IIEAAT'OT'TYHI HAYKHA

ISSN: 2524-2474
e-ISSN: 2524-2482
VIK 37
DOL: https://doi.org/10.33989/2524-2474.2024.85
3aCHOBHMK Ta BUJaBellb:

[MonTaBchbkuit HalliOHAIbHMIL Tlemaroriunnuii yHiBepcuteT imeHi B. I. Koposnenka

Pik 3acuyBanHs: 1998
IMepioguuHicTh BUITYCKY: 2 pasy Ha pik

Pexomendosaro 0o OpyKy ma nowupeHHs
uepe3 mepexcy InmepHem BueHot padoio
IMonmascvko20 HaUioHaNbLHO20 nedazoz2iuHozo yHisepcumemy imeri B. I. KoponeHka
(npomoxkon N2 14 gid 29 mpasHs 2025 poky)

Hep>kaBHA peecTpalris:
Pimennst HarjionanbHoi paay Ykpainu 3 muTaHb Tejie6aueHHs i pagiomoBaeHHst N2 1556
rpotokos N2 15 Bim 09.05.2024 p.
InenTudikarop menia — R30-04428

JKypHas npeficTaB/iIeHo Y MDKHAPOAHMX HAYKOMETPUYHUX Oa3ax JaHMX,
perno3suTapisix Ta MOIyKOBUX CUCTEMaXx:
3 IlelarorivHuX HayK 3a crneriagibHocTsIMy 011 — OCBiTHI, Iegaroriydi HayKu;
012 - momikisibHa ocBiTa; 013 — mouaTkoBa ocBiTa; 014 — cepeHs OCBiTa
(3a mpegMeTHMMU criellianbHOCTIMM); 015 — mpodeciiiHa ocBiTa (3a crieriaiisaisivMm)
(Haka3z MOH Vkpainu N2 1188 Bin 24 BepecHs 2020 p.).

AnbMaHax MpeCcTaB/IeHO Y Mi)KHAPOAHUX HAYKOMETPUYHUX Oa3ax JaHUX,
perno3suTapisx Ta NoIyKOBUX CUCTEMaXx:
HaiionanbHa 6i6mioreka Ykpainu imeni B. I. Bepuagcbkoro, Google Scholar,
Ulrichsweb Global Serials Directory, Polska Bibliografia Naukowa, Dimensions,
OUCI (Open Ukrainian Citation Index), EBSCO, Litmaps

Anpeca pegaxirii:
[MonTaBCchbKMit HalliOHAbHMI TTefaroriyuuii yHiBepcuret imeHi B. I. KoponeHnka
36000, Bys1. OcTporpajzicbKoro, 2, M. [TonraBa, YkpaiHa
E-mail: info@pedsciences.com.ua
https://pednauki.pnpu.edu.ua


https://doi.org/10.33989/2524-2474.2024.85
https://pednauki.pnpu.edu.ua

PEDAGOGICAL SCIENCES

ISSN: 2524-2474
e-ISSN: 2524-2482
UDC 37

DOI: https://doi.org/10.33989/2524-2474.2024.85

Founder and publisher:
Poltava V.G. Korolenko National Pedagogical University

Year of foundation: 1998
Frequency of issue: 2 times per year

Recommended for printing and distribution
via the Internet by the Academic Council
of Poltava V.G. Korolenko National Pedagogical University
(Minutes No. 14 of May 29, 2025)

State Registration:
Decision of the National Council of Ukraine on Television and Radio Broadcasting No. 1556
Minutes No. 15, dated 09.05.2024
Media identifier — R30-04428

The journal is included in the list of scientific professional publications
of Ukraine Category “B”:
pedagogical sciences in the fields of 0111 — Education science;
0112 - Training for pre-school teachers; 0113 - Teacher training without subject specialisation;
0114 - Teacher training with subject specialisation
(Order of the Ministry of Education and Science of Ukraine No. 1188 of September 24, 2020)

The journal is presented in the international scientometric databases,
repositories and scientific systems:
National Library of Ukraine named after V.I. Vernadsky, Google Scholar,
Ulrichsweb Global Serials Directory, Polska Bibliografia Naukowa, Dimensions,
OUCI (Open Ukrainian Citation Index), EBSCO, Litmaps

Editors office address:

Poltava V.G. Korolenko National Pedagogical University
36003, 2 Ostrohradskyi Str., Poltava, Ukraine
E-mail: info@pedsciences.com.ua
https://pednauki.pnpu.edu.ua


https://doi.org/10.33989/2524-2474.2024.85
https://pednauki.pnpu.edu.ua

IIaB10 XOMeHKO

Bacunp ®azan

Jlapuca CeMeHOBCbKa

Bonogumup MoOKISIK

Okcana KopHoceHko

Haranis KoHoHers,

Onena I'mizninosa

Hapis nau

Anppii Huua

KocTssHTHMHOC
Tcipiroric

Mipocnas IlaTanon

PEOAKUIMHA KOJNErA

TOJIOBHUI PEJAKTOP:

IoxkTop TemarorivHux Hayk, npodecop, IToATaBCbKMII HAI[iOHAJbHMIT TeHAroTidYHMt
yHiBepcuTet imeHi B. I. Koponenka, Ykpaina

3ACTYIIHUK IT'OJIOBHOTI'O PEJAKTOPA:

IIoKTOp TemarorivHmMx Hayk, JJOKTOp TeOoJIOTiYHMX Hayk, mpodecop, IToaTaBCcbKuii
HallioHaJIbHMIT TTegaroriunmii yHiBepcutet imeHi B. I. Koponenka, Ykpaina

HAIIIOHAJBHI UJIEHU PEJKOJIETII:

IlokTOp TenaroriyHuMxX Hayk, Tmpodecop, IloaTaBChbKMII HAIiOHAJbHUI IeJaroriaHuit
yHiBepcuteT iMeHi B. I. Koponenka, Ykpaina

IToKTOp TefaroriyHuMx Hayk, Impodecop, IIoaTaBChbKMii HalliOHAaJbHUI I1eJaroriqyHmii
yHiBepcuTteT iMmeHi B. I. Koponenka, Ykpaina

3aBigyBau kadenmpu, IlonTaBChbKMII HAliOHAJbHMIA TI€HATOTiUHMI YHiIBEPCUTET iMeHi
B.T. Koponenka, Ykpaina

JIlokTOp negaroriyHmx HayK, goueHT, BCIT «®axoBuit KomemsK yrpaBiiHHS, EKOHOMIiKM i TTpaBa
[TonTaBCchKOrO IepkaBHOTO arpapHOTo YHiBepcuTeTy», YKpaiHa

IloKTOp TenaroriyHuMx Hayk, Tmpodecop, IIoATaBChbKMII HAIiOHAJbHUI IeJaroriyHuii
yHiBepcutet imeHi B. I. KoponeHnka, YkpaiHa

IToKTOp TMefaroriyHmMx Hayk, Ipodecop, IIoaTaBChbKMiI HaIiOHAJbHUI I1eJaroriayHmii
yHiBepcuTeT imeHi B. I. KoponeHnka, Ykpaina

IlokTOp TegaroriuHmx Hayk, [lonTaBchbKuUit HalliOHATbHMIT TTeAaroriyHuit yHiBepcuTeT iMmeHi
B.T. Koponenka, Ykpaina
MIJKHAPOJHI YJIEHU PEIKOJIEIII:

HoxTop xabimiToBauuit, mpodecop, YHiBepcuter imeni fHa KoxaHoBcbkoro B Kesnbliax,
ITonbia

ITpodecop, TTomopcbkuii yHiBepcuTeT y Ciyricbky, TTombina



Pavlo Khomenko

Vasyl Fazan

Larysa Semenovska

Volodymyr Mokliak

Oksana Kornosenko

Natalia Kononets

Olena Hnizdilova

Nadiia Shiyan

Andrii Tsyna

Konstantinos Tsirigotis

Miroslaw Patalon

EDITORIAL BOARD

EDITOR-IN-CHIEF:

Doctor of Pedagogical Sciences, Professor, Poltava V.G. Korolenko National Pedagogical
University, Ukraine

DEPUTY EDITOR-IN-CHIEF:

Doctor of Pedagogical Sciences, Doctor of Theological Sciences, Professor, Poltava
V.G. Korolenko National Pedagogical University, Ukraine

NATIONAL MEMBERS OF THE EDITORIAL BOARD:

Doctor of Pedagogical Sciences, Professor, Poltava V.G. Korolenko National Pedagogical
University, Ukraine

Doctor of Pedagogical Sciences, Professor, Poltava V.G. Korolenko National Pedagogical
University, Ukraine

Head of the Department, Poltava V.G. Korolenko National Pedagogical University, Ukraine

Doctor of Pedagogical Sciences, Associate Professor, Higher Specialised College of
Management, Economics and Law of Poltava State Agrarian University, Ukraine

Doctor of Pedagogical Sciences, Professor, Poltava V.G. Korolenko National Pedagogical
University, Ukraine

Doctor of Pedagogical Sciences, Professor, Poltava V.G. Korolenko National Pedagogical
University, Ukraine

Doctor of Pedagogical Sciences, Poltava V.G. Korolenko National Pedagogical University,
Ukraine

NTERNATIONAL MEMBERS OF THE EDITORIAL BOARD:

Doctor of Habilitation, Professor, Jan Kochanowski University in Kielce, Poland

Professor, Pomeranian University in Slupsk, Poland




e

~
( 3MICT / CONTENTS

0. 3auepKoOBHUI

[MopiBHSIBHNIT aHATI3 IHCTPYMEHTIB refiMidikariii

LIS TIOKpAlleHHsT 3aCBOEHHST HAaBYAJIbHOTO KOHTEHTY B yMoBax CLIL-0pieHTOBaHOTO HaBUaHHS aHI/iICbKOI MOBH ....... 6
0. Zatserkovnyi

A comparative analysis of gamification tools in enhancing content retention in CLIL-based EFL classrooms................. 6

B. BapeHuk, K. ITlickoBa

BripoBa/iskeHHSI efleMeHTiB MeTOHOIOTii Scrum B OCBITHBOMY IIpolieci B YKpaiHi:
HOBi TOPU3OHTY AJIST PO3BUTKY KOMYHIKATYBHMX KOMITETEHTHOCTEM cevvvuuuererrrnunnaereeennneeeeemnnnseeeennnsssseenmnnsesseeennnnnnns 14
V. Varenyk, Zh. Piskova

Implementation of Scrum methodology elements in the educational process in Ukraine:

New horizons for the development of cOMMUNICAtiON COMPETEINCES..cuuiiuuiirniereeteeeiertieetnereteeeneeereeeeeereeeneesneesneeenns 14
C. Jomycumn

BukopuctaHHs UMGPOBUX MiKPOCKOIIIB [IJIsi BUBUEHHS (Di3MUHMX SIBUIIL:

HOBi MOXK/IMBOCTI JIJISI IIIKITBHOTO HABUAHHST «vuueunennennennrnnrenrenssnesnesnesssssnssnsenssnssnssnssnssnssnssssssnsenssnssnssnssnssnsssessnssnsens 25
S. Domushchy

The use of digital microscopes for studying physical phenomena:
New opportunities for SChOOL EAUCATION cevu..iiuueiieeeeiier ittt e etie e etteeetaeeetueeeesaesersnsaetenssessssssesnneesssseesssssessseesens 25

A1. Jemyc, O. KopHoceHnko, B. ®a3zaun

[TigroToBKa MaiOyTHIX yUnTesiB Gi3sUUHOI KyIbTypU
10 iHK/TIO3MBHOT'O HAaBYAHHS B 3aK/IaJaX 3aTATBHOT CEPEIHDBOT OCBITH «vuurernerrnrerneeeneeenerenseenerenssesssenseesssenssssnssnnesannns 33
Ya. Demus, O. Kornosenko, V. Fazan

Preparing future physical education teachers

for inclusive education in secondary education iNSTHEULIONS ..eeuueeeiunerieuiriiuiireiee et e eiee et e eeeeeeerneeeeeaneeeennesennnnaenns 33
0. Opnos

IuTerpartiist wiaThopm HudPOBOro yIpaBIiHHS B MiATOTOBKY BUMTEIB: MPAKTUKA CTYLEHTIB ..uueeeereeeeeeeeeeerenennnnnnnnnns 46
0. Orlov

The integration of digital management platforms in teacher training: A practice of StUdents.......ccuuueerreerreueereeennnnenns 46

JI. Bimnikina, JI. Tamymka

3acTocyBaHHS MialHOCTUYHMX KOMITETEHTHICHO OPi€HTOBAaHMX 3aBIaHb
SIK 3aCi6 TTOJONIAHHST OCBITHIX BTPAT MAOYTHIX YUMTEIIB TEOTPAMIT cevrrruerrrerrunueeererrrueeeeeeeenieeeeeerenneeeeenmnnnseeeennnnnns 54
L. Vishnikina, L. Halushka

Application of diagnostic competency-based tasks
as a means of mitigating educational losses of prospective geography teachers.......c...ccevreiimeiiiriiiiiiiiieiieieeieeeeeenns 54



Ilenaroriuni

Journal homepage: https://pednauki.pnpu.edu.ua

PEDAGOGICAL SCIENCES

Vol. 85, 2025

UDC 371.3:004.738.5:811.111
DOI: 10.33989/2524-2474.2025.1.6

Article's History: Received: 12.01.2025 Revised: 02.05.2025 Accepted: 29.05.2025

Oleh Zatserkovnyi’

Senior Lecturer

State University of Trade and Economics
02156, 19 Kyoto Str., Kyiv, Ukraine
https://orcid.org/0000-0003-3236-4418
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in enhancing content retention in CLIL-based EFL classrooms
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Abstract. In the digital age, integrating gamification into Content and Language Integrated Learning (CLIL)
has become crucial for engaging EFL learners and enhancing pedagogical outcomes. This study aims to evaluate
comparatively the impact of three widely used gamification platforms — Kahoot, Genially, and Quizizz — on content
retention and learner experiences among university-level EFL students. Employing a quasi-experimental, mixed-
methods design, 53 participants were assigned to one of the three tool conditions and assessed through retention tests,
perception questionnaires, focus-group interviews, and structured classroom observations. Quantitative analysis
via one-way ANOVA revealed a significant effect of tool type on retention scores (F(2.50) = 5.67, p =.005, 2=.115).
Post hoc comparisons showed Quizizz users achieved the highest mean retention (M= 85.6, SD=5.9), significantly
outperforming Genially (M=78.2, SD="7.4; p=.004), with Kahoot (M= 82.5, SD = 6.2) yielding intermediate results.
Qualitative findings indicated that Quizizz’s self-paced format and immediate corrective feedback reduced anxiety,
fostered autonomy, and promoted metacognitive reflection. Kahoot’s competitive, time-pressured rounds drove high
short-term engagement but sometimes imposed cognitive load that impeded deeper comprehension. Genially’s rich
multimedia interface enhanced initial motivation and visual immersion, yet learners required additional scaffolding
and follow-up retrieval exercises to consolidate learning. These results underscore that design features - pacing
controls, feedback immediacy, and interface complexity — must be strategically aligned with instructional goals to
maximise both cognitive and affective outcomes. Educators and curriculum designers can apply these insights to select
or combine gamified tools in CLIL settings, tailoring activities to balance engagement, comprehension, and long-term
retention. The practical value of this research lies in its applicability for EFL instructors, curriculum designers, and
educational technologists seeking evidence-based guidance on selecting and integrating gamified tools to enhance
content retention in CLIL-based university language courses

Keywords: digital tools; Quizizz; Kahoot; Genially; language education; learner engagement
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INTRODUCTION

In globalised world, mastering English as a Foreign Lan-
guage (EFL) is crucial for academic success, professional
development, and intercultural communication. However,
traditional EFL classrooms often struggle with low student
motivation and limited retention of knowledge. This has
created a pressing need for innovative instructional strate-
gies that can boost engagement and improve learning out-
comes. One such approach gaining considerable attention
is gamification — the application of game design elements

in non-game contexts. By incorporating features such as
points, challenges, and interactive tasks, gamification is
increasingly being adopted in educational settings to en-
hance motivation, participation, and knowledge retention
among EFL learners.

Recent studies have explored the role of gamification
in enhancing learning outcomes in EFL and CLIL con-
texts. A.]. Arip & H. Hashim (2024) conducted a systemat-
ic review of 28 studies published between 2020 and 2024,

Suggested Citation: Zatserkovnyi, O. (2025). A comparative analysis of gamification tools in enhancing content retention
in CLIL-based EFL classrooms. Pedagogical Sciences, 85, 6-13. doi: 10.33989/2524-2474.2024.2.6.
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concluding that game elements significantly improve stu-
dent motivation, engagement, language proficiency, and
critical thinking. Similarly, S. Zhang & Z. Hasim (2023), in
their work published in Frontiers in Psychology, emphasised
that gamification supports both English language develop-
ment and emotional engagement, particularly through the
fr ameworks of Self-Determination Theory and Flow The-
ory. N.K. Kalleny (2020) highlighted the widespread use of
Kahoot!, noting that its more than 30 million users benefit
from enhanced formative assessment practices, increased
motivation, and stronger classroom interaction. Inves-
tigating its impact in vocational education, P. Sassman-
nova (2023) found that Kahoot! promotes memory reten-
tion and student participation. In a CLIL setting, T. Vo et
al. (2023) integrated both Genially and Kahoot! in higher
education, revealing notable improvements in learner mo-
tivation, language skills, comprehension of subject con-
tent, and retention. A variety of digital tools have been
employed to gamify EFL instruction, with platforms like
Kahoot, Genially, Quizizz, and Socrative among the most
frequently studied. For instance, T. Vo et al. (2023) found
that combining Genially and Kahoot in a CLIL framework
significantly enhanced student motivation, language pro-
ficiency, and comprehension of subject-specific content.
In a separate study, the sustained use of multiple gamified
platforms over an eight-week period - Quizizz, Kahoot,
Genially, and Socrative — was linked to improved commu-
nication skills and knowledge retention among university
EFL students. Emerging technologies such as Augment-
ed Reality (AR) have also been tested for gamification in
EFL. P. Cabrera-Solano (2022) demonstrated that Genially
supports differentiated instruction, effectively enhanc-
ing a range of language skills including grammar, vocab-
ulary, reading, writing, speaking, and listening. Finally,
I. Lopatynska et al. (2024) showed that incorporating games
in CLIL instruction significantly boosts student motivation
and fosters greater cultural awareness. Collectively, these
findings highlight the growing evidence base supporting
gamification as a powerful pedagogical tool in EFL and
CLIL education.

Despite evidence supporting individual gamifica-
tion tools, there remains a lack of comparative research
on their relative strengths and limitations — especially
regarding subject-content retention in CLIL-based EFL
instruction. Existing literature does not adequately com-
pare tools like Kahoot! and Genially, alone or combined,
across critical pedagogical outcomes such as memory and
engagement. F. Celik & C.Y. Ersanli (2023) conducted a
quasi-experimental study showing that AR-based mobile
apps not only improved language performance but also
cultivated more positive learning attitudes among high
school students. Despite promising results across these
tools, few studies have directly compared their effective-
ness. One exception is W. Ibad et al. (2023), who compared
Kahoot, Quizizz, and Wordwall in EFL reading instruc-
tion, concluding that Quizizz yielded the most substantial
learning gains. However, a significant gap remains: few

investigations have examined the relative impact of dif-
ferent gamified tools on content retention in CLIL-based
EFL classrooms. This lack of comparative evidence limits
understanding of which tools are most effective for sus-
tained knowledge acquisition, a critical factor in design-
ing evidence-informed instruction.

The aim of this study was to comparatively analyse
the effects of different gamified tools on retention of sub-
ject-specific content within EFL-CLIL classrooms.

MATERIALS AND METHODS

This study relied on a comparative quasi-experimental
mixed-methods research design, combining quantitative
and qualitative approaches to evaluate the effectiveness
of various gamification tools - namely Kahoot, Genial-
ly, and Quizizz - in enhancing content retention among
EFL learners within a CLIL framework. A mixed-meth-
ods approach, as supported by J.W. Creswell & J.D. Cre-
swell (2022), allowed for both numerical analysis of learn-
ing outcomes and rich, contextual insights into learner
experiences and perceptions, yielding a triangulated
understanding of how different gamification tools affect
retention in content-based language instruction. The
primary dependent variable was content retention, op-
erationalised through pre- and post-intervention tests
aligned with the CLIL subject matter. Secondary variables
included student motivation, engagement, participation,
and perceived tool usability, captured via perception ques-
tionnaires, structured observations, and focus group dis-
cussions. These qualitative indicators complemented the
quantitative data by revealing learner attitudes, behav-
ioural patterns, and instructional dynamics within each
gamified environment. The independent variable was the
type of gamification tool used in instruction, with three
levels: Kahoot, Genially, and Quizizz.

The study was conducted at the State University of
Trade and Economics and involved 53 undergraduate stu-
dents (aged between 18 and 22) majoring in Law, Econom-
ics, and International Relations and Economic Diplomacy.
Participants were enrolled in three separate EFL course
sections that implemented the CLIL methodology. Each
academic group was treated as a distinct cohort and was
randomly assigned one of the three gamification tools -
Kahoot, Genially, or Quizizz - as the primary instructional
aid over a 12-week period in the first semester of the 2024-
2025 academic year. All three groups were taught by the
same instructor — the author of this study — to ensure con-
sistency in pedagogical delivery, minimise instructor-re-
lated bias, and maintain uniform implementation of the
CLIL framework and gamification strategies. Participants
had intermediate language proficiency (B1-B2 level) based
on the Common European Framework of Reference for
Languages (CEFR) (Council of Europe, 2020). All groups
followed the same curriculum (discipline: Foreign lan-
guage of speciality (English)), taught by instructors trained
in CLIL pedagogy, ensuring consistency in content delivery

across conditions.
\ 7
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Quantitative data were collected through pre- and
post-intervention content retention tests, specifically
designed around CLIL-integrated modules in history and
environmental science. These tests, identical in content
across all three groups, assessed learners’ comprehen-
sion of subject-specific material in English. Two types of
retention were measured: immediate retention, admin-
istered directly after instructional sessions, and delayed
retention, assessed four weeks after the intervention to
evaluate longer-term content recall. The dependent var-
iable was content retention, while the independent vari-
able was the gamification tool used (Kahoot, Genially, or
Quizizz). Qualitative data focused on secondary variables
such as student motivation, engagement, perceived tool
usability, and overall learning experience. These were col-
lected through:

1. Student perception questionnaires consisting of 24
items, including 18 five-point Likert-scale statements and
6 open-ended questions. The Likert-scale items targeted
dimensions such as intrinsic motivation, perceived useful-
ness, ease of use, and engagement during gamified instruc-
tion. Open-ended responses allowed students to elaborate
on strengths, challenges, and personal preferences regard-
ing the tools used. The questionnaire underwent expert
review by three specialists in EFL pedagogy and education-
al technology, followed by a pilot study with 15 students.
Reliability was confirmed with a Cronbach’s alpha of 0.91,
indicating strong internal consistency.

2. Focus group interviews with 4-6 participants per
group, guided by a semi-structured protocol addressing
user experience, engagement, and instructional effective-
ness. Each session lasted approximately 25-40 minutes and
was conducted online via Zoom. Transcripts were themat-
ically analysed to extract recurring perceptions across the
different gamification conditions.

3. Structured classroom observations, documented us-
ing a standardised checklist featuring 12 binary items (yes/
no) covering learner behaviours such as active participa-
tion, peer interaction, responsiveness to feedback, and at-
tentiveness. Observers were trained to ensure inter-rater
reliability, which reached 87%.

Quantitative data were analysed using Jamovi soft-
ware (Version 2.5.5). A one-way ANOVA was conduct-
ed to compare content retention test scores across the
three experimental groups. Variance was partitioned us-
ing Sum of Squares (SS): “Between Groups” reflects vari-
ance attributable to differences among the tools, “With-
in Groups” captures individual variability, and “Total”
represents the overall variance. Degrees of freedom (df)
indicate the number of values free to vary in the analy-
sis. Mean Squares (MS) are obtained by dividing each SS
by its corresponding df, yielding the average variance at-
tributable to and within groups. The F-ratio — computed
as the ratio of between-group variance to within-group
variance — quantifies the relative magnitude of group dif-
ferences, with larger values suggesting more pronounced
between-group effects. Finally, the p-value falls below

s)

the conventional significance threshold, indicating that
retention differs significantly among the three tools.
ANOVA was followed by Tukey’s post-hoc tests to iden-
tify statistically significant pairwise differences. Effect
sizes were calculated using Eta-squared (5?). Descriptive
statistics provided a comprehensive overview of content
retention scores across different groups. The sample size
(N) indicated the number of participants in each group,
reflecting the amount of data available for analysis. The
Mean represented the average retention score within each
group, serving as a measure of central tendency that sum-
marised typical performance. The Standard Deviation (SD)
quantified the spread or variability of scores around the
mean, with larger values indicating greater dispersion in
individual performances within the group. The Standard
Error (SE) measured the precision of the sample mean as
an estimate of the true population mean, with smaller val-
ues suggesting more reliable estimates. Together, these
statistics allowed researchers to compare not only the av-
erage performance across groups but also the consistency
and reliability of those performance measures. Qualitative
data from focus groups and open responses were subjected
to thematic analysis, identifying recurring themes related
to user experience, motivation, and tool design features.
Inter-rater reliability for coding exceeded 85%, ensuring
consistency.

This study adhered to established ethical standards
for educational research involving human participants.
Informed consent was obtained from all students after
they received full information about the study’s objectives,
procedures, voluntary nature, and their right to withdraw
at any time without penalty. Confidentiality and privacy
were ensured through anonymised data collection, secure
data storage, and adherence to institutional data protec-
tion policies. The study protocol included comprehensive
measures to safeguard participants’ privacy and confiden-
tiality — such as de-identifying participant data, encrypting
digital files, and limiting access to master code lists — in
accordance with IRB guidelines requiring secure handling
of identifiable information (University of Nevada, 2025).

RESULTS

The results are presented in two parts: first, quantitative
findings based on ANOVA and effect size analysis of reten-
tion scores, followed by qualitative insights from thematic
analysis of focus group and questionnaire data. A one-way
analysis of variance (ANOVA), presented in Table 1, was
conducted to compare the effectiveness of three gamifi-
cation tools - Kahoot, Genially, and Quizizz — on content
retention scores among EFL learners in a CLIL-based in-
structional setting. The analysis revealed a statistically
significant difference in mean retention scores among the
groups, F(2.50)=5.67, p=.005, »*=.115, indicating a me-
dium-to-large effect size according to Cohen’s guidelines.
This suggests that the type of gamification tool used had
a meaningful impact on students’ ability to retain sub-
ject-specific content.

