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Abstract. The entire education system of Ukraine in the realities of the COVID-19 pandemic in 2020 found
itself in a situation of the challenge for the immediate implementation of distance learning in educational in-
stitutions of all levels. Despite the presence of a relatively large number of scientific studies on the features of
distance education, they were not enough for its practical implementation. A blended form of learning requires
a combination of asynchronous and synchronous modes of distance learning, finding optimal tools and ways to
interact with students, adapting traditional methods of studying disciplines to new conditions, overcoming in-
equality of participants in the educational process in technical support, mastering digital technologies. Analysis
of the experience of the Faculty of Physics and Mathematics at H. S. Skovoroda Kharkiv National Pedagog-
ical University showed that the conditions for the introduction of blended learning in institutions of higher
pedagogical education are: advanced training and appropriate retraining of teaching staff; building a model of
blended learning as a starting point for distance learning; development of educational and methodical support
of educational disciplines taking into account the requirements of blended learning; implementation of all el-
ements of the educational process in blended learning; providing participants of the educational process with
organizational, methodological, technical and psychological support.

1 Introduction

The entire education system of Ukraine in the realities of
the COVID-19 pandemic in 2020 found itself in a situation
of challenge for the immediate introduction of distance ed-
ucation in educational institutions of all levels [1–5].

Distance learning is one of the forms of learning that
emerged and improved with the development of Internet
technologies, and today has highlighted characteristics,
principles and a number of theoretical and practical de-
velopments [6–21].

The organization of high-quality mass distance learn-
ing in higher education institutions is a complex and mul-
tifactorial process, which is now at the beginning of for-
mation and development.

Despite the presence of a relatively large number of
scientific studies on the features of distance education,
they were not enough for its practical implementation.

2 Scientific investigations in the field

In the context of the COVID-19 pandemic, the organiza-
tion of the educational process in higher education, includ-
ing pedagogy, has undergone significant changes. Thus,
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from September 1, 2020, the Ministry of Education and
Science of Ukraine provided recommendations on the in-
troduction of blended learning in institutions of profes-
sional higher and higher education [22–24].

Let’s turn to the experience of foreign countries, where
the organization of the educational process in universi-
ties on the basis of blended learning has been operating
for a long time. It should be noted that blended learn-
ing is now popular because it has proven to be an effec-
tive approach to organizing the modern educational pro-
cess, while adding value to a specially designed learning
environment through the inclusion of online learning re-
sources. Despite this growing interest, controversy con-
tinues over the definition of blended learning. As a result,
teachers of higher education institutions understand this
term differently, and evolve different approaches to the de-
sign of this educational process [25–28].

It should be noted that blended learning is the most
effective method of teaching in education, especially in
higher education. Blended learning pedagogy is based on
the assumption that direct interaction has significant ad-
vantages, as well as on the understanding that the use of
online teaching methods contributes to the formation of
a high level of knowledge [29]. Blended learning is a
mixture of traditional face-to-face and online learning, so
learning takes place both in the classroom and online. It
is important to note that the online component becomes
a natural continuation of traditional learning in the class-
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room [30]. Based on the analysis of scientists, it is proved
that blended learning is a new trend that provides signifi-
cant benefits to students [31, 32].

In modern conditions, one of the best reasons for de-
veloping blended courses is that they ensure the viability
of students who seek not only the flexibility of distance
learning courses, but also want to have some personal
contact with teachers and other students in the classroom.
Blended learning transcends time, local, and cultural bar-
riers and has created many enhanced opportunities for stu-
dents and faculty [33, 34]. Therefore, blended learning
represents a new educational paradigm [35].

The classification of approaches proposed by A. Alam-
mary, J. Sheard, A. Carbone is important for our study.
Researchers have distributed the impact of blended learn-
ing at high, medium and low levels on the potential of
curricula and their effectiveness in blended learning. The
obtained positive results provided an opportunity for sci-
entists to provide recommendations on when and how to
use pedagogical approaches in the organization of blended
learning [36].

According to N. Vernadakis, M. Giannousi, V. Derri,
M. Michalopoulos, E. Kioumourtzoglou, blended learning
environment is a hybrid of learning and online learning
that includes some convenience of online courses without
complete loss of personal preference. In their article, the
researchers explored the impact of traditional and blended
learning on students’ achievements. Based on the results
obtained, blended learning looks like an alternative teach-
ing practice that should be adopted to help students im-
prove their results [37].

