tool for interactive syn-
chronous social communication in distance and
face-to-face learning.

* HackMD is used for synchronous co-writing of
hypertext documents.

» CoCalc provides collaborative real-time program-
ming based on the Jupyter Notebook.
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4 DISCUSSION

The roadmap for Ukraine’s integration into the Euro-
pean Research Area (ERA-UA) has been approved by
the decision of the Ministry of Education and Science
of Ukraine No. 3/1-7 on March 22, 2018. Priority 5
contains a sub-item, which indicates the further direc-
tions of open science development in Ukraine. Open
science means revealing a research process by pub-
lishing all its results as well as details on how they
have been achieved and making them publicly avail-
able on the Internet.

The practical use of the open science paradigm is
(Shyshkina, 2018): presentation of educational mate-
rials in open access (data, program of the event, ab-
stracts, minutes of meetings, didactic materials, data
analysis files); open access materials publication; free
distribution and dissemination of educational and sci-
entific materials and data (for example, uploading
content to an open repository).

If we consider the principles of open science, then,
according to Shyshkina (Shyshkina, 2018), it means
(Shokaliuk et al., 2020):
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Table 4: CoCalc main components: Software tools.

Type of software Name of the software

Interactive shell for programming Jupyter Notebook

Python programming language Python 2.x, Python 3.x,
interpreters Python (Anaconda)

C ++ programming language compilers C++

Interpreters CPython, Java, Perl, bash
Compilers Mono, Embeddable Common Lisp

Functional programming environments

DrRacket, MIT/GNU Scheme

Environment for statistical calculations,

analysis and presentation of data in graphical form

R

* open access to scientific sources;

* open access to electronic resources used during
the study;

* free access to data arrays obtained during a peda-
gogical experiment;

* open e-infrastructures.

A common example of open source is the large
number of open source virtual learning environments
used in the academic environment. The most striking
example is Moodle due to its widespread use in edu-
cational institutions (Mintii et al., 2019; Polhun et al.,
2021).

As a consequence, the introduction of open sci-
ence norms in Ukraine should lead to greater ex-
change, accountability, reproducibility and reliability
of scientific materials and affect the learning process
as a whole. In the process of studying domestic and
foreign experience, the following advantages of using
cloud services for mathematical purposes were iden-
tified: resource savings; access mobility; flexibility.

Cloud platforms and services engaging with the
educational process leads to the emergence and devel-
opment of education and research organization forms
focused on joint educational activities, creating more
opportunities for educational and research projects
(Merzlykin et al., 2017; Popel et al., 2017; Lovianova
etal., 2019). Methods and approaches of open science
have a significant impact on the educational process.
Given the above advantages of cloud-based tools in
the mathematical disciplines teaching, as well as the
prospects of the CoCalc cloud service implementa-
tion in the educational process, the study considers
this service to be a potential cloud component of open
science.

CoCalc is a cloud service, a virtual workspace for
computing, research, collaboration and document cre-
ation (Jandre et al., 2020), which contains a cloud
storage where scientists may share files with their col-
leagues. These include Jupyter sheets, where multiple
scientists may edit scripts in real time.

CoCalc (Jandre et al., 2020) supports query, de-
tection and visualization subphases. This allows sci-
entists to query the results of the experiment and its
history, among other data. Users may also visualize
results using Jupyter sheets and libraries, such as mat-
plotlib. They may also use chats to discuss an experi-
ment and its stages.

In this cloud service (Jandre et al., 2020) the
whole experimental environment is based on the prin-
ciple of cloud operation. All changes are made di-
rectly in the cloud and synchronized with the user’s
browser via the Internet, that is to say, no blocking
occurs.

CoCalc (Jandre et al., 2020) allows one to share
a wide variety of files, including scripts in different
programming languages. The cloud service toolkit al-
lows you to share documentation that can help scien-
tists understand what has been done in the experiment
and help them make better use of shared data and sce-
narios.

The cloud service (Jandre et al., 2020) makes it
possible to store performed by scientists interaction
in a journal (chronology), but it resembles more un-
structured information that is difficult to reproduce.

Although the cloud service is absolutely ready
for use in research (Jandre et al., 2020), it requires
a stable Internet connection to work. Working with
the service is possible directly through the browser,
which may cause some difficulties when replacing
the workspace, tools and development environments
to which the scientist is accustomed. You may run
code from the CoCalc environment, but this method is
different from running files from a scientist’s device.
There are some restrictions on using a free cloud ser-
vice account. Another problem worth mentioning is
that CoCalc does not properly capture all stages of the
experiment. It provides features such as “time travel”
and “log” that allow users to see the history of file
changes and activity of project participants. But these
data cannot be fully detailed so will be insufficient to
guarantee the reproducibility of the experiment.

It may be concluded that CoCalc meets all the
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principles of open science. And CoCalc tools may be
considered to be open science tools that have didactic
potential in the learning process.

S CONCLUSIONS

The given chronology clearly demonstrates creation
and adaptation of the digital environment on the ba-
sis of particular needs and practical tasks of group of
students, teachers and researchers in interdisciplinary
researches and educational process. As the digital en-
vironment is constantly evolving, research cannot be
considered exhaustive. We intend to integrate the con-
figuration of CoCalc and the curricula of individual
disciplines for a deeper training material understand-
ing and to expand the means of professional compe-
tencies forming of future specialists in various fields
of education and science. CoCalc tools enhance stu-
dents’ ability to organize and perform teamwork by
implementing a joint project task. Thus, if the cloud
service is used, the indicators of scientific research
improve, the educational process becomes more open,
appropriate to human needs and content relevant.

Given the growing popularity of free software and
a wide range of CoCalc applications and services, it
should be noted that there is need to develop teaching
materials for Computer Science and Mathematics.

The use of cloud services leads to the emergence
and development of learning forms, focused on joint
learning activities on the Internet. Cloud services
should be used in Mathematics teachers training as a
means of: communication; cooperation; data storage
and processing, which should be the subject of fur-
ther research. It is advisable to focus further research
on the dissemination of open science approaches to
Mathematics teachers training process.
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Abstract: The method of teaching future IT specialists modern 3D-technologies of graphic reconstruction of architectural
objects has been developed and tested in the educational process. The peculiarity of the implementation of
the stages of the proposed methodology of graphic reconstruction is exemplified through building the model
of the Parochial Cathedral of St. Mary of the Perpetual Assistance of the 1950s. Sequence and content of
operations for analytical and design engineering stage are substantiated. After analysing and assessing the
most popular specialized software means, the 3DS Max environment is chosen to build a three-dimensional
model. The complex method of graphic reconstruction of historical architectural objects is proposed. This
method consists in constructing a three-dimensional model of an object, based on a combination of a design
technique using modern 3D technologies and methods for analysing archival descriptive information and data
on a set of images using parallax estimation of a data array of stereopairs of images. The cathedral model is
built on the basis of archive photographs and drafts. Reconstruction of spacious configuration of the objects is
based on parallax assessment of images. There are described methods of implementing modelling by 3DS Max
tools and preparing the model for 3D printing in Cura. Substantiated the effectiveness of the proposed training
method to teaching future IT specialists of 3D technologies of graphic reconstruction. This method contributes
to the formation of students’ system of theoretical and practical knowledge on the design of buildings and
structures using modern digital technologies for their graphic reconstruction it has been proved.

1 PROBLEM STATEMENT

3D graphics allows you to create spatial models
of various objects, repeating their geometric shapes

The current level and pace of development of infor-
mation technology prompts a new look at the essence
and methodology of training IT specialists, whose ac-
tivities are related to the design of environmental ob-
jects. In connection with the rapid development and
introduction of digital technologies in all branches of
human activity, 3D technologies are becoming an im-
portant component of modern education. Now there
are new opportunities for their use in the graphic
reconstruction of architectural objects and are con-
stantly progressing.
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and imitating the texture of materials (Kozak, 2016).
It is impossible to replace 3D models in all spheres
of human activity including industry, medicine, ar-
chitecture, construction, design, education, cinema,
etc. Using 3D technologies for design and graphic re-
construction of architectural objects, we can recreate
architectural objects that have been destroyed (Sei-
dametova et al., 2021). This allows you to analyse
the features of the architecture, to recreate the struc-
ture of the object and to correct its model with a high
degree of realism. The importance of researching
this issue is confirmed in the “Declaration of Coop-
eration on advancing the digitisation of cultural her-
itage”, which was signed by 27 European countries
(Commission européenne, 2019b). In particular, the
European Commission’s expert group on the digitiza-
tion of cultural heritage has developed general guide-
lines for a comprehensive, holistic 3D documentation
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of European cultural heritage sites (Commission eu-
ropéenne, 2019a).