Pedagogical Sciences. 2025. Vol. 85
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Table 1. One-way ANOVA summary table for content retention scores by gamification tool

Source SS df Ms F 7
Between Groups 528.4 2 264.2 5.67 .005
Within Groups 4053.2 50 46.6 - -

Total 4581.6 52 - - -

Source: developed by the author

Descriptive statistics, provided in Table 2, indicated
that participants in the Quizizz group (n=18) achieved the
highest mean retention score (M=285.6, SD=5.9), followed
by the Kahoot group (n=18, M=82.5, SD =6.2), and the
Genially group (n=17, M=78.2, SD ="7.4). Post-hoc analy-
ses using Tukey’s Honest Significant Difference (HSD) test

revealed that the Quizizz group significantly outperformed
the Genially group (p =.004), while the difference between
the Kahoot and Genially groups approached significance
(p=.048). No significant difference was observed between
the Kahoot and Quizizz groups (p =.210), although the
Quizizz group demonstrated a modestly higher mean score.

Table 2. Descriptive statistics for content retention scores

Group N Mean SD SE
Kahoot 18 82.5 6.2 1.46
Genially 17 78.2 74 1.79
Quizizz 18 85.6 5.9 1.39

Source: developed by the author

These findings, summarised in Table 1 and Table 2,
suggest that while all three tools support learning within
a CLIL framework, Quizizz may be particularly effective in
enhancing long-term content retention. Its self-paced for-
mat, combined with immediate feedback and diverse ques-
tion types, may contribute to deeper cognitive processing.
In contrast, Genially, despite its interactive and visually
engaging nature, might require more instructional scaf-
folding to achieve comparable retention outcomes.

The analysis of qualitative data provided deeper insight
into secondary variables, including student motivation,
engagement, perceived tool usability, and overall learning
experience associated with the use of Kahoot, Genially, and
Quizizz in CLIL-based EFL instruction. Thematic analysis
revealed several converging and diverging patterns across
the tools, enriching the interpretation of the quantitative
findings. Students using Quizizz consistently highlighted
its self-paced structure and instant feedback as key factors
contributing to their intrinsic motivation and sustained
engagement. Participants described the interface as “us-
er-friendly” and “visually appealing,” and appreciated
the ability to revisit questions and track progress in real
time. Focus group data indicated that Quizizz’s format re-
duced performance anxiety by allowing learners to proceed
at their own speed, thereby enhancing both engagement
and comprehension. Observational data supported these
claims, showing high levels of participation and peer inter-
action, particularly during collaborative quiz rounds.

In contrast, sampled student-users of Kahoot empha-
sised the tool’s competitive and gamified atmosphere as
highly motivating. The leaderboard feature and time-based
scoring were frequently cited in open-ended responses as
“exciting” and “energising.” However, several students
noted that the rapid pace sometimes led to stress and

decreased focus on content comprehension. Despite this,
classroom observations recorded consistent high energy
levels and widespread active participation, confirming Ka-
hoot’s strength in boosting immediate engagement.

Participants exposed to Genially expressed apprecia-
tion for its multimedia-rich design and interactivity, which
supported visual learning and made lessons more immer-
sive. However, responses across all qualitative sources re-
vealed mixed perceptions about its usability. While some
students praised the creative and exploratory features,
others reported difficulty navigating complex interfaces or
technical delays that interrupted the learning flow. Gen-
ially was often seen as better suited for asynchronous ac-
tivities or for supplementing rather than driving real-time
classroom engagement.

Overall, the data suggest that Quizizz may offer the
most balanced tool for sustained motivation, usability, and
cognitive engagement, especially in formative assessment
settings. Kahoot excels in fostering short-term excitement
and classroom dynamism, but may require pacing adjust-
ments for deeper learning. Genially offers a valuable plat-
form for content delivery and visual reinforcement, yet
may demand greater digital literacy and instructional scaf-
folding. These nuanced insights highlight the importance
of aligning gamification tools not only with instructional
goals but also with learners’ technological preferences and
cognitive needs.

DISCUSSION
This study breaks new ground by combining quantita-
tive and qualitative methods to compare the learning ef-
fects of three gamification tools — Kahoot, Genially, and
Quizizz - within a CLIL-based EFL classroom. The data
reveal tool-specific differences not only in retention out-
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comes but also in learner perceptions, motivation, and
cognitive engagement. By triangulating statistical evi-
dence with student-reported experiences and observed
behaviours, the study provides a nuanced understanding
of how design features like pacing, feedback, and interface
usability shape the educational impact of gamified learn-
ing environments. These outcomes resonate strongly with
the broader literature. S. Zhang & Z. Hasim (2023) empha-
sised that “timely feedback and user control” are linchpins
of digital retention, and data confirm that giving learn-
ers autonomy over pacing fosters stronger recall. At the
same time, Kahoot’s timed rounds mirror A. Alawadhi &
E.A.S. Abu-Ayyash’s (2021) warning that too much pressure
can overload working memory, a concern echoed by F. Ce-
lik & C.Y. Ersanli (2022) in their quasi-experimental study
of speed-focused EFL games. Meanwhile, Genially’s visual
strengths — lauded by P. Cabrera-Solano (2022) — must be
bolstered with immediate retrieval tasks, in line with M. En-
riquez (2020), to translate engagement into lasting learning.

Findings align with a growing body of research em-
phasising the strategic value of gamification in CLIL-
based EFL instruction. Prior studies have shown that
integrating game-design features — such as points, lead-
erboards, and storytelling — into language learning envi-
ronments enhances motivation, engagement, and content
retention (Nozhovnik et al., 2023; Zhang & Hasim, 2023).
This is particularly relevant in CLIL contexts, which, as
D. Marsh (2002) outlined in his foundational framework,
aim to integrate both subject content and language acqui-
sition in a cognitively demanding environment. Scholars
such as C.J. Lai (2024), T. Vo et al. (2024) and ].J. Achivi-
da (2025) have demonstrated that well-designed gamifica-
tion strategies can effectively scaffold these demands - a
conclusion that is corroborated by results.

From a pedagogical perspective, these insights sug-
gest that the mere presence of gamification is not enough;
rather, educators must thoughtfully match tool features to
learning goals. In practice, this might mean using Quizizz
to anchor key vocabulary or grammar points, supplement-
ing Genially presentations with brief in-class quizzes, and
reserving Kahoot for lively review sessions when rapid re-
call is the primary aim. Equally important is preparing both
teachers and students: training instructors to recognise
signs of cognitive overload, and guiding learners in man-
aging self-paced activities to optimise metacognitive bene-
fits. For example, D. Coyle (2007) emphasised that effective
CLIL pedagogy requires cognitively engaging, well-struc-
tured tasks that simultaneously promote language and
content mastery. Quizizz, with its capacity for metacogni-
tive reflection and autonomy-supportive features, aligns
well with these CLIL principles. In contrast, while Kahoot
effectively boosts engagement, its reliance on speed and
competition may not always support the deeper cognitive
demands of CLIL, echoing M. Gebbels (2018) caution that
such tools must be adapted to challenge learners mean-
ingfully rather than superficially entertain. Furthermore,
the formative potential of gamification tools like Kahoot

has been positively documented in vocabulary learning
contexts. A. Hamedi et al. (2022) found that using Kahoot
significantly improved vocabulary knowledge and reduced
learner burnout among intermediate EFL students. How-
ever, their findings also caution that tool effectiveness
depends on how formative assessment is integrated into
broader instructional design. Findings support this nu-
ance: Kahoot is beneficial for short-term review, but with-
out pacing adjustments or content scaffolding, it may not
meet the cognitive load needs of CLIL students engaged
with complex subject matter.

When situated within the broader landscape of gam-
ification research, findings affirm and refine prior claims.
I. Lopatynska et al. (2024) examined the integration of both
Genially and Kahoot in a CLIL course and concluded that
while the tools were effective in enhancing engagement
and subject comprehension, their individual contributions
to retention were not directly compared. Study fills this gap
by explicitly contrasting tool-specific outcomes and iden-
tifying design factors — such as pacing, feedback immedia-
cy, and competitive pressure — that mediate the effects of
gamification on cognitive outcomes. W. Ibad et al. (2023)
conducted a direct comparison of Quizizz, Kahoot, and
Wordwall in EFL reading classes, concluding that Quizizz
was most effective for retention. Findings reinforce their
results, especially in highlighting how Quizizz’s adaptive
pace and immediate feedback help students self-correct
in real-time and reduce working memory overload. More-
over, this study resonates with pedagogical principles
from Self-Determination Theory (SDT), which emphasis-
es autonomy, competence, and relatedness as key drivers
of intrinsic motivation. Quizizz’s format appears to satis-
fy these needs by allowing students to regulate their own
learning pace, receive competence-affirming feedback, and
compete in a low-pressure setting — conditions not fully
met by Kahoot or Genially in this study’s design.

While all three tools can enhance engagement, their
cognitive effects vary based on how their features align with
instructional goals. For instance, Quizizz is best suited for
reinforcing grammar rules, terminology, or complex con-
cepts that benefit from reflective processing. Kahoot may
be strategically used for quick reviews or energising quiz
sessions but should be moderated to avoid overwhelming
learners, especially in content-heavy lessons. Genially, with
its strong visual appeal, serves well as a pre-instructional
tool or as part of a flipped classroom strategy, provided that
post-lesson retrieval tasks are integrated to aid consolida-
tion. Second, instructors must consider learner differences
such as digital literacy, metacognitive awareness, and anx-
iety sensitivity when selecting gamified tools. As qualita-
tive data suggest, students with lower tech confidence or
slower processing speed may feel disadvantaged by fast-
paced tools like Kahoot, whereas more autonomous learn-
ers thrive in self-paced environments like Quizizz. There-
fore, blended or hybrid gamification models that offer both
visual scaffolding (e.g., Genially) and retrieval practice (e.g.,
Quizizz) may offer the most inclusive and pedagogically
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sound approach. Finally, teacher training is essential. In-
structors need to be able to diagnose cognitive overload,
adapt pacing, and guide students in using digital tools
for reflection rather than passive interaction (Mykhailen-
ko, 2024). As digital tools become more prevalent in lan-
guage education, pedagogical competence must evolve to
ensure that technology serves learning, not the reverse.

In conclusion, the Discussion highlights how the inter-
section of gamification design, learner needs, and instruc-
tional context shapes educational outcomes in CLIL-based
EFL environments. This study contributes to both theory
and practice by specifying when and why certain tools out-
perform others, offering educators a roadmap for inten-
tional, evidence-based technology integration.

CONCLUSIONS
This study offered original empirical insights into CLIL-
based EFL education by comparatively analysing the ef-
fectiveness of three popular gamification tools — Kahoot,
Genially, and Quizizz — on students’ content retention and
learning experiences. Quantitative results from a one-way
ANOVA (F(2.50) =5.67, p=.005, n*=.115) indicated a me-
dium-to-large effect size for the type of tool used, with
Quizizz users achieving the highest mean score (M= 85.6,
SD = 5.9), significantly outperforming Genially users
(M=178.2, SD=17.4; p=.004), while the Kahoot-Genially
comparison approached significance (M = 82.5, SD = 6.2;
p=.048). Qualitative findings, based on thematic analysis
of student questionnaires, focus group discussions, and
classroom observations, revealed distinct patterns across
the tools. Quizizz’s self-paced structure and instant feed-
back minimised anxiety, fostered learner autonomy, and
encouraged reflective learning — factors likely contribut-
ing to its superior retention outcomes. Kahoot, with its
competitive, fast-paced format and real-time leaderboard,
effectively heightened engagement and participation,

though it sometimes induced cognitive overload that com-
promised deeper content processing.

Genially, characterised by its rich visual and interactive
design, supported initial comprehension and classroom
immersion; however, many students needed addition-
al scaffolding and retrieval practice to convert this visual
appeal into long-term retention. These findings highlight
the importance of aligning specific design features — such
as pacing, feedback immediacy, and interface complexity —
with pedagogical goals and learner characteristics. Quizizz
is best suited for promoting sustained knowledge reten-
tion, Kahoot is ideal for energising formative assessment
moments, and Genially excels as an engaging introductory
tool when paired with structured follow-up activities. By
clarifying how cognitive load, motivation, and usability in-
teract in gamified CLIL environments, this study provides
language educators with evidence-based guidelines for se-
lecting digital tools and designing effective, learner-cen-
tered instruction. Future research should use larger, more
diverse samples, longitudinal designs, and explore hybrid
models and learner differences - such as digital literacy —
to refine gamification strategies in CLIL-based instruction.
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MopiBHANbHUIM aHaNi3 iIHCTPYMeHTIB renMidikauii
ON9 NOKpaLleHHA 3aCBOEHHA HaBYaJ/IbHOrO KOHTEHTY
B yMoBax CLIL-opieHToBaHOro HaBYaHHSA aHIMMiNCbKOi MOBM

4 N

AHoTauifa. V cyyacHy UudpoBy ernoxy iHTerpalisi eneMeHTiB reiimidikanii B migxoxi HaBuaHHS iHO3eMHOI
MOBU 4yepe3 3MmicT daxoBux aucuuiiid (Content and Language Integrated Learning (CLIL)) € HamsBuyaitHO
BaXK/IMBOIO JIJISI TiJBUIIEHHSI MOTMBAIlii Ta e(eKTUBHOCTI HaBYaHHS CTYIEHTIB aHIViIChKiil MOBI K iHO3eMHilA.
MeTo10 1LIbOTO HOCTiIkKeHHS 6ys0 MOpiBHSIbHE BMSIBJEHHS BIUIMBY TPbOX MOMyaspHux miatdopm - Kahoot,
Genially Ta Quizizz — Ha 3aCBO€HHSI HaBYaJbHOrO MaTepiasy Ta JOCBif CTYJEeHTIB BUILOTO HABYAJIbHOIO 3aK/Iafy.
JI7s1 1bOTO 3aCTOCOBAHO KBasieKCIepuMMeHTalIbHUI 3MillaHuit Au3aiiH: 53 yJyacHUKU Oyau pos3MofineHi Ha Tpu
Ipyny, KOKHA 3 SIKMX TpalioBasa 3 ofHi€lo i3 miaTdopm. 36ip HaHMX 3[iliCHIOBABCS 3a JOIOMOIOIO TeCTiB Ha
3aCBOEHHS 3MICTy, OMUTYBAJIbHUKIB CIPUMAHATTS, GOKYC-TPYNOBUX iHTEPB’I0 Ta CTPYKTYPOBAHMUX CIIOCTEpPEKeHb
B HaByYajbHiN ayauTtopii. KifbKicHMIT aHai3 MeTOgOM OLHOBMMIipHOrO nucnepciiiHoro aHanizy (ANOVA) BusiBuB
CTATUCTUYHO 3HAUYLLY Pi3HULIIO B pe3y/IbTaTax 3amam STOByBaHHS Mix rpynamu (F(2,50)=5,67,p=.005,,?=.115).3a
pesynbTatamu noct-hoc tecty ThIoKi, KopucTyBaui Quizizz gocsarim HaiiBUIOTO cepefHbOro mokasHuka (M=_85,6;
SD=5,9), wo 3Hauymie nepesuirye Genially (M=78,2; SD =74; p=.004). Pesynbratu Kahoot (M =82,5; SD=6,2)
BUSIBUIMCS NIPOMDKHMMM ¥ He BiApi3HSAMCS CTaTUCTUMYHO Bix Quizizz (p =.210). SIKicHuii aHa/ni3 moKasas, L0
Quizizz 3aBASIKM MOKIMBOCTi CAMOCTi1HO PeTy/II0BaTH TeMIT pOOOTH Ta OTPUMYBATU MUTTEBUI 3BOPOTHMI 3B’SI30K
3HVKYE TPUBOXKHICTb, CIIPUSIE PO3BUTKY aBTOHOMHOCTI Ta Inbiomy pediaekcuBHOMY HaBuaHHI0. Kahoot cTBopioe
BJMCOKY KOPOTKOCTPOKOBY MOTHMBAILil0 Uepe3 3MaraHHs Ta Aizepbop, ajie iHOAI HAaBaHTaXXy€e KOTHITUMBHI pecypcu i,
TckoM vacy. Genially Bif3Haua€eTbCsl HACMYEHUMIM MYIbTUMEiIHMMM MaTepiasamu, 110 MiJBUILYIOTh TOUaTKOBE
3aJIyuyeHHsl, IPOTe BMMarae AoJaTKOBOIO BUKOHAHHS BIIpaB Ha BiATBOpeHHs iHpopMmaliii 1j1s 3aKpiraeHHs 3HaHb.
[TpakTMYHA 3HAYYILICTh OTPMMAaHMX Pe3ylbTATiB MOJSTaE B TOMY, L0 BUKIAZAui Ta PO3POOHMKM HaBUaJIbHUX
MporpaM MOXKYTb BUKOPUCTOBYBATH IIi BUCHOBKMU JIJIs1 OO PYHTOBAHOTO BUGOPY 860 KOMOiHYBaHHS reiimicdikoBaHUx
iHcTpyMeHTiB y CLIL-Kypcu, BpaxoBylOuM LiiJli HaBUaHHS, MOTPe6M CTYHLEeHTIiB i BUMOru Ho iHdpacTpyKTypu.
[IpakTMYHA LiHHICTh LIBOTO AOCTIIKEHHS TIONSITAaE B TOMY, IO MOTO Pe3ylIbTaTU MOXKYTb GYTUM BUKOPUCTAHI
BUKJIaZavaMM aHIiiicbkoi MOBM TIpodeciifHOTO cIpssMyBaHHS, PO3PO6HMKAMY HaBUAAbHMX MIPOrpaM i OCBiTHIMM
TEeXHOJIOraMM SIK HayKOBO OGIPYHTOBaHi opieHTMpM Ijis1 BMGOPY Ta iHTerpalii reiimidikoBaHux iHCTPyMEHTIB 3
MeTOI0 MiIBUIIeHHsI edeKTMBHOCTI 3amaM’sSiITOBYBAaHHSI HAaBUajJbHOTO KOHTEHTY B YHiBEPCUTETCbKMX MOBHMX
Kypcax, 10 peani3yloTbcs 3a nigxomom CLIL
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Implementation of Scrum methodology elements
in the educational process in Ukraine: New horizons
for the development of communication competences
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Abstract. In the context of digitalisation and technological development, modern Generation Z students, who are
accustomed to online learning and digital gadgets, need innovative approaches and a favourable environment for
self-development. To effectively educate this generation, teachers should focus on developing communication skills,
critical thinking, creativity, and other significant competences. The purpose of this study was to test the effectiveness of
using the elements of the flexible Scrum methodology as a tool for developing students’ communication skills through
the integration of an interdisciplinary approach. The study employed the methods of theoretical generalisation and
comparison (consideration of the essence and characterisation of the differences between flexible methods), analysis
(questionnaires, self-analysis of the case participants), statistical method (compilation and grouping of data to
determine the percentage of satisfaction of participants), synthesis (combination of various types of information). The
study analysed the studies of Ukrainian and foreign researchers on the options for using the Scrum methodology. The
study described the stages of practical use of elements of the flexible Scrum methodology in the educational process,
with each of the proposed stages substantiated. The statistics of responses to the survey of second- and fourth-year
students to understand the effectiveness of teamwork during an interdisciplinary practical training were presented.
A pedagogical experiment was conducted using elements of the Scrum methodology to develop the communication
competences of applicants, which enabled fourth-year students to assess their professional skills for their future
profession, and second-year students to conduct a self-analysis of their level of competence and understand the areas
for self-improvement. The experiment contributed to the development of key communication and self-development
skills. The study developed an algorithm for using elements of the Scrum methodology in interdisciplinary practical
classes. The findings of an empirical study of the development of students’ communication competences using three
diagnostic tools were presented. The practical value of this study lies in the possibility of implementing its findings in
the educational process in the development of academic disciplines for various courses of higher education
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INTRODUCTION

Understanding the significance of using interactive teach-
ing methods that involve active engagement of students,
teachers try to find special approaches to each student,
because each student has their individual interests, learn-
ing style, perception, and assimilation of educational ma-
terial, and therefore it is vital to provide tailored support.
This leads to the search for modern practical teaching
methods to develop not only theoretical skills but also
practical ones. Such a methodology may be the Scrum
methodology, which is predominantly used in EU coun-
tries. Therefore, it is vital to update the existing educa-
tional model with an emphasis on developing future-ori-
ented competences.

It is widely known that the higher education system
needs constant transformation. Various researchers have
addressed this issue. Thus, V.V. Sychenko et al. (2022)
proved that project management, specifically the use of
agile methodologies, is a relevant tool for reforming the
higher education system in Ukraine. This will enable more
efficient implementation of educational projects and ad-
aptation to changes in the external environment. Shar-
ing concerns regarding the development of the necessary
skills for students to work successfully in a dynamic world,
L.V. Slipchyshyn (2020) noted that the Agile approach is an
effective tool for modern education. S.G. Kisno et al. (2022)
shared this opinion, emphasising that the Agile approach
can be effective for active and project-based learning, en-
abling students to take an active part in the learning pro-
cess. Furthermore, Agile methods can be applied to various
subject areas, not just software engineering. The findings
of the study revealed a considerable interest in investigat-
ing and applying flexible approaches to teaching to stimu-
late collaboration and effective student performance.

When considering the evaluation of the Scrum method
in Brazilian federal universities, E. Rodrigues de Oliveira et
al. (2023) indicated that despite some limitations, such
as low level of technical maturity and high staff turnover,
most of the surveyed employees positively assessed the use
of Scrum. M.V. Kryva & A.-M.V. Lysko (2024) saw the great
potential of introducing EduScrum in the educational pro-
cess. It was proved that the use of the EduScrum methodol-
ogy will increase students’ involvement in the implemen-
tation of tasks, help them develop self-organisation and
cooperation skills. S. Fernandes et al. (2021) investigated
the potential of using Scrum to improve the efficiency and
quality of project-based learning. The findings showed that
using Scrum in project-based learning teams can greatly
improve project and team management. The researchers
identified the key benefits of Scrum for PBL teams: efficient
task allocation, performance monitoring, visual manage-
ment, and regular feedback. V. Pryimak & B. Korzh (2019)
pointed out that agile methodologies such as Scrum and
Kanban are more effective than conventional cascade mod-
els in engineering. Their application enables adaptability
to change, improvement of team communication, and en-
hancement of the quality of the final product.

The purpose of the present study was to test the ap-
plication of elements of the flexible Scrum methodology to
develop students’ communication competences using an
interdisciplinary approach. To fulfil this purpose, the fol-
lowing tasks were set:

1. To substantiate the necessity of applying the ele-
ments of the Scrum methodology as a pedagogical meth-
odology for conducting interdisciplinary practical training
for second- and fourth-year students.

2. To use three methods of empirical research to assess
the development of students’ communication competences
after the experiment.

3. To present the findings of an empirical study of
the development of communication skills of management
trainees through the application of elements of the Scrum
methodology in the educational process.

LITERATURE REVIEW

The issue of applying the Scrum methodology, especially
in the educational process, stays relevant to this day. Many
researchers refer to this methodology and offer various op-
tions for its use. Yu.I. Minhalova (2018) considered current
trends in the organisation of research activities of students
of higher education institutions, outlined ways to solve the
problem associated with the stereotypical thinking about
the organisation of students’ research work only in extra-
curricular time. The researcher pointed out that Scrum is
a kind of work environment with flexible project manage-
ment. Much is left to the discretion of the project team.
And this is implemented for the simple reason that it is the
project team that knows the best ways to solve problems
that arise. Yu.l. Minhalova (2018) noted that research us-
ing agile Scrum management enables students to engage in
scientific research, which contributes to the development
of the necessary abilities of a modern researcher.

V.V. Sychenko et al. (2022) looked for the best ways
to apply project management approaches in the higher
education management system in Ukraine in the context
of rapid socio-political changes, provided recommenda-
tions for the application of modern flexible management
methodologies. Based on the analysis of the essence of
the project-based approach, the researchers proposed
ways to improve management mechanisms in the higher
education system, involve state and regional authorities,
business communities, and NGOs as customers of educa-
tional projects. The researchers focused on the need to
adapt the project management methodology to the theory
of public administration to ensure the innovative devel-
opment of the higher education system as a whole, iden-
tified and analysed the key aspects to be considered when
implementing project management models, improved
the educational mechanism for implementing the project
management methodology, considering the principles of
systematicity, consistency in planning, organisation, exe-
cution, control, tracking progress and success dynamics,
applying management decisions according to concrete
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conditions, the ability to quickly adapt to new socio-eco-
nomic conditions, and also considered in detail the stages
of the project life cycle.

L.V. Slipchyshyn (2020) investigated the need to use an
agile approach in education. The researcher found that the
“information noise” in the educational process is overcome
by fundamentalisation, which provides the scientific core
of the educational material, around which the content is
formed, factoring in the new skills and sources of learning.
The researcher showed that to solve the educational prob-
lems in many countries of the world, the Agile approach
is employed, which aims to help individuals gain knowl-
edge through experience, facilitate the transition from
conventional linear problem solving to iterative and group
problem solving, which focuses on the abilities and skills
of individuals and the significance of using them to benefit
group processes. The ability to master the content of learn-
ing based on iteration is formed using the mechanisms of
imaginative thinking and reflective activity, which will en-
able the training of competitive specialists.

M.V. Kryva & A.-M.V. Lysko (2024) identified the fea-
tures of the implementation of the eduScrum methodology
in the educational process of higher education institutions
and investigated the attitude of students towards its use
in organising project activities. The advantages of using
flexible technologies in education, the disadvantages and
difficulties of using eduScrum were considered, the need
to prepare participants in the educational process for its
wider application in the educational process, and the use
of digital services for working with a scrum board were
emphasised. In the study, the researchers substantiated
the need to introduce the eduScrum methodology into the
educational process of higher education institutions and
proved that the introduction of the eduScrum methodolo-
gy is a promising area of research, since this methodology
in higher education institutions can be used in full-time,
blended, and distance learning; adapted to the study of
various academic disciplines.

A. Jurado-Navas & R. Munoz-Luna (2017) investigat-
ed the application of the Scrum methodology in teaching
English at the University of Malaga. The findings revealed
that this approach is effective and valuable for modern
universities. Students were initially reluctant and appre-
hensive about working in teams, but with practice, their
opinion changed. For instance, they positively noted that
this methodology encouraged them to participate and
change ideas with a deeper sense of empathy, self-organ-
isation, and self-discovery. At the end of the training, most
students said they would take part in an analogous event
again. Thus, considering the opinions of students (as well
as teachers), the researchers concluded that this method
can be viewed as a good proposal for achieving high-quali-
ty educational process in universities for three key reasons:
first, it improves the ability to use knowledge in a disci-
plined, critical, and creative way; second, it promotes coex-
istence in heterogeneous human groups; third, it develops
the ability to think, live, and act with full autonomy.

