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Development of high quality teaching remotely is currently at the forefront of higher education developments. Particularly
challenging is remote delivery of the teaching programs that require deep understanding of complex scientific phenomena, as well as
development of practical skills and professional competencies. In this work, we discuss the experience of remote delivery of Physics
degree. It is noted that different approaches are needed for different teaching elements. Based on this, we make recommendations for
approaches to enhance student experience and to enable successful completion of the degree programs.

Remote defense of the diploma projects in the format of research conference (using Zoom, Skype, GoogleMeet and other video
communication) showed that this stage of the educational process is successfully implemented and is almost identical to the face-to-
face defense. Consultations (on training courses, research projects, diploma projects) can be conducted remotely.

When conducting written assessments of learning: tests, quizzes and examinations in the distance mode (using standard procedures
such as distribution of questions and tasks), it is quite difficult to control the quality of students' performance, since there are
opportunities for use various sources of information. A test system can provide a suitable substitute.

The experience of conducting lectures and practical classes in the distance mode has shown that the lecturer does not have the
feedback that occurs in classroom teaching. The lecturer is unable to interact with the audience, since students hardly ask questions
and during the lecture they can go about their own business rather than listen to the lecturer.
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INTRODUCTION

Over the past two years of martial law, we have gained
considerable experience in working with students via
remote access. Delivering distance learning under such
conditions makes it difficult to work with students on the
quality of specialist training. One could complain about the
insufficient material base, however reports from colleagues
from well-known European and US universities that do not
have such problems, have indicated challenges in
delivering the quality of training in distance learning [1, 2].
What is the reason for this situation?

EXPERIENCE TEACHING IN DISTANCE
LEARNING SETTINGS

Our colleague, a lecturer at Vinnitsa University,
expressed an interesting opinion: ‘Distance learning is a
great option for those who want to continue their studies
but cannot attend classes on a regular basis. However,
distance learning is not the right choice for everyone - it is
best suited to those who are self-disciplined and self-
motivated’ [3]. At the same time, the Law of Ukraine on
Higher Education [4] and the relevant standard of
Bachelor's degree in Physics and Astronomy [5] set rather
high requirements for the quality of education and the level
of competencies of a university graduate: ‘higher education
is a set of systematized knowledge, skills and practical
abilities, ways of thinking, and other competencies that are
higher in complexity than the level of complete general
secondary education’. This implies graduates’ ability to
‘solve complex specialized tasks and practical problems in
physics or astronomy’. It can be seen that there are no
‘concessions’ or ‘discounts’ and no references to martial
law in these program documents. In this situation, practical
experience of working with students can be useful.

During the two years of quarantine related to COVID-
19, the Faculty of Physics and Astronomy has gained
considerable experience in working with students via
remote access in teaching physics and astronomy. With
some refinements (for example, the use of the Moodle
platform), it has come in handy in today's difficult
conditions. We summarize our observations for different
types of teaching delivery:

1. Remote defense of the diploma projects in the format
of research conference (using Zoom, Skype, GoogleMeet
and other video communication) showed that this stage of
the educational process is successfully implemented and is
almost identical to the face-to-face defense.

2. Consultations (on training courses, research projects,
diploma projects) can be conducted remotely.

3. When conducting written assessments of learning:
tests, quizzes and examinations in the distance mode (using
standard procedures such as distribution of questions and
tasks), it is quite difficult to control the quality of students'
performance, since there are opportunities for use various

sources of information. A test system can provide a suitable
substitute.

4. The experience of conducting lectures and practical
classes in the distance mode has shown that the lecturer
does not have the feedback that occurs in classroom
teaching. The lecturer is unable to interact with the
audience, since students hardly ask questions and during
the lecture they can go about their own business rather than
listen to the lecturer.

Based on our experience in delivering remote teaching,
we found a number of approaches that allow successful
completion of teaching and training as well and possible
route to stimulate students’ engagement.

The types of educational process that either require
individual work of the lecturer with one student (e.g.
preparation and defense of diploma projects) or do not
require long-term systematic work with a large student
group (e.g. lectures on special courses and seminars) can
be conducted quite successfully in the distance mode. In
other words, forms of education that involve an active oral
on-line dialogue, such as individual interviews and small
group teaching, are more successful.

In term of assessments, significant changes are needed,
as traditional assignments used for in class examination are
unsuitable. On-line timed assessments, such as tests and
multiple-choice tests, provide a suitable alternative, and a
means to examine fundamental knowledge and
understanding of a specific subject. Development of
problem solving skills is one of the key requirements for
higher education degree programs. Problem based learning
practices are successfully used for various degree programs
from sciences to medicine [6]. We recommend that this
approach to the student assessment can be very productive
in the remote teaching mode, as it requires application of
fundamental knowledge, and can stimulate deep learning
and critical thinking.

Online resources are shared with the students to provide
them with key information needed to develop deep
understanding of the subject. At the time when vast amount
of information is available in open access, undirected
independent learning can be overwhelming for student, and
can result is patchy knowledge of the subject. Careful
selection of these resources can support quality of student
learning and enhance their experience.