3D model design enables assessing technical and
physical properties of a modelled object before creat-
ing a real sample. The methods of studying a model
allow analysing its size, material and package con-
tents.

The concept of an object or a project is mainly
exemplified by videos or pictures based on 3D graph-
ics. This sets constraints on viewing, as static pictures
cannot enable plot change or detailed examination.

Modern potential of 3D graphics and computer
hardware capacity enable processing complex scenes
on-line without reducing rendering speed and quality.
This has evoked professionals’ interest to 3D visual-
ization in various activity spheres.

In architecture and bridge engineering, wider ap-
plication is given to virtual buildings with inside
walks and virtual cities. Photorealistic reconstruc-
tion of objects makes it possible to work with object
models in museum, reconstruction and commercial
projects and while studying (Borodkin, 2015).

Maintaining and promulgation of cultural heritage
are essential for modern society. Development of
computers and 3D graphic tools enables preserving
cultural achievements not only as pictures or pho-
tographs but also as models in their original form or
as electronic replicas of real-life objects (Rumyantsev
etal., 2011).

A great number of architectural monuments have
disappeared without any sizes, drafts or photographs
left. For such historical objects, graphic reconstruc-
tion as a scientific study is the only means of iden-
tifying the lost or destroyed architectural object of a
certain time period. Graphical reconstruction of ar-
chitectural historical heritage reflects the whole bulk
of knowledge concerning it available to date (Rozhko,
2013).

In recent years, there have been numerous mu-
seums including the virtual ones with their exhibits
being computerized objects. Museums of this kind
enable obtaining detailed information on historical
achievements, getting to know their origin and facili-
tating cultural development of society.

Therefore, the study of 3D technologies for the
graphic reconstruction of architectural objects by fu-
ture IT specialists is one of the topical areas of re-
search into the problem of their professional training.

2 LITERATURE REVIEW

Nowadays, innovative technologies of 3D graphics,
modeling and design enable restoring lost historical
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objects. Analysis of the degree of investigation re-
veals only certain aspects of 3D modelling covered in
modern scientific literature.

A significant amount of scientific and pedagog-
ical research is devoted to the consideration of the
problem of using 3D technologies in the process of
training future IT specialists. Technologies for se-
lecting software for 3D modelling and methods of
working with them are described by Osadcha and
Chemerys (Osadcha and Chemerys, 2017). The is-
sues of 3D modeling in architectural design are re-
vealed in (Borodkin, 2015; Rumyantsev et al., 2011;
Rozhko, 2013).

3D modeling as a design and architecture tool is
indirectly touched upon in (Danylenko, 2005).

Despite this, works devoted to the problems of
theory and methods of engineering and graphic train-
ing of students (Bakum and Morozova, 2015; Lavren-
tieva et al., 2021). The issues of professional train-
ing of future IT specialists was examined in (Babkin
et al., 2021; Ozhha, 2012; Osadchyi et al., 2019; Se-
merikov et al., 2020; Varava et al., 2021).

However, the problem of studying 3D technolo-
gies by future IT specialists has its own both theoreti-
cal and methodological features, since it requires con-
sideration in the context of a specifically graphic type
of activity. For the qualitative formation of students’
practical skills in modelling and printing 3D objects,
it is necessary to introduce the study of such technolo-
gies as an obligatory component of their educational
process (Hevko et al., 2020b, 2021).

The features of creating and using 3D models of
historical architectural objects in the educational pro-
cess are considered in (Milkova et al., 2019; Maietti
et al., 2019). The works (Butnariu et al., 2013; Kot-
siubivska and Baranskyi, 2020; Riabokon, 2002) are
devoted to the study of the capabilities of 3D mod-
elling tools in the tasks of computer reconstruction of
objects of historical and cultural heritage.

At the same time, it is worth noting that integral
scientific approaches to the method of using 3D tech-
nologies in the graphic reconstruction of architectural
objects, as a component of the professional training
of future IT specialists, are not sufficiently disclosed.

Thus, analysis of the scientific literature makes it
possible to draw conclusions about the need for fur-
ther scientific research on 3D technologies for the
graphic reconstruction of architectural objects and the
development of appropriate guidelines for training fu-
ture specialists.

The relevance of this problem made it possible to
determine the aim of the paper — to reveal the effec-
tiveness of the method of teaching future I'T- special-
ists modern 3D technologies of graphic reconstruc-
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tion of architectural objects.

The research object involves is the process of
teaching 3D technologies for the graphic reconstruc-
tion of architectural objects in the preparation of fu-
ture IT specialists on the example of creating and
printing a 3D model of the Parochial Cathedral of St.
Mary.

The novelty of the research — a comprehensive
methodology for studying the graphic reconstruction
of historical architectural objects has been proposed.
This methodology consists in developing the skills of
constructing a 3D model of an object based on design
technologies according to image analysis using a par-
allax assessment of a stereopair data array of images
of the objects under study.

3 RESULTS

3.1 Substantiation of Teaching Methods
of 3D Technologies of Graphic
Reconstruction

The experts of the Declaration on the Promotion of
the Digitization of Cultural Heritage recommend that
the skills of using 3D technologies be included as part
of the basic knowledge of IT professionals regarding
the restoration of cultural heritage (Commission eu-
ropéenne, 2019a). Graphic reconstruction profession-
als need to have the necessary knowledge and skills
to design a project well, save raw data and 3D lay-
outs. To solve this problem, an important condition is
the development of training courses for studying 3D
technologies in order to preserve cultural heritage or
3D technologies in general.

The skills of using 3D technologies for the graphic
reconstruction of architectural objects is an impor-
tant component for the professional training of future
IT professionals who can develop practical skills in
working with 3D technologies that are in demand in
the modern labour market.

Therefore, on the basis of the research carried out,
we propose a methodology of teaching graphic 3D re-
construction. The methodology provides the forma-
tion of a system of theoretical and practical knowl-
edge of students for designing buildings and struc-
tures using modern digital technologies of graphic re-
construction.

The proposed methodology is based on the follow-
ing principles: systematic and consistent, accessibil-
ity, clarity, connection between theory and practice, a
combination of the individual and the collective.

The principle of systematicity and consistency

consists in the formation of knowledge, skills and
abilities systematically, in order that each lesson has
little interconnection, and new knowledge is based on
previously acquired knowledge and creates the foun-
dation for the following knowledge. In each topic,
the lesson gradually increases the complexity of the
material. The logical completion of the course is the
implementation of the project in groups, with the help
of which students will improve and consolidate their
knowledge, and will be able to try themselves in team-
work.

The principle of accessibility is that the forms,
methods and content correspond to the capabilities
of students and their level of knowledge in this area.
Therefore, students should already know what graph-
ics are and learn how to build simple models, and only
then start modelling complex objects.

The principle of clarity is applied directly in the
classroom: to demonstrate how to build individual el-
ements in the program and after a while we give stu-
dents the task to reproduce it. Thus, we encourage
them to be attentive in order to be able to complete
tasks and thus develop interest in the course.

The principle of connection between theory and
practice is implemented by students when performing
laboratory work, or tasks of different types. This is
preceded by the study of theory.

The last principle is the combination of the indi-
vidual and the collective. It provides not only work
that is performed individually, but also tasks that re-
quire group execution. It will help students exchange
knowledge, listen to each other in order to complete
the assignment efficiently.

Taking into account the correspondence of the set
tasks, we consider it expedient to divide the method
of graphic reconstruction of architectural objects by
means of 3D technologies into the following main
stages: analysis, construction, design, model printing
(figure 1).

At the analysis stage, students collect the neces-
sary data about the object and the necessary opera-
tions to build a 3D model. Solving such problems
allows students to form analytical skills and a cre-
ative approach to the synthesis of objects based on
the available information.

The construction of an object includes the process
of modelling (creating a 3D model) and the process
of animating (driving existing models or adding ad-
ditional cameras and moving them along certain tra-
jectories). At this stage, students develop engineering
skills through the use of modern software tools and
techniques for their use.