S.G. Kisno et al. (2022) emphasised that the world of
education is experiencing rapid change and uncertainty,
which requires adaptability and flexibility from partic-
ipants in the educational process. Scrum, as one of the
agile development methods, offers the principles of trans-
parency, inspection, and adaptation that can be applied in
educational leadership to effectively manage change and
solve complex problems. S. Fernandes et al. (2021) inves-
tigated the effectiveness of using Scrum to improve the
performance of project-based learning (PBL) teams. The
researchers showed that Scrum helps students develop
crucial skills in project management, team management,
leadership, time management, etc. Students are satisfied
with using Scrum, especially because of the regular feed-
back and visual project management. The role of the Scrum
Masters is critical to the successful use of Scrum, as they
help teams stay on track.

E. Rodrigues de Oliveira et al. (2023) proved that Scrum
promotes effective interaction between team members,
which is crucial for projects carried out at universities.
Thanks to Scrum, teams become more productive and can
achieve their goals faster. Scrum helps to develop essential
skills such as project management, leadership, and prob-
lem solving. The researchers proposed a set of attributes
to measure Scrum effectiveness. This set can be useful for
universities that plan to implement or are already using
Scrum. M. Medrek (2018) demonstrated the effectiveness
of using Agile methods for teaching e-business in a dynam-
ic and interactive environment. The researcher noted that
students get access to the necessary tools and platforms
for developing and evaluating e-commerce solutions, can
gain practical experience in applying Agile and Scrum to
develop prototypes of e-commerce systems in collabora-
tion with potential customers.

The analysis of scientific research revealed that
Ukrainian and foreign authors have paid sufficient atten-
tion to the use of the Scrum methodology in education and
research, but less so to the direct didactic and pedagogical
developments in the disciplines for managers. The study
considered the necessity of applying Scrum in students’ re-
search work, developing soft skills, increasing the transpar-
ency of the educational process and its organisation.

MATERIALS AND METHODS
The Department of Management of Alfred Nobel University
(Dnipro), in implementing the educational and profession-
al programme “Management” of the first (bachelor’s) level
of higher education, conducted a pedagogical experiment
in the form of an interdisciplinary approach by introducing
into the practical classes of second- and fourth-year stu-
dents general cases in the disciplines “Business and Taxes”
(taught in the 2™ year) and “Evaluation of the functioning
of the enterprise” (taught in the 4% year) to solve inter-
disciplinary practical problems using elements of the The
purpose of the proposed case was to develop students’
communication competences, practical application of
theoretical material, and to teach students to assess the
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financial implications of various management decisions,
such as optimisation of the payroll and changes in the
number of staff. The interdisciplinary approach allowed the
students to integrate knowledge from multiple disciplines,
develop skills in making informed management decisions
based on calculations, forecasting financial outcomes, and
risk assessment.

To conduct the planned experimental event, the study
used an auditorium with multimedia equipment with a
large projection screen, which showed presentation ma-
terials about the course of the class; a magnetic marker
flipchart for attaching coloured marker sheets with the rel-
evant conclusions after the next sprint; and small tables
on wheels, from which 8 tables were created as “islands”
(1 for product owners, 1 for Scrum masters, 6 for teams). A
fresh bouquet of yellow flowers with a pleasant aroma was
used to create a positive atmosphere. During the workshop,
6 teams were formed. The experiment was attended by 40
students, of whom 20 were second-year students and 20
were fourth-year students.

The rules for conducting a practical lesson using ele-
mentsoftheagileScrummethodologyintheeducational pro-
cess were developed, which contained 9 points. Specifically:

1. The applicants were divided into teams of 5 people —
each team member acted as a manager-optimiser of the
production process at TechnoBud LLC.

2. Scrum masters were selected from among the appli-
cants — facilitators of the Scrum team.

3. The applicants were also selected from among the
product owners who decided to invest in optimising the
production process at TechnoBud LLC. They gave tasks for
the sprint to the Scrum master.

4. The Scrum Master passed on the task received from
the product owner, set tasks to their team, and worked with
them for 10 minutes to complete the task. Subsequently,
the Scrum master demonstrated the decision made by the
team during the sprint (2 minutes) to the product owner.

5. The deadline for one sprint was set at 10 minutes.

6. Sprint retrospective (2 min) — discussing how the
team worked during the sprint and finding ways to improve
the quality of its work in the future.

7. After presenting the outcomes of the production pro-
cess optimisation, each team received the corresponding
points, considering the labour impact factor as decided by
the Scrum master.

8. Teachers are facilitators of the educational process.

9. Summarising the results of the interdisciplinary case.

The following handouts were prepared for the interdis-
ciplinary case: job cards, numbers, scorecards, initial data,
and case objectives, options for automation elements of
TechnoBud LLC, staffing table of TechnoBud LLC, initial
data for calculating deductions from the payroll, function-
al responsibilities of the staff units of the production de-
partment and the supply and logistics department of Tech-
noBud LLC, questions for discussion (content of sprints).
When developing the content of the sprints, the knowledge
and skills acquired by the students of different courses

were considered. For example, second-year students fo-
cused on calculating personal income tax and changes in
tax liability and its effects on the company’s operations.
Fourth-year students paid more attention to process man-
agement and analysis of possible risks for the company,
and their elimination upon optimising labour resources.
Based on the practices of conducting interdisciplinary cas-
es using the Scrum methodology, the study offered a vision
of the stages of using Scrum elements in interdisciplinary
cases. Each Stage was considered in detail and an algorithm
for conducting practical classes using an interdisciplinary
approach was formed.

Conducting a pedagogical experiment involved not
only achieving scientific results, but also compliance with
ethical standards. The participants of the experiment were
informed about the purpose of the study, its procedures,
and possible risks. They were entitled to refuse to take part
at any time without any negative consequences. All infor-
mation obtained during the experiment is kept confiden-
tial. The experiment did not cause any physical or psycho-
logical harm to the participants. All necessary measures
were taken to ensure the safety of the participants. There
was no deception of the participants. The experiment had
potential benefits for the participants and for society as
a whole. Throughout the experiment, regular assessment
of compliance with all ethical standards was carried out
(American Sociological Association, n.d.).

The materials used for this study included valuable
sources of information that helped to consider and analyse
agile methodologies and approaches used in the educa-
tional process. The first method employed was the theo-
retical generalisation and comparison. This method helped
to consider the essence and characterise the differences
between flexible methods, compare them and substantiate
the need for their application. The method of analysis was
employed to reveal the results of the practical training, the
analysis of the questionnaire, and the self-analysis of the
case participants. Based on the analysis of concrete data,
more generalised theoretical provisions were formulated
to explain the findings. The statistical method was em-
ployed to collate and group the data, which helped to un-
derstand and analyse the percentage of satisfaction of the
participants in the event. The next method was synthesis.
This method enabled a systematic review by synthesising
the findings of several studies, helped to identify gener-
al trends, discrepancies, and gaps in scientific knowledge
about the use of agile methods. The method of synthesis
was employed to articulate the key findings and principal
aspects of the study.

RESULTS AND DISCUSSION
Implementation of the elements of the Scrum
methodology in an interdisciplinary practical lesson
Communication competences play a vital role in the future
profession of students of the Department of Management
at Alfred Nobel University (Dnipro), and therefore their de-
velopment was investigated through the interdisciplinary
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use of the flexible Scrum methodology. V. Varenyk &
Zh. Piskova (2024) noted that the European Commission
ESCO (Official website of the European Commission (n.d.)
provided a classification of skills that are relevant to the EU
labour market, education and training. There is an entire
block of cross-cutting skills and competences that can be
attributed to universal, i.e., flexible skills to some extent.
The researchers emphasised that the European Commis-
sion’s ESCO focuses on the skills of the Social and Commu-
nication Skills and Competences group, which relate to the
ability to interact positively and productively with others.
This is manifested in communicating ideas effectively and
empathetically, aligning one’s personal goals and actions
with those of others, acting according to values, promot-
ing the well-being and progress of others, and demon-
strating leadership. It includes the following components:
adherence to an ethical code of conduct, leading others,
supporting others, working in teams and communities,
and communicating. From the employers’ standpoint, soft
skills are the most significant ones for entry-level success
in the workplace. According to the publication on the Of-
ficial Website of Osnova Publishing Group (2020), commu-
nication competence includes the following components:
sociability (the ability to establish and maintain the neces-
sary contacts with other people); possession of meaningful
information and the ability to operate with it; the ability to
partner and achieve mutual understanding.

Yu.l. Minhalova (2018) concluded that Scrum can be
used as an effective tool in organising students’ research
work. It will contribute to the development of researcher
skills, increase student engagement in research activities,
and enable more effective problem solving, enhancing the
abilities of students. M. Medrek (2018) expressed an analo-
gous opinion, describing the successful implementation of
Scrum in a master’s programme in economics and manage-
ment. A. Jurado-Navas & R. Munoz-Luna (2017) pointed
out that the Scrum methodology promotes a deeper under-
standing of the material, critical thinking, and a creative
approach to learning. Working in teams helps students
develop communication skills, tolerance, and mutual un-
derstanding. This method prepares students for the chal-
lenges of the real world, where they often work in teams on
complex projects.

LV. Androshchuk (2022) investigated communicative
competence and found that it is an integrated property
of the personality of students, which ensures the accom-
plishment of educational, and later, in case of vocational
education, professional tasks, and includes knowledge of
speech culture, the ability to understand the interlocutor,
to support the conversation using verbal and non-verbal
means, to convey one’s opinion reasonably, interpersonal
communication skills, which are crucial factors of effec-
tive interaction. Furthermore, a future specialist, and now
a student of vocational education, should have flexibil-
ity and critical thinking, be able to clearly and concrete-
ly express their opinion on a particular issue, adapt in a
dynamic environment, taking into account the require-

ments of professional activity, work with information in
the performance of professional tasks, and establish in-
teraction in a professional environment. The author em-
phasises the importance of communicative interaction of
participants in the educational process as a special type of
pedagogical communication aimed at fulfilling education-
al tasks through establishing a favourable psychological
climate and optimising the relationships between partic-
ipants in the educational process.

Zh. Bohdan et al. (2020) stated the low level of com-
municative competence of students of higher education
institutions. The researchers noted that modern students
have certain challenges in expressing their thoughts,
which complicates mutual understanding not only be-
tween teachers and students, but also between students
themselves. Considering learning as a specially organised
communication, during which social experience is formed
and thus assimilated, which is the content of learning, it is
emphasised that the need to develop the communicative
competence of students exists in the process of teaching
all disciplines, since the learning process is mostly commu-
nication between the teacher and the student, interaction
between them, which is a significant factor in improving
the quality of the educational process.

Many researchers have considered the development
of communication skills in relation to various professions.
Thus, Z.M. Gomeniuk (2012) investigated their develop-
ment as a condition for successful professional activity of
modern managers. S.Y. Dikhtyarenko (2017) focused on the
study of future psychologists’ communicative competence
in the educational environment of a university. To test the
acquisition of communicative competences, the researcher
developed methodological materials in the form of an in-
terdisciplinary case “The impact of automation of the pro-
duction process on the structure of the company’s labour
resources and tax liabilities on personal income tax (PIT)”
for the study of PIT by second-year students and fourth-
year students of the company’s labour resources analysis,
using elements of the agile Scrum methodology with the
possibility of introducing it into the educational process of
higher education institutions. It is known that Scrum is a
flexible methodology that allows adapting to changes. The
team can modify its approach to work depending on the
concrete circumstances of the project.

The key roles in Scrum were as follows:

» product owner - represented the client’s interests
and was responsible for the product backlog;

» scrum master — process facilitator, helped the team
to follow the scrum rules;

» development team - a self-organised team that per-
formed the work.

Stages of using the Scrum methodology in an interdis-
ciplinary case:

Stage 1: Product definition (case study). During this
stage, it is necessary to define the product, i.e., to clearly
formulate and understand what exactly the team is cre-
ating. At this stage, the product owner must provide the
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Scrum Master with a clear task for the team to complete.
Each team member must understand the overall purpose
of the project.

Stage 2. Creation of a team. This Stage requires a clear
understanding of the number of case players. A prerequi-
site is to keep their number to 5 people in a Scrum team.
This number (5 people) is explained by the fact that it is
easier to maintain effective communication in teams with
a small number of members. Each team member can eas-
ily express their opinion and be heard, the probability of
internal conflicts and misunderstandings is reduced, and
duplication of functions is more likely to be avoided. Each
team member feels responsible for the result, which helps
to increase the motivation and involvement of each par-
ticipant. “Uncomfortable” teams were formed by randomly
selecting a number from a “magic bag” that corresponded
to the team number.

In the case of this study, the role of Scrum master was
given to senior students (fourth year) because they have al-
ready mastered more management skills.

Stage 3. Creating a product backlog, i.e., creating a list
of all the functionalities that the product should have. In
the case under study, it was a list of tasks that teachers set
for students to solve during the relevant sprint.

Stage 4. Planning of sprints. A sprint is the heart of a
scrum, where ideas gain value. All the work necessary to
achieve the goal is done within the sprint. Since there was
a time limit (1 workshop - 1 hour and 20 minutes), the al-
lotted time was divided into four sprints. At this stage, it
was necessary to select tasks, i.e., from the product back-
log, one had to select tasks that the team can complete in a

single sprint. Also at this stage, it was necessary to distrib-
ute tasks among team members, determine deadlines, and
determine the availability of necessary resources.

Stage 5. Demonstration of results. At the end of each
sprint, the Scrum master of the team demonstrated the
work done to the product owner, who decided whether to
invest in the product or not.

Stage 6. Retrospection. During this stage, it was nec-
essary to discuss how the team worked during the sprint
and find ways to improve the quality of work in the future.
All team members analysed which tasks were performed
effectively and which could be improved.

Stage 7. Analysis of the case results. This Stage is
mandatory and necessary for collective discussion, where
applicants independently determined which aspects of
teamwork needed to be improved to achieve synergy. In-
depth self-analysis is mandatory, which will allow appli-
cants to independently assess not only the overall result,
but also each step on the way to the goal, enabling them
to see and understand problem areas for further develop-
ment. A necessary element of the last stage, stage 7, is to
receive points for the work, considering the labour impact
factor as decided by the Scrum Master, which, in opinion
of the authors of the present study, will increase the moti-
vation of applicants for teamwork and determine the sig-
nificance and level of responsibility of the Scrum Master.
Based on the proposed stages of using the elements of the
flexible Scrum methodology in an interdisciplinary case,
an algorithm for using the elements of the Scrum meth-
odology in interdisciplinary cases was developed, which is

‘ Stage 1. Product deiinition (case study)

‘ Stage 2. Crezﬁion of ateam
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{

‘ Team works efficiently
v
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|
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‘ Stage 3. Creation of a product backlog

-
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3
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:::iﬁ:::??oduct owner satisfaction V\;i\t:}:l::::g
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Figure 1. Algorithm for using the Scrum methodology in interdisciplinary cases

Source: developed by the authors of this study
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Each group of stages has its individual semantic and
logical load. The presented algorithm described in detail
the process of conducting a Scrum case in a learning envi-
ronment. It covers all the main stages of Scrum: from prod-
uct definition to retrospection. The algorithm is logical,
consistent, and adapted to the specifics of the educational
process. The algorithm proposed can contribute to the de-
velopment of such skills in students as ability to engage
in partnerships, achieving mutual understanding, planning
and organising work, teamwork, problem solving, adapta-
tion to change, presentation of results, etc.

The teacher, as a facilitator of the educational process,
can take an active part in the process, providing feedback
and mentoring to the team. Furthermore, depending on
the format of the training (offline or online), special digital
tools can be used. If the practical training is conducted in
an offline format, flashcards are developed to enable stu-
dents to be more focused in their approach to solving prob-
lems. If the training is online, one can use tools such as
Trello, Jira, Asana, or Miro to help students improve their
digital skills. This will make it easier to plan, track pro-
gress, and communicate with team members. The resulting
3 stages of the interdisciplinary case are the final 3 stages:
Stage 5 — demonstration of results, Stage 6 - retrospec-
tion, and Stage 7 - analysis of the case results. By demon-
strating the results at the end of each sprint (Stage 5), the
Scrum master of each team reported to the product owner
on the work done by their team. The results of the sprints
in each team were quite interesting, reflecting the diversity
of opinions, the level of empathy among the participants,
the desire to take more or less risks, and the level of re-
sponsibility chosen. For example, one team “laid off” 30%
of unskilled workers, replacing them with automated lines,

while others were more loyal and only cut 6% of their staff
in favour of machines.

Notably, when automating a company, one cannot
completely abandon the employees of the production de-
partment, as specialists are needed to monitor the opera-
tion of machines, troubleshoot problems, organise power
supply, and manage warehouse processes. These aspects
became the subject of lively discussions during Stage 6,
retrospection, where participants analysed the problems
that had arisen and sought solutions. As the case study
showed, there were more than enough discussion points.
The results in each team were interesting, indicating the
difference of opinions, the level of empathy among team
members, the desire to take risks to a greater or lesser ex-
tent, and the level of responsibility chosen. For instance,
one team “fired” 30% of unskilled workers and replaced
them with automated lines. Other teams were more loy-
al to the company’s staff members and replaced only 6%
of people with machines. At the final stage, Stage 7, af-
ter the case study, the teachers conducted a survey on the
results of the interdisciplinary case study, which helped
to draw conclusions and analyse the responses of the case
participants. The students made an in-depth self-analysis
of their work and teamwork. Questions included in the
questionnaire to the participants of the interdisciplinary
case study:

1. How do you evaluate your work?

2. What knowledge did you lack during the case study?

3. In your opinion, how effective are interdisciplinary
cases in the educational process?

Answers to the first question revealed that participants
were generally satisfied with their teamwork, as presented
in Figure 2

B I think I coped with the task and teamwork

B I need to improve my teamwork skills

Figure 2. Results of answering the first question of the participants’ questionnaire after the interdisciplinary case study

Source: developed by the authors of this study

Figure 2 shows that 60% of the participants believed
that they coped with the tasks of the case, while 40% re-
ported that they needed to improve their teamwork skills.
An interesting fact was that 100% of the participants re-
ported that they did not have enough time. This result sug-
gests that they need to work on their time management. It
may also indicate that the Scrum Masters have not correct-
ly distributed roles among the team members. The answers
to the second question of the questionnaire revealed that
the participants lacked an understanding of the functional
responsibilities of staff members of different departments
of the company, especially the production department. Al-
though the handout provided information on “Functional

responsibilities of the staff of the production department
and the supply and logistics department of the company”
as a “hint”. This may suggest a weak concentration of at-
tention of the case study participants. In answering the
third question of the questionnaire, the participants noted
that they lacked such activities in the educational process.
Thus, noting and acknowledging the complexities of the
process, the participants reported that such activities ena-
bled them to fully “engage” in the educational process, un-
derstand the significance of a “friend’s” support and easily
understand complex things. Another necessary element of
this Stage was to assign points for the work of each team
member, considering the labour impact factor. According
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to the established rules, this decision was to be made by
the Scrum master, which helped to increase the motivation
of the participants to work together and determined the
significance and level of responsibility Scrum master. This
task was completed fairly, and the scores showed a true pic-
ture of what transpired in the process.

Results of an empirical study

of the development of students’

communicative competences after the experiment
Relying on the pedagogical practice of conducting em-
pirical research, the study formed a diagnostic toolkit to
determine the development of students’ communication
competences after a practical lesson using the flexible
Scrum methodology. Particular attention was paid to such
components of communication competences as improving
sociability and increasing the ability to partner and achieve
mutual understanding. Based on the empirical study of
the communicative competence of students conducted by
T. Shevchenko (2020), a separate diagnostic tool was con-
sidered. L.V. Plyaka & S.V. Ogar (2016) provided their view
on methods for diagnosing personal and communicative
qualities. S.M. Maximets (2017) investigated the commu-
nication and organisational skills of management students
using the COS-2 methodology for assessing communica-
tion and organisational skills. O. Karabin & I. Vazarnyts-
ka (2005) highlighted the purpose of test control and not-
ed that testing can provide prompt, reliable information
about the readiness to perceive new material and knowl-
edge gained in the learning process. G. Kralina (2022) in-
vestigated the role of testing in assessing the knowledge,
skills, and abilities of a person. The researcher noted that
testing is one of the sections of diagnostics for use in var-
ious fields, the test is considered as a standardised, short,
time-limited test designed to establish quantitative and
qualitative individual differences. L.K. Hrytsiuk & A.V. Li-
akisheva (2012) substantiated the essential characteristics

of test control and identified the conditions for its effective
use in the educational process of a higher education insti-
tution. A.B. Hryniak (2021) considered the specific features
of the final control of law students’ knowledge in the con-
text of distance learning.

Having studied various methods, practices, and ana-
lysed the results of testing by various methods, several of
them were selected and used as a basis. Thus, Thus, it is
advisable to use the methodology for determining commu-
nication and organisational skills (COS-2), V. Sanzharovets
& Y. Shatylo (2020), which aimed to study the communica-
tive and organisational tendencies of the individual (ability
to establish business and interpersonal relationships, de-
sire to expand the scope of contacts, participation in public
and group events, ability to influence people, desire to take
initiative, etc.), which was also noted by O.M. Shelomovs-
ka (2015) in “Methodical instructions for independent work
in the discipline Social Communications in Management”.
To test Scrum masters (fourth-year students) in their abil-
ity to draw conclusions after each sprint, the study chose
the test to determine the ability to express their thoughts.
The “Listening Skills” test by A.V. Kurova (2020) was also
expedient, as teamwork involves the presence and devel-
opment of this skill.

Thus, the experimental sample consisted of 40 sec-
ond- and fourth-year management students of Alfred No-
bel University aged 18-23. The study was conducted offline
using Google forms. The availability of a gadget for each
student allowed this to be done at the university. The fol-
lowing diagnostic tools were used for the empirical study:

1. Methodology for determining communication and
organisational skills (COS-2);

2. Test to determine the ability to express one’s thoughts;

3. Listening skills test.

The results of the study of applicants’ communicative
tendencies using the COS-2 methodology are presented
in Table 1.

Table 1. Level of manifestation of applicants’ communicative tendencies

.. . e e .. Survey results, %
Level of communication tendencies | Range of quantitative indicators | Assessment
2nd year 4t year
Low 0.10-0.45 1 0 0
Below average 0.46-0.55 2 8 0
Medium 0.56-0.65 3 12 20
High 0.66-0.75 4 40 30
Very high 0.76-1.00 5 40 50

Source: calculated by the authors of this study

According to the data in Table 1, both second- and
fourth-year students showed a fairly high level of com-
munication aptitude. “High” and “very high” levels were
achieved by 80% of students in both years. Half of the
fourth-year students (50%) and 40% of the second-year
students (40%) were characterised by quick orientation in
challenging situations, relaxed behaviour in a new team,
initiative, independent decision-making, and the ability
to defend their personal opinions. These applicants easily

adapted to an unfamiliar company and actively joined the
game. However, those who did not get confused in the new
situation quickly began to find friends, expanding their cir-
cle of acquaintances in the second year were more (40% —
“high” level) compared to the fourth year (30%, respective-
ly). Among the fourth-year students, there were no those
who did not seek communication and felt constrained in
the new company (no “low” or “below average” level). How-
ever, in the second year, 8% (below average) of applicants
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had challenges establishing contacts with senior students,
were afraid to speak in front of an audience and defend
their opinions and were poorly oriented in unfamiliar situ-
ations. The results of the analysis also revealed that both in
the second (12% — “average” level) and fourth year (20%, re-
spectively) there are students whose potential for aptitude
is not characterised by high stability. For example, they
sought contact with other students, did not limit their cir-
cle of acquaintances, defended their opinions, and planned
their work together with the team. However, they still need

to seriously engage in the formation and development of
communication skills. But it is vital to remember that the
conditions for their manifestation and development may
simply not have been created. Thus, fourth-year students
demonstrate a greater level of development of communi-
cation skills, which suggests the effectiveness of teaching
approaches and the natural improvement of competences
with experience. The results of the diagnostics of the level
of students’ ability to listen and express their opinions are
presented in Table 2.

Table 2. Students’ level of listening skills and ability to express their opinions

Survey results, level, %.
Skills Number of surveyed applicants
Low Medium High
Listening 25.0 50.0 25.0 40
Expressing thoughts 8.5 41.5 50.0 20

Source: calculated by the authors of this study

Table 2 shows the results of the survey of participants
on the level of listening and expressing their opinions,
assessed in three categories: low, medium, and high. It
also shows the total number of respondents for each type
of skill. Thus, a quarter of the applicants (25%) were ar-
gumentative, unable to listen, and were not oriented to-
wards partnership in communication. This reflects a gen-
eral trend among modern youth. Half (50%) were critical
of what is said, often became offended and jumped to con-
clusions. These applicants lacked the traits of a good inter-
locutor and needed to work on their manner of speaking.
Notably, 25% of applicants were excellent interlocutors
and non-conflict people who knew how to listen. The com-
munication style of such participants can be an example
for other students.

The ability to express opinions was tested among
senior students. The survey results revealed that 50% of
the students are fluent in expressing their opinions and
can formulate them promptly. However, a small propor-
tion (8.5%) had not learnt to ask questions correctly to be
understood, and did not speak politely and in a friendly
manner. The ability to express their opinions is generally
better developed than the ability to listen, which may be a
consequence of an individual approach or the specifics of
the training. More attention should be paid to improving
listening skills through practical tasks that stimulate active
perception of information.

CONCLUSIONS
An interdisciplinary approach is a crucial component of
interactive teaching methods, which is fully correlated
with the generally declared principles of higher education
in Ukraine and the EU. It is the methods of active learn-
ing that activate the independence of students’ opinions,
involve them in information production, create an at-
mosphere of trust and mutual support, and make stake-
holders active learning subjects. As the flexible Scrum

methodology makes one feel more comfortable, it becomes
possible to be more creative in organising the learning
process. However, there are still some challenges that arise
during the preparation and implementation of an interdis-
ciplinary case scenario. The key problem that arises when
applying interactive techniques is the lack of applied meth-
odological developments for the development of economic
thinking and studying complex educational material. The
proposed methodological materials in the form of an inter-
disciplinary case study using elements of the Scrum meth-
odology helped to observe one complex process divided
into several smaller sprints. This approach aroused inter-
est on both sides of the process and allowed work in teams
(small groups of 5 people).