Thus, M. J. Kintu, S. Zhu, E. Kagambe in their study
through the analysis established the relationship between
the psychological characteristics of students, the prereq-
uisites of a specially created educational environment and
learning results. The conclusion of scientist’ multiple re-
gression analysis have shown that effective organization
of the educational process on the basis of blended learning
involves using effective technology, online tools and per-
sonal support for each student [38]. This aspect was stud-
ied by O. Zhernovnikova, where the scientist singled out
the psychological aspect of the implementation of distance
learning technologies in the educational process of future
teachers of mathematics on the basis of blended learning
[39], and also defined the system of knowledge, skills con-
ditions of blended learning [40].

A group of scientists from India are convinced that
blended learning is a positive result of advanced learning
technologies. The blended learning model for higher ed-
ucation proposed by scientists, where traditional lectures
were taught only through e-learning, was successful for
students because it was effectively adapted to the educa-
tional process [41].

Another group of scholars provides the results of their
research on how teachers and students in the educational
process can use the ePortfolio platform as a tool. Thus,
A. G. Ambrose, H. L. Chen quite successfully integrated
e-portfolios into counseling and mentoring programs [42].

The purpose of the article is to establish the condi-
tions of blended learning implementation in institutions of
higher pedagogical education.

3 Research results

2020 turned out to be a de facto crucial year for H.
S. Skovoroda Kharkiv National Pedagogical University
(KhNPU) for mastering and implementing distance and
blended forms of education. Thus, in the spring semester
of 2019-2020 at the Faculty of Physics and Mathematics a
number of events were carried out:

• lectures and practical classes in mathematics, physics,
computer science and psychological and pedagogical
disciplines were deployed in full according to the sched-
ule online;

• it was organized the implementation of Laboratory
works in physical and computer science disciplines by
students in virtual environments, their online broadcasts
and video recordings were performed;

• all introductory and reporting conferences on pedagogi-
cal practices were held online;

• the defenses of term papers for all courses and special-
ties in accordance with the curriculum were organized
online ;

• the examination session took place, and students of the
final bachelor’s course confidently passed the state cer-
tification;

• the creation of full-fledged distance courses on the Moo-
dle LMS in accordance with the needs of the educational
process has begun (figure 1).

At the same time, the participants of the educational
process faced a number of objective and subjective diffi-
culties.

First of all, all employees had to master extremely
quickly and at a high level only the latest digital competen-
cies, as well as essentially innovative approaches to creat-
ing new models of learning.

The introduction of distance education for a long time
is in the field of research interests of the teaching staff of
the Physics and Mathematics Faculty and is reflected in
the topics of dissertation researches, master’s theses, term
papers and other researches.

However, the retraining and advanced training of
teachers and staff in the implementation of distance learn-
ing has begun since the spring semester.

Thus, all teachers of the Faculty have registered and in
accordance with the registration schedule are internships
of pedagogical and scientific-pedagogical staff of higher
education institutions in distance education, organized on
the basis of the Department of Information Technology of
KhNPU. In addition, teachers of our faculty participate in
online internships, courses, webinars, etc. on relevant top-
ics with the receipt of certificates. We will especially note
the online course “On distance and blended learning for-
mats” for teachers and school leaders (project of the Min-
istry of Education and Science of Ukraine on the EdEra

2

SHS Web of Conferences 104, 02017 (2021) https://doi.org/10.1051/shsconf/202110402017
ICHTML 2021



room [30]. Based on the analysis of scientists, it is proved
that blended learning is a new trend that provides signifi-
cant benefits to students [31, 32].

In modern conditions, one of the best reasons for de-
veloping blended courses is that they ensure the viability
of students who seek not only the flexibility of distance
learning courses, but also want to have some personal
contact with teachers and other students in the classroom.
Blended learning transcends time, local, and cultural bar-
riers and has created many enhanced opportunities for stu-
dents and faculty [33, 34]. Therefore, blended learning
represents a new educational paradigm [35].

The classification of approaches proposed by A. Alam-
mary, J. Sheard, A. Carbone is important for our study.
Researchers have distributed the impact of blended learn-
ing at high, medium and low levels on the potential of
curricula and their effectiveness in blended learning. The
obtained positive results provided an opportunity for sci-
entists to provide recommendations on when and how to
use pedagogical approaches in the organization of blended
learning [36].

According to N. Vernadakis, M. Giannousi, V. Derri,
M. Michalopoulos, E. Kioumourtzoglou, blended learning
environment is a hybrid of learning and online learning
that includes some convenience of online courses without
complete loss of personal preference. In their article, the
researchers explored the impact of traditional and blended
learning on students’ achievements. Based on the results
obtained, blended learning looks like an alternative teach-
ing practice that should be adopted to help students im-
prove their results [37].