The design phase includes texturing and render-
ing. Solving design problems allows students to form
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Figure 1: Stages of project development.

the ability to compose objects in compliance with the
colour scheme, select materials and textures, choose
light sources, change and adjust camera angles.

The final stage of the technique is the manufacture
of a model using 3D printing. At this stage, students
develop technological skills in working with modern
equipment: setting the parameters of the 3D printing
process, calibrating the printer table, selecting mate-
rials for printing.

Thus, we consider it expedient to reveal in detail
the implementation of each of the stages using the ex-
ample of creating a 3D model of the Parochial Cathe-
dral and substantiate the effectiveness of the proposed
method.

3.2 The Sequence and Content of the
Analytical Stage of the Proposed
Technique

3D modelling is a separate type of computer graphics,
which incorporates necessary tools and techniques
applied to building a model of an object in the 3D
space. 3D modelling techniques of a graphic object
include the following main cycles: the analytical cy-
cle (collection of input materials; calculation of object
sizes and parameters) and the modelling one (build-
ing a draft of an object form; accumulation, carving,
stamping, etc.).

Nowadays, 3D modelling is used in almost all
fields of human activity including advertising, mar-
keting, industry, computer games, cinema, architec-
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ture, design and animation. 3D models of buildings
and facilities are an integral part of modern design
providing the basis for making object prototypes with
maximum granularity.

Stages of building 3D models of monuments and
landscapes are specific in their character depending
on set tasks and software chosen. However, the most
essential components of the methods are general for
different modelling objects. While setting a task for
modelling, it is necessary to determine the rate of
granularity and realism of the end product (Krejdun,
2014). Realism of a model depends on selected ma-
terials for overlaying textures onto an object. Virtual
3D modelling for architectural buildings is based on
solving the task of the efficient layout widespread in
the theory of pattern recognition.

Nowadays, there are many software means of var-
ious parameters and applications in computer graph-
ics. Choice of software primarily depends on the task
set. After selecting functions and means required for
solving the task, it is necessary to choose efficient
software to build 3D models.

Architects and designers make good use of 3D
graphics technologies because they are efficient and
easy to use for project implementation. To select
the required software environment, a survey was con-
ducted among experts in this field and students who
study the basics of 3D modelling. Based on the sur-
vey, the following software products are identified as
the most popular: Blender, 3D Max, SweetHome 3D,
SketchUpMake, Pro 100, FloorPlan 3D, ARCON 3D
Architect, ArchiCAD, Maya, LUMION, Cinema 4d.
It should be noted that the most appropriate is the use
of environments SweetHome 3D, 3DS Max, Floor-
Plan 3D, ARCON 3D Architect, ArchiCAD in the ar-
chitectural direction (Osadcha and Chemerys, 2017).

As our task is to build a model of an object, we
should analyse the above-mentioned programmes to
choose appropriate software. Parameters of evalua-
tion quality are chosen according to ISO 9126:2001
Standard in which each characteristic is described
by its several attributes (Danylenko, 2005). In this
case, they include functionality, user-friendliness, ef-
ficiency, the programme interface and render quality
(the final image after processing) as the most impor-
tant parameter. As these criteria are not equivalent,
importance factors are determined for each of them
relevant to the set task (table 1).

Evaluation is performed in the system from 1 to
10 points for each parameter on the basis of working
with similar programmes. So, evaluating the charac-
teristics of software that would be advisable to use for
graphic 3D reconstruction of architectural objects, we
obtained the following rating results: FloorPlan 3D —
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Table 1: Assessment parameters.

Parameter Importance factor
Functionality 3
User-friendliness 2
Efficiency 2.5
Program interface 1.5
Render quality 4

44 points, ARCON 3D Architect — 50, SweetHome
3D - 80, ArchiCAD - 97, 3ds Max — 135 points.

Thus, according to the rating, it was determined
that the most convenient and effective for graphic 3D
reconstruction are 3ds Max and ArchiCAD, the work
in which is convenient and efficient. However, the fi-
nal result of the model of the final renders in the 3DS
Max system is much better. Therefore, to create the
model of the Cathedral, the 3DS Max environment
was chosen, which has all the necessary tools for ren-
dering high realistic quality.

Graphic reconstruction of lost or destroyed archi-
tectural objects is a specific type of activity aimed
at studying these objects in order to restore their
appearance as of the time of their existence by
3D graphics means being guided by the preserved
documents, drafts or photographs (Borodkin, 2015;
Rozhko, 2013).

Graphic reconstruction provides for absence of
precise data on an object from a single data source.
It is applied to restoring a lost appearance by means
of graphic and document data through collecting and
combining it from various sources. Graphic recon-
struction being an activity is thought of as a set of op-
erations including data collection, object investigation
and fixation prior to modelling options of a destroyed
architectural monument.

The Parochial Cathedral of St. Mary of the Perpet-
ual Assistance of the 1950s (hereafter — the Parochial
Cathedral) is one of the lost historical objects of
Ternopil that decorated the city centre at the corner of
Ruska and Mitskevich Streets (modern Shevchenko
Boulevard). Photographs and drafts are basic data
sources concerning the Cathedral.

The historical and architectural key plan of
Ternopil indicates that “the majestic and delicate
building in the neo-Gothic style was striking in its
beauty and perfection. The slim tower-spire of 62m
high was hovering over the city as if striving upward
into the sky. It was even used as a fire tower built
upon the project of the famous Lviv architect Profes-
sor Theodor Marian Tal‘ovskyi” (here and after the
translation is ours) (Rymar, 2012).

Boitsun says that “in 1954, there were some ex-
plosions heard during several days when the Catholic
Church was blasted. In 1959, a supermarket was

opened there to celebrate the anniversary of the Oc-
tober Revolution. Many elements of the Church orna-
mentation were taken to Poland. Part of high reliefs of
the sacred procession and the sculpture of Madonna
were preserved in the Medium Church (the Church of
the Nativity of Christ)” (Boitsun, 2003). That is why,
we consider it of great importance to restore this ar-
chitectural monument to preserve Ternopil’s cultural
heritage.

3.3 Methodology of the Design
Engineering Stage

The creation of a 3D model of an object from its two-
dimensional projections (photographs), that is, its 3D
reconstruction, is carried out according to the follow-
ing basic techniques: using design using 3D scanners,
by obtaining a sequential series of images of an ob-
ject from all sides, using a stereopair (Andrianova and
Danilova, 2020).

It is a priori impossible to use the 3D scanning
technique for the graphic reconstruction of the lost
historical architectural objects. Therefore, we con-
sider it inappropriate to consider this technique.

Graphic reconstruction by design involves the cre-
ation of a digital model using specialized software
products. When creating a model, you can use ready-
made drawings or develop a new one. Thus, it is
possible to reproduce various objects that already ex-
ist in the real world, create those that have not yet
been built, or carry out a graphic reconstruction of
those that have been destroyed. This reconstruc-
tion method provides for modelling in various ways:
based on primitives, sections, Boolean operations, ar-
bitrary surfaces constructed using various mathemat-
ical models.

This method has a number of advantages, one of
which is the construction accuracy. However, for the
reconstruction of lost historical architectural objects,
this method requires additional information, because,
as arule, in such cases, there are not enough drawings,
plans of the area and the building. Therefore, it is
advisable to combine it with the method of graphic
reconstruction based on a set of images of an object
from different sides.

The method of graphical reconstruction of an ob-
ject from a set of images uses a sequential series of its
images. In this case, the required percentage of over-
lap of two adjacent frames should be more than half,
and the minimum O — the number of frames, overlap
is equal to three.

The algorithm for implementing the work of this
method consists of the following stages:

1) analysis of photographs of the object under study;
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2) search for singular points and solution of a system
of equations obtained on the basis of a set of data
points;

3) search for “identical” points on different sets of
adjacent images of an object;

4) calculating the coordinates of points from the
“base” image of the object;

5) mapping of points in the coordinate system most
convenient for object analysis and structure impo-
sition.

The disadvantage of this method is the need for a
large number of photographs for analysis in order to
obtain high-quality results of graphic reconstruction.