For the first time, the Department of Management
launched a pedagogical experiment on the development
of students’ communication competences using elements
of the flexible Scrum methodology in an interdisciplinary
practical lesson, which enabled fourth-year students to as-
sess the level of communication aptitudes, listening, and
expressing their thoughts for their personal understanding
of the degree of professional skills that can be demonstrat-
ed to an employer. Second-year students were given the
opportunity to self-analyse their level of competence and
assess the degree of its development. The findings of the
study revealed that the use of elements of the agile Scrum
methodology increases the ability to develop the commu-
nication skills of management students. Therefore, the au-
thors of the present study see considerable potential in this
area of research.
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BrnpoBag)XeHHA eneMeHTIB MeTogonorii Scrum
B OCBiTHbOMY npoueci B YKpaiHi: HOBi FOPU3OHTH
AN PO3BUTKY KOMYHIKaTUBHUX KOMMETEHTHOCTEN

4 N

AHoOTaUifA. B ymoBax 1umdpoBisalii Ta pO3BUTKY TeXHOMOTiii cydacHi 3406yBadi MOKOMIHHS Z, fKi 3BUKIM 0
OHJIA/{H-HaBYaHHSI Ta UMGPOBUX TaaskeTiB, MOTPeOYIOTh iHHOBALIMHMX MiIXOMNIiB i CHOPUSITIMBOTO CeperoBUIIA
IUIsE cCaMOPO3BUTKY. 1[I06 edheKTMBHO HaBUATU Iie MOKOMiHHS, BUK/IaJaui MalOTh aKIEHTYyBaTH YBary Ha PO3BUTOK
KOMYHIKaliiiHMX HaBUYOK, KPUTUYHOIO MMCIEHHS, KPeaTMBHOCTI Ta IHLIMX BasKIMBUX KOMIIETEHTHOCTEIA.
HocninkeHHST MaJo Ha MeTi mepeBipuTH edeKTUBHICTb BMKOPUCTAHHSI eleMeHTiB THy4ukoi MeTomonorii Scrum
SIK {HCTPYMEHTY DO3BUTKY KOMYHIKaTMBHMX HABMUOK y 3400yBauiB depe3 iHTerpaiilo MiKIMCLUILIIHAPHOTO
nigxony. IIpu mpoBeneHHi BOCTiIKeHHsT 6yaIM BUKOPUCTaHI METOAM: TeOPeTUYHOTO y3arajabHeHHsS i MOpiBHSIHHS
(po3rsn CcyTi Ta XapakTepUCTUKa BiIMiHHOCTell MiXX HYYKMMM MeTOAaMM), aHali3y (aHKeTyBaHHS, caMoOaHai3
YYaCHMKIB KeJiCy), CTATUCTUYHMIT MeTOy, (3BeA,eHHS Ta IPYIIyBaHHS JaHUX [JIs1 BUSBIEHHS BiICOTKY 38 0BOJIEHOCTI
YUaCHUKIB), CMHTe3Y (MTO€NHAHHS pi3HMX TUIIB iHbopMmalii). YV pe3yapTaTi SOCIIKeHHS [IpOaHali30BaHO HAYKOBi
npani yKpaiHCbKMX Ta iHO3eMHMX aBTOpiB IIOAO BapiaHTiB BMKOpMCTaHHS MeTogosorii Scrum. OmucaHo eTanu
MIPaKTUYHOTO BUKOPUCTAHHS eJIeMeHTiB THYYKOi MeToZosorii Scrum B OCBiTHbOMY IMPOIIECi, OGIPYHTOBAHO KOXXEH
i3 3amponoHOBaHUX eTarniB. HaBemeHO CTATUCTUKY BiANOBimeli MPOBEIEHOTO aHKETYBAaHHS 34,00yBauiB JPyroro ta
YeTBePTOro KypcCiB AJist po3yMiHHS e)eKTUBHOCTI pO6OTH B KOMaHaX MPOTSATOM MDKIVCIUIUTIHAPHOTO IPAKTUYHOTO
3aHsTTS. [I[poBeseHO menaroriuHmuii eKCepyuMeHT i3 BUKOPUCTAHHSIM eleMeHTiB MeToHo/Iorii Scrum [jisi pO3BUTKY
KOMYHIKaTMBHUX KOMITIETEHTHOCTe 3106yBauiB, 110 A0 MOKIMBICTb 34,00yBaUyaM UeTBEPTOTO KYPCY OL[iHUTY CBOL
rpodeciitHi HaBMYKY 711 MaitOyTHBOI MTpodecii, a APYroOKypCHUKAM — MTPOBECTM caMOaHaTi3 piBHS KOMIIETEeHTHOCTI
Ta 3pPO3YyMITM HAIpPSIMKM [JISI CaMOBIOCKOHa/eHHS. EKcliepMMeHT copusiB (OpMYyBaHHIO KIIOUOBMX HABUUOK
CI/IKYBaHHS 71 caMOpO3BUTKY. PO3po6aeHo aBTOpaMy ajJrOpPUTM BMKOPUCTAHHS eJleMeHTiB MeTomosorii Scrum y
MIKAMCUMIUIIHAPHMX MPAKTUIHUX 3aHSITTSIX. [IpogeMOHCTpOBaHO pPe3ynbTaTi eMITipMYHOTO JOCTiIKeHHSI PO3BUTKY
KOMYHIKaTMBHUX KOMITIETEHTHOCTE 3100yBayiB i3 3aCTOCYBaHHSIM TPbOX 1ialrHOCTUYHMX iHCTPYMeHTiB. [IpaKTUYHOIO
LiHHICTIO AOCTIIKEeHHS CTAJI0 MOXK/IUBICTh 3aIIPOBAPKEHHS 10T0 pe3yabTaTiB y OCBITHbOMY Ipolieci Mpu po3po6iri
HaBYaIbHUX TUCIATIIIH IJIsI Pi3HUX KypCiB 3106yBaviB BUIIOT OCBITHU

KniouJoBi cnoBa: mixaucuumiidapHuit Keiic; po6oTa B KOMaH/aX; CIPUMHT; BIACHUK TPOAYKTY; GacumiTaTop;
peTpocreKTHBa )
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The use of digital microscopes for studying physical phenomena:
New opportunities for school education
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Abstract. The modern educational process requires the introduction of the latest technologies that contribute to a
better understanding of complex scientific concepts. The use of digital microscopes opens up prospects for developing
practical skills, improves students’ analytical thinking, and supports the integration of physical phenomena with
the real world. This study was devoted to the analysis of the possibilities of using digital microscopes in teaching
physics at school. A series of experiments was conducted aimed at determining the dependence of the rate of chaotic
motion of particles on the viscosity of the medium. The use of video analysis software established that as the milk
concentration decreases, the particle velocity increases, which is consistent with the Stokes-Einstein model. In
addition to the experimental part, a survey was conducted among students and teachers to assess the effectiveness
of using digital microscopes in the educational process. The results showed that 85% of students suggest that digital
microscopes have made studying physics more interesting, and 78% said that observing microscopic phenomena
has contributed to a deeper understanding of theoretical material. The analysis of students’ academic achievements
showed an increase in the level of knowledge and improved academic performance in comparison with conventional
teaching methods. The results confirmed the feasibility of integrating digital microscopes into physics curricula,
especially in STEM education. It was proposed to develop methodological recommendations for the introduction of
digital microscopy in the school physics course. The results of the study can be used by physics teachers of general
education institutions to improve the effectiveness of teaching, developers of educational programmes for integrating
digital microscopy into a school physics course, and in STEM centres and scientific communities to develop practical
research skills in students
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INTRODUCTION

The modern education system requires the introduction
of the latest technologies to improve the efficiency of the
educational process. Conventional methods of teaching
physics do not always allow students to have a deep under-
standing of complex physical phenomena and processes.
One of the main problems is that many phenomena occur at
the microscopic level, and therefore, they cannot be direct-
ly observed with the unaided eye. This significantly com-
plicates the understanding of such branches of physics as
molecular physics, thermodynamics, electricity, and optics.

The use of digital microscopes opens up new possibil-
ities for visualising and analysing physical phenomena. As
noted by S.J. Pennycook et al. (2024), they allow researchers
to directly observe microscopic structures, processes, and
interactions that contribute to shaping a scientific world-
view. In addition, digital microscopy provides an opportu-
nity to record, analyse, and compare the results of observa-
tions, which is an important aspect in the current research
approach to learning. The use of digital microscopes in the
school physics course remains poorly understood.
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However, there is a lack of developed guidelines for us-
ing digital microscopes in physical experiments, integrat-
ing them into curricula, and creating appropriate training
materials. Especially important is the issue of effective or-
ganisation of practical classes using digital microscopy and
their adaptation to different levels of training of students
(Yurchenko et al., 2023). In the modern educational space, it
is important to create an interactive learning environment
that allows students to experimentally confirm theoretical
knowledge and develop research skills. The use of digital
microscopes can contribute to the development of critical
thinking, the ability to analyse data, and skills in working
with modern technologies. Given the global digitalisation
of education, the integration of digital microscopy into the
educational process is an important step in training future
scientists and technicians.

In Ukraine and abroad, research related to the use of
digital technologies in teaching academic subjects, includ-
ing physics, is actively developing. R.L. Bell et al. (2008)
proved that the use of digital microscopes contributes to
better understanding by students of the molecular struc-
ture of substances. O.B. Budnyk et al. (2020) examined the
use of digital technologies in inclusive education. The re-
searchers analysed the current state of implementation of
digital tools in the educational process for children with
special educational needs, identified the main problems
associated with this, and outlined the prospects for the
development of such technologies in the future. Analys-
ing the results of experimental implementation of digital
microscopy in educational institutions, the researchers
came to the conclusion that interactive learning increases
the motivation of schoolchildren to study natural sciences.
I. Doroshenko (2022) highlighted the integration of digi-
tal microscopes into optics training programmes. The re-
searcher noted that the use of digital methods allows stu-
dents to better understand the phenomena of interference
and diffraction of light, and conduct experimental studies
with high accuracy. The study by S. Hughes et al. (2019) ex-
amined the use of digital microscopes in STEM education.
The researchers emphasised that their application con-
tributes to the development of practical skills of students,
helps them to apply theoretical knowledge in practice, and
prepares them for future research activities.

The study by P. Whalley et al. (2010) analysed the pos-
sibilities of using digital microscopes in distance learning.
The researchers proved that virtual laboratories based on
digital microscopes help students to conduct experiments
even in a remote format, while maintaining the quality of
learning. O.V. Zholos (2020) examined the role of digital
microscopes in the study of biophysics. The researcher
noted that such technologies allow analysing the cellular
structure in more detail, which is important for the inte-
grated study of physics and biology.

The study by Y. Omelchenko (2024) examined the ef-
fectiveness of digital microscopes in the study of thermo-
dynamics. The researcher argued that they can be used to
demonstrate phase transitions and visualise the processes

of evaporation and condensation. L. Potapiuk & O. Dy-
marchuk (2021) highlighted the adaptation of digital mi-
croscopes for students with visual impairments. The re-
searchers offered special methods of image processing and
increasing contrast, which makes teaching physics more
accessible to all categories of students. Thus, researchers
confirmed the effectiveness of using digital microscopes in
teaching physics. However, the method of their application
in the context of experimental physics remains insuffi-
ciently covered, which opens up opportunities for further
research in this area. Thus, Y.T. Chien (2017) examined
the effectiveness of digital microscopy in teaching natural
sciences and confirmed that the integration of such tech-
nologies contributes to improving students’ research skills
and increases their motivation.

Despite the advantages of digital microscopes in
teaching natural sciences, there is a lack of methodological
developments for their effective use in physics lessons. It
is necessary to determine which topics of the school phys-
ics course can be enhanced with a digital microscope, and
develop specific methods for its application. Special at-
tention should be paid to adapting digital microscopes to
educational standards, preparing appropriate educational
materials, and creating interactive tasks. The purpose of
the study was to analyse the possibilities of using a digital
microscope in physics lessons, and to develop methodolog-
ical recommendations for its effective implementation in
the educational process.

MATERIALS AND METHODS

The study used a comprehensive approach that includ-
ed theoretical analysis of scientific sources, experimental
investigation of physical phenomena using digital micro-
scopes, sociological methods of collecting information
(questionnaires), and a comparative analysis of student
performance. The experiments were conducted as part of
school laboratory classes in physics, where the influence
of the viscosity of the medium on the speed of chaotic mo-
tion of particles (Brownian motion) was analysed. A digital
microscope was used to provide video recording of particle
trajectories, and the Tracker software for motion analysis.
The study was conducted on milk solutions with distilled
water in various concentrations (1:10, 1:15, 1:20). To as-
sess the effectiveness of using digital microscopes in the
educational process, an anonymous survey of students and
teachers was conducted. The survey lasted from Septem-
ber to November 2024. Number of respondents: 150 stu-
dents in grades 9-11 and 5 physics teachers from various
educational institutions of the community. Questionnaire
structure:

1. For students: the level of interest in physics before
and after experiments, the impact of digital microscopy on
understanding the material, the ease of use of equipment.

2. For teachers: assessment of the methodological
convenience of digital microscopes, their impact on stu-
dent performance, and the possibility of integration into
curricula.
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The study was conducted in compliance with eth-
ical standards, including the principle of voluntary par-
ticipation, anonymity, and confidentiality of responses.
Prior to the survey, students and their parents received
newsletters about the research objectives. The results of
the survey helped to assess the feasibility of integrating
digital microscopes into the educational process and their
impact on students’ motivation and understanding. To
assess the impact of digital microscopes on the level of
assimilation of the material, an experimental study was
conducted, which included a comparison of two groups
of students: the control group (conventional training) —
studied according to the standard method, which pro-
vided for the use of textbooks, traditional demonstration
experiments, and explanations of the teacher; the exper-
imental group (digital microscopy) — worked with digital
microscopes that allowed visualising and analysing phys-
ical phenomena.

Students of the control group mastered the topic of
Brownian motion in the conventional way: explaining the-
oretical material, viewing diagrams and illustrations in
the textbook, performing standard calculation tasks. Stu-
dents in the experimental group additionally used digital
microscopes to observe the chaotic movement of particles
in solutions with different viscosities, and also analysed
the data using the Tracker software. After completing the
training cycle, students of both groups completed a test
task that contained theoretical questions (determination
of Brownian motion, factors affecting it); practical tasks
(analysis of particle trajectories, calculation of their aver-
age speed based on the data obtained).

During the survey, all the necessary ethical standards
specified in the Declaration of Helsinki (2013) were ob-
served. In particular, the principle of voluntary participa-
tion was ensured — students and teachers participated in
the survey at their own request. Anonymity and confiden-
tiality of responses were guaranteed, which contributed to
obtaining objective results. Before starting the survey, all
respondents received newsletters explaining the goals and
conditions of the survey. In addition, the students’ parents
were informed about the study, which allowed them to con-
sider all aspects of ethical responsibility.

RESULTS AND DISCUSSION
Digital technologies are significantly changing the teach-
ing methods of natural sciences, especially physics. One of
the most effective tools for visual demonstration of physi-
cal phenomena is the digital microscope, which allows stu-
dents to observe microscopic structures, analyse complex
processes, and conduct their own research (Lavrova, 2013).
The use of a digital microscope in teaching physics opens
up new opportunities for improving the quality of learn-
ing, in particular: it increases the level of understanding
of abstract concepts, because students can directly ob-
serve phenomena that were previously only read in text-
books; it stimulates interest in experimental work, since
students can independently conduct research and analyse

their results; it promotes the development of analytical
thinking, because students not only observe phenomena,
but also draw conclusions based on the data obtained; it
increases the effectiveness of STEM education, because
digital microscopy is integrated with other sciences, such
as chemistry, biology, and computer science (Dickerson &
Kubasko, 2007).

Conventional methods of teaching physics include the
use of diagrams, illustrations, demonstration experiments,
or watching videos. However, they do not always allow
students to independently observe and analyse physical
phenomena, which can reduce the level of understanding
of the material (Banchi & Bell, 2008; Jonassen, 2011). The
use of digital microscopes in the educational process al-
lows conducting research experiments in physics lessons,
combining theoretical material with practical work; in-
volve students in active learning, because they directly in-
teract with the material, and not just perceive it passively;
use software to analyse the obtained images, which con-
tributes to the development of skills in working with dig-
ital technologies; provide interactive learning that meets
modern educational requirements (Rieber, 2005; Koehler
& Mishra, 2009).

The use of digital microscopes can be effective in the
following formats of the educational process: demonstra-
tion experiments (using a microscope when explaining new
topics; displaying images on an interactive whiteboard or
screen for analysing physical structures and phenomena;
comparing the results of observations with theoretical
calculations); laboratory work (visualisation of Brownian
motion of particles in different environments; studying
the structure and properties of thin films, optical lattices,
materials; analysis of microstructures of conductors and
semiconductors in the study of electricity and magnetism);
project research (creating individual or group projects in-
volving the use of digital microscopy for studying natural
phenomena; study of changes in the microstructure of ma-
terials under the influence of various factors; use of digital
microscopes in studies of environmental problems, such as
the analysis of water micro-contamination, etc.) (Abdus-
selam & Kilis, 2021; Kozhevnikova & Kozhevnykov, 2024).
The digital microscope was used to study physical phe-
nomena, in particular, the Brownian motion of particles in
liquids with different viscosities. Its application helped to
observe microscopic processes and also quantify the move-
ment of particles using special software (Levsheniuk &
Tyshchuk, 2009). A digital microscope allowed directly ob-
serving the chaotic motion of suspended particles in each
solution (Fig. 1).

1. At a high concentration of milk (1:10), the particles
moved slowly, their trajectories were short due to the high
viscosity of the medium.

2. At an average concentration (1:15), the movement
of particles became more active, and their trajectories be-
came longer.

3. At a low concentration (1:20), the particles moved

rapidly, randomly changing direction.
\ 27

Pedagogical Sciences. 2025. Vol. 85



The use of digital microscopes for studying physical phenomena...

Brownian motion at concentration 1:10

Brownian motion at concentration 1:15

Brownian motion at concentration 1:20

Figure 1. Visualisation of Brownian motion at different particle concentrations

Source: developed by the author based on the conducted research

The results of the study corresponded to the
Stokes-Einstein model, according to which the velocity
of particles in Brownian motion is inversely proportion-
al to the viscosity of the medium. To assess the impact
of a digital microscope on the educational process, a
survey was conducted among students. Aspects such

as the level of interest in physics before and after using
a digital microscope; understanding of the topic “Mo-
lecular kinetic theory”; confidence in conducting lab-
oratory research; ability to perform tasks for analysing
experimental data were evaluated. The results are pre-
sented in Table 1.

Table 1. Influence of a digital microscope on the quality of learning material assimilation

Parameter Before using a digital microscope (%) | After using a digital microscope (%)
Level of interest in physics 52 85
Understanding the topic “Molecular kinetic theory” 60 82
Confidence in laboratory work 45 78
Performing tasks for analysing experimental data 48 80

Source: developed by the author based on the survey conducted

The data show that after the integration of the digital
microscope, the level of interest in physics increased by
33% — students began to perceive the subject not only as
a set of formulas and theoretical concepts, but also as a
science that can be directly studied. Understanding of the
topic of molecular kinetic theory has improved by 22% —
due to the ability to observe the chaotic motion of parti-
cles in different environments. Confidence in conducting
laboratory tests increased by 33% — students were able to
work with real experiments and analyse the results. The
ability of students to analyse the results of experiments
increased by 32%, which confirms the development of crit-
ical thinking skills and practical application of knowledge.

To evaluate the effectiveness of the digital microscope
compared to other training methods, an additional study
was conducted. Students were divided into two groups:
control and experimental. After completing the study of
the topic, students of both groups completed test tasks.
The results obtained indicate a significant advantage of
digital microscopy: conventional methods — 68 points, the
use of a digital microscope — 86 points. The data confirm
that students in the experimental group learned the ma-
terial 26% better than those who studied in the conven-
tional way. Student reviews confirmed the effectiveness of
digital microscopy:

26)

» “I never thought physics could be so interesting! We
did not just learn theory, we explored the microcosm our-
selves”.

» “I did not like lab work before, because it seemed
complicated. But the digital microscope has made them in-
teresting and understandable”.

> “It was very interesting to observe the chaotic move-
ment of particles and draw conclusions yourself. Now I
know exactly how molecular kinetic theory works”.

Digital microscopes allow teachers to significantly
improve the quality of teaching physics, as they provide
visibility of educational material, make laboratory work
more accessible, and help to increase students’ motiva-
tion. Respondents noted the following key aspects of the
impact of digital microscopes on the educational process:
increasing student motivation (85% of respondents), be-
cause students showed a greater interest in performing ex-
perimental tasks, since they could directly observe physical
phenomena; reducing the complexity of teaching physical
topics (78%), when teachers noted that explaining complex
topics, such as molecular kinetic theory or wave phenom-
ena, became much easier due to visualisation; developing
students’ practical skills (80%), because the use of digital
microscopes allowed students to acquire skills in working
with scientific equipment, which is an important element
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of STEM education; improving the ability to work with sci-
entific equipment, which is an important element of STEM
education; academic performance (75%), since students
who worked with digital microscopes showed better results

during tests, as they learned the material more deeply and
at a practical level. To evaluate the effectiveness of digital
microscopes in teaching physics, a comparative analysis of
various teaching methods was performed (Table 2).

Table 2. Results of comparative analysis of various teaching methods

Training method Improved understanding of the material (%) Increased interest (%)
Conventional lectures 50 45
Demonstrations without interaction 60 55
Laboratory work without a digital microscope 70 65
Using a digital microscope 85 82

Source: developed by the author based on the survey conducted

These results show that the use of a digital microscope
is the most effective method among those analysed. This is
conditioned by the fact that students not only listen to the-
oretical material, but also have the opportunity to actively
work with experimental data. In addition to statistics, com-
ments were collected from teachers who implemented dig-
ital microscopes in their physics lessons:

» “Students became more attentive during laborato-
ry work, as they were interested in observing microscopic
processes with their own eyes”.

» “Previously, it was difficult for scientists to imagine
exactly how Brownian motion occurs, but now they can ob-
serve it independently. This greatly improved the under-
standing of the material”.

» “Digital microscopes enable students to work with
modern technologies, which is an important factor in pre-
paring for future professions in science and technology”.

» “Inoticed that students who worked with digital mi-
croscopes became more confident in conducting research
and analysing the results”.

From a pedagogical standpoint, the digital microscope
has the following advantages: simplification of the process
of teaching complex topics (teachers can quickly demon-
strate physical phenomena to students in real time; the
use of interactive technologies increases the effectiveness
of lessons); optimisation of laboratory work (digital micro-
scopes allow for detailed analysis of the results obtained,;
teachers can record the results of experiments in digital
format for further analysis); the possibility of individual
and group training (students can work both independently
and in groups, discussing the results obtained; this contrib-
utes to the development of communication and teamwork
skills); compliance with modern educational standards (dig-
ital technologies are a key component of STEM education,;
the use of digital microscopes contributes to the prepara-
tion of students to modern technological challenges). Giv-
en the positive feedback from teachers and the high learn-
ing outcomes of students, digital microscopes have great
potential for further development in the field of education.

For the effective implementation of digital micro-
scopes, it is advisable to develop methodological recom-
mendations for their use in school physics courses; con-
duct trainings and advanced training courses for teachers

to help them use digital technologies effectively; integrate
digital microscopes into STEM education, creating interdis-
ciplinary projects that combine physics, biology, chemistry
and computer science; provide schools with the necessary
equipment and maintain its maintenance. The results of
our study on the impact of digital microscopes on the qual-
ity of physics teaching demonstrate a significant improve-
ment in understanding the material, increasing students’
motivation, and developing their research skills. The data
obtained correlate with the results of other researchers
who also analysed the effectiveness of digital technologies
in school education. Thus, this study showed that the level
of interest of students in physics after using a digital mi-
croscope increased from 52% to 85%, which is consistent
with the conclusions of R. Kuznetsov (2022), who analysed
the impact of digital technologies on teaching physics in
secondary schools. The researcher showed that the in-
tegration of interactive learning tools helps to increase
students’ motivation to study complex topics in physics.

The study by S. Hughes et al. (2019) also confirmed that
the use of digital microscopes in STEM education encour-
ages students’ interest in experimental work. The research-
er noted that the interaction of students with real physical
processes contributes to their active participation in the
educational process. The above results support this con-
clusion, as 85% of students indicated that observing phe-
nomena through a digital microscope made physics lessons
more interesting and accessible. The data obtained show
that understanding of the topic “Molecular kinetic theory”
improved by 22% (from 60% to 82%). Similar conclusions
were obtained by E.S. Statnik et al. (2020) in the study of
the effect of digital microscopy on the teaching of me-
chanical properties of materials. The researcher noted that
visualisation of microstructures using a digital microscope
contributed to an increase in the academic performance of
students of technical specialities by 19-23%. J. Dickerson
& D. Kubasko (2007) investigated the use of digital micro-
scopes in the optics course and recorded an increase in the
level of understanding of the topic by 20-25% due to the
ability to visualise the phenomena of interference and dif-
fraction of light, which correlates with the results of the
current study and confirms the overall effectiveness of dig-
ital microscopes in explaining complex concepts of physics.
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The study showed that students’ confidence in con-
ducting laboratory work increased from 45% to 78%, and
their ability to analyse experimental data increased from
48% to 80%. The obtained indicators are consistent with
the findings of 1.S. Ivanenko (2021), who investigated
methodological aspects of the use of digital microscopy in
secondary schools. He recorded an increase in the level of
practical skills of students by 30-35% compared to conven-
tional teaching methods. L. Tarangul & S. Romaniuk (2022)
confirmed that the use of digital technologies in the educa-
tional process contributes to the development of analytical
thinking skills and independent research. The study sup-
ports this conclusion, as students who worked with digi-
tal microscopes performed 20% better on tests than their
peers who were trained using conventional methods.

Despite the obvious advantages of digital microscopes,
there are a number of limitations that require further re-
search: not all schools are provided with a sufficient num-
ber of digital microscopes, which may limit their use; addi-
tional teacher training is required to effectively implement
digital technologies in the educational process; further re-
search should focus on integrating digital microscopy into
cross-subject STEM projects.

CONCLUSIONS
The study confirmed the effectiveness of using digital mi-
croscopes in teaching physics. They significantly improve
the assimilation of educational material, increase stu-
dents’ interest in the subject and develop their research
skills. The main results of the study indicate an increase
in students’ motivation: 85% of respondents noted that
learning has become more interesting due to the possi-
bility of independent observation of microscopic pro-
cesses. The level of understanding of complex physical
topics (in particular, molecular kinetic theory) increased
by 22%, which confirms the effectiveness of visualising

physical phenomena. Students’ practical skills improved
significantly: their confidence in performing laborato-
ry tests increased by 33%, which indicates an increase
in competence in conducting experiments. The test re-
sults showed that students who used a digital microscope
scored an average of 20% higher than those who studied
using conventional methods. Teachers highly appreciated
the methodology: 92% of teachers confirmed that digital
microscopes help to make learning more visual, simplify
the explanation of complex topics and increase student
achievement.