Thus, M. J. Kintu, S. Zhu, E. Kagambe in their study
through the analysis established the relationship between
the psychological characteristics of students, the prereq-
uisites of a specially created educational environment and
learning results. The conclusion of scientist’ multiple re-
gression analysis have shown that effective organization
of the educational process on the basis of blended learning
involves using effective technology, online tools and per-
sonal support for each student [38]. This aspect was stud-
ied by O. Zhernovnikova, where the scientist singled out
the psychological aspect of the implementation of distance
learning technologies in the educational process of future
teachers of mathematics on the basis of blended learning
[39], and also defined the system of knowledge, skills con-
ditions of blended learning [40].

A group of scientists from India are convinced that
blended learning is a positive result of advanced learning
technologies. The blended learning model for higher ed-
ucation proposed by scientists, where traditional lectures
were taught only through e-learning, was successful for
students because it was effectively adapted to the educa-
tional process [41].

Another group of scholars provides the results of their
research on how teachers and students in the educational
process can use the ePortfolio platform as a tool. Thus,
A. G. Ambrose, H. L. Chen quite successfully integrated
e-portfolios into counseling and mentoring programs [42].

The purpose of the article is to establish the condi-
tions of blended learning implementation in institutions of
higher pedagogical education.

3 Research results

2020 turned out to be a de facto crucial year for H.
S. Skovoroda Kharkiv National Pedagogical University
(KhNPU) for mastering and implementing distance and
blended forms of education. Thus, in the spring semester
of 2019-2020 at the Faculty of Physics and Mathematics a
number of events were carried out:

• lectures and practical classes in mathematics, physics,
computer science and psychological and pedagogical
disciplines were deployed in full according to the sched-
ule online;

• it was organized the implementation of Laboratory
works in physical and computer science disciplines by
students in virtual environments, their online broadcasts
and video recordings were performed;

• all introductory and reporting conferences on pedagogi-
cal practices were held online;

• the defenses of term papers for all courses and special-
ties in accordance with the curriculum were organized
online ;

• the examination session took place, and students of the
final bachelor’s course confidently passed the state cer-
tification;

• the creation of full-fledged distance courses on the Moo-
dle LMS in accordance with the needs of the educational
process has begun (figure 1).

At the same time, the participants of the educational
process faced a number of objective and subjective diffi-
culties.

First of all, all employees had to master extremely
quickly and at a high level only the latest digital competen-
cies, as well as essentially innovative approaches to creat-
ing new models of learning.

The introduction of distance education for a long time
is in the field of research interests of the teaching staff of
the Physics and Mathematics Faculty and is reflected in
the topics of dissertation researches, master’s theses, term
papers and other researches.

However, the retraining and advanced training of
teachers and staff in the implementation of distance learn-
ing has begun since the spring semester.

Thus, all teachers of the Faculty have registered and in
accordance with the registration schedule are internships
of pedagogical and scientific-pedagogical staff of higher
education institutions in distance education, organized on
the basis of the Department of Information Technology of
KhNPU. In addition, teachers of our faculty participate in
online internships, courses, webinars, etc. on relevant top-
ics with the receipt of certificates. We will especially note
the online course “On distance and blended learning for-
mats” for teachers and school leaders (project of the Min-
istry of Education and Science of Ukraine on the EdEra

Figure 1. Online classes at the Faculty of Physics and Mathematics

platform), online refresher courses “Cloud technologies in
distance learning in quarantine” (based on Zhytomyr Poly-
technic State University), international training (webinars)
“Cloud services for online learning on the example of the
platform Zoom”.

During the period from April to November 2020, 19
employees of the faculty received 45 certificates of ad-
vanced training in the relevant field (figure 2).

According to experts, distance learning is an organi-
zation of the educational process in which participants are
distant from each other and interact using digital technolo-
gies.

For synchronous interaction, our teachers have mas-
tered such popular platforms as Zoom, Microsoft Teams,
Google Meet and others. Platforms such as Google Class-
room, Edmodo, Moodle and other were used for asyn-
chronous interaction of participants of the educational pro-
cess at the faculty. Since the spring semester, the only ref-
erence point at the Faculty of Physics and Mathematics
has been Moodle LMS. All teachers and students of the
faculty are registered on the platform, have free access to
it. Note that for the implementation of distance learning
you also need to master special tools: electronic interac-
tive whiteboard services, electronic resources for creating
video lectures and collections of materials, to test knowl-
edge and skills, creating quizzes, crosswords, puzzles, to
create online demonstrations and simulations, tapes time,
mind maps, etc.