In order to solve the problem of insufficient
graphic information based on image analysis, we pro-
pose to use the method of graphic reconstruction us-
ing a stereopair. The method is based on obtaining
and processing a set of pairs of images. In this case,
the selection of points of correspondence, their com-
parison and geometric transformations are carried out.
Obtaining a pair or series of images in which parallax
is observed is the main task of this method. Here, to
build a 3D model, you need to perform an algorithm
of actions: determining the fundamental matrix, find-
ing the corresponding points, building a point cloud,
texturing. However, the model built using this method
cannot be considered a full-fledged method of graphic
reconstruction, since in this case only a surface view
of the object is built.

Based on the analysis, we have proposed a com-
prehensive methodology for the graphic reconstruc-
tion of historical architectural objects for the imple-
mentation of the design stage. This technique con-
sists in constructing a 3D model of an object, based
on modern 3D design technologies, using methods for
analysing archival descriptive information and data on
a set of images and processing technology for a stere-
opair data array.

So, according to our proposed methodology for
constructing a 3D model for the graphic reconstruc-
tion of a historical building, it is carried out on the
basis of the cyclical execution of the following stages
(Hevko et al., 2020a):

1. Search for information to create an accurate
model from a set of images.

2. Creation of a model in the 3DS Max software en-
vironment.

3. Selection of the correct dimensions and construc-
tion of small parts diagrams based on the analysis
of parallax image evaluation.

Thus, the programmed reconstruction process
provided for the restoration of the building according
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to the data indicated in the sources (description, pho-
tographs, drawings), as well as on the basis of cer-
tain parameters according to the comparison of de-
scriptions and data on the construction technologies
of cathedrals of that time. The construction of a 3D
model is based on a stereopair layout of the image of
the destroyed Parochial Cathedral.

To restore the spatial configuration of objects, a
parallax estimation of images was carried out. The
principle of this assessment is that after processing a
pair of stereo images, for each element of the left im-
age, the corresponding element is found on the right
image. The difference in the horizontal coordinates
of the corresponding points (parallax) qualitatively
reflects the distance to the image point (Riabokon,
2002).

Collection of data involves searching for carto-
graphic materials as well as images and texts to fa-
cilitate accomplishment of the set task. Digital data
are preferable followed by vector and raster images.
While searching for information, we use a photograph
of the Parochial Cathedral with sharp images of ele-
ments of the architectural object to create its precise
model (figure 2).

In applying 3D modelling methods, special atten-
tion is paid to geometrical modelling considering the
type of the modelled object (engineering, design, ar-
chitectural, etc.) and the technology applied (Lytvyn,
2015).

Guided by detailed analysis of over 20 pho-
tographs of the Cathedral and its layout, we build a
3D model of the object. Thus, the above-described
procedures result in a primary platform of the model.

The next actions are aimed at editing forms of the
basis according to the photographs available. After
completing detailed analysis of sizes and architectural
features, we make amendments by means of relevant
3DS Max tools (Smith, 2006). After that, the build-
ing acquires a more realistic appearance. The com-
plex character of building the model involves numer-
ous fine details, their asymmetry and location in dif-
ferent planes.

Next, we perform detailed processing of walls and
domes. To reduce labour-consuming procedures of
model building, repeated details like windows can be
copied and dragged to the required location. If you
need to resize the element, its plane or angle, then it
is possible to do it using the functions of the software
environment.
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3.4 Implementation of the Design Stage
of the Proposed Methodology

For the sake of convenience, we apply appropriate
functions to revolving and moving the model. Thus,
after completing a series of actions and operations,
we obtain a 3D model of the Parochial Cathedral. To
make the image of the model more realistic, we per-
form its rendering.

Rendering is responsible for applying various spe-
cial effects, detailing and fine-tuning components. A
texture map is also being prepared. First of all, mate-
rials are assigned, after which parameters are set, such
as roughness, reflection, transparency, etc. Also, light
sources and cameras are set. So, at this stage, the 3D
visualization settings are clarified and adjusted.

The primary and the resulting 3D models of the
cathedral after the stage of analyzing the dimensions
and features of the architecture are shown in figure 3.

Before making a printed miniature of the 3D
model, we should analyse and adjust it properly. As
the target result of modelling is a printed miniature,
the built model should be exported into the STL-
format. It should be noted that due to the intensive de-
velopment of 3D printing, most specialized programs
support this feature. This type supports 3D objects by
preserving them as a bulk of triangular data describ-
ing a surface.

Figure 2: Analysis of the spatial configuration and details of the cathedral of the

| R

Parochial Cathedral of St. Mary.

3.5 The Sequence and Content of the
3D Printing Stage

The first stage of preparing the model for printing
provides for analysis of 3D model geometry, which
involves its testing for available open spaces in the
polygonal net, some displacements of polygons and
defects in geometry.

The next stage includes analysis of all parameters,
sizes and their test for conformity with printing ma-
terials. As the built 3D model has sizes of a real-
life building, it requires scaling to create its printable
miniature (figure 4).

Nowadays, there is a great variety of software for
3D printing, among which one should mention Cura,
CraftWare, Slic3r, 3DTin and Repetier-Host. These
software products are quite widespread due to their
advanced features and relative complexity.

Yet, being guided by convenience and a relatively
user-friendly interface, we apply Cura in which ex-
cept for standard editing tools, printing quality adjust-
ment and material parameters, there are functions of
calculating weight of the end item, its print time, etc
(Mitin, 2018).

Basic settings of technological parameters in-
clude printing quality, filling, printing speed and tem-
perature, parameters of printing support and plas-
tic threads. While setting the parameters of print-
ing quality, the most essential one is the layer height
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Figure 3: The primary and the resulting 3D models of the Parochial Cathedral.

(mm) determined by the nozzle diameter and it should
not exceed its half.

Shell thickness (mm) determines thickness of
printing walls of thin-wall objects or objects with the
reduced in-fill ratio. Shell thickness is determined by
corresponding geometrical parameters of an object.
For small models, the thickness of 10-30 mm is opti-
mal.

Economic factors of plastic consumption are de-
termined by fill density (%). In most cases, the in-fill
ratio makes 10%, yet, for inflexible models and con-
sidering structural features of a model, the in-fill ratio
can reach 100%. However, printing time increases
greatly.

Settings of print speed and temperatures enhance
qualitative and technological parameters of printing.
The most significant parameter is print speed that de-
termines nozzle movements. As our model has many
fine details, the set speed is 30 mm/sec to make print-
ing accurate. It is caused by the fact that high print
speed affects its quality because of vibration efforts
on the supporting frame of a printer and accelerated
wear of drive elements.

The technology also provides for printing auxil-
iary model elements (not specified in geometry) con-
sidering lack of possibility to form plastic mass in
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the air. This support is possible for both individual
model elements (support type) and its platform (plat-
form adhesion type). In this case, we select the func-
tion Brim to provide high-quality print of model el-
ements, which are hanging (the roof, domes). The
programme creates additional supports for these ele-
ments.

After setting the required parameters to make a
miniature, the file is sent to the printer with automat-
ically formed G-code and approximate print time and
the amount of the required material are determined.

Figure 5 presents a printed model of the Parochial
Cathedral based on the suggested 3D modelling tech-
nology, the advantages of which are availability and
low costs of produced models.

The methodology for creating the 3D model and
printing the layout of the Parish Cathedral has been
carried out by specialists of the Innovative Center for
3D Technologies of Design and Production, which
operates on the basis of the Chair of Computer Tech-
nologies of the Ternopil Volodymyr Hnatyuk National
Pedagogical University.

Some specific features of the developed model in-
dicate possible further application of the methods to
reconstruction activity in order to preserve the city
and the state cultural heritage.
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Figure 4: Adjusting the model sizes to printing.

4 JUSTIFICATION OF THE
EFFECTIVENESS OF THE
PROPOSED METHOD

Our research on improving the methodology for
teaching of constructing 3D models of historic archi-
tectural objects was based on the proposed algorithm
for performing architectural and spatial shaping in the
process of reproducing an historic object.

In the process of teaching future IT specialists to
3D technologies, we focused on the use of a com-
prehensive methodology for studying the graphic re-
construction of historical architectural objects. This
methodology consists in the formation of skills in
constructing a 3D model of an object based on de-
sign technologies according to image analysis using
parallax evaluation of the data array of stereopairs of
images of the objects under study.