There are also some challenges that require further
study, such as the development of methodological rec-
ommendations for integrating digital microscopy into the
educational process, training teachers to use digital tech-
nologies in teaching physics, expanding the scope of use
of digital microscopes in cross-subject STEM projects, and
technical support for schools for wider adoption of digital
technologies. Thus, digital microscopy is a promising area
in teaching physics, which not only improves the quality
of the educational process, but also contributes to the de-
velopment of students’ research competencies, preparing
them for future challenges in the field of science and tech-
nology. Further research should be aimed at developing
methodological recommendations for integrating digital
microscopy into the educational process and expanding
the possibilities of using this method in STEM education.
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BukopucTtaHHA uMdpoBUX MiKpockonis
ANa BUBYEHHA Pi3UYHUX ABULLL:
HOBIi MOXXJIMBOCTI AN WKiSiIbHOro HaBYaHHS

4 N

AHoOTaUifA. CyuacHuit ocBiTHiil Ipolec BMMAarae BIIPOBAKeHHS HOBIiTHIX TeXHOJOTi, SIKi CIIPUAIOTH KPaILIOMYy
PO3YMiHHIO CKIaJHUX HAYKOBUX KOHIIeMIiit. BukopuctanHst 1udpoBux MiKpOCKOIIB BifKpMBa€ MePCIeKTUBU s
PO3BUTKY MPaKTUUHUX HABUYOK, IIOKPAIIy€e aHATITMUHEe MUCIEHHS YYHIB Ta MiATPUMYE iHTerpanio GisuyHmx sSBuI
i3 peanbHUM CBiTOM. [TaHe TOC/TiIKeHHST TPUCBSTUeHe aHasIi3y MOKIMBOCTEl BUKOPUCTAHHS IMPPOBMUX MiKPOCKOTIiB
y BUKJIamaHHi (isuKkM B IIKOMi. Bylo MpoBeneHO cepil0 OOCTiIKeHb, CIIPIMOBAHMX HA BM3HAUEHHS 3aJI€KHOCTI
HIBMAKOCTI XaOTUYHOTO PYXy YaCTMHOK BiJl B’SI3KOCTi ceperoBuiiia. BUKOpMCTaHHSI MPOrpaMHOro 3a6e3nevueHHs! st
aHasli3y Bifeo3amnuciB [O3BONIMJIO BCTAHOBUTHM, IIO 3i 3MEHILIEHHSIM KOHIIEHTpallil MOJIOKa IIBUIKICTb YaCTMHOK
3pOCTaE, IO Y3roaxkyeThes 3 Monewto Crokca-EiiHinTeiiHa. OKpiM eKcliepMMeHTaIbHOI YaCTUHY, OY/I0 TPOBEIEHO
aHKeTyBaHHS cepeJi YUHiB i BUMTeNiB AJIs1 OLiHKY e(heKTMBHOCTI BUKOPUCTAHHS M POBUX MiKPOCKOIIIB y HABUATIbHOMY
npotieci. PesynbraTti mokasanu, mo 85 % yuHiB BBaXKaloTh, 10 LUMGPOBI MiKPOCKOIM 3p00MIN BUBUEHHS (i3uku
GinblI 1ikaBMM, a 78 % 3a3HAUM/IM, LIO CHOCTEPEKEHHSI MiKPOCKOMIYHUX SIBUIL, CIIPUSIO IMOLUIOMY PO3YMiHHIO
TeOPeTUYHOTro MaTepiany. AHaJIi3 akaeMiYHNX JOCSITHEHDb YUHIB 3aCBiAUMB MiIBUIIEHHS PiBHS 3HAHb i TOKpaIlleHHS
YCIIIIHOCTI B TOpPiBHSIHHI 3 TpaauIiliHMMM MeTomamy BUKIaZaHHA. OTpumaHi pesynabTaTV MiATBEPAXYIOTh
JOLIbHICTD iHTerpanii undpoBux MiKpOCKOIIiB Y HaBUa/IbHi porpamu 3 ¢i3nku, ocobnmBo B pamkax STEM-ocBiTu.
3amnpoIroHOBaHO PO3PO6GUTY METOAMYHI peKOMeHallii 100 BIpOBaIKeHHs 11bPOBOi MiKpOCKOIii y MIKiTbHMIT
Kypc disuku. OTpuMaHi pe3yabTaTy JOCTiIKeHHSI MOXKYTb OyTY BUKOPUCTAHI BUMTENIMU Qi3uKM 3araqbHOOCBITHIX
HaBYAJIbHUX 3aKJIAZiB [J1s MiABUIIEHHS e(DeKTUBHOCTI BUK/IaLaHHS, PO3POGHMKAMM OCBITHIX IIporpam Ajist iHTerpaiii
undpoBoi MikpocKomii y mKinbHKit Kypc Gismky, a Takok y STEM-1ieHTpax Ta HayKOBUX TypTKax Ajist GopMyBaHHS
MPaKTUYHUX JOCTIZHUIBKMX HABUUOK YUHIB

KniouoBi cnoBa: BpoyHiBchKuii pyX; MOJEKY/IApPHO-KiHeTMYHA TeOpisi; OCBiTHi TeXHOMOTii; MeToaMdHi
pexomenpanii; STEM-ocsita /
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Preparing future physical education teachers
for inclusive education in secondary education institutions

4 N

Abstract. The relevance of the topic is due to the growth of public demand for inclusive education, the presence of
an appropriate legislative basis and dynamic changes in the education system. The purpose of the study was to develop,
scientifically substantiate and experimentally confirm the effectiveness of the author’s model of training future physical
education specialists to work in conditions of inclusion. To achieve the goal of the study, a set of theoretical methods
was used: analysis and synthesis of professional literature, in particular, correctional and special pedagogy, physical
education methodology, higher education pedagogy, etc.; logical and systemic analysis; comparison; classification; and
modelling. The empirical methods included: pedagogical observation, questionnaires, and pedagogical experiment.
The experiment confirmed the effectiveness of the author’s model of training future physical education teachers
for inclusive education in the synergistic unity of three blocks: conceptual-target, operational-content and control-
result and pedagogical conditions: the formation of positive motivation for professional activity and psychological
and pedagogical support for students; development and implementation of specially oriented training content, which
requires the integration into the educational process of professionally oriented disciplines, in particular “Special
Pedagogy in Physical Education” and “Inclusive Physical Education of Schoolchildren”; development of practical
skills through production pedagogical practice. The implementation of the model yielded the following quantitative
results: in the experimental group, a significant increase in students with high (+12.5%) and sufficient (+25.7%) levels
of readiness was observed, while the number of applicants with average (-6.6%) and low (-32%) levels significantly
decreased. This significantly exceeds the indicators of the control group, where the increase in high and sufficient
levels was only 4.3% and 16.6%, respectively, and the decrease in average and low levels was 2.2% and 23.1%. The
developed educational and methodological materials and scientific principles can be used by scientific and pedagogical
workers of higher education institutions to prepare future physical education teachers for work in inclusion conditions
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INTRODUCTION

The modern education system is actively changing, and
one of the key areas is the implementation of inclusive
education, which provides equal opportunities for all stu-
dents. The effectiveness of this process largely depends on
the readiness of teachers, especially physical education
teachers, who influence the physical development, social
competencies and integration of children with various ed-
ucational needs. Working with students with special needs
requires the teacher to have special knowledge, skills and
flexibility in organising learning, as well as effective inter-
action with parents and colleagues. Therefore, research
into the preparation of future physical education teach-
ers for inclusive education is relevant and necessary for
improving the quality of education and the formation of
humanistic values.

Over the past decade, the issues of developing inclu-
sive education, methods of its implementation and ensur-
ing quality conditions for people with special educational
needs (SEN) have been actively studied by both Ukrainian
and foreign scientists. Analysis of international experience
in implementing an inclusive approach in education has
made it possible to identify significant scientific works that
have made a significant contribution to the formation of its
theoretical and methodological foundations. J.O. Aloka &
A.Mamogobo (2025) studied the challenges faced by teach-
ers in implementing inclusive education in a general edu-
cation school in South Africa. The authors, relying on the
social model of disability, found that the main obstacles are
the negative attitude of teachers, insufficient knowledge of
inclusive policies, low self-esteem of teachers and insuf-
ficient professional training. The study emphasises the
need for priority attention to initial and continuous train-
ing of teachers in identifying the needs of students with
disabilities and effectively managing them. M.]. Jardinez
& L.R. Natividad (2024) devoted their research to analys-
ing the advantages and problems of inclusive education,
as well as ways to achieve equality in the classroom. The
authors identify numerous barriers to successful imple-
mentation, including insufficient teacher training, limited
resources and infrastructure, difficulties in building rela-
tionships with peers, and insufficient parental involve-
ment. The study highlights the importance of adequate
teacher training, as limited understanding and skills can
make it difficult to create an inclusive environment.

S. Tsirantonaki & A. Vlachou (2025) provide a system-
atic review of school principals’ attitudes towards inclusive
education. The study analyses existing literature to sum-
marise school principals’ views and assessments of the im-
plementation of inclusive practices, challenges and factors
influencing their management decisions in an inclusive
environment. The results of this analysis are important
for understanding the role of administrative staff in shap-
ing an inclusive culture in schools. A study by A.B. Llanes
& M.C.L. Llanes (2023) was devoted to the analysis of the
effectiveness of a capacity-building program for teachers
working with students with special educational needs. The

results showed that after completing the program, teach-
ers’ knowledge and experience in this area significantly
increased. This indicates that targeted professional devel-
opment programs are an effective way to provide teachers
with the necessary tools and knowledge for successful work
in inclusive classrooms. The article by N.V. Bezzlyudna &
N.V. Dudnyk (2023) examined the theoretical foundations
of preparing future primary school teachers for work in in-
clusive education. The author analyses the key components
of teacher readiness, namely: motivational, cognitive, ac-
tivity and reflective. The work emphasises the importance
of forming a holistic understanding of inclusion in stu-
dents and providing them with practical skills to create an
adaptive and supportive learning environment.

H. Stambekova et al. (2021) analysed modern ap-
proaches to professional training of teachers in inclusive
education. The author emphasises the need to implement
innovative methods, such as co-teaching, universal design
for learning (UDL), and interactive training, which allow
teachers to effectively develop practical skills. The study
emphasises that high-quality training should be based not
only on theoretical knowledge, but also on the develop-
ment of emotional resilience, empathy, and the ability to
cooperate with other specialists. Despite the significant
attention of scientists to various aspects of inclusive ed-
ucation and the preparation of future physical education
teachers for work in inclusive settings, certain issues re-
main insufficiently covered. There is a lack of research on
specific methods and approaches to adapting physical exer-
cises, games, and motor activities for students with differ-
ent types of disabilities (for example, with musculoskeletal
disorders, sensory disorders, or intellectual disabilities).

The purpose of the study was to create, theoretically
substantiate and experimentally verify the effectiveness
of the author’s model of training future physical educa-
tion teachers for the organisation of inclusive education
in secondary education institutions. The main tasks were
as follows: to substantiate methodological approaches and
pedagogical conditions for the formation of the readiness
of future physical education teachers for inclusive educa-
tion, to determine the criteria and levels of formation of
this competence, and also to experimentally verify the ef-
fectiveness of the developed author’s model of training.

MATERIALS AND METHODS
To solve the tasks and achieve the goal of the study, a set
of theoretical and empirical methods was used. The theo-
retical methods included a review, analysis and synthesis
of modern literature on special and correctional pedago-
gy, physical education methods, and vocational education,
which allowed to outline key concepts and comprehend
the content of the phenomenon. Logical and systematic
analysis, classification, analogy, induction, deduction and
generalisation were used to determine the basic pedagog-
ical conditions necessary for preparing students for ef-
fective individual work in an inclusive environment. The
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modelling method was used to develop a model for prepar-
ing future physical education teachers for work in inclusive
education in secondary education institutions. Compar-
ative analysis of data from the experimental and control
groups before and after the experiment was used to iden-
tify causes, consequences and interdependencies between
variables. The empirical methods included pedagogical
observation, questionnaires and testing, which allowed to
investigate and evaluate the effectiveness of pedagogical
conditions and training models. The pedagogical exper-
iment (confirmatory, formative and control stages) was
aimed at assessing the level of readiness of future physi-
cal education teachers to work in an inclusive educational
environment and checking the effectiveness of the pro-
posed author’s training model. In order to assess the level
of readiness of students for professional activity, an open
anonymous questionnaire was conducted, which contained
three blocks: cognitive, motivational value and profession-
al-practical. The cognitive block included the question:

1. What definition of inclusive education is, in your
opinion, the most complete?

2. What are the main regulatory and legal documents
of Ukraine that regulate inclusive education in the field of
physical education?

3. Define the concepts of “individual development pro-
gram” and “universal learning design”.

4. What basic principles of adapting physical exercises
for students with musculoskeletal disorders do you know?

5. Name three effective strategies for involving a child
with autism spectrum disorders in team games.

6. What factors should be considered when choosing
sports equipment for an inclusive class?

The responses were evaluated on a five-point scale,
where 5 points corresponded to the most complete and
correct answer, and 1 point to an incorrect one. The mo-
tivational and value block was aimed at identifying at-
titudes, beliefs and readiness for interaction. The Likert
scale (“strongly agree”, “agree”, “hard to say”, “disagree”,
“strongly disagree”) was used for the assessment, which
was converted into a five-point system (5 — “strongly agree”,
1 - “strongly disagree”). The questions of this block were:

1. I believe that inclusive physical education lessons
benefit all students, not just children with special needs.

2. T will be comfortable working with children who
have visible physical disabilities.

3. Physical education teachers should take an active
part in developing individual development programs.

4.1feel ready for the challenges of working in an inclu-
sive classroom.

5. Having a child with a disability in the classroom will
not complicate my work.

6.1 am ready to independently study additional infor-
mation and take courses to improve my qualifications.

The professional-practical block contained questions
on practical skills and willingness to cooperate:

1. Describe in five sentences your own experience of
communicating or interacting with people with disabilities.

2. Suggest options for adapting an outdoor game for a
classroom with students with disabilities.

3. Which of the specialists (teacher assistant, correc-
tional teacher, psychologist, parents) would you work with
most closely and why?

4. Assess your level of skills in adapting motor tasks to
the needs of students with special educational needs.

5. Assess your level of skills in interacting with parents
of children with special educational needs.

The responses were assessed on a five-point scale. For
each respondent, an average score was calculated for the
block, after which the level of readiness was determined.
Four levels were established:

» High (4.1-5.0 points): students have deep knowl-
edge, high motivation and confidence in their practical
skills, are aware of the importance of inclusion and are
ready for innovative approaches.

» Sufficient (3.1-4.0 points): students have sufficient
knowledge and a positive attitude, but need additional sup-
port and practical training.

> Average (2.1-3.0 points): characterised by fragmen-
tary knowledge, an uncertain attitude towards inclusion,
and the need to deepen theory and practice.

» Low (1.0-2.0 points): students demonstrate a low
level of knowledge and motivation, and are unprepared to
work in an inclusive environment.

To obtain a percentage distribution, it was determined
what proportion of respondents belonged to each level.
The pedagogical experiment was carried out in three stag-
es. The ascertaining stage determined the criteria, indica-
tors and levels of readiness of future teachers, and selected
diagnostic methods (questionnaires, test papers, practical
tasks, lesson plan-summaries, physical fitness tests). The
formative stage involved the development, justification
and implementation of a model for training future phys-
ical education teachers for professional activity in an in-
clusive environment. The control stage included repeated
diagnostics and verification of the effectiveness of form-
ative influences. The study was attended by second-year
students: control group (n=184) and experimental group
(n=200). 10% of respondents with the highest and lowest
readiness indicators were excluded from the total sample
to avoid extreme values. The experiment was conducted in
the 31-4" semester of the 2024-2025 academic year. Based
on Poltava National Pedagogical University, Kharkiv State
Academy of Physical Culture, Hryhoriy Skovoroda Univer-
sity in Pereyaslav, Ivan Franko Zhytomyr State Univer-
sity and Poltava Institute of Business of the Yuriy Bugay
International Scientific and Technical University. Diag-
nostics of students’ readiness was carried out according
to five criteria: motivational and value (attitude to inclu-
sive education), cognitive (knowledge and understanding
of methods), operational and activity (ability to organise
lessons), reflective and evaluative (ability to analyse one’s
own activities) and socio-communicative (effectiveness of
interaction with students, colleagues and parents). Addi-
tionally, the emotional and volitional criterion was taken
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into account, reflecting the teacher’s readiness to maintain
a positive psycho-emotional climate.

Four levels of readiness were determined based on a
set of criteria: high - students with deep knowledge, high
motivation and developed practical skills; sufficient —
with moderate motivation, sufficient level of knowledge
and partial skills; medium - students with fragmentary
knowledge and uncertainty in practice; low - with lim-
ited knowledge, insufficient motivation and lack of skills
to work in an inclusive environment. The preparation of
future physical education teachers for work in inclusive
classes was carried out based on the principles of human-
ism, accessibility, equality, individualisation, integration,

scientificity, practical orientation, complexity, continuity,
partnership, activity and variability, which ensured the
integrity and systematicity of the study. The study was
conducted in accordance with the American Psychological
Association (2010).

RESULTS AND DISCUSSION
To identify the preliminary state of formation of compe-
tence of future physical education teachers for professional
activity in the inclusive environment of general secondary
education institutions (GSSE), a pedagogical experiment
was conducted, the results of which are presented in Ta-
bles 1 and 2.

Table 1. Initial state of readiness of future physical education teachers
for professional activity in an inclusive environment of secondary education institutions

Level of formation Experimental group (EG) Control group (CG)
persons % persons %
High 17 8,5 16 8,7
Sufficient 33 16,5 28 15,2
Average 61 30,5 59 31,8
Low 89 44,5 81 443
Total 200 100 184 100
Source: developed by the authors
Table 2. Results of preliminary diagnostics of EG and CG by levels and criteria
. High % Sufficient, % Average % Low %
Criterion
EG CG CG EG CG EG CG EG CG
Motivational-value 10 11 20 18 30 32 40 39
Cognitive 9 8 19 20 31 34 41 38
Operational-activity 7 6 14 10 30 31 49 53
Reflective-evaluative 6 5 12 9 34 29 48 57
Social-communicative 9 11 15 17 27 32 49 40
Emotional-volitional 10 11 19 17 31 33 40 39
Average value 8,5 8,7 16,5 15,2 30,5 31,8 445 443

Source: developed by the authors

A generalised analysis of the results of the ascertain-
ing experiment showed that according to the motivational
and value criterion, most applicants have weak motivation
for future professional activity with students with special
needs, have a superficial understanding of the concept of
inclusive education and insufficient awareness of the value
of each child regardless of their abilities; have no interest
in professional development in the field of inclusive edu-
cation. The results of the study of the cognitive criterion
showed insufficient knowledge among students of regula-
tory and legal documents regulating the activities of inclu-
sive education, have limited knowledge about the features
of the physical and cognitive development of children with
special needs, weak orientation in methods of adapting
physical activity, and have insufficient understanding of
the need for social and psychological support for children
with special educational needs.

According to the operational and activity criterion,
partial ability to adapt curricula to the needs of students
with inclusion is noted; lack of skills in applying special

methods for working in inclusive classes, difficulty in
organising inclusive sports events or outdoor games; stu-
dents have fragmentary skills in collaborating with assis-
tants and other teachers. According to the indicators of
the reflective-evaluation criterion, it was found that most
respondents have low reflection on their own profession-
al activities, sometimes evaluate the successes and diffi-
culties of students with SEN, do not conduct self-analysis
and are unable to improve their own pedagogical activi-
ties. The indicators of the social-communicative criteri-
on in future physical education teachers are mainly at an
average and low level. This is manifested in a low level
of communication with students, in unformed skills to
involve students in activities, and weak mastery of skills
of cooperation with colleagues, parents, etc. According
to the emotional-volitional criterion, applicants have
low emotional stability and the ability to empathise;
students are unable to support other students emotion-
ally in practice. The identified predominantly low level
of professional competence of future physical education
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teachers for activities in an inclusive educational en-
vironment prompted the development, theoretical

substantiation, and experimental verification of the au-
thor’s pedagogical model (Fig. 1).

CONCEPTUAILLAND TARGET BLOCK

for inclusive learning in GSEI.

Content of training.

Iturar, activity-based, innovative.

practical orientation, complexity.

Goal — preparation of a modern physical education teacher for inclusive education in GSEI.

Tasks — to increase the level of professional competence of future physical education teachers
combination of theoretical knowledge, practical skills and abilities ne-
cessary for effective work with children with special educatio -

Approaches - systemic, competence-based, individual, inteprotrative, practice-oriented, cu-

Principles - humanism, accessibility, equality, individualization, integration, scientific and.

gical support of students.

PEDAGOGICAL CONDITIONS

» Formation of positive motivation for professional activity and psychologie.al-pe.pago-

>» Development and implement ation of speciaily oriented training content.

» Development of practical skills through teaching practice.

OPERATIONAL AND CONTENT BLOCK

ADAPTIVE AND
ORIENTATIONAL
» Farnilinization with the
basics of inclusion.
> Study of the legal franew
ork of inclusive education,

>» Pormation of motivation
to work with children
with SEN.

» Psychological adaptation
to work with children

CONTENT AND
REFLECTIVE
» Study of professionally
oriented disciplines wl-
deepening of profession-
al knowledge and skills.
» Development of profes-
sional skills, solving
professional tasks.
» Formation of group
support and team-work.

PRACTICAL AND
TRANSPORMATIVE
» Formation of professional
skills in contritions of
teaching practice in GSEL
with inclusize clusses.

» Development of profess-
sional significance for
fature teachers.

» Formation of adequate
self-esteem, self-regulation

with SEN.

» Pormation of professional
ethies.

skills, and personal
responsibility for pro-
fessional activity.

CONTROL AND RESULTATIVER BLOK

Levels of competence

formation » motivational-value
» high, sufficient, » cognitive

» medium, » operational-activity
> low » reflexive evaluative
> rood » social-communicative

Criteria of competence formation

Diagnostic tools

for determinng fester, vey>
nreraewe, censtrve tasks,
recearch worknnar, meduiar
control wark, eenrel works,
atteetation exams

Figure 1. Model of training future physical education teachers
for inclusive education in secondary education institutions

Source: developed by the authors

The basis of this model is a system of interconnected
stages that lead to the formation and development of pro-
fessional qualities of teachers. According to the conceptual
basis of the model, professionally significant qualities of
the personality of the future teacher not only become vis-
ible but also actively develop in conditions that contribute
to their growth, starting with adaptation and ending with

the integration of the personality into the professional en-
vironment. The main component of the model is the con-
ceptual-target block, which includes the goal, as an ideal
image of the expected result of the functioning of the mod-
el, tasks, content of training, as well as the methodological
basis (approaches and principles) for the implementation
of tasks that act as intermediate goals, and the definition
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of smaller actions to achieve these results. Professional
training of specialists is a holistic, integral process based
on a number of methodological approaches, the most sig-
nificant of which are: systemic, competency-based, indi-
vidual, integrative, activity-based, and practice-oriented
(Sushchenko, 2003).

The systems approach is a research methodology that
involves considering objects as holistic systems. It focuses
on identifying the integrity of the object, analysing vari-
ous relationships between its elements, and forming a
single theoretical model. The use of a systems approach
contributes to the effective design and implementation of
the educational process through structuring the content of
educational material and optimising the management of
the process of its assimilation. The competency-based ap-
proach assumes that to successfully fulfil their professional
duties, future physical education teachers must master the
necessary knowledge, skills, abilities, and develop impor-
tant personal qualities. They must be ready to carry out
correctional and pedagogical, diagnostic and advisory, re-
search, and cultural and educational work in educational
and healthcare institutions (Chernichenko, 2017).

The basis of the concept of an individual approach
is the principle of the interrelation of two levels of influ-
ence: external (procedural) and internal (psychological).
The external, or procedural, level involves adapting the
educational process to the needs of the student (for ex-
ample, changing teaching methods, forms of work, pace of
learning), while the internal, or psychological, level focus-
es on the student’s personal perception (his motivation,
emotional state, readiness for learning), which is crucial
for the successful assimilation of the material. Important
characteristics of this approach are reflection, dialogue and
subjectivity. According to L.P. Sushchenko (2003), person-
ally oriented professional training of future teachers is a
scientifically substantiated system of interaction between
students and teachers of a higher education institution,
where the principle of a personalised approach is the basis.
This system is rich in content, individualised in form, in-
tensive in time, and aimed at forming a semantic paradigm
of the future teacher’s personality. An individual approach
confirms the understanding of a person as an individuality,
directs the organisation of the pedagogical process towards
the individual, who is the goal, result and criterion of effec-
tiveness, and requires recognition of the uniqueness of the
individual, his or her right to freedom and respect.

The integrative approach reveals the intellectual po-
tential of preparing a future physical education teacher for
inclusive education in secondary education institutions,
contributes to the formation of general and professional
competencies, and also creates psychological and peda-
gogical conditions for the development of self-education,
self-development, and socialisation (Babenko, 2008). This
approach makes it possible to ensure the complexity and in-
tegrity of the knowledge of future physical education teach-
ers, contributing to the development of systemic thinking
and a rational worldview, and its use in the educational

process of higher education institutions is aimed at train-
ing specialists with a high level of mastery of general cul-
tural, general professional and professional competencies.

The activity approach is a complex of theoretical,
methodological and empirical research that studies the
psyche and consciousness, as well as their development
and formation through various forms of subject activ-
ity. This approach is focused on acquiring deep systemic
knowledge, improving general methods of action and their
creative application in various situations. The main char-
acteristics that distinguish educational activity from other
types of activity are its focus on mastering educational ma-
terial and solving educational tasks. The result of such ac-
tivity is structured and updated knowledge, which becomes
the basis for solving tasks that require its application in
various fields of science and practice (Babych, 2010). The
practice-oriented approach to training a future physical
education teacher for inclusive education in secondary ed-
ucation institutions involves the active integration of the-
oretical knowledge and practical skills. This allows the fu-
ture teacher to work effectively with students with different
needs and abilities. The approach focuses on developing
students’ skills to adapt physical exercises, create an inclu-
sive environment, and apply appropriate methods for or-
ganising physical education lessons (Chernichenko, 2017).

Pedagogical conditions play an important role in the
model of formation of specialists. The first condition is the
formation of positive motivation for professional activity
and psychological and pedagogical support of students,
which is fundamental in the process of preparing future
physical education teachers for professional activity in an
inclusive environment of secondary education institutions.
It includes: the use of practice-oriented tasks to create a
positive attitude towards working with children with SEN;
the use of examples of successful inclusive practice, in
particular, through the participation of students in open
lectures or events dedicated to inclusive education; moti-
vation for continuous professional growth in the field of
working with children with SEN; the organisation of train-
ings, seminars and workshops aimed at developing empa-
thy, tolerance, and communication skills; the involvement
of psychologists and specialists in working with children
with SEN to advise students; the creation of conditions for
students to reflect on their own pedagogical activity and
attitude to inclusive education.