From October 2020, due to quarantine restrictions, a
blended form of education was introduced at the Faculty
of Physics and Mathematics.

Blended form of education involves the organization
of the educational process that combines distance and full-
time learning (the use of distance learning technologies in
full-time form).

Understanding blended learning as a learning model
that provides students with certain elements of control
over the study of the material and the ability to person-
alize learning, opens up much broader prospects for its
effectiveness. The basis for the effective use of blended
learning is the technological readiness of teachers, stu-
dents and educational institutions, as well as a thorough
methodological training of each discipline. It should be
borne in mind that there are different models for the im-
plementation of blended learning: rotary, flexible, self-
blending, in-depth virtual. Blended learning is effective
due to the complete adaptation to specific learning condi-
tions, features of educational material and even the needs
of a particular group. Therefore, depending on the capa-
bilities of teachers and the capabilities of students within
different disciplines, teachers choose the model that best
helps to achieve learning results.

Accordingly, the content of distance learning courses
on the Moodle LMS should be developed to support
blended learning.
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Figure 2. Examples of teachers’ certificates

Educational material in various formats (texts, presen-
tations, separate videos), materials for testing and ques-
tioning for tests and exams, etc. are focused not on cre-
ating independent distance courses, but on supporting the
combination of synchronous and asynchronous mode of
work, online and offline forms teaching.

As of December 1, 2020, a total of 159 courses of the
departments of the Faculty of Physics and Mathematics
at different stages of their development are presented on
Moodle.

During the first semester of 2020–2021 academic year,
the graduating departments of the Physics and Mathemat-
ics Faculty provide teaching of 66 disciplines (Department
of Physics and Cyberphysical Systems – 16, Department
of Mathematics – 31, Department of Informatics – 19),
and the Department of Pedagogy – 21 disciplines for each
which created and completed courses on Moodle LMS.

The scientific-methodical commission of the Faculty
with the participation of the dean’s office audited the con-
tent of the distance courses according to the following cri-
teria: availability and quality of course summary (open
summary of the course), work program, structured course
by topics, lectures, assignments for practical or laboratory
work, references.

The list of these audit criteria was discussed, estab-
lished and approved by the Council of the Faculty of
Physics and Mathematics. This list correlates with the list
of requirements for distance learning courses proposed by
the university management, while taking into account the
needs of the blended form of education [43].

For example, the plan (course presentation, course
structure information, learning algorithm) was excluded
from the list of criteria at the internal audit stage as one
that is inherent in the mostly asynchronous distance form.

As for the criterion of quality of educational material,
it has its special weight and significance, therefore, if we
do not take into account the purely technical requirements,
in our opinion, its establishment requires a very careful
expert assessment.

Courses were assessed by the degree of criterion’s de-
tection (0 – absent, 1 – entry level, 2 – intermediate level,
3 – high level).

According to the results of the audit, we obtained data
that showed significant changes in the content of distance
learning courses, compared to the previous semester. The
analysis of the obtained data became the basis for setting
benchmarks for further qualitative improvement of dis-
tance learning courses. The audit was an impetus to in-
tensify the work of teachers on the courses, contributed to
the exchange of departmental and personal experience of
employees, the growth of their professional skills (table 1).

Thus, teachers place the following necessary compo-
nents of distance courses on Moodle platform:

• work programs, syllabuses, course presentations, bibli-
ography (with links to external resources, official web-
sites and the university repository), etc;

• glossaries with full-text search and auto-binding;

• lecture materials on each topic, presentations and videos
to them;
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Thus, teachers place the following necessary compo-
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• work programs, syllabuses, course presentations, bibli-
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sites and the university repository), etc;

• glossaries with full-text search and auto-binding;
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Table 1. Results of the audit of distance learning courses (percentage of courses with maximum score by criterion)

Department Course Summary Work program Structure Lecture Tasks References
Physics 16 75.00 68.75 81.25 68.75 87.5 87.50
Mathematics 31 80.65 48.39 58.06 67.74 70.97 70.97
Informatics 18 88.89 50.00 100.00 83.33 88.89 77.78
Pedagogy 21 52.38 95.24 80.95 95.24 95.24 90.48

• materials to ensure different types of student activities:
lesson, seminar, test, form, resource, tasks and others;

• materials for independent work;

• tasks for control in the form of modular tests and for
self-control in the form of homework and test tasks;

• final control (exam or test).