The proposed technique forms in students’ certain
preliminary skills for the implementation of graphic
reconstruction, which are important for their future
professional activities. To substantiate the effective-
ness of the proposed technique, an experimental study
was carried out. In the course of the study, method-
ological support was developed for conducting a cycle
of laboratory studies.

Carrying out such a study helped to find out the
effectiveness of the proposed methodology, to create
conditions for the introduction of positive achieve-
ments into the educational process.

A pedagogical experiment to test the effectiveness
of the methodology for the formation of graphical
reconstruction skills in future IT specialists covered
27 students of the specialty “Professional Education
(Computer Technologies)”. The distribution of stu-
dents for the experiment was carried out as follows:
the EG (14 students) — the experimental group, and
the CG (13 students) — the control group. The re-
search consisted in the introduction of the proposed
methodology into the educational process of the EG,
while the CG studied according to the traditional
method.

All participants in the experiment were familiar
with the purpose of the experiment and provided per-
sonal consent to participate. To test the effectiveness
of the methodology, diagnostic tools were developed
in the form of indicators, which were used to track a
positive result in the formation of the skills of future
IT specialists to carry out graphical reconstruction.

These indicators were: 1) knowledge about the
technique of graphic reconstruction and the necessary
tools; 2) knowledge of methods of geometric spatial
design; 3) the ability to use software tools for build-
ing 3D models; 4) the ability to use image analysis
technologies based on stereo pairs and parallax as-
sessment; 5) knowledge of 3D printing technology.

These indicators made it possible to characterize
four levels of skills of future IT specialists to carry
out graphical reconstruction:

1) low (characterized by low motivation to use
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Figure 5: The printed miniature of the Parochial Cathedral of St. Mary of the Perpetual Assistance.

graphic reconstruction technologies in profes-
sional activity and creative self-realization; lack
of geometric design skills; elementary theoretical
and technological training in the use of special-
ized software for solving problems of graphic re-
construction and 3D printing; fragmented ability
to analyse graphic information);

medium (characterized by a limited interest in
graphic reconstruction technologies and in the use
of computer visualization tools, partial skills to
analyse graphic information and a situational de-
sire to introduce software tools for the design of
spatial objects in professional activities and the
need for additional motivation, mediocre theoret-
ical and technological training in the use of 3D
print);

sufficient (characterized by significant motivation
for the use of graphic reconstruction technologies,
spatial modelling tools in professional activities,

4)

thorough training in the use of specialized soft-
ware for solving typical tasks of graphic recon-
struction and 3D printing, understanding of the
process of analysing graphic information using ar-
rays of digital data, readiness to reproduce typical
models of graphic reconstruction);

high (characterized by a conscious and reasoned
motivation for the use of graphic reconstruc-
tion technologies, means of spatial modelling
in professional activities and for creative self-
realization, thorough training in the use of spe-
cialized software for solving creative problems of
graphic reconstruction and 3D printing, the ability
to evaluate graphic information and analyse arrays
digital data corresponding to a graphical represen-
tation of a spatial object, formed by a sense of
willingness to create their own models of graphi-
cal reconstruction).

Methods for determining achievements for the se-
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lected indicators were as follows.

1. Knowledge about the technique of graphic recon-
struction and the necessary tools were tested with
an appropriate set of test tasks.

2. Knowledge of methods of geometric spatial de-
sign was verified by tests.

3. The ability to use software tools for building 3D
models was tested by executing the project.

4. Ability to use image analysis technologies based
on stereo pairs and parallax assessments were
tested by an individual task.

5. Knowledge of 3D printing technology was tested
with an individual assignment.

During the experimental study, there were signifi-
cant changes in the relationships between the knowl-
edge levels of students in the control and experimental
groups, which are reflected in table 2.

Analysis of the results of the experimental study
showed that the quality of knowledge in the experi-
mental group increased by 23.1%, and in the control
group only by 14.3%, the average score increased ac-
cordingly: Au (EG) =6.9; Au (CG) = 1.4. The dynam-
ics of changes in the quality of knowledge of students
from the EG and CG is presented in figure 6.

84.7

100 78.6
30 64.3 616
e e Incoming control
60
40 Final control
20
Control Group Experimental Group

Figure 6: Dynamics of the quality of knowledge.

Consequently, conducting an experimental study
using the proposed methodology proved its effective-
ness in the educational process of future IT special-
ists. Thanks to the atypical approach to learning, a
relaxed atmosphere is created, which contributes to a
better assimilation of the material.

S CONCLUSIONS AND
PROSPECTS FOR FURTHER
RESEARCH

Graphic reconstruction of historical architectural ob-
jects is possible due to new technologies of 3D graph-
ics, modelling and design in specialized computer en-
vironments. The developed method 3D technologies

of graphic reconstruction are exemplified by the mod-
elling of the Parochial Cathedral of St. Mary of the
Perpetual Assistance of the 1950s.

The proposed method of training of graphic 3D
reconstruction is based on the principles: systematicy
and consistency, accessibility, clarity, connection be-
tween theory and practice, combination of individual
and collective. The stages of the proposed method-
ology (analysis, construction, design, model printing)
are based on a general methodology, taking into ac-
count individual specifics, depending on the tasks to
be solved, the selected software, the required degree
of detail and realism.

Determination of the spatial configuration of ob-
jects provides for the restoration of the building ac-
cording to the data indicated in the archival sources,
as well as on the basis of the determined parameters
according to the comparison of descriptions and data
on the construction technologies of cathedrals of that
epoch.

The complex method for the graphic reconstruc-
tion of historical architectural objects is proposed.
This method consists in constructing a 3D model of an
object, based on a combination of design techniques
using modern 3D technologies, based on methods for
analysing archival descriptive information and data
from a set of images using a parallax evaluation of a
stereopair data array of images of a destroyed Cathe-
dral.

3ds Max is selected to build a 3D model of the
object to enhance high accuracy, speed and granular-
ity of fixing complex sets providing efficient tools of
working with bulk data that incorporate new achieve-
ments of informational technologies.

Detailed analysis of images and determined sizes
provides the basis for the 3ds Max model, which is
then edited by relevant tools to make it more realistic.
The complex character of building the model implies
its numerous fine details, their asymmetry and loca-
tion in different planes.

Creating a printed model of a 3D model requires
its analysis and adaptation to 3D printing based on
testing the model for the presence of open spaces
in the polygonal mesh, defects in the geometry and
checking for compliance with the print materials. To
build a printed model of the Cathedral, guided by cri-
teria of convenience and the user-friendly interface,
the Cura software environment is applied.

The presented teaching methodology provides for
the formation of a system of theoretical and practical
knowledge of students in the process of model build-
ings design and structures using modern digital tech-
nologies of graphic 3D reconstruction.

To substantiate the effectiveness of the proposed
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Table 2: Dynamics of the level of knowledge of students.
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technique, an experimental study was carried out, dur-
ing which the developed methodological support was
tested. An analysis of the results of the experimental
study showed that the implementation of the proposed
methodology contributes to the high-quality training
of future IT specialists. Carrying out such research
helped to create conditions for introducing positive
achievements into the educational process.

Prospects for further research are defined in two
directions:

1) methodical: development of the training course
“Graphic reconstruction of architectural objects”
and its introduction into the educational process
of the specialty “Professional education (Digital
technologies)”’;

2) technological: reconstruction of the Cathedral in-
terior that would enable creation of an object of
the virtual historical museum of the architectural
monument. Yet, this problem requires auxiliary
data on the Parochial Cathedral of St. Mary of
the Perpetual Assistance and remains unsolved to
date.
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Abstract: This article scientifically substantiates the criteria for the selection of cloud-oriented learning technologies for

the formation of professional competencies of bachelors majoring in statistics, as well as presents the results
of expert evaluation of existing cloud-oriented learning technologies by defined criteria. The criteria for the
selection of cloud-oriented learning technologies for the formation of professional competencies of bachelors
majoring in statistics were determined: information-didactic, functional, and technological. To implement
the selection of cloud-oriented learning technologies for the formation of professional competencies of bach-
elors majoring in statistics, and effective application in the process of formation of relevant competencies,
the method of expert evaluation was applied. The expert evaluation was carried out in two stages: the first
one selected cloud-oriented learning technologies to determine the most appropriate by author’s criteria and
indicators, and the second identified those cloud-oriented learning technologies that should be used in the ed-
ucational process as a means to develop professional skills Bachelor of Statistics. According to the research,
the most appropriate, convenient, and effective cloud-oriented learning technologies for the formation of pro-
fessional competencies of future bachelors of statistics by the manifestation of all criteria are cloud-oriented
learning technologies CoCalc and Wolfram Alpha. The general structure of the methodology of using cloud
learning technologies for the formation of professional competencies of future bachelors of statistics is de-
scribed.