The second condition is the development and imple-
mentation of specially oriented teaching content, which
includes the development and implementation of two pro-
fessionally oriented disciplines in the educational process:
“Special Pedagogy in Physical Education” and “Inclusive
Physical Education of Schoolchildren”. In the process of
teaching these OKs, it is important to: use modern forms
and methods of organising the educational process, inter-
active teaching methods; use of the case method, situation
modeling, role-playing games for teaching work in inclu-
sive conditions; conduct discussions and master classes
with the analysis of complex pedagogical situations; use

Pedagogical Sciences. 2025. Vol. 85



Ya. Demus et al.

of modern technologies, in particular multimedia, to cre-
ate individual and group educational tasks; use of tools for
self-analysis and self-assessment of students regarding
their readiness for inclusive learning; inclusion of tasks
for the formation of reflection in the educational process;
regular assessment of the level of formation of students’
competencies using questionnaires, tests, portfolios, etc.;
involving physical education teachers who have success-
ful experience working in an inclusive environment in the
educational process; conducting joint classes and semi-
nars with specialists who work with children with special
needs; taking into account the personal characteristics
and abilities of each student during preparation for work
in an inclusive environment; providing the opportunity
to choose the topics of projects and practical tasks that
meet their interests and future career goals. An important
element in accordance with this pedagogical condition is
the provision of a material and technical base, namely:
equipping classrooms with special equipment for demon-
strating and modelling physical education lessons in an
inclusive environment; providing access to educational
materials aimed at adaptive physical education; and cre-
ating a database of educational videos and other resources
for training students.

The third condition is the development of practical
skills through production pedagogical practice. According
to this pedagogical condition, the organisation of produc-
tion pedagogical practice should be carried out exclusively
in inclusive classes or specialised schools to gain direct ex-
perience; mandatory cooperation with teacher assistants,
correctional teachers and psychologists to understand the
features of teamwork; ensuring that students are trained in
the organisation and conduct of physical education lessons
adapted to the needs of children with SEN (Demus, 2023).
The operational-content block of the model is structured
into three stages of preparation: adaptation-orientation,
content-reflection and practical-transformation. At the
adaptation-orientation stage, familiarisation with the

basics of inclusion occurs, the study of the regulatory and
legal framework of inclusive education, the formation of
motivation to work with children with SEN, psychological
adaptation to work with children with SEN, and the forma-
tion of professional ethics. At the content-reflective stage,
the study of disciplines of practical orientation to deepen
professional knowledge and skills, in particular, the prac-
tical development of professional skills, solving problem
tasks, the formation of group support and team interac-
tion. At the practical-transformational stage, special at-
tention is paid to the integration of theoretical concepts
with their practical application. Students are involved in
solving real pedagogical tasks, including the management
of educational activities, the development of programs and
conducting classes, contributing to the awareness of the
functional aspects of pedagogical methods and strategies,
as well as their adaptation to the individual needs of stu-
dents. This practical experience deepens the understand-
ing of the educational process, the specifics of students’
needs and contributes to the development of key skills. For
future physical education teachers, this stage is of particu-
lar importance in the context of preparation for work in an
inclusive environment. Students acquire the skills to adapt
physical activities according to the various psychophys-
iological characteristics of students, which includes not
only lesson planning, but also the formation of a safe and
supportive environment for all participants in the educa-
tional process. Testing the acquired competencies in real
conditions contributes to the awareness of the complexity
of inclusive education, the development of empathy and
flexibility in the pedagogical approach, which is critically
important for ensuring equal access to quality education
(Lyubarets et al., 2017). Technological aspects of profes-
sional training of physical education teachers in inclusive
education include adaptation to the future profession, the
development of individual skills and competencies through
gradual integration into the professional educational envi-
ronment (Table 3).

Table 3. Organisational and methodological principles of professional activity
of physical education teachers in conditions of inclusive education in secondary education institutions

Contents Methods

Forms Features

Planning and organising

physical education lessons Individualised Learning Method

Frontal forms of organisation Adaptation of curricula

Adaptation of physical exercises

and games Group Work Method

Use of differentiated teaching

Individual classes methods

Differentiated Instruction
Method

Creating an inclusive
environment

Psychological support

Group classes N
b and motivation

Visualisation

Monitoring and evaluation and Demonstration Method

Collaboration with other

Game classes ot
specialists

Psychological

and pedagogical support Game Method

Correctional and developmental

Complex classes nature of physical exercises

Physical Therapy

Training and advanced training and Remedial Exercise Method

Classes using the blended Monitoring and evaluation

Overcoming stress factors Feedback Method

learning method
Correctional, developmental, Working with a group
and extracurricular classes of students

Source: developed by the authors
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Each technological stage is characterised by clearly de-
fined tasks and methods of their implementation, which en-
sures deep assimilation of the material and the development
of professional skills. The content of the professional activ-
ity of physical education teachers in inclusive education is
a set of tasks, methods, approaches and competencies that
ensure effective physical education of all students, includ-
ing children with special educational needs. In such condi-
tions, the teacher’s activity is aimed at integrating children
with different abilities into the educational process, taking
into account their physical, intellectual and emotional char-
acteristics. Individualisation of curricula in physical edu-
cation is an important component of inclusive education.
It allows you to take into account the individual needs of
each student, adapting the educational process and ensur-
ing equal participation of all children in physical activities.

Methods of professional activity of physical educa-
tion teachers in inclusive education are a set of special
pedagogical approaches that allow you to effectively teach
physical education, taking into account the diverse educa-
tional and physical needs of students. These methods help
to ensure equal access to physical education for all stu-
dents, including children with SEN. The use of individual-
ised, differentiated, and game methods contributes to the
socialisation of students, the development of their physical
and social skills, and increasing motivation for physical
education classes. Forms of professional activity of physi-
cal education teachers in inclusive education in secondary
education institutions include various organisational ap-
proaches and work models that are used to ensure effec-
tive learning of all students, including children with SEN.
These forms involve an individual approach, adaptation of
exercises and activities, as well as the integration of stu-
dents into joint educational activities. They aim to ensure

the active participation of all students, regardless of their
physical or sensory capabilities. The use of various forms
of classes — from individual to group and game - helps
to adapt the educational process, taking into account the
needs of each child, and promotes their physical, emotional
and social development.

The specifics of the professional activities of physi-
cal education teachers in inclusive education in second-
ary education institutions are due to the need to ensure
equal access to physical activity for all students, including
children with disabilities. These features include individu-
alisation of the approach, adaptation of programs and ex-
ercises, psychological support, as well as cooperation with
specialists to ensure maximum involvement of children in
the educational process. The main goal of the teacher’s ac-
tivity is to create conditions that promote the physical, so-
cial and emotional development of all students, regardless
of their abilities (Demus, 2023). Therefore, the content,
methods, forms and features of the professional activities
of physical education teachers in inclusive education are
of critical importance for ensuring equal access to edu-
cation for all students, regardless of their physical abili-
ties. Inclusive education is an important part of modern
pedagogical activity, and for physical education teachers,
this means responsibility for the physical development of
each child, regardless of their abilities. The final stage of
the training model is the control and results block, which
involves determining the effectiveness of the proposed
model of training future physical education teachers for
professional activity in an inclusive environment of sec-
ondary education institutions. The introduction of the
author’s model into the process of professional training
allowed to obtain control results of the study by levels and
criteria, which are presented in Tables 4 and 5.

Table 4. Results of EG and CG diagnostics by levels and criteria at the control stage

L High % Sufficient % Average % Low %

Criterion

EG CG EG CG EG CG EG CG

Motivational-value 22 15 44 33 25 35 9 17

Cognitive 20 12 42 30 25 34 13 24

Operational-activity 19 11 40 31 23 33 18 25

Reflective-evaluative 20 10 40 30 25 33 15 27

Social-communicative 23 16 44 34 24 35 9 15

Emotional-volitional 22 14 43 33 24 34 11 19

Average value 21 13 42,2 31,8 24,3 34 12,5 21,2

Source: developed by the authors

Table 5. Dynamics of the formation of competence of future physical education teachers for professional activity
in the inclusive environment of secondary education institutions before and after the experiment

EG CG
Level of ini . ini .
o, Atthe scertaning | AChe ontrol | a5, Althe scertaning | AChe cntrol | pynamics
experiment, % experiment, % experiment, % experiment, %

High 8,5 21 +12,5 8.7 13 +4,3
Sufficient 16,5 42,2 +25,7 15,2 31,8 +16,6
Average 30,5 24,3 -6,6 31,8 34 -2,2

Low 44,5 12,5 -32 44,3 21,2 -23,1

Source: developed by the authors
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The result-criterion analysis of the final cut showed
positive dynamics in the EG compared to the CG. The
distribution of results demonstrated a significant shift in
results towards high and sufficient levels of readiness. In
particular, in the EG, there is a significant increase in the
number of students at a high level according to all criteria.
The most pronounced increase (by 7-8 percentage points)
was recorded for the social-communicative (23% versus
16% in the CG), motivational-value (22% versus 15%) and
emotional-volitional (22% versus 14%) criteria. This indi-
cates the effectiveness of the program in forming a pos-
itive attitude, empathy and interaction skills. As for the
sufficient level, the highest indicators are also observed
in the EG. In particular, for the motivational-value and
social-communicative criteria, the results in the EG are
ahead of the CG by 11 percentage points (44% versus 33%
and 34%, respectively). These criteria are considered the

most informative regarding the effectiveness of the mod-
el, since their improvement contributed most to the over-
all increase in readiness. The distribution at the medium
and low levels indicates a reverse trend: in the EG, the
number of students at these levels is significantly lower
than in the CG. According to the operational-activity cri-
terion, only 18% were found at a low level in the EG, while
in the CG, 25%. A generalised analysis of the results shows
that the majority of EG students (42.2%) reached a suffi-
cient level, and 21% - a high level, while in the CG, the
majority (34%) remained at an average level, and 21.2%
of students are at a low level. This confirms that the pro-
posed training model is effective in forming the readiness
of future physical education teachers for the conditions
of inclusive activity. According to the results of the form-
ative experiment, the developed training model showed
high efficiency (Fig. 2).

m EG (before)
m EG (after)

Persons (%)

Sufficient

High

CG (before)
m CG (after)

Average

Levels of formation

Figure 2. Comparative quantitative analysis of the readiness of future physical education teachers
for professional activity in an inclusive environment in general secondary education institutions in EG
and CG at the control stage of the experiment (developed by the authors)

Source: developed by the authors

Analysis of changes in the EG and CG showed that
the implementation of the model caused a significant
positive shift in the levels of readiness of future physical
education teachers. In particular, a significant increase
in students who reached high and sufficient levels was
recorded in the experimental group. The number of stu-
dents at a high level in the EG increased by 12.5%, which
is almost three times higher than the increase in the CG
(4.3%). Similarly, the increase in a sufficient level in the
EG (25.7%) was almost twice as high as in the CG (16.6%).
The effect of the model is also manifested in a significant
reduction in the number of students at medium and low
levels. The decrease in the percentage of students at a
low level in the EG (-32%) is much greater than in the CG
(-23.1%), which indicates the successful formation of pro-
fessional qualities and competencies of applicants. The
total increase in the percentage of students at high and
sufficient levels in the EG (38.2%) is significantly higher
than the similar indicator in the CG (20.9%). These results
confirm that the developed model is effective in forming
the readiness of future teachers to work in an inclusive

environment. Thus, positive dynamics were found both in
the EG, where purposeful work was carried out, and in the
CG, where the training process took place according to the
traditional system, but in the experimental group, the re-
sults are significantly higher.

The conducted study confirms its relevance and timeli-
ness, which is consistent with the works of leading foreign
authors, in particular with L.P. Ewe et al. (2023). Scientists
emphasise the exceptional value and importance of using
an individual approach in the system of inclusive educa-
tion, which should adapt to the unique needs of students
with different types of nosologies and aims not only to
teach the material, but also to form positive self-esteem,
social integration and development of all students. The
importance of an individual approach also lies in the fact
that it is the basis for the development of unique abili-
ties, socio-emotional potential and competencies of each
student. This opinion is supported by Ukrainian research-
ers. N.Z. Sofii (2007) analysed in detail the conceptual
aspects of inclusive education, emphasising the need for
the systematic implementation of individualised learning
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strategies and pedagogical technologies that allow taking
into account the psychophysical characteristics of each
student. The author emphasises that inclusion is not only
the adaptation of the material, but also a complex pro-
cess of social integration, which involves the interaction
of students, teachers and families, aimed at the formation
of positive self-esteem and communicative competencies.
Yu.M. Naida (2014) added to this the aspect of social activ-
ity and social responsibility, emphasising that an inclusive
school should create conditions for involving all students in
collective activities, which contributes to the development
of cooperation skills, social empathy and the formation of
a civic position. These studies together indicate that ef-
fective inclusion requires not only methodological knowl-
edge, but also a high level of socio-psychological training
of teachers who can organise the educational process, tak-
ing into account the diversity of the student contingent.

The opinion of scientists C. Steinert & S. Jurkow-
ski (2023), who note that modern realities of the education-
al space require teachers to form basic competencies in in-
dividual support of students in inclusive classes, deserves
attention. This sets the task of training future specialists
capable of integrating knowledge in inclusive education,
special pedagogy, general didactics, subject methods and
industry sciences before the system of Ukrainian high-
er pedagogical education. In view of this, special courses
“Special pedagogy in physical education” and “Inclusive
physical education of schoolchildren” were developed,
which directly form professional competencies in the im-
plementation of physical education in general secondary
education institutions of Ukraine. Developments and ide-
as of scientists S. Hopkins et al. (2023), who investigated
the usefulness of tools for assessing the quality of training
of future teachers for teaching students with intellectual
disabilities, will be taken into account in further scientific
research. These studies will be devoted to studying the be-
havioural characteristics of children with intellectual dis-
abilities and preparing future teachers to work with them.
This approach will allow for the development of effective
technologies for professional training of physical educa-
tion teachers aimed at overcoming the difficulties of inter-
acting with people with intellectual disabilities and form-
ing a positive attitude towards inclusion.

M.L. Boscardin (2005) presents a professional develop-
ment model aimed at supporting secondary school teach-
ers in inclusive settings. The model is based on Bandura’s
cognitive theory and includes key elements such as: col-
laborative problem-solving in the classroom; increasing
self-esteem and a positive attitude towards inclusion,;
effective collaboration between general and special edu-
cation teachers; and improving classroom management
skills. The author emphasises that continuous, collabo-
rative professional development is critical for successful
inclusion. M.L. Boscardin’s (2005) work formed the ba-
sis for the development of a questionnaire and criteria
for assessing the readiness of future physical education
teachers to work in an inclusive setting. Elements of this

model, such as collaborative problem-solving, increasing
self-esteem, collaboration, and improving classroom man-
agement skills, became key guidelines in the development
of research tools. Ukrainian scholars, in particular A.A. Ko-
lupaieva et al. (2012), are unanimous in their position that
inclusive education is defined as a set of educational ser-
vices. This set guarantees the basic right of every child to
receive education in general secondary education institu-
tions at the place of residence. Their scientific research has
made it possible to understand that the key aspect is the
formation of an educational environment capable of meet-
ing the unique educational needs of each child, taking into
account their individual psychophysical characteristics.
This implies the openness of the educational system for
all children and its adaptation to the diversity of the stu-
dent contingent. An inclusive educational environment is a
multi-component and dynamic system that ensures equal
access to education for all students, going beyond physical
adaptation alone.

According to the concept of I. Demchenko et al. (2021),
the professional competence of physical education spe-
cialists should ensure not only the effective organisation
of physical education of various social groups, but also
successful professional activity in the field of sports that
meets the current requirements of the labour market. The
result of training is professional competence, which is a
broader and deeper concept compared to the traditional
categories of “readiness” or “preparedness”. This approach
emphasises the need to form in graduates not only knowl-
edge and skills, but also a holistic ability to effectively
solve professional tasks in the dynamic conditions of mo-
dernity. The author’s model of professional training of
future physical education teachers is based on a systemic
approach to the formation of professional competence, in-
tegrating theoretical training, practical skills and personal
qualities necessary for successful activity in an inclusive
educational environment.

Within the scientific discourse of professional training
of physical education teachers for activities in an inclusive
environment, a key aspect is the teacher’s ability to empa-
thise and understand the psychological characteristics of
students. Given the diverse challenges faced by students
with special needs, the physical education teacher must
be sensitive to their needs, provide emotional support,
and ensure a safe environment for physical activity. This
involves not only observation but also active listening to
students to deeply understand their emotional state and
adequately respond to their needs. Tolerance and flexibil-
ity are imperative components of effective work in an in-
clusive environment. The physical education teacher must
be ready to adapt pedagogical approaches to the needs of
different students, in particular those with physical limita-
tions or cognitive difficulties. This may require adjusting
training models, selecting specialised equipment, and de-
veloping adapted physical exercises that take into account
the capabilities of each student. Flexibility of approaches
and the ability to adapt to changing conditions are key to
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ensuring equal opportunities for all students to participate
in physical education classes, contributing to their overall
physical and psychological development.

According to leading scientific concepts, in the process
of preparing future physical education teachers to work in
an inclusive environment, it is necessary to focus on the
development of students’ creative potential. It is important
to provide them with opportunities for innovative applica-
tion of acquired knowledge and skills, which will facilitate
the transition from reproductive to productive levels of
professional activity. This approach forms teachers who are
able not only to reproduce the studied material but also to
generate new ideas and effective solutions in dynamic and
unpredictable conditions of inclusion, which is confirmed
by the results of the criterion analysis.

CONCLUSIONS
Based on the conducted research, it can be stated that the
developed model of training future physical education
teachers for professional activity in an inclusive environ-
ment is timely, theoretically sound and practically signifi-
cant. Its relevance is due to its compliance with state pol-
icy and European standards of inclusive education, which
are actively implemented in Ukraine at all levels of edu-
cation. The model meets modern requirements, ensuring
the training of teachers who are able to effectively meet
the educational needs of children with special educational
needs. The developed model integrates leading pedagogi-
cal approaches, in particular, competency-based, systemic,
activity-based and practice-oriented, which creates a ho-
listic system of training future teachers.

It ensures the formation of cognitive, motivation-
al-value, operational-activity, reflective-evaluative, so-
cial-communicative and emotional-volitional competen-
cies in students that meet modern educational standards
and labour market requirements. The pedagogical condi-
tions provided by the model include the formation of pos-
itive motivation for professional activity, psychological
and pedagogical support for students, specially oriented
content of training and organisation of practical training
in inclusive classes. This ensures active assimilation of
knowledge, development of professional skills and the abil-
ity to effectively interact with students and colleagues. The
operational-content block of the model is implemented

in three stages: adaptive-orientational, content-reflective
and practical-transformative, which contribute to the in-
tegration of theoretical knowledge with practical skills.
Experimental verification of the model confirmed its high
effectiveness. In the experimental group, a significant in-
crease in the number of students at high and sufficient lev-
els of readiness was observed (12.5% and 25.7%, respective-
ly), which significantly exceeds the indicators of the control
group. At the same time, the number of students at medi-
um and low levels decreased, which indicates the success-
ful formation of professional competencies and a positive
attitude towards inclusive education. The results obtained
allow using the model as a basis for developing methodo-
logical recommendations, teaching aids and training pro-
grams aimed at improving the professional competence of
future physical education teachers and ensuring high-qual-
ity physical education for students with special education-
al needs. A promising direction for further research is the
development of specialised physical training programs for
children with special needs and the preparation of future
teachers to work with students with intellectual spectrum
disorders, which will contribute to their effective social de-
velopment and integration into the educational process.
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The integration of digital management platforms
in teacher training: A practice of students

4 N

Abstract. The widespread introduction of digital educational platforms in higher education creates conditions
for the modernisation of the educational process, increasing its interactivity and individualisation, which is of
particular importance in the development of digital competence of philology students as a necessary component
of their professional training. The purpose of the study was to analyse the results of monitoring the centralised
educational platforms New Knowledge and Eddy by philology students during their teaching practice through their
interaction with teachers and secondary school pupils. The methodology included a structured assessment of the
functionality, usability, security, and other criteria of the platform using a questionnaire and a test programme, in
which teachers, students, and pupils (134 people in total) participated. The survey results allowed comparing the
assessments of the New Knowledge and Eddy educational management platforms by different user groups. The most
significant differences were found in the assessments of the educational and communication capabilities of the
platforms: for New Knowledge, the difference between teacher assessments and student assessments was 1.6 points,
and for Eddy, it was 1.3 points. This is explained by students’ desire to have a digital educational environment with
various feedback channels. The criteria of reliability and ease of use of the Learning Management System (LMS)
were identified as priorities for teachers. The technical capabilities of the New Knowledge platform were rated by
teachers and students at 3.4 and 4.2 points, respectively. The reliability of the Eddy platform was rated significantly
higher by teachers, 4.5 points. As Ukraine transitions to centralised management of secondary education, feedback
from teachers and students on specific management platforms will help to identify optimal solutions for managing
the educational process

Keywords: digitalisation; digital competence; teaching practice; Learning Management System; Eddy platform;
New Knowledge platform )

INTRODUCTION

Modernisation of the education system at all levels is im-
possible without changes in the training of future teachers,
without them possessing real professional competencies,
the improvement of which is directly related to the qual-
ity of university and school education. Quality education
is one of the international sustainable development goals.
Despite some progress, critical issues such as teacher
shortages, limited professional training, and the need to
improve students’ reading skills remain unresolved, which

highlights the importance of better teacher training. S. Lyt-
vynova et al. (2024) analysed the All-Ukrainian Online
School and determined that it provides video lessons, test-
ing materials, and independent work resources covering 18
school subjects for grades 5-11. Researchers emphasised
that this platform plays a critical role in maintaining access
to education during emergencies, including the pandemic
and ongoing wartime disruptions. Report on the Results of
Studying the Issue of the Organised Start of the 2022/2023

Suggested Citation:

Orlov, 0. (2025). The integration of digital management platforms in teacher training: A practice of students. Pedagogical Sciences, 85,

46-53. doi: 10.33989/2524-2474.2025.1.46.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0002-2338-118X
https://pednauki.pnpu.edu.ua

O. Orlov

Academic Year in Preschool, General Secondary, and Out-
of-School Educational Institutions (2022) examined the
E-School platform as a centralised school management
system. Approximately 5,000 schools nationwide use this
tool, despite the presence of more than 10 similar systems,
highlighting both its importance and its limitations com-
pared to more popular platforms.

V.G. Kremen et al. (2023) investigated the challeng-
es of Ukrainian higher education under martial law and
recovery. The study emphasised the mismatch between
graduate qualifications and labour market requirements,
while also pointing to artificial intelligence as a promising
area for improving teaching and learning quality. A. Boz-
kurt (2025) analysed the risks of over-digitalisation in ed-
ucation. The researcher warned that learning may be re-
duced to the management of automated tasks, which could
leave students unprepared to meet the demands of a com-
plex, critical, and constantly changing environment. A. Tk-
achenko (2024) analysed the advantages and risks of dig-
ital transformation in traditional education. The analysis
included the use of MOOCs, augmented reality, and inter-
active platforms, showing that such tools increase motiva-
tion and accessibility but also require balanced implemen-
tation. M. Marienko & A. Sukhikh (2022) investigated the
role of digitalisation through the lens of individualised
learning. They concluded that digital tools allow tailoring
of education to students’ personal needs, thus enhancing
cognitive motivation and student-centred approaches.
M. Zhenchenko et al. (2022) examined open educational re-
sources as a factor in the modernisation of the educational
process. Their study showed that such resources contribute
to equity in education, broaden access to quality materials,
and support the development of global thinking skills.

A. Dagtas et al. (2024) emphasised the concept of “job
crafting” in teacher education. Their research highlighted
how adjustments in practices during professional training
help to align future teachers’ competencies with the ex-
pectations of both institutions and stakeholders. R. Sun
& P. Du (2023) focused on the role of practice in fostering
teacher creativity. Their study demonstrated that creative
engagement during internships enhances the educational
environment and directly contributes to the professional
growth of future teachers. G. Wu et al. (2023) examined prin-
cipals’ motivational styles and their impact on preparing
future teachers for work. The researchers found that sup-
portive leadership significantly improves the work prepa-
ration climate, which is essential for effective integration
of digital tools in education. Considering these aspects, it is
clear that the integration of advanced digital learning tools
into the pedagogical processes of universities is one of the
pressing issues of contemporary education. Research con-
firms that centralised educational platforms and learning
management systems (LMS) contribute to the development
of information and digital competencies, global thinking,
communication culture, and motivation for cognitive ac-
tivity among students.

The purpose of this study was to examine the expe-
rience of philology students in using the centralised edu-
cational platforms New Knowledge and Eddy during their
teaching practice, with an emphasis on assessing function-
al and technical characteristics of the systems and on dif-
ferences in perception between teachers, pupils, and stu-
dent interns.

MATERIALS AND METHODS

New Knowledge (n.d.) and Eddy (n.d.) platforms were ana-
lysed and characterised based on their official websites and
functionalities as part of the AICOM system for centralised
management of educational institutions. To evaluate the
effectiveness of the New Knowledge and Eddy educational
platforms, a survey method (Creswell & Creswell, 2022) was
used, based on the assessments of teachers and students at
schools and universities. The survey of users of educational
platforms was descriptive and exploratory in nature, as all
questions focused on the priority characteristics proposed
by scientists in their research:

» dialogicity as the interaction of participants in the
educational process in synchronous and asynchronous
modes;

» interactivity of the educational process as a team ac-
tivity during which there is an active exchange of thoughts,
ideas, and suggestions (Morse et al., 2021);

» atmosphere of educational cooperation, motivation
to complete homework assignments, ease and success in
mastering educational material (Kartashova & Plish, 2020;
Mliashenko et al., 2022):

» functional suitability, reliability, productivity, ease
of use, security, compatibility, ease of maintenance, and
portability (Ouadoud et al., 2021).

To analyse the LMS used in schools in the Poltava
Oblast, educational and technical characteristics were se-
lected from the official websites of the New Knowledge and
Eddy platforms, including criteria developed by the afore-
mentioned researchers, which were used to create a ques-
tionnaire for subject teachers, administrators, students,
and pupils. 26 school teachers, 15 university students, and
93 students of secondary general education institutions
(grades 5-7) took part in the survey. Two academic groups
of students (15 people) who were studying in the second
educational semester of the 2024-2025 academic year were
involved in preparing for the survey, and two teaching
methodologists who helped to process and systematise the
assessment results. During their internship at Poltava Sec-
ondary School No. 23 and Scientific Lyceum No. 3, philol-
ogy students acquired skills in working with the platform
and conducted anonymous individual surveys of teachers
and students. The survey was conducted in writing in ac-
cordance with ethical standards for working with children
(United Nations, 1948; Code of Academic Integrity of the
V.G. Korolenko Poltava National Pedagogical Universi-
ty, 2022). Questions for teachers, pupils, and university
students are listed in Table 1.
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Table 1. Test programme for evaluating the educational platform
for centralised management of an educational institution

Evaluate the functionality of the educational platform for managing an educational institution:

» organisational 0 1,2 3|45

1. » educational 0 1,2 3|45
» communicative 0 1,2 3|45

» analytical 0 1,2 3|4 |5

2 Evaluate the productivity of the digital platform in comparison 0 1.2 3 4 5

. with non-digital means of learning, assessment, analytics, communication
Evaluate how compatible the school management platform is with other educational programmes
& forl ing, knowledge testing, communication between students, and with parents 01121345
or learning, knowledg g, , p

4. Evaluate the ease of use of the educational platform for managing an educational institution 0 1,2 3|45
s Rate the reliability of the school educational platform with points from 1 to 5 0 1,2 3|45
6. | Rate the level of security of the educational platform in the educational process and educationalwork | 0 | 1 | 2 | 3 | 4 | 5
7. Evaluate the capabilities of the educational platform in terms of repair ability 0 1,2 3|45
8. To what extent does the school educational platform meet the portability criterion 0 1,2 3|45
9. Evaluate the platform as a whole on a five-point scale 0 1,2 3|45

Source: compiled by author

The survey results were analysed by the internship su-
pervisor, and the responses of students and teachers were
counted by university students. The effectiveness of edu-
cational software was measured on a five-point Likert scale
with the following options: disagree, somewhat disagree,
somewhere in the middle, somewhat agree, agree.