DEVELOPMENT OF PROFESSIONAL SKILLS

Development of professional skills remotely is
challenging, as there is limited opportunity for students to
practice their knowledge in professional setting. Individual
online learning can hinder the development of professional
skills, such as communication skills and team work. More
attention should be paid not only to the rights but also to
the responsibilities of university students, supporting the
development of soft skills, such as self-discipline and self-
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motivation. It is recommended that at the beginning of the
academic year, during the first two weeks of study,
students (especially freshmen) have tutorials with their
supervisors to discuss the university internal regulations,
student responsibilities, communication ethics (including
email ethics), academic integrity, and the traditions of our
university. With good understanding and compliance with
these, high quality teaching and learning can be
successfully delivered in remote mode.
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Fig. 1. Schematic diagram of recommendations for
teaching and learning delivery in the remote mode.

Communities of practice and study groups are widely
recognized to be beneficial for student motivation, self-
directed learning and professional development [7, 8].
Hence in the remote teaching context, it is important to
create opportunities for peer-to-peer learning and support,
as well as time as space for scientific discussions.
Moderated problem based teaching sessions can stimulate
group discussions and can be instrumental in establishing
supportive learning communities. Selecting topics that
appeal to each particular student group, e.g. physics
problems related to their interests, hobbies and future

career aspirations, will ensure student engagement in the
on-line session and will stimulate further group discussion
as well as individual exploration of the topic, beyond the
context of the taught course.

In supporting further studies, and developing students
into life-long learners, particularly beneficial and
stimulated are on-line lectures by renown national and
international scientists as well as prospective employers on
the current global developments in research as well as on
various career path and professional requirements for
successful careers.

CONCLUSIONS
We conclude that despite the challenges of remote
teaching delivery, high quality education and professional
training can be delivered by including small group teaching
and individual dialogue, and shifting emphasis to
professional skill development and productive engagement
with the course.
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P03BUTOK BHCOKOSIKICHOTO IMCTaHLIHHOTO HaBUaHHS Hapasi 3aiiMae meprie Micle y PO3BUTKY BHIIOi OCBITH.
Oco011BO CKIIaIHUM € TUCTaHIiI{HEe BUKOHAHHS HaBYaJIbHUX MPOTpaM, sIKi BUMAratoTh INIHOOKOTO PO3yMiHHS CKJIQJHUX
HAyKOBHUX SIBHIII, @ TAKOXK PO3BUTKY MPAKTUYHAX HABUYOK 1 MPOoeCiifHNX KOMIETEHIIH. Y 1iif poOoTi MH 00TrOBOPIOEMO
JIOCBIJI TUCTAHIIHHOTO BUKJIAJAaHHs YHIBEPCUTETCHKOI Mporpamu 3 (i3vku. 3a3HAYa€ThCs, MIO U PI3HUX €JIEMEHTIB
HaBYaHHS MOTPiOHI pi3Hi mixxoau. Ha ocHOBI 11bOoro Mu poOMMO peKOMEH 1Al 1010 MiAXO0MAIB It TOKPAIIEHHS I0CBiay
CTYZICHTIB i1 3a0€3MeYeHHs YCHIITHHOTO 3aBEPIICHHS OCBITHIX IPOTpaM.

[TpoBeneHHs 3aXUCTy NUILUIOMHHMX IPOEKTIB Yy JUCTaHIIMHOMY pexumi y ¢dopmari HaykoBoi KoHgepeHuii (3
BHUKOPHMCTaHHAM Bisieo 3B’s13Ky Zoom, Skype, GoogleMeet Ta iHIINX) MOKa3aso, 10 LEH eTar HaBYaJbHOTO MpPOLECY
VCIIIITHO pealti3y€eThes i Maike He BiPi3HAETHCS Bil OYHOTO 3aXUCTy. [IpoBeieHHs KOHCYIbTaMil (3 HABYAIBHIX KYPCiB,
KypCOBHX POOIT, TUIIIOMHUX HPOEKTIB) IIIIKOM MOKE IPOBOAUTHCH Y TUCTAHIIHHOMY PEKUMI.

[Tpu npoBeneHHI NHCHMOBUX KOHTPOJIbHMX 3aXOJliB HABUAHHS: KOHTPOJILHHX pOOIT, 3aJliKiB Ta €K3aMEHIiB Yy
TUCTaHIIHHOMY peXnMi (3 BUKOPHCTaHHAM CTaHAAPTHUX TPOLEAYp: pO3Aadi MUTaHb Ta 3afad), TOCTATHHO CKJIATHO
MIPOKOHTPOJTIOBATH SKICHY YCIIIIHICTh CTYACHTIB, OCKUIBKH € BEJINKA MOXKJIMBICTh CITUCYBAHHS 3 PI3HOMAaHITHHUX JUKEPEIL.
3aMiHOIO MOXKe OyTH TECTOBa CHCTEMA.

JlocBin mpoBeneHHs JeKmii Ta MPaKTHYHUX 3aHATh Yy JUCTAHIIHHOMY PEXHMi MOKa3aB, [I0 BUKIaaa4d HE MA€ TOTO
3BOPOTHOTO 3B’S3KY, KOTPHIA BHHUKAE NPH ayAWUTOPHOMY HaBYaHHI. BWKiamad He Mae MOXXIIHBOCTI B3aEMOMIATH 3
ayJIMTOpiI0, aJDKe CTYJCHTH MaibKe He 3a[JaloTh MUTaHb 1 MO XOXIy JIEKUil MOXYTh 3alMaThCsl CBOIMH HaralbHHUMH
CIIpaBaMy, a HE CIyXaTH JIEKTOpA.
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