1 INTRODUCTION

The European integration processes, change, and de-
velopment of the educational system of Ukraine cre-
ates new requirements for the training of specialists
in almost all spheres of human life. The formation
of general competencies is the basis of general educa-
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tion, and the formation of professional competencies
of future specialists is carried out in the process of
education in higher education institutions (HEI). Tra-
ditional learning is out of date and needs updating, re-
plenished with new technologies, forms, means, and
is confirmed in the text of the National Doctrine of
Educational Development that “continuous improve-
ment of the quality of education, updating its content
and forms of organization of educational process; de-
velopment of the system of continuous education and
training throughout life; introduction of educational
innovations, information technologies” (President of
Ukraine, 2002).
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An important achievement in the field of educa-
tion has been the creation of open education platforms
based on the implementation of the principle of the
functioning of cloud technologies; comprehensive up-
dating of training technologies, methodological sup-
port, and content of distance and e-learning based on
the introduction of information and communication
technologies (ICT); introduction of new forms and
methods of teaching based on cloud-oriented tech-
nologies, Web 2.0 technologies, services of electronic
social networks (Kremen, 2016).

Formation of professional competencies of spe-
cialists, including the future bachelor of statistics, is
carried out during the training at HEI, and the use of
the latest information and communication technolo-
gies is an important key element in this process. That
is why one of the leading areas of qualitative train-
ing of specialists in the requirements of today is the
application of cloud technologies, and in the educa-
tional process — cloud-oriented learning technologies
(COLT).

Research on evaluating the effectiveness of ICT
learning has largely highlighted the problem of eval-
uating learning outcomes.

The analysis of existing ICTs, criteria, and indica-
tors of their selection were analyzed and highlighted
in (Bykov et al., 2014; Golovnia, 2015; Demyanenko
et al., 2013; Kolos, 2013)

In particular, Bykov et al. (Bykov et al., 2014)
considered open web-oriented systems for monitor-
ing the implementation of scientific and pedagog-
ical research results. Golovnia (Golovnia, 2015)
in her works investigated the virtualization software
in the training of UNIX-like operating systems and
identified the criteria and indicators of their selec-
tion. Demyanenko et al. (Demyanenko et al., 2013)
give methodological recommendations on the selec-
tion and use of electronic tools and resources for ed-
ucational purposes. Kolos (Kolos, 2013) has devel-
oped criteria for selecting components of a computer-
oriented educational environment for a postgraduate
teacher education institution. Spirin (Spirin, 2011) of-
fers criteria for external evaluation of the quality of in-
formation and communication training technologies.

The use of cloud technologies in education is
shown in (Shyshkina and Marienko, 2020; Valko
et al., 2020; Lovianova et al., 2019; Lytvynova, 2018;
Merzlykin et al., 2017; Symonenko et al., 2020; Popel
et al., 2017; Velychko et al., 2020; Vlasenko et al.,
2020; Volikova et al., 2019).

In particular, the problem of developing a method-
ological system for the use of a cloud-oriented envi-
ronment in the training of databases of future com-
puter science teachers was investigated by Korotun

General Methodology of Their Use

(Korotun, 2018). The question of designing a cloud-
oriented educational environment of a comprehen-
sive educational institution was also investigated by
Lytvynova (Lytvynova, 2016). Several teams of au-
thors have considered cloud technologies in learn-
ing at different intervals (Shyshkina and Popel, 2013;
Valko et al., 2020; Lytvynova, 2018; Glazunova et al.,
2017; Seidametova et al., 2012; Markova et al., 2015;
Striuk and Rassovytska, 2015). At the same time, the
question of research into the use of cloud technolo-
gies in training future bachelor of statistics and the
development of appropriate criteria and indicators of
selection have not been sufficiently studied.

The purpose of the article is to define criteria
and establish appropriate indicators for the selection
of cloud-oriented learning technologies to shape the
professional competencies of bachelors majoring in
statistics and to develop a general methodology for
the use of selected cloud-based learning technologies
for the specified type of activity.

2 METHODS

An expert evaluation method was used to imple-
ment the selection of the COLT for the formation of
the professional competencies of future bachelors of
statistics and for effective application in the process
of forming the corresponding competencies (Zastelo,
2015; Gavryliuk et al., 2020). According to the pur-
pose and objectives of the method, the corresponding
COLT is numbered in ascending or descending order
based on a separate trait, by which further ranking is
made. It should be noted that the peer review was
carried out in two stages.

In the first stage, experts were asked to evaluate
8 COLT that could be used in the process of forming
the professional competencies of future bachelors of
statistics.

In the second phase of the study, another group of
specialists was recruited to evaluate the most signifi-
cant COLT according to certain criteria.

3 RESULTS

3.1 Selection of Cloud-based Learning
Technologies for the Formation of
Professional Competencies of
Future Bachelors of Statistics

Research on the implementation of cloud-oriented
learning technologies to shape the professional com-
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petencies of future professionals is being actively pur-
sued by various researchers. As this research is aimed
at COLT to shape the professional competencies of
future Bachelor of Statistics, it is important to iden-
tify, by a certain set of criteria, the most effective,
convenient, and relevant cloud-oriented learning tech-
nologies to be used in the educational process of HEI.

To begin with, we will define the term “criteria”,
since this definition is presented differently by differ-
ent researchers.

In encyclopedic reference publications, the con-
cept of “criterion” is defined as “a trait, a basis for
evaluation, taken as a basis for classification” (Busel,
2005).

In (Honcharenko, 2000) the criterion is called “the
criterion for evaluating something, a means of verify-
ing the truth or falsehood of a statement”.

Bagrii (Bagrii, 2012) argues that the criterion is
“a standard against which to evaluate, compare a real
pedagogical phenomenon, process, or quality by ref-
erence”.

Torchevsky (Torchevsky, 2012) notes that “in the
most general form, the criterion is an important and
defining feature that characterizes the various qualita-
tive aspects of a particular phenomenon under study,
helps to clarify its essence, helps to specify the main
manifestations. In this regard, the indicator is a quan-
titative characteristic of this phenomenon under study,
which makes it possible to conclude on the state of
statics and dynamics”.

In Dychkivska (Dychkivska, 2004) term “crite-
rion” is defined as “an indicator that characterizes
the property (quality) of an object, the evaluation of
which is possible using one of the measurement meth-
ods or the expert method”.

Under the selection criteria of COLT for the for-
mation of professional competencies of future bach-
elors of statistics, we will understand such features,
qualities, and properties of cloud-oriented technolo-
gies that are required for their effective use in the ed-
ucational process to form the professional competen-
cies of future bachelors of statistics.

We apply the method of expert evaluation (Za-
stelo, 2015; Gavryliuk et al., 2020). In the first stage,
experts were asked to evaluate 8 COLT that could be
used in the process of forming the professional com-
petencies of future bachelors of statistics.

20 experts of different profiles were invited to the
expert evaluation procedure, among them officials of
the State Statistical Service of Ukraine and the State
Treasury in Zhytomyr, employees of banking institu-
tions, employees of commercial financial institutions.

A point scoring system was used in the study
(Spirin and Vakaliuk, 2017). According to the afore-
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mentioned evaluation system, for the number of N
COLT, the maximum possible estimate of N is given
to the most significant in the use of COLT and 1 to
the least significant. The results of the assessment are
presented in the form of a table, where the columns
indicate the hotline number and the fields the expert
number. The COLT name card is presented in alpha-
betical order (A to Z), to prevent psychological clues
that could affect the outcome of the assessment.

To determine whether there is an objective agree-
ment between experts, calculated Kendall’s Concor-
dance Coefficient W by the appropriate formula spec-
ified in (Zastelo, 2015; Gavryliuk et al., 2020).

The results of the peer review are presented in ta-
ble 1.

The result was selected COLT 4: CoCalc, Scilab,
WebMathematica, Wolfram Alpha.