RESULTS
Platforms New Knowledge and Eddy have many stand-
ard features and are part of the Automated Information
Complex for Education Management (AICOM). The New

Knowledge LMS and Eddy are described in Table 2. This
electronic education management system is designed to
create a single integrated electronic environment that
ensures uninterrupted electronic document flow in re-
porting, communication, notification, polling, voting,
and data collection processes. Currently, 5 educational
platforms are connected to the AICOM system for cen-
tralised management of educational institutions: New
Knowledge, HUMAN School, Eddy, Unified School, and
My School. The survey results for the New Knowledge
platform are shown in Figure 1.

Table 2. Characteristics of educational management platforms
for educational institutions selected for educational practice bases

No. Title Content Users
New Knowledge Information and communication platform for centralised management
g of the institution. Electronic document flow. 7,000
1. Educational resources: lesson creation, distance learning, feedback, educational institutions
- and communication. in Ukraine (AIKOM)
NZ.UA Analysis of student, class, and school performance.
Eddy Centralised institution management platform. 3000
2 d d Electronic document management. o ducationa;l institutions
: e J Educational resources: tools for distance and blended learning, R .
. . . in Ukraine (AIKOM)
creation of online courses, own online lesson module.

Source: developed by the author based on Eddy School (n.d.), New Knowledge (n.d.)
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Figure 1. Monitoring results of the centralised management platform New Knowledge

Source: developed by the author
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The functionality (organisational, educational, com-
municative, and analytical) of the New Knowledge platform
was rated 4.2 by teachers, 4 by pupils, and 4.2 by student in-
terns. Weighted average score for the functionality of LMS
New Knowledge was 0.2 points higher among the organis-
ers of the educational process than among its participants.
Student interns were only theoretically familiar with the
platform’s functions, but they highly rated its organisation-
al, educational, communicative, and analytical functions.
Respondents’ assessments of the productivity of the dig-
ital platform compared to non-digital means of teaching,
assessment, analytics, and communication varied greatly.
Teachers gave a score of 4.4, indicating the advantages of
digital teaching tools over traditional ones, while university
students gave the highest score of 5. Notably, digital man-
agement platforms are a completely new system for higher
education students, which did not exist when they were in
school. Therefore, the teachers consider the introduction
of LMS to be a striking example of the digitalisation of ed-
ucation. Only 3 points were given for student perception of
the advantages, which is explained by greater teacher and
parental control over learning compared to previous years.

The compatibility of LMS New Knowledge with other
educational programmes for learning, knowledge testing,
and communication between students and parents was as-
sessed by respondents with discrepancies: teachers — 2.5
points, university students and pupils — 4.8 and 3.5 points,
respectively. Such large discrepancies are conditioned by
the greater awareness of students, especially those in high-
er education, of digital educational platforms. The compat-
ibility of the centralised school management platform with
other educational resources was rated highly — 4.8 points,
as the New Knowledge LMS has connections to interac-
tive textbooks, distance learning platforms, competitions,
projects, webinars, etc. Figure 2 shows the capabilities of
the systems in terms of their potential for use in distance
learning, and other multimedia platforms.

The ease of use, reliability, security, maintainability,
and portability of the platform characterise the technical
capabilities of the New Knowledge LMS. School teachers
rated it 3.2 points, pupils — 4.5, and student interns — 4.
The overall rating of the platform was: 3.8 points from

University
students

Pupils

Teachers

teachers; 3.5 from pupils; and 4.5 from student interns.
The reasons for the differences in the assessment results
can be explained by the different levels of awareness of the
functional and technical features of the platform among
teachers and students, and the desire of students to have
more diverse content for learning and communication
within the LMS. The New Knowledge platform received
more complaints about reliability, as its operation was
often interrupted due to heavy loads on the system and
external conditions related to military operations. In ad-
dition, teachers were more aware of these difficulties with
grading and writing homework assignments than students,
so technical problems with the platforms were rated low-
er by teachers than by students. The survey results for the
Eddy platform are shown in Figure 3.

A

npawyosatu HagvanbHi

a NZ.UA KypHanu
A

LUkinbHa
6a3a gaHux

Poaknag

jedn—1
KoticrpykTop
e

roBHe NiAKNIOUEHHS

HaByankHi

[=] nnawm

P
Npoexn  Snepesar Eddy  Kowraktu [ Miznowrmics )
Yo J

Figure 2. Interfaces of the New Knowledge
and Eddy platforms
Source: developed by the author based on Eddy School (n.d.), New
Knowledge (n.d.)
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Figure 3. Monitoring results of the centralised management platform Eddy

Source: developed by the author
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Monitoring of the Eddy platform differed in some re-
spects from the New Knowledge platform, with most indi-
cators deviating by an average of 0.4 points. Thus, the func-
tionality (organisational, educational, communicative,

and analytical) was rated 4.2 points by teachers and stu-
dent interns and 3.8 points by students. The summary re-
sults of the survey on New Knowledge and Eddy are pre-
sented in Table 3.

Table 3. Summary table of LMS New Knowledge and Eddy monitoring results

New Knowledge Eddy
Teachers Pupils | University students | Teachers Pupils | University students
1. 4.2 4 4.2 4 4 4.2
2 4.4 3 5 4 3.8 4
3 2.5 3.5 4.8 3.5 3.5 4.8
4 3 3.6 3.8 3.5 3.6 3.8
5. 3 3.5 4.4 4.5 4 4.4
6 4 4.5 4 4 4.5 4
7 3 4.5 4.2 4.5 3
8 4.5 4.2 4 4.5 4.2 4
9 3.8 3.5 4.5 3.8 4 4.5

Source: developed by the author

Using a questionnaire that assessed the functional
characteristics of LMS, the degree of correspondence be-
tween the technological capabilities and educational pre-
requisites for learning on the New Knowledge and Eddy
platforms was measured. The monitoring results demon-
strated the greater reliability of the Eddy platform, which
was rated 4.5 points against 3 for the New Knowledge plat-
form in terms of convenience. Accordingly, in terms of ease
of use, the score was 3.5 against 3; in terms of maintaina-
bility, 4.2 against 3. These results provide tools for higher
education teachers and school administrators to select and
develop programmes that improve learning management
and LMS integration. The results also provide a strong ra-
tionale for conducting longitudinal studies aimed at exam-
ining the long-term impact of teaching practices on stu-
dent learning outcomes.

DISCUSSION

While researching digitalisation processes, ways to inte-
grate secondary and higher education through the use of
LMS were identified. The study focused on two aspects:
practical activities of university students and the analysis
of centralised learning management systems. These as-
pects are often considered separately in scientific research,
without being combined. In this study, points of contact
were found between the integration of teaching practice
and digital learning tools, as practical activities provide
students with direct interaction with educational institu-
tion administration, teachers, and pupils. Such interac-
tions not only support professional development but also
allow for the practical testing of educational platforms in
real educational environments.

The principle of relationships was considered essen-
tial to ensure that educators could respond effectively to
changes in the educational environment, as highlighted

s0)

by I. Kunnari et al. (2021). This approach is particular-
ly relevant in teacher training programmes, where the
ability to adapt to change constitutes one of the primary
objectives. In this study, student teachers followed these
principles while conducting surveys and interacting with
teachers and pupils, which helped them to understand the
dynamics of school environments and teaching practic-
es. B. Dreer (2023) emphasised that teacher training pro-
grammes define the professional role of future specialists,
and optional work constitutes a meaningful component of
general education, reinforcing the importance of practical
experience in forming professional competencies.

During the evaluation of centralised management
platforms, N. Dhanpat (2022) highlighted the growing im-
portance of professional training in adapting to technolog-
ical changes in the workplace. The study emphasised that
optional work allows future professionals to develop prac-
tical skills that correspond to 21st-century demands. In
this study, student teachers’ activities demonstrated that
structured practical tasks help to strengthen professional
competencies while simultaneously fostering the ability to
navigate changes in educational environments. The influ-
ence of psychological factors such as self-efficacy and mo-
tivation was also evident, supporting X. Huang et al. (2023),
who noted that engagement in practical activities increases
structural resources and reduces obstacles when respond-
ing to changes in educational contexts. L. England (2023)
explored the intersection of professional activity and high-
er education through analyses of educational programmes
and interviews with teachers, current students, and gradu-
ates. The study addressed issues such as measuring success
in professional careers, graduate outcomes, development
of creative and technical skills, and engagement in profes-
sional development. These findings align with this study’s
results, which show that practical activities combined with
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digital tools provide opportunities to develop both profes-
sional and digital competencies, an area often underrepre-
sented in existing research.

AV. Khomenko (2025) argued that integration of dig-
ital innovations into pedagogical practice supports a com-
petency-based approach. Various educational technologies
were examined, including LMS, MOOCs, Al tools, VR/AR,
digital assessment and proctoring systems, blockchain
technologies, learning analytics, mobile and microlearning
tools, collaborative platforms, gamification, and simula-
tions. In this study, LMS and related tools were applied in
practical tasks, demonstrating how digital integration opti-
mises learning, improves teaching effectiveness, enhances
knowledge assessment, and supports the development of
both general and professional competencies. Nonetheless,
AV. Khomenko noted that specific implementation strat-
egies for educational platforms in secondary and higher
education institutions remain underexplored, which this
study partly addresses by examining student interactions
with platforms in practice.

Digitisation processes in general secondary education
were analysed by O.V. Ovcharuk (2023), who used surveys
of teachers and educational specialists to identify pop-
ular digital tools, available resources, teachers’ needs,
self-assessed digital competence, and the specifics of or-
ganising education under challenging conditions. While
0.V. Ovcharuk provided a broad overview of the education-
al environment, the study did not analyse specific LMSs
in terms of their perception by teachers, student teachers,
and pupils. This study extends those findings by evaluat-
ing both the use and perception of educational platforms
in practical training. V.Yu. Bykov (2022) proposed an anal-
ysis of digital platforms in Ukrainian education, including
types of learning management, content management, and
communication/collaboration tools. V.Yu. Bykov highlight-
ed difficulties with content importation and the lack of
anti-plagiarism control, showing that platform evaluation
often emphasises content rather than management func-
tionality. In this study, attention was given not only to con-
tent but also to the effectiveness of platforms in supporting
practical teaching activities and the quality of interaction
between participants in the learning process. The imple-
mentation of digital literacy initiatives and monitoring

CONCLUSIONS

Research into the integration of LMS into the teach-
ing practice of students at pedagogical universities has
demonstrated new approaches to pedagogical education,
highlighting the importance of the interaction between
the digitisation of education and the activities of second-
ary and higher education institutions. The results indi-
cate that the development of digital competencies among
student teachers is mediated by resources and databas-
es of practices that will serve as students’ workplaces in
the future. The study also highlights the need to develop
teacher training programmes through the monitoring of
digital learning tools, in particular LMS. The integration
of digital management platforms into the practical ac-
tivities of higher education demonstrates practical ways
of implementing professional skills through interaction
with teachers and secondary school pupils. During a
comprehensive introduction to educational platforms in
practical activities, students achieved significantly bet-
ter results, reflecting their learning outcomes, thorough
independent work, and creative approach to presenting
monitoring results.

The comparative monitoring of New Knowledge and
Eddy platforms showed that although both systems pro-
vide basic organisational, educational, communicative,
and analytical functions, Eddy demonstrated greater re-
liability, convenience, and maintainability. However, New
Knowledge remains more widespread and better integrat-
ed into the centralised AICOM system, which explains
its continued dominance in Ukrainian schools. The dis-
crepancies in evaluations among teachers, students, and
interns confirm the need for differentiated approaches
to training future teachers in the effective use of digital
platforms. Further research on this topic is planned, fo-
cusing on the quality of students’ knowledge in learning,
writing term papers, and scientific research, among oth-
er areas, with a particular emphasis on the use of various
types of open educational resources in independent and
practical activities. The topics of master’s theses were
also developed based on the implementation of educa-
tional platform resources in the theoretical and practical
training of students.

of educational platforms at Poltava National Pedagogical ACKNOWLEDGEMENTS
University during the second academic year demonstrated  None.
that a comprehensive introduction of platforms in practi- FUNDING
cal activities significantly improved student performance.  None.
Students showed higher levels of learning, independence, CONFLICT OF INTEREST
and creativity in presenting monitoring results. None.
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IHTerpaudia nnatopm umdppoBoro ynpasniHHA
B NiAroToBKY BYMUTENIB: NPaKTUKa CTYAEHTIB

4 N

AHoOTaUiqa. Illupoke BHpoBamkeHHS LM(POBMX OCBiTHIX IIaTGOPM y BUIIii IIKOAI CTBOPIOE YMOBM IS
MoOJiepHi3allii OCBiTHBOTO IIpOlLleCy, MiABUINEHHS Or0o iHTepaKTMBHOCTI Ta iHgMBimyasisaiii, mo HabyBae
oco6mBOoi 3HAUYMOCTi Y popmMyBaHHI 1[MPPOBOi KOMIIETEHTHOCTI CTYIeHTiB-(}isonoriB K Heo6XigHOI CKIam0BOT
ixHboi mpodeciitHoi miaroroBku. MeTow HOCTiAKeHHS 6yB aHasli3 pe3y/lbTaTiB MOHITOPMHIY LIeHTPali30BaHMUX
ocBiTHix mnaTdopmam New Knowledge ta Eddy crymenTamm-dinonoris mix vyac memaroriyHoi mpakTUKM yepes
iXHIO B3a€EMOZII0 3 YUMTeNSIMM Ta YYHIMM CepefHiX WIKiI. MeTomosorisi BK/IOYaga CTPYKTYPOBAHY OL[iHKY
(byHKUiOHAIBHOCTI, 3pYyYHOCTI BUKOPUCTaHHSI, 6e3MeKky Ta iHMKUX KpuTepiiB miaaTdopmu 3a LOMOMOIO aHKeTU
Ta TeCTOBOI IPOTPaMM, yYaCThb B IKUX Gpaiu YUUTENi, CTYIeHTH, YUHi (Ycboro 134 oco6u). PesynbTaTut OMUTYBaHHS
JIO3BOJIMJIN 3iCTaBUTHU OLiHIOBaHHS OCBiTHiX muatdopm ynpasainHsi New Knowledge ta Eddy pisHumu rpynamm
KOPUCTYBauiB — YUUTEISIMM, YIHSIMY LIKIJI Ta CTyLeHTaMu YHiBepcuTeTy. HajicyTTeBiIi po36ixkHOCTi 6y710 BUSIBIEHO
B OLIiHKaX HaBYQJIbHUX Ta KOMYHIKaTMBHMUX MOXIMBOCTeit maatdopm 1udpoBOro ymnpapiiHHS HaBYaIbHUMU
3aknagamu: nas miaatdopmu New Knowledge BimxmieHHSI MiK OLiHKaMM BUMTENiB 3 OLHOrO OOKy Ta YYHiB i
CTYIEHTIB — 3 IPyroro, CTaHoBmJIO 1,6 6aniB, BogHouac mias Eddy — 1,3 6anu, 110 MOSICHIOETHCSI OasKaHHSIM YUYHIB
LIKiJZT Ta CTYLEeHTIB YHiBEPCUTETY MaTy CydacHe OCBITHE cepeloBUIle 3 Pi3HOMAaHITHMMM KaHalaMu 3BOPOTHOTO
3B’13Ky. Kputepii HafiitHOCTi Ta 3pyYHOCTi KOPUCTYBAHHS CUCTEMOIO yIIpaBiiHHsa HaBuaHHsIM (CYH) 6yiio BU3HAHO
NpiOPUTETHUMMU JJ1s1 BUMTENiB: TexHiuHi MoskinBocTi matdopmu New Knowledge, Bkitouaioun peMOHTO3ATHICTh
Ta IOPTATUBHICTb, OyJIa OLliHEHA YUUTEISIMY, YIHSIMU LIKiJ Ta CTYIEHTaMU YHiBEPCUTETY B MexXax 3,4 Ta 4,2 6aniB
BigmosigHo. HapiitHicTs maTdopmu Eddy 6yna ouineHa BUnTensIMM 3HaYHO Bulle — 4,5 6anamu. OcKibky YRpaina
IepexoAuUTh 40 LeHTPali30BaHOr0 YIIPaBIiHHS CepeJHbOIO OCBiTOI0, BiIlYKM BUMTEJIB Ta YYHIB I[00 KOHKPETHUX
1aTopM yIpaBaiHHS JOTIOMOKYTh BUSHAUMUTU ONITMMaUIbHI pillleHHs /i yIIpaBliHHS HaBUaJbHUM IIPOLLECOM

KnouoBi cnoBa: nudposisaliga; nudposa KOMIETeHTHICTh; TefaroriyHa MpakTHKa; CUcTeMa YIIpaBliHHS
HaBuaHHAM; riaTdopma Eddy; miatrdhopma New Knowledge D
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Application of diagnostic competency-based tasks as a means
of mitigating educational losses of prospective geography teachers

4 N

Abstract. The problem of the emergence and overcoming of educational losses of future geography teachers in
higher education institutions of Ukraine in the context of modern challenges is relevant: the consequences of the
COVID-19 pandemic, military actions and martial law. The aim of the study was to provide a theoretical justification
for the methodological principles of using diagnostic competence-oriented tasks as a means of minimising educational
losses among students, based on empirical research. The study used methods of analysis, synthesis and systematisation
in processing the source base. To identify the causes of educational losses and determine their scope and content,
testing, pedagogical observation and interviews were used. The terms “educational losses”, “learning gaps” and
“learning gaps” were systematised as pedagogical categories; the causes of educational losses, the scale and duration
of their impact, and ways to overcome them were analysed. A step-by-step algorithm for correcting educational
losses and the need to use digital teaching aids were substantiated, and the positive and negative consequences of
using artificial intelligence to overcome educational losses among applicants were characterised. The paper defines
the essence of diagnostic competence-oriented tasks, conducts research on the scope and content of educational
losses based on their application, provides examples of the author’s diagnostic tasks in the discipline ‘Methods of
Teaching Geography,” and a graphical diagram of the process of awareness and correction of educational losses using
these tasks. The result of the authors’ research was the development of a methodological model for assessing and
overcoming educational losses, which has practical significance and can be used by teachers in educational institutions

Keywords: higher education seekers; learning gaps; learning gaps; artificial intelligence; methodological model

INTRODUCTION

In the conditions of serious challenges faced by Ukrainians,
education remains the stronghold that keeps its position.
However, higher education students have limited access to
the educational process compared to students in European
countries, which is caused by martial law and air attacks on
the territory of Ukraine. At the same time, the restoration
of normal learning during the war is of a great value, as it is
a process that gives young Ukrainians confidence, stability,

and a sense of safety. O. Lokshyna et al. (2022) provided a
review of the views of the international community on the
functioning of education in wartime, as well as the support
of the European Union for the integration of Ukrainian chil-
dren and young people into the education systems of EU
member states. It was noted by the authors that during the
war the basic human right for education is violated, as the
educational system becomes a target of military aggression,
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suffering attacks both on participants of the educational
process and on the educational infrastructure.

In the methodological recommendations by O.M. To-
puzova (2023), it is stated that during the full-scale war
the education in Ukraine suffered significant losses and
negative effects. Therefore, the increase and accumula-
tion of educational losses is being caused by objective
conditions. As highlighted in the international study by
N. Jones et al. (2021), “gender, disability, and poverty in-
tersect, deepening social inequality in access to distance
learning”, which prevents equal opportunities in times of
crisis. Yu. Nazarenko (2022) determined the reasons for ed-
ucational losses of learners and the consequences of their
long-term impact in Ukraine, and described international
experience in researching educational losses and approach-
es to their compensation. It was established that long-term
educational losses may have serious consequences for the
development of society and the economic well-being of
the individual. A. Kendyukhova & O. Shylo (2024) defined
“educational losses” as “losses of opportunities for com-
prehensive personal development - intellectual, social,
emotional, psychological, etc.” They state that educational
losses affect the intellectual potential of the nation, eco-
nomic situation, the readiness of learners for independent
life, and in the future may negatively influence the scien-
tific, technological, and socio-economic development of
Ukraine over a long period of time.

S.0. Naumenko (2023), in an article devoted to the study
of foreign experience in overcoming educational losses and
the possibilities of using this experience in Ukrainian gen-
eral secondary educational institutions (GSEI), identified
directions of solving this problem, such as adjustment of
training courses, re-study of the material, extended learn-
ing time, private lessons, and similar measures. In the article
by PV. Moroz (2023), potential mechanisms for overcoming
educational losses in Ukraine are given. Among the ten sug-
gested directions of activity, special attention is drawn to the
following: “Development of high-quality digital educational
content. The creation of e-textbooks and online platforms
for learning different subjects will allow learners, regardless
of their circumstances, to have broader access to educational
services” and “Conducting fundamental and applied scien-
tific research on the issue of educational losses with the aim
of developing scientific and methodological framework for
the compensation of educational losses”.

S. Trubacheva et al. (2024) consider the lack of learners’
independence (low learning motivation, lack of awareness
of educational goals, and weak activity of students while
distance mode) as the main reason of educational losses,
and propose the technology of independent knowledge ac-
quisition as an effective solution. O. Topuzov et al. (2023),
analysing the processes taking place in Ukrainian educa-
tion, state that prevention and minimisation of educa-
tional losses of learners “should be carried out on complex
grounds, systematically and consistently, in accordance
with the main components of the educational process”.
Thus, most researchers view the problem of educational

losses as arising from limited access to education, instabili-
ty of learning conditions, and changes of its formats. Educa-
tors cannot control the course of military actions or natural
disasters, but they can influence the studying process and
reduce the number of educational losses, thereby decreas-
ing the extent of post-traumatic syndrome among learners.

Learners are in difficult life situations, forced to change
places of residence, and remain in conditions of increased
danger. All this leads to the fact that education in general
secondary educational institutions (GSEI) is conducted in a
combined online and offline mode, which is less effective,
as it reduces the pedagogical influence of teachers on stu-
dents’ motivation towards learning. Accordingly, higher ed-
ucation students who enter the first year of the bachelor’s
degree have educational losses that need to be diagnosed and
taken into account when designing the educational process
in higher educational institutions (HEI). Despite the com-
prehensive implementation of offline learning conditions
in HEI, the current realities of life in Ukraine and safety re-
quirements for the organisation of the educational process
also lead to the emergence of educational losses of higher
education students. Thus, there arises the problem of deter-
mining the scope and content of these educational losses and
developing ways to overcome them both in GSEI and HEI.

Therefore, the purpose of the article was to deter-
mine the theoretical foundations and applied aspects of
the methodology for creating and using diagnostic com-
petence-oriented tasks in order to overcome education-
al losses in the process of professional training of future
geography teachers.

MATERIALS AND METHODS

To achieve the stated aim, both theoretical and empirical
research methods were used. An analysis and generalisation
of the source base related to the subject of the study were
carried out; systematisation of the component structure of
the concept “learning losses” was made. Existing defini-
tions and approaches to the interpretation of educational
losses were systematised. The component structure of the
concept was arranged. Based on the synthesis of the results
of theoretical analysis and data from previous studies, a
methodological model for assessing educational losses of
future geography teachers was developed. Owing to this
step-by-step approach, methodological foundations were
formed for designing diagnostic competence-oriented tasks
to identify gaps in the professional training of students.

Among empirical methods, testing, pedagogical obser-
vation, and interviews were applied. The aim of the empir-
ical stage was to identify the volume, content, and reasons
for educational losses both quantitatively and qualitatively.
Testing was conducted at Poltava V.G. Korolenko National
Pedagogical University before the beginning of the cours-
es “Physical Geography of Continents and Oceans” and
“Physical Geography of Ukraine” in September of the third
semester of study, using competence-oriented tasks of
three levels of complexity using a 100-point grading scale.
The research involved a group of 14 second-year students
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and 15 students of the bachelor’s level programme “Sec-
ondary Education (Geography)”. Testing was conducted in
the classroom during a lecture. Each student received tasks
of all levels of complexity in order of increasing difficulty.

The first-level tasks were focused on controlling the
acquisition of empirical knowledge, namely geographical
facts, geographical nomenclature, and geographical rep-
resentations. The second-level tasks were productive and
required the application of geographical knowledge and
skills. The third-level tasks were aimed at identifying the
level of theoretical knowledge formation and its applica-
tion for solving problem situations and creative-level tasks.
Pedagogical observation was carried out during classroom
lessons with fixation of students’ activity at the beginning
of the lesson. Interviews were conducted individually to
clarify subjective reasons for educational losses (low mo-
tivation, lack of awareness of goals, difficulties of distance
learning). All this made it possible to outline the main sub-
jective barriers to learning and integrate them into correc-
tive measures of the methodological model.

The use of all empirical methods was accompanied
by clear rubrics of assessment criteria. The processing of
test results involved the distribution of students’ mistakes
according to the levels of complexity of diagnostic com-
petence-oriented tasks (COT), quantitative expression of
mistakes in percentages, and visualisation in the form of a
pie chart. The identified gaps were taken into account when
refining the relevant training programmes. The qualitative
analysis of observations and interviews consisted in clas-
sifying the factors causing learning losses. The results of
applying empirical and theoretical research methods were
the basis for creating a methodological model of assessing
and overcoming educational losses of future geography
teachers. The cyclic process “planning - testing - analysis
- correction” made it possible to update the content and
methods of teaching educational components promptly,
guaranteeing that the educational programme meets the
identified needs of students. Testing was conducted in
written form in accordance with ethical standards of work-
ing with children (United Nations, 1948; Code of Academic
Integrity of the Poltava V.G. Korolenko National Pedagogi-
cal University, 2022).

RESULTS AND DISCUSSION
Despite active research by scholars and teachers on educa-
tional losses, there is still a need to study this issue in rela-
tion to the professional training of future geography teach-
ers. For lecturers of relevant educational programmes, it is
important to seek new ways of organising students’ learn-
ing activities, taking into account existing and potential
educational losses, and to try to ensure a high-quality edu-
cational process by using innovative methods and technol-
ogies, digital tools, and advanced psychological and peda-
gogical approaches. On the other hand, the search for ways
to overcome educational losses requires careful theoretical
research of a didactic direction, the development of ap-
plied foundations and methodological recommendations

for the organisation of learners’ educational and cognitive
activities and the evaluation of their learning outcomes.