The following courses deserve special attention, which
are complete and original, the creative approach of teach-
ers to the organization of distance learning (figure 3):

• “Pedagogy” (L. M. Kalashnikova and A. V. Boyarskaya-
Khomenko, second year, Faculty of Physics and Mathe-
matics, 50 classroom hours);

• “Object-oriented programming” (N. V. Olefirenko, sec-
ond year, group 2I, 60 classroom hours);

• “General Physics and Astronomy” (V. V. Masych, third
year, group 3M, 38 classroom hours);

• “Linear Algebra” (Y. S. Prostakova, first year, group
1M, 60 classroom hours).

The technology of students’ work on mastering aca-
demic disciplines in the conditions of blended learning
with the use of distance courses at Moodle LMS provides:

• acquaintance of students with educational and method-
ical maintenance of discipline (educational and work-
ing program, quantity of lectures and practical employ-
ments, volume of material for independent studying and
forms of reporting);

• consistent study by students of educational material dis-
tributed by meaningful modules. At the same time, dur-
ing full-time study there is a main presentation and dis-
cussion of educational material (students who missed
classes for good reasons, have the opportunity to read
the syllabus, downloading it from the relevant section
of the course). During the online training, the lesson is
held in synchronous mode, followed by the placement
of the processed materials (usually a presentation made
in the PowerPoint) on the Moodle platform. Thus, stu-
dents have the opportunity to continue the study on their
own after discussing the material with the teacher, or
to review individual parts of the lesson to better master
some issues or when doing homework;

• performance by students of homework and tasks for
control and independent works and their placement in
the corresponding sections on Moodle LMS. This allows
you to conveniently monitor the dynamics of students’
performance of relevant work, to give grades and store
information about the points, to maintain contact with
students and to respond in a timely manner and make
adjustments to the learning process in case of problems.

In the conditions of blended learning it is important
to ensure the implementation of all types of practices –
pedagogical practice in general secondary education insti-
tutions, in institutions of specialized secondary education,
in higher education institutions, scientific and pedagogical
practice (figure 4).

The introduction of distance learning does not bypass
the educational work with students as an integral part
of the educational process, which is extremely important
for the professional training of teachers-to-be. During
the year, students of the Faculty of Physics and Math-
ematics not only actively participated in university-wide
online events, but were also the initiators of some of
them. Particularly popular were the projects “Stay at
home”, “Easter”, online competition “StudVesna–2020,
OnlineFest”, “Home University”, “Do not stay indiffer-
ent”, “Keep fit! Train at home!”, “Healthy lifestyle”,
an online concert dedicated to the Day of the Educa-
tion Worker, an online week of pedagogy and many oth-
ers. The introduction of quarantine measures has activated
and strengthened the importance of the work of academic
group curators: they systematically hold briefings on dis-
tance learning, online meetings. At the beginning of the
spring distance session, under the initiative of the aca-
demic group curators of the Faculty the flash mob “It’s
easy if together!” aiming to support students was held.

Student’s research activities take place online as part
of the professional training of teachers-to be. On Novem-
ber 24 and 25, 2020, the Faculty of Physics and Math-
ematics hosted the XVIII scientific-methodical confer-
ence of higher education students “Naumovsky readings”,
which worked in five sections: mathematical studies (the-
ory and practice, history and comparative studies), inno-
vative technologies in educational practice, physics and
cyberphysical systems, educational, pedagogical sciences.
About 90 participants from 12 higher education institu-
tions of Ukraine took part in the conference.

4 Discussion and conclusions

Blended form of learning requires a combination of asyn-
chronous and synchronous modes of distance learning,
finding optimal tools and ways to interact with students,
adapting traditional methods of studying disciplines to
new conditions, overcoming inequality of participants in
the educational process in technical support, mastering
digital technologies.

Analysis of the experience of the Faculty of Physics
and Mathematics of KhNPU showed that the conditions
for the introduction of blended learning in institutions of
higher pedagogical education are:
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Figure 3. Examples of course materials

Figure 4. Online report on pedagogical practice
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Figure 4. Online report on pedagogical practice

• advanced training and appropriate retraining of teaching
staff;

• building a model of blended learning as a starting point
for blended learning;

• development of educational and methodical support of
educational disciplines taking into account the require-
ments of blended learning;

• coverage in blended learning of all elements of the edu-
cational process;

• providing participants of the educational process with
organizational, methodological, technical and psycho-
logical support.
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