After calculating based on the experimental data
presented (table 1), obtained a coefficient of concor-
dance W =0.71. Since the value obtained is non-zero,
there is an objective agreement between experts.

In the second phase of the study, another group of
specialists was recruited to evaluate the most signif-
icant COLT according to certain criteria. It is worth
noting that the second stage involved 15 specialists of
different profiles, namely: teachers, heads of depart-
ments and deans of faculties of higher education in-
stitutions of Ukraine, having experience and related
to the professional training of future bachelors of
statistics, employers (Main Department of Statistics
in Zhytomyr region, Department of the State Trea-
sury Service of Ukraine in Zhytomyr, Main Depart-
ment of State Tax Service in Zhytomyr region, heads
of state and commercial banks, managers financial
companies), which worked directly with the selected
COLT and could objectively evaluate them according
to the degree of manifestation of each criterion.

The manifestation of each of the presented crite-
ria was evaluated for each of this COLT. To this end,
experts have been asked to evaluate its performance
using the scale shown in table 2.

The indicator will be considered positive if the
arithmetic mean of these points is at least 1.5. If more
than half (50%) of the indicators of the relevant cri-
terion are negative, then the criterion is defined as in-
sufficiently developed. In the case of:

¢ when 50-55% of the indicators of the criterion are
positive, the criterion is characterized as critically
manifested;

e if 56-75% of the indicators of the criterion are
positive, then the criterion is characterized as suf-
ficiently manifested,;

¢ if 76-100% of the criterion indicators are positive,
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Table 1: Ranking cloud-oriented learning technologies for the formation of the professional competencies of future bachelor

of statistics.

COLT
Expert number | CoCalc | Excel | GeoGebra | Google | Maple | Scilab Web Wolfram
Online Sheets | Cloud Mathematica | Alpha
1 6 4 2 1 3 5 7 8
2 6 5 1 2 3 4 8 7
3 8 1 2 3 4 5 7 6
4 5 3 2 1 4 8 7 6
5 5 2 1 4 3 6 7 8
6 6 1 5 2 3 4 8 7
7 8 2 3 1 5 4 7 6
8 5 3 1 2 4 6 7 8
9 6 1 4 3 2 5 8 7
10 7 1 2 3 4 8 5 6
11 7 3 2 4 1 6 5 8
12 5 2 3 6 1 4 8 7
13 8 1 2 3 4 5 6 7
14 6 4 1 3 2 5 8 7
15 7 4 1 3 2 5 6 8
16 5 3 2 4 1 6 8 7
17 8 2 1 3 5 4 7 6
18 7 1 2 3 4 8 5 6
19 4 3 2 1 8 7 5 6
20 7 4 1 2 3 6 5 8
S 126 50 40 54 66 111 134 139
d 36 -40 -50 -36 -24 21 44 49

Table 2: Scale bar for evaluation of the relevant criteria.

Scores

Evaluation of the indicator

0 the indicator is missing

the indicator is partially available (not available more than available)

1
2 the indicator is more available than not available
3 the indicator is completely available

then the criterion is characterized as highly mani-
fested (Spirin and Vakaliuk, 2017).

An analysis of existing cloud-oriented learning
technologies to shape the professional competencies
of future bachelors of statistics has made it possible
to identify the criteria and relevant indicators of these
cloud-oriented learning technologies:

* information-didactic: information support; cov-
erage of various sections of mathematics and
statistics; graphical presentation of results; team-
work on the project; ability to apply programming
knowledge;

* functional: user-friendly interface; free of charge;
accessibility; multilingualism;

* technological: cross-platform; integration with
other cloud services; adaptability.

The results of the peer review of each of the
selected criteria and relevant indicators will be dis-
cussed in more detail.

The information-didactic criterion characterizes
the information and didactic component of cloud-
oriented learning technology and is based on the
laws of assimilation of knowledge, skills, and com-
petences, namely:

* the indicator “information support” characterizes
the presence of a description of the use of the tool,
examples, or the presence of a section of assis-
tance;

e the indicator “coverage of various sections of
mathematics and statistics” characterizes the pos-
sibility of using COLT in the process of studying
certain sections of mathematics and statistics;

* the indicator “graphical presentation of results”
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characterizes the ability to interpret the results
in the form of graphs, histograms, or a three-
dimensional model;

the indicator “teamwork on the project” character-
izes the ability to work with multiple users at the
same time;

* the indicator “ability to apply programming
knowledge” characterizes the ability to take indi-
vidual actions to perform calculations using dif-
ferent programming languages.

Basic data on indicators of information-didactic
criteria for each of the selected COLT contains ta-
ble 3.

The functional criterion characterizes the func-
tional component of cloud-oriented learning tech-
nologies and assumes the following indicators:

* the indicator “user-friendly interface” describes
the convenience and comprehensibility of the in-
terface and the computational component of the
software system;

the indicator “accessibility” characterizes the pro-
vision of cloud-oriented learning technology to
different categories of users;

* the indicator “free of charge” characterizes the
possibility of free or full use of cloud-oriented
learning technologies;

the indicator “multilingualism™ characterizes the
support of multiple languages (localization) of the
interface.

The basic data on the indicators of the functional
criterion for each of the selected COLT contains in
table 4.

The technological criterion is characterized as fol-
lows:

* “cross-platform” indicates the possibility of using
cloud-oriented learning technologies in different
operating systems;

the indicator “integration with other cloud ser-
vices” implies the possibility of supporting the
work with calculations in different cloud services,
and the possibility of further integration with
other services;

“adaptability” indicates the possibility of full use
of cloud-oriented learning technologies on differ-
ent devices (desktop PC, laptop, netbook, tablet,
smartphone, etc.).

The basic data on the indicators of the technolog-
ical criterion for each of the selected COLT contains
table 5.

Let’s summarize the results of the study in table 6.
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3.2 The General Structure of the
Methodology of using Cloud-based
Learning Technologies for the
Formation of Professional
Competencies of Future Bachelors
of Statistics

The formation of professional competencies is a
long process that requires, in addition to appropriate
teacher training, the use of appropriate methods of its
implementation.

The methodology of using cloud-based learning
technologies for the formation of professional com-
petencies of future bachelors of statistics includes the
purpose of the application, the content of an applica-
tion, interrelated forms of training, methods, and tools
for achieving a predictable result.

The expected result of the methodology is the
formed professional competencies of future bachelors
of statistics in the specialty 112 “Statistics”.

The purpose of using cloud-based learning tech-
nologies is to form in future bachelors’ statistics of
professional competencies.

The content of the methodology involves improv-
ing the learning process of disciplines of general
training of the variable part of the free choice of stu-
dents using cloud-based learning technologies (on the
example of the content of the variable discipline of
“Computer Statistics”).

Note the features of teaching the discipline “Com-
puter Statistics” for the training of future bachelors of
statistics using cloud-based learning technologies.

To improve and enhance the discipline “Computer
Statistics” carried out:

* selection of cloud-based learning technologies
that are appropriate and reasonable to use in the
learning process of future bachelors of statistics,
to form their professional competencies;

e improving the content of the variable discipline
“Computer Statistics” for the use of cloud-based
learning technologies during the acquaintance and
mastery of relevant topics of the course;

* development of methodical recommendations on
the use of cloud-based learning technologies in
the educational process of the discipline “Com-
puter Statistics”.

The purpose of the discipline is based on the mas-
tery of practical skills of future professional activity
in conditions that are as close as possible to the real
ones; to form professional competencies in applicants
related to a thorough knowledge of the chosen field
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Table 3: The information-didactic criterion for selection of cloud-oriented learning technologies and the value of its indicators.

The indicators
Information| Coverage | Graphical| Teamwork Ability The The level
support of var- | presen- on the | to apply | mani- of mani-
ious tation of | project pro- festa- festation
COLT . .
sections | results gram- tion of
of math- ming the cri-
ematics knowl- terion
and edge
statistics
CoCalc 1.93 2.67 2.07 1.80 2.00 100% highly
Scilab 2.13 2.20 0.80 0.80 2.33 60% sufficiently
WebMathematica 1.47 2.00 1.33 1.53 2.13 80% highly
Wolfram Alpha | 2.33 2.27 2.33 1.53 2.33 100% highly

Table 4: The functional criterion for the selection of cloud-oriented learning technologies and the value of its indicators.