V. Kovalchuk et al. (2022), after analysing the factors re-
sulting from the threat of the pandemic and the imposition
of martial law in Ukraine, emphasise that “the educational
process in Ukraine is in a crisis situation: on the one hand,
due to the threat of coronavirus spread, and on the other
hand, due to the invasion of the Russian army into the terri-
tory of Ukraine”. This double challenge highlights the need
to adapt forms and methods of learning activities not only
to the conditions of a particular institution but also to the
individual needs of each learner. The authors underline that
“a future qualified specialist should possess professional
skills at a high level, be mobile, and able to respond flexibly
to changes...”, which in turn requires the future geography
teacher to engage in constant self-development, profes-
sional growth, and the development of partnership skills.

In the manual prepared with the support of the In-
ternational Foundation “Renaissance”, it is noted that the
specific feature of educational losses is that if effective
measures are not taken in time to overcome them, they will
accumulate and deepen (Zvynyatskivska, 2023). O. Malykh-
in et al. (2022) argue that creating a new model of education
in the current conditions is practically impossible. There-
fore, the way out of this critical situation should be a cer-
tain adaptation of the existing model of learning to current
realities. It is worth noting that in the absence of reliable
data on the scale of educational losses, the development of
state policy aimed at systematic response becomes espe-
cially important. As Yu. Nazarenko (2022) emphasises: “the
scale of existing challenges does not allow to expect that
they will be solved by themselves without targeted state
policy”. This implies the creation of strategic documents,
in particular the updating of the Educational Assessment
Strategy and the introduction of compensatory measures.
Her study also states that experiencing war at any age has a
negative impact on both mental and physical health. There-
fore, the support that learners can receive in the process of
developing their professional competences is vital. Modern
trends in education require forecasting the consequences of
educational losses caused by the war, since these losses may
significantly influence the social development of Ukraine in
the future. Geographical education combines both natural
and social directions in the formation of key and subject
competences of learners at all educational levels. More-
over, it is aimed at the development of critical thinking,
creativity, and innovativeness, which contributes to social
progress and the development of a high-tech labour market.
Accordingly, the professional training of future geography
teachers should ensure their ability to educate and develop
generations of students capable of solving complex eco-
nomic, ecological, and environmental problems on which
the future of Ukraine depends. At present, the effectiveness
of professional training depends on the ability of lecturers
and students of higher pedagogical education to overcome
existing educational losses. Therefore, before analysing the
corresponding processes in higher educational institutions
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(HEI), it is necessary to determine the terminological basis
of the studied phenomenon.

N. Bychko & V. Tereshchenko (2023) point out that
in scientific literature there are many terms that, having
entered Ukrainian practice through calquing, are some-
times inaccurate. This leads to the fact that in academic
and informational space the same concepts may be used
interchangeably: educational losses, learning gaps, learn-
ing losses, losses in learning, gaps in education, gaps in
learning, learning disparities, achievement gaps, or missed
knowledge. From their work it is known that the most wide-
ly used terms are “educational losses,” “learning gaps,” and
“learning disparities”. The term educational losses should

be considered as a decrease in the level of knowledge, skills,
and competences of learners due to disruptions of the edu-
cational process that arise as a result of emergencies such as
war, pandemic, forced displacement, or prolonged distance
learning. Learning gaps refer to the absence or insufficient
acquisition of knowledge, concepts, or skills necessary for
further successful learning. Learning disparities are a sig-
nificant difference in the level of knowledge and learning
outcomes between learners or groups of learners, caused by
unequal access to educational resources or different learn-
ing conditions that emerged during the pandemic and the
war. This term is often used to describe systemic dispropor-
tions in access to high-quality education (Fig. 1).

- COVID-19 pandemic |
" losls 3f m War l

— ——=| Learning gaps no;/lgﬂelsge, — Crisis situations |
% « competences H Natural disasters |
g % H Interruptions in education |
S5 = T : o]
= Learing difference in —|  Different learning conditions |

disparities academic = Access to resources |

progress L

Individual characteristics |

Figure 1. Scheme illustrating the distinctions between the concepts of “learning gaps” and “learning disparities”
Source: developed by the authors based on N. Bychko & V. Tereshchenko (2023)

The presented scheme clearly distinguishes two
levels of educational losses: “learning gaps” as specif-
ic deficits in knowledge, skills and competences, and
“learning disparities” as larger disproportions in ac-
ademic progress. At the same time, the list of external
and internal factors shows that both gaps and disparities
have a multi-component nature. The awareness of this

distinction helps to develop targeted strategies — from
differentiated diagnostic COT to educational projects
aimed at ensuring equal access to high-quality educa-
tion. It is important to analyse the causes, scope, and
duration of the impact, as well as the manifestations and
strategies for overcoming educational losses, learning
gaps, and disparities (Table 1).

Table 1. Educational losses, learning gaps, and learning disparities as pedagogical categories

Analysis criteria Educational losses

Learning gaps Learning disparities

Essence of the General decrease in the level

Absence or weak acquisition

Difference in learning achievements

technical difficulties, etc.

concept of knowledge and skills of specific knowledge/skills between different students or groups
Emergencies: war, pandemic, . . L. Unequal access to resources, varying
Causes displacement, Insufficient explanation, missing learning conditions, and differences

topics, individual difficulties

in the quality of education

Mass (whole institution, region,

Scope of impact country)

Individual or a group of learners

Intergroup (between groups
of learners, institutions, regions,
categories of students)

Duration of Medium or long-term

Can be short or long-term

Often long-term,

impact accumulates over time
) ) Significant lag behind curricula, Learner does not understand Some learners systematically
Manifestations R a new topic due to unmastered achieve much better results than
loss of motivation - .
previous material others
Ways of Additional learning, corrective Individual work, revision rgﬂ“;?%?fglggg Sf(t)(r) \}llliﬂlﬁ?r?gﬁ t
overcoming programmei, psychosocial support of topics, teacher support groups, qe ducation for allg a y

Source: developed by the authors based on Yu. Nazarenko (2022)

In Table 1 it is clearly shown that educational losses,
learning gaps, and learning disparities overlap in their fea-
tures but differ in the scope of impact. The given classi-
fication emphasises the need for combined strategies for
their effective overcoming. In other words, it indicates
the necessity of combining various solutions, pedagogical
practices, and educational strategies. As A. Marchuk (2023)

notes, under martial law HEI students lose and fail to
acquire knowledge, skills, abilities, and competences that
are essential for professional growth and career success.
The digitalisation of higher education helps to reduce edu-
cational losses and creates safe conditions for lecturers and
students, ensuring the effectiveness and functioning of the

educational process.
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The COVID-19 pandemic, during which education
switched to a distance format, enabled the HEI system
to adapt quickly to training during the war. Learning was
resumed in online and blended formats. However, the ed-
ucational process under martial law is complicated by
air alarms and massive missile attacks. In addition, the
psycho-emotional state of higher education students and
lecturers influences the quality of organisation of learning
and cognitive activities during classes. The above indicates

the objective conditions for the emergence of educational
losses of learners in HEI and the real need to determine
an algorithm for solving the problem of overcoming edu-
cational losses, learning gaps, and disparities, which can be
applied by pedagogical staff of HEI. Based on the analysis
of authors’ experience in overcoming educational losses
of future geography teachers, an algorithm for solving the
problem of overcoming educational losses, learning gaps,
and disparities in HEI was proposed (Table 2).

Table 2. Algorithm for solving the problem of overcoming educational losses, learning gaps and disparities in HEI

1. Assessment of losses

Conducting diagnostics. Detailed analysis to determine the quality of the educational process.

2. Plan for restoring lost
knowledge, skills, and
competences

Development of individual learning plans taking into account learners’ educational gaps. Identification
of the main learning material that requires special attention. Setting deadlines to compensate
for learning losses

3. Adaptation

Changing forms of organisation of learning activities to reduce overload and facilitate knowledge
acquisition. Use of digital learning tools. Increase of motivation and interest of learners.

4. Support and
opportunities

Providing learners with technical equipment for online classes. Psycho-emotional support for learners
and lecturers during the war. Organisation of seminars, webinars, and trainings for lecturers to improve
their readiness to work in this direction.

5. Support from the state

Development of model programmes to compensate for educational losses among higher education
students. Development of technologies and methods to eliminate learning gaps. Ensuring funding for the
implementation of educational goals.

6. Cooperation
with international
organisations

Use of relevant international experience in the educational process of HEI.

7. Innovations

Development of new curricula and syllabi, improvement of study programmes. Application of modern
digital resources to improve the quality of the educational process.

8. Monitoring, evaluation

Continuous monitoring of educational progress. Regular evaluation of the effectiveness of implemented
algorithms and adjustment of strategies.

9. Communication

Open dialogue among all participants of the educational process. Public discussion of the issue of
educational losses and appeals to educational institutions for the necessary support.

10. Preparation
for the future

Development of a set of strategies to prevent similar educational losses in the future.
Creation of resilient and flexible educational systems capable of adapting to unpredictable situations.

Source: developed by the authors

The availability of psycho-emotional support and tech-
nical resources for solving the problem is aimed at providing
comprehensive assistance to learners and lecturers in diffi-
cult conditions. State support and cooperation with inter-
national organisations will help to exchange best practices,
which will contribute to the sustainability of initiatives.
Constant monitoring and communication create feedback
that allows prompt adjustment of strategies and guarantees
continuous improvement of the educational process. A rele-
vant problem in the development of physical geography, as
a component of the natural science educational field, is the
occurrence of the greatest educational losses in the forma-
tion of experimental skills. This is especially important in
distance learning conditions, where students do not have
real access to equipment, and the main source of informa-
tion is textbooks and study manuals. At the same time, in
the current conditions of digitalisation of education, the
experience of countries that introduce e-learning as a tool

for ensuring educational resilience during crises becomes
particularly important. International practice shows that
“e-learning is not inferior in quality to face-to-face learn-
ing, and under conditions of warfare it is relevant and crit-
ically important for the provision of educational services”
(Nosachenko, 2022; Bakhmat et al., 2023).

Among the digital tools that have become an oblig-
atory component of the modern educational process, a
special place is occupied by the use of Artificial Intelli-
gence (Al) both by lecturers and learners. The use of Al
in blended learning has become an important element of
learning activity. The use of chatbots such as ChatGPT,
GIMINI, and others can currently both assist in the for-
mation of professional competences of future geography
teachers and contribute to increasing their educational
losses. Al chatbots can explain complex topics in simple
words, act as personal tutors, answer questions, provide
examples, etc. (Table 3).

Table 3. Positive and negative consequences of using Artificial Intelligence to overcome educational losses of learners

Positive consequences

Negative consequences

Individual approach to learning

Decrease of critical thinking

Increase of efficiency and saving of time

Risk of academic dishonesty (cheating, plagiarism)

s0)
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Table 3. Continue

Positive consequences

Negative consequences

Access to knowledge 24/7

Excessive dependence on Al

Support of inclusive education

Possible mistakes or unreliable information

Development of digital skills

Issues of confidentiality and data security

Source: developed by the authors

Al adapts to the level of knowledge and learning
pace of the learner, helping to focus on the main aspects
and saving time. In addition, AI can be useful for learn-
ers with special educational needs, as they are able to ac-
cess it at any time, without being limited by a lecturer’s
schedule. On the other hand, if future geography teach-
ers mindlessly copy Al answers without paying attention
to possible geographical or psychological-pedagogical
mistakes, they lose skills of independent analysis, text
writing, problem-solving, and so on. Finally, systemat-
ic and thoughtless use of AI may slow down the devel-
opment of critical thinking and increase the volume of
educational losses. To avoid negative consequences, lec-
turers should reconsider the design of learning tasks and
requirements for their implementation. In this sense,
the use of Al as a universal learning tool requires new
approaches to the organisation of the educational pro-
cess. Al should not imitate learners’ intellectual activity,
but rather stimulate it. As L.D. Zelenska & T.S. Kopte-
va (2024) note, the development of digital competence of
geography teachers by means of Artificial Intelligence is
a promising and in-demand direction of professionalisa-
tion of teachers in the context of digitalisation of society
and the spread of blended and distance learning during
the war of russia against Ukraine.

Therefore, Al is a powerful educational tool which,
when used in a balanced and ethical way, can ensure the
overcoming of educational losses rather than their ac-
cumulation. In addition, in the context of reducing ed-
ucational losses of future geography teachers, the use of
geoinformation models in the educational process is quite
effective. They may serve not only as a tool for visualising
geographical data but also as a means of stimulating cog-
nitive activity. As researchers point out, geoinformation
learning models are a tool for organising independent
cognitive activity of students, allowing them to explore
the geographical environment (Topuzov et al., 2019). Such
models can be integrated into the structure of diagnostic
competence-oriented tasks, particularly in the assessment
of learners’ spatial thinking, in the development of skills of
cartographic data analysis, and in solving problem situa-
tions in a geoinformation environment.

Another means that can be used to reduce education-
al losses is the application of various digital education-
al platforms. As O. Bondarenko et al. (2023) state, digital
platforms create conditions for targeted support of stu-
dents’ spatial thinking, which is critically important for
the formation of geographical literacy. Thus, digital plat-
forms serve not only as a technical resource but also as a

pedagogical environment capable of integrating diagnos-
tics, reflection, and competence development into a single
educational trajectory of future geography teachers.

The tendency toward a decrease in the level of future
teachers’ geographical subject competencies, caused by
learning gaps, negatively influences the quality of their
professional training. In higher education conditions, the
diagnostics of educational losses should be based on the
principles of effectiveness, as well as taking into account
learners’ individual cognitive characteristics. A key as-
pect of the training of future geography teachers is the
formation of professional competences, among which
knowledge and the ability to apply it play an important
role. Considering this, pedagogical research was conduct-
ed, aimed at assessing the level of knowledge and skills
necessary for high-quality teaching of geography in gen-
eral secondary educational institutions (GSEI). In order to
diagnose learning gaps in the educational achievements
of future geography teachers, competence-oriented tasks
(COT) were used. COT are tasks that model problematic
(contradictory) situations and require intellectual search
from contradiction to new knowledge, for the develop-
ment and diagnosis of key competences.

Scholars prove that assessment is a key element of the
learning process. It increases the effectiveness of learning
and guides educational processes (Grynyov et al., 2024). In
the context of using diagnostic COT, assessment becomes
not only a tool for measuring results but also a means of
timely identification of learning gaps and guiding the ed-
ucational process towards overcoming them. This is espe-
cially important for the training of future teachers, where
the ability to reflect and think analytically is the basis of
professional maturity. The use of diagnostic COT is part of
“building back better” (Lennox et al., 2021), as they allow
identifying educational losses and designing learning that
meets the real needs of future teachers.

Therefore, COT can, on the one hand, serve as a tool for
diagnosing and identifying learning gaps, and on the other
hand, motivating and encouraging learners to self-assess
and overcome such gaps. According to the research results
among students, it was found that the largest number of
mistakes (67%) were in the tasks of the third level of com-
plexity, which according to the national ECTS scale cor-
respond to the level “excellent”. This highlights the chal-
lenges learners face in comprehending geographical causal
relationships and regularities. The insufficient formation
of the conceptual apparatus negatively affects the struc-
turing of scientific concepts and their application in new

contexts (Fig. 2).
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= Level IIT of complexity
Level II of complexity

= Level I of complexity

Figure 2. Distribution of students’ mistakes by levels of
complexity of diagnostic COT
Source: developed by the authors

22% of mistakes were made by participants while com-
pleting tasks of the second level of complexity, which indi-
cates educational losses related to the formation of their
geographical skills and the ability to apply knowledge to
solve applied problems. While performing the first-level
tasks, learners completed the largest number of tasks cor-
rectly. These tasks accounted for the smallest number of
mistakes (11%), which indicates some progress in school
geography learning regarding the use of visualisation tools,

1. Conceptual principles of assessment

as well as achievements in the formation of geographical
concepts, nomenclature, and facts.

Therefore, the results of testing demonstrated that
educational losses are most evident in complex analytical
tasks, which require a systematic approach, critical think-
ing, and integration of geographical knowledge. According
to the testing results, lecturers, when designing curricula
of the specified disciplines, considered the identified learn-
ing gaps and disparities of learners, as well as the potential
possibilities of overcoming them. According to the needs
of improving the mechanisms of diagnostics, assessment,
and overcoming of educational losses of future geography
teachers, a comprehensive methodological model was de-
veloped. The model defines and specifies its conceptual
foundations and the set of tools for assessing educational
losses. In addition, it presents the content of the stages of
educational loss assessment: primary diagnostics; in-depth
analysis of learning gaps and disparities; and development
of corrective measures. The step-by-step algorithm of
overcoming educational losses presented in the model will
allow lecturers of the relevant disciplines to form effective
corrective technologies, which will contribute to improving
the professional training of learners (Fig. 3).

3. Assessment tools

Assessment of learning losses of future geography (100-point Statistical Graphical
teachers should be based on a competency-based assessment mathematical and models that
approach, which involves the analysis not only of the system that methods of analysis visualise the
level of subject knowledge, but also ofthe ability to apply allows and evaluation of the structure of
it in practical and analytical situations. detailed » relationship between students'
measurement competency knowledge
2. Stages of assessment l of educational format.lon and gaps
losses educational losses
(Assessment ) \ )
of the " Use of \
basgline level of diagnostic
subject- competence- . \
specific ) oriented tasks /Formation of I 4. Overcoming learning losses
competencie Assessment of | individual
s ba.sed on the structure edt}catiopal . Independent overcoming of
f\eriglngis of of the trajectories aimed at educational losses by future
s conceptual eliminating geography teachers based on
cogmt}ve and ‘2 | apparatus, the | knowledge gaps - self-reflection
analytical go ability to make | Implementation of g
skills of 2 | causal adaptive learning § ; A -
students = | conclusions, technologies that g Implemer.ltatlon of ade.aptlve learning
IS . v courses aimed at consistently
£ | andsystems take into account 5 liminating educational losses
& | thinking students' cognitive ot € &
— | Quantitative characteristics §
and qualitative | Application of S Optimization of academic disciplines considering
analysis of formative, § conceptual difficulties of students
students differentiated, and é
responses integrated S
approaches in z Development of a dynamic monitoring mechanism to
assessing a adjust the educational process in accordance with the
educational losses. changes in competency formation
- A A

Figure 3. Comprehensive methodological model for assessing and overcoming educational losses of future geography teachers

Source: developed by the authors
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To conduct monitoring research on the training of
future geography teachers, it is advisable to involve lec-
turers who understand the specifics of geographical and
psycho-pedagogical disciplines within the relevant edu-
cational programmes. Collective monitoring work carried
out by lecturers will help comprehensively determine the
content and extent of educational losses, as well as the
methods for overcoming them. Considering the identified
learning gaps and disparities during the design of the edu-
cational process will make it possible to provide individual
support to students who experience difficulties. It is ad-
visable to assess their academic progress at the beginning
and at the end of the semester. A set of such procedures,
combined with formative assessment, will enable lecturers
to adjust their teaching activities and provide timely assis-
tance to students who need support.

The advantage of this approach is the reduction of ed-
ucational losses and the possibility of creating a supportive
and positive atmosphere. It is important not to forget about
academic integrity, the promotion of which will help learners
to focus on learning and personal development rather than
fear of results. If there is a need to make up academic hours,
this can be done by providing additional learning materi-
als and self-study assignments online. The amount of such
hours depends on the number of students and the volume of
missed learning material. There is no perfect strategy; there-
fore, it is necessary to take into account individual needs and
circumstances when choosing the right compensation algo-
rithm and making decisions for each student separately.

The effectiveness of using the above-mentioned di-
agnostic COT lies in their ability to measure the level of
students’ mastery of professional competences. Since COT
are performed individually, both lecturers and students
can jointly determine the scope and content of learning
gaps that require additional work. It is important that the
identification of such gaps takes place in a stress-free en-
vironment and contributes to overcoming the disparities
that need to be filled, taking into account the individual
circumstances of students - such as the inability to study
during air raids, being in occupied territories, lack of inter-
net access, relocation, evacuation, or power outages.

The design of diagnostic COT involves clear definition
of the goals of diagnostic assessment and the creation of
tasks based on real-life situations. At the first stage of
designing diagnostic COT, the target learning outcomes
are determined, and then tasks are developed based on
realistic life scenarios. This approach makes it possible to
ensure the connection between theoretical content and
practical activities, which is especially important in the
process of reducing educational losses during the pro-
fessional training of future geography teachers. COT are
multifunctional. Their functions include: objective iden-
tification of gaps in students’ knowledge, skills, and abil-
ities; providing lecturers with opportunities to adjust the
educational process; enabling an individual approach to
solving students’ problems; preventing the emergence of
further learning gaps; and guiding students toward con-
tinuous academic progress (Fig. 4).

[ Identification of gaps in knowledge, skills, competences
S~z
[ Adjustment of the educational process by lecturers
=
[ Individual approach ,_I/J
~
[ Prevention of further learning gaps ’_Q
~
[ Guiding the learner towards academic progress ]

Figure 4. Features of diagnostic COT

Source: developed by the authors

Figure 4 illustrates a closed cycle in which diagnostics
becomes the starting point for continuous improvement
of the educational process. The transition from analysing
current results to making corrections allows a quick re-
sponse to students’ individual needs. Timely prevention
of new learning gaps simultaneously strengthens motiva-
tion and confidence in the ability to overcome challenging
tasks. The vector of all stages is directed toward the steady
growth of each student’s academic achievements. The for-
mation of methodological competences is a key compo-
nent of the professional training of future teachers, as the
quality of geography education depends on their ability to
organise students’ learning and cognitive activities both
during lessons and in extracurricular contexts. Accordingly,

a set of diagnostic COT has been developed, which can be
used to identify educational gaps in the course “Methods of
Teaching Geography” (Table 4).

After completing diagnostic COT, learners review the
correct answers that helps them to adequately evaluate
their own achievements and gaps in knowledge, skills, and
competences. During this research it was found that di-
agnostic COT, both in distance learning and in classroom
settings, help future teachers to understand their own
learning gaps, while enabling the lecturer to determine the
level of complexity of the problem that needs to be solved.
The scheme presented in Figure 5 illustrates the process
of awareness of educational losses by future geography

teachers with the help of diagnostic COT.
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Table 4. Diagnostic COT in the professional training of future geography teachers

Topic of practical classes,
discipline “Methods of Teaching
Geography”

Formulation of diagnostic COT

Formation of subject-specific
geographical competences

It is well known that one of the priority tasks of geography education in secondary schools
is the development of various types of skills. Imagine that you are currently conducting
a lesson for 6th-grade pupils and need to develop their intellectual skills. How would you
do this? Design a fragment of a geography lesson (the topic of the lesson is chosen by the

student).

Verbal teaching methods
in geography

You probably all have memories of school when a teacher explained something in such
a way that you still remember their story. They create a mental representation of a
geographical object, process, or phenomenon. A vivid description of nature, not overloaded
with facts, is easy to remember. Try to design a 7th-grade lesson segment in which
storytelling and explanation are applied. The duration should be up to 10 minutes (the
lesson topic is at the learner’s discretion).

Practical teaching methods

Creating a weather calendar by pupils requires new methodological approaches,
taking into account their access to modern information sources. At the same time, the
systematic observation of weather details encourages pupils to compare and analyse

with outline maps

in geography results, overcoming potential challenges. Provide interesting examples of motivating and
encouraging pupils to organise weather observations (5 examples).
A geographical map is both a language and a source of information in geography. The
creativity of a geography teacher is revealed in the innovative design of engaging tasks
Methodology for working that correspond to the current level of scientific development. The teacher should derive

satisfaction from designing unconventional lessons that serve as didactic discoveries.
Therefore, design two tasks for pupils of 6-9 grades using an outline map. Primitive or

well-known tasks are not accepted.

Source: developed by the authors

Identification of
educational losses

Diagnostic COT

Future geography
teacher (student)

Awareness of the problem

Search for information and
motivation to act

Speed of correcting
learning gaps

Motivation to
improve own
knowledge, skills,
and abilities in a
specific discipline

Figure 5. The process of identifying and remediation educational losses through diagnostic competence-oriented tasks

Source: developed by the authors

The sequence of transforming the results of applying
diagnostic COT into practical corrective steps is deter-
mined by the close connection between the identification
of gaps and the targeted search for information. Through
the involvement of both participants, both lecturer and
learner, an interaction arises that increases the accuracy
of assessment and the promptness of further changes in
the learning process. The emphasis on the speed of imple-
menting corrections and the students’ internal motivation
shows that the effectiveness of the process largely depends
not only on methodological tools but also on the students’
readiness to take responsibility for their own development.
Overall, this approach strengthens the cyclical nature of
the educational process, where each stage becomes an im-
pulse for continuous improvement. The analysis of com-
pleted tasks contributes to the formation of the ability for
reflection and self-correction of learning achievements.

This, in turn, positively influences learners’ educational
progress and motivation for further learning activities.

CONCLUSIONS
In the conditions of modern global challenges, particularly
the combination of the pandemic and the war, educational
losses have become a serious challenge for learners. Future
geography teachers, as key participants in the educational
process, require effective tools to minimise such losses. One
of such a tool is COT, which, on the one hand, are a com-
ponent of the assessment-analytical element of the educa-
tional process, and on the other hand, an effective means of
reducing educational losses of future geography teachers.
However, it is difficult to implement new models of over-
coming educational losses at the state level during martial
law. To solve this task, cooperation of lecturers from differ-
ent HEI is required. A comprehensive system of educational
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measurement should be created within the relevant educa-
tional programmes, using standardised testing based on the
combination of diagnostic competence-oriented tasks. Spe-
cial attention should be paid to the integration of adaptive
digital educational platforms, which, based on the results of
diagnostic testing, will form individual learning trajectories
for learners. Without a system of objective measurement of
educational losses, it is impossible to build a strategy for
overcoming them. In addition, it is advisable to study and
adopt the experience of foreign countries in overcoming ed-
ucational losses more attentively.

The presented study does not exhaust the essence of
the problem of applying diagnostic COT as a means of over-
coming educational losses of future geography teachers,
since it requires recognising the problem of educational
losses in HEI as one that needs urgent solution on the ba-
sis of systematic methodological reflection. There is also a
need for further development of applied aspects of the pro-
posed methodological model for assessing and overcoming
such losses. A lecturer of HEI should see the real picture of
students’ educational losses in order to overcome them in
time. The application of diagnostic COT contributes to the
development of reflection and self-assessment skills, to the

identification of gaps and their subsequent elimination.
This allows future teachers to adapt more effectively to the
conditions of the educational process and to achieve the
planned results envisaged by the curricula. Future research
should focus on determining the impact of diagnostic COT
on the correction and reduction of educational losses of
future geography teachers and on assessing the long-term
effects of their use.
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