The indicators

User- Free of | Accessibility| Multilingualism The man- | The level of
COLT . . . .

friendly | charge ifestation manifesta-

interface of the crite- | tion

rion

CoCalc 1.80 2.00 2.20 1.80 100% highly
Scilab 2.00 1.87 2.13 1.53 100% highly
WebMathematica 1.73 1.87 1.73 1.93 100% highly
Wolfram Alpha | 2.13 2.53 2.20 1.60 100% highly

of statistics, the ability to perform a qualitative anal-
ysis of data or calculations, calculations of relevant
processes, the ability to work with statistical informa-
tion, the use of appropriate software and cloud ser-
vices, able to work both independently and in a team.

The study of the discipline “Computer Statistics”
assumes that applicants for the specialty 112 “Statis-
tics” must know the basic concepts of mathematical
statistics; stages of statistical research; specialized
programming languages, in particular, the statistical
programming language R; software for working with
statistical data; specialized cloud services for organiz-
ing work with statistical information; features of the
organization of joint work using cloud services; be
able to perform statistical calculations; perform sta-
tistical calculations using specialized software; per-
form statistical calculations using appropriate cloud
services; transmit and receive statistics; analyze the
obtained data; build and edit schedules; visualize the
received data with the help of specialized cloud ser-
vices; organize joint activities with other specialists
of the relevant activity or clients for whom the statis-
tical survey is carried out.

Consider the modules that form the content of the
advanced program of the discipline “Computer Statis-
tics™:

Module 1. Working with data. Basics of work in R.

Content module 1. Basic concepts, data
types, and elementary functions. Arith-
metic and logical operations. Basic math-
ematical functions. Vectors. Matrices.
Arrays and data frames.

Content module 2. Export and import of
data in R. Export of data, import of data
in internal format. Export and import data
tables.

Content module 3. Programming in R.
Creating your functions. The technique of
vectorization of the function. Conditional
use (if) and multi-conditional (switch) op-
erations. While and repeat loops. Cycle
for.

Module 2. Basic concepts of statistical distribution.

Content module 4. Basic probability dis-
tributions. General concepts of distribu-
tion. The most commonly used distribu-
tions.

Content module 5. Graphic representa-
tion of statistical distributions. Points on
the plane. Charts. Construction of his-
tograms. Elements of three-dimensional
graphics.

Module 3. Statistical evaluation and statistical testing
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Table 5: The technological criterion for the selection of cloud-oriented learning technologies and the value of its indicators.

The indicators

COLT Cross- Integration Adaptability | The manifes- | The level of

platform with  other tation of the | manifestation

cloud services criterion

CoCalc 1.53 1.53 1.93 100% highly
Scilab 1.53 1.53 1.53 100% highly
WebMathematica 1.73 1.73 1.93 100% highly
Wolfram Alpha | 2.60 2.33 2.93 100% highly

Table 6: Generalized results of the selection of cloud-oriented learning technologies by the manifestation of all criteria.

foll

Criterion
COLT Information-didactic | Functional | Technological
CoCalc 100% 100% 100%
Scilab 60% 100% 100%
WebMathematica | 80% 100% 100%
Wolfram Alpha 100% 100% 100%
of hypotheses. the formation of professional competencies of fu-

Content module 6. Evaluation of un-
known parameters. The method of mo-
ments. Quantile method. The method of
the highest probability. Confidence inter-
vals.

Content module 7. Test of statistical hy-
potheses. General concepts of the theory
of hypothesis testing. Algorithm for test-
ing statistical hypotheses. Pearson’s crite-
rion. Kolmogorov’s criterion.

The proposed technique involves the use of the
owing teaching methods of selected cloud-based

learning technologies (CoCalc and Wolfram Alpha, as
described above and in (Gavryliuk et al., 2020)):
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Explanatory and illustrative. Statistics as a sci-
ence is quite complex and contains many sec-
tions that contain a significant amount of theo-
retical material, theorems and proofs, formulas,
and graphical constructions of relevant processes.
The explanatory-illustrative method as the most
appropriate to use because students receive accu-
rate theoretical material from the teacher, or inde-
pendently from the textbook or textbook with sub-
sequent discussion in class or online, and receive
a visual presentation of the material using selected
cloud-based learning technologies, demonstration
of practical application cloud-based learning tech-
nologies CoCalc and Wolfram Alpha (figure 1).
Explaining the theoretical aspects of statistics is
a basic factor influencing students’ further un-
derstanding of the following related topics in the
course, the use of cloud-based learning technolo-
gies to effectively perform professional tasks and

ture bachelors of statistics.

Reproductive. Given the accuracy and complex-
ity of the theoretical material, the course of the
discipline “Computer Statistics” provides for lab-
oratory and practical work, which is planned to
practice tasks of varying complexity according
to the specified algorithm according to the rele-
vant educational topic, as well as a demonstration
of their cloud-based learning technologies. Co-
Calc and Wolfram Alpha followed by a repeti-
tion of the action scenario by the students. It is
planned to present ready-made solved exercises
and perform exercises in a similar way (two or
three exercises or tasks). Also, it can be pre-
prepared by the teacher sets of statistics provided
to students as a separate file in the cloud stor-
age or ready-presented statistical sets presented
on the MEI page (Mathematics Education Inno-
vation, http://mei.org.uk/data-sets), or on Google
Public Data, Google Dataset Search services.

The method of problem statement can be effec-
tively used during practical or independent work,
during which students do not receive samples
of problem-solving or ready-made algorithms for
working with cloud-based learning technologies.
The teacher describes the problems or asks the
formed problem question (one or more), describes
the ways to solve the problem, acts as a men-
tor who guides the work of students. Working in
such circumstances promotes the development of
students’ critical thinking, solving atypical situ-
ations, and forms professional competencies, in
particular, to develop research and analyze the
data obtained; ability to present the results to the
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Figure 1: The result of sampling calculations in the Wolfram Alpha service.
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target audience; ability to work in a team.

* Partial search. The study material is presented
by the teacher in part (a certain part of the topic),
and the rest of the students work independently.
However, the teacher directs the work of appli-
cants with questions or pre-selected tasks to pre-
vent errors in their activities or found the wrong
solution.

* Research. The method is quite difficult to use
because it requires additional training from the
teacher and is quite time-consuming. Provides in-
dependence of students in the study of a particular
topic or theoretical aspect, its practical implemen-
tation in cloud-based learning technologies Co-
Calc, Wolfram Alpha, or the study of additional
topics related to the topic of the course, but not
considered due to time constraints on learning dis-
cipline. Researching the problem develops the
ability to conduct research, the ability to use hard-
ware and specialized cloud services, obtain addi-
tional data and interpret them, the ability to work
independently, all together are components of pro-
fessional competencies formed at the appropriate
level of a successful future statistician.

The means of forming the professional competen-
cies of future bachelors of statistics, which are speci-
fied in the presented methodology using cloud-based
learning technologies, include CoCalc and Wolfram
Alpha, textbooks or teaching materials, as well as
computers (laptops, tablets, smartphones) with an ac-
tive connection to the Internet.

The result of the proposed methodology is the
formed professional competencies of future bachelors
of statistics at a high level, as well as the success-
ful application of skills to use CoCalc and Wolfram
Alpha to perform practical work in the professional
field.

4 CONCLUSIONS

Therefore, according to the research, the most appro-
priate, convenient, and effective cloud-oriented learn-
ing technologies for the formation of professional
competencies of future bachelors of statistics by the
manifestation of all criteria are cloud-oriented learn-
ing technologies CoCalc and Wolfram Alpha. The
general structure of the methodology of using cloud
learning technologies for the formation of profes-
sional competencies of future bachelors of statistics
is described. In the future, it is planned to describe in
more detail the individual components of the method-
ology of using cloud learning technologies for the for-
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mation of professional competencies of future bache-
lors of statistics, in particular the forms of use and
forms of organization of the educational process.
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The paper is devoted to the study of types of managing the student’s educational activity. The educational

discipline “Practicum of problem solving in informatics” for students of third year study, future teachers of
informatics have been chosen for realising pedagogical conditions of computer-oriented management of stu-
dents’ educational activity. Progressive turn from direct management through co-management, subsidiary
management to self-management was the main idea of designing the courseware. The information and com-
munication educational environment has been based on the platform of learning management system Moodle.
The Workshop elements of Moodle played the central role in management of students’ educationa