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Abstract. Flipped classroom teaching approach is considered to be beneficial
for students learning. Due to the war in Ukraine the state of professional medical
education in the country was significantly diminished therefore it requires searching
for improvements. As the rate of civil and war injuries have been increasing
significantly, the Traumatology and Orthopaedics should be considered as one of the
prioritized courses in medical education. That is why the analysis and implementation
of new teaching approaches are going on, trying to create optimal conditions for every
student.

Objective of the study was to assess the educational process on Traumatology
and Orthopaedics, to analyze the different types of students’ learning activity
comparing flipped education alone and in combination with attending online lectures
and searching the way to implement new components of flipped education.

Materials and methods. The relation between final module score on
Traumatology and Orthopaedics and amount of attended online lectures were assessed
for English speaking students involved in this retrospective study. The components of
flipped education were available for all students. The educational materials —
methodical instructions, prerecorded lectures, and tests for self-control were
accessible for all students on distant learning website of our University before every
practical class. So attending online lectures was the only difference between students
learning approach. Statistical analysis was performed to calculate average final scores
for students with different number of attended lectures (M+m) and Pearson correlation
coefficient between these variables. The final Module score was assessed at the end of
the course with the minimum pass score of 124 and maximum of 200.

Results and discussion. The average students’ final Module score was
151.63+£11.75 (n=65). For students that have attended all lectures the score was
152.82+12.48 (n=28). For students that attended 60% and 80% of lectures the score
was 146.17+6.22 (n=6) and 151.61+11.66 (n=31) respectively. Pearson correlation

coefficient was r=0.12 (p=0.178), that means weak positive correlation. It indicates
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the positive effect of online lectures in educational process. As null hypothesis that
there is no correlation can’t be rejected due to the lack of statistical power, so we
should state, that just online components of flipped education can provide high
educational level and allow students to be well prepared for practical classes.

Conclusion. The study showed that adding components of flipped education to
the previously used teaching approach is improving educational process for medical
students and can be used within the approved educational program during
Traumatology and Orthopaedics course. We consider the further studies are
perspective involving more students and assessing the influence of each factor of both
classical and flipped educational approach in final students score on traumatology and
orthopaedics.

Keywords: flipped classroom, learning process, education quality,

traumatology, orthopaedics, professional skills, war period.
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Anomauin. Hasuanoruii nioxio 3 GUKOPUCMAHHAM MeMOOUKY 00EPHEHO20 KACy
88AHCAEMBCSL OOHUM 3 HAUOINbW CHpUAMIAUBUX OJisl HaguauHs cmydenmis. 11i0 uac
BillCbK0B020 cMaHy 8 YKkpaini pisenb npogecitinoi MeouuHoi oceimu 8 Kpaiui cymmeeo
npucHiveHull i nompeoye HNOwyKy 3aco0i8, Wo MOMCYMb U020 NOKPAWUMU.
Tpasmamonozciss ma opmoneoisi € OOHIEID 3 NPUOPUMEMHUX HABUANbHUX OUCYUNITIH )
MeOuyHill 0c8imi, OCKIIbKU KIIbKICMb MPABMOBAHUX, K Ceped MUPHO20 HACE/IeHHS.
max i 8icbKo8UX 3pocmae. Tomy NOCMItHO NPOBOOUMBCS AHANI3 | 8NPOBAONCEHHS
HOBUX NiOX00i8 00 HABYAHHS 3 MmOl CMBOPEHHS ONMUMATLHUX YMO8 OJisl KOHCHO20
cmyoenma.

Memor 6yn0 oyinumu HABYANLHUL NPOYeC 3 MPAsmMamono2ii ma opmoneoii,
NpOaHanizy8asuiu pisHi 8UOU HABYAILHOI AKMUGHOCMI, NOPIBHIOIOYU CIYOEHMI8, U0
HABYANUCS MITbKU 3 KOMNOHEHMAaMU NnepesepHymoz0 Kiacy ma 8 1020 NOECOHAHHI 3
8I08I0YBAHHAM NIeKYIl 3a OONOMO2010 OHAAUH 0OCMYN).

Mamepianu i memoou. B x00i pempocnekmusHo2o 6uueHHs 0y10 GUBUEHO
3QNeNHCHICMb  3a2ANbHO20  OAly — AH2NOMOBHUX — CMYOeHmié 3  OUCYUNIIHU
«Tpasemamonocis ma opmonedia» 6i0 Kilbkocmi 8i08I0AHUX OHJIAUH JeKYill.

Komnonenmu obepnenoco xnacy o6yau oocmynui 0asa ecix cmyoenmis. Hasuanomi
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mamepianu — MemooOuyHi 8Ka3iexku, 8i0eo Gailiu 3 1eKyisimu, mecmu OJisi CAMOOYIHKU
Oynu OdocmynHi O cmMyOeHmié Ha caumi OUCMAHYIUHO20 HABYAHHA HAUO20
VHigepcumemy 00 NPOGeOeHHs NPAKMUYHO20 3aHamms. Takum YuHOM, HABUAHHSL
cmyOoeHmi6 GIOPIZHANOCS MINbKU BI0GIOYBAHHAM OHAAQUH JleKyit, I Hamu Oy1o
npo8edeHo CMamuCmudHUull aHali3 3 BUSHAUYEHHAM CepeOHbo20 Oany Ons CmyOeHmis,
wo siosioanu pisny xinvkicmo nexyiti (MEm) ma susnauenns xopensyii 3a Ilipconom.
Oyinka 3a MOOYIb BU3HAYANACA 8 KIHYI KypCy i Oyna 6 diana3oni 8i0 minimanvHux 124
oanie 0o 200 banis.

Pezynomamu ma 062068opennsn. Cepeoniii 6an cmyoenmis 3a M0oOYib CKIA8
151,63+£11,75 (n=65). /[ns cmyoenmis, wo 6i08idysanu 6ci ieKyii OYiHKa 3a MOOYIb
cmanosuna 152,82+12,48 oanis (n=28). /[ns1 cmyodenmis, wo siosioysaiu 60% ma 80%
nekyii oyinka ckradara 146,17+6,22 (n=6) ma 151,61+£11,66 (n=31) sionosiono.
Koedgiyienm xopensyii 3a Ilipconom cmanosus r=0,12 (p=0,178), wo sxaszye na
CAadKuLl no3umMusHUL Koperayiunuil 36°a30x. Lle ceiouums npo nozumuenull egexm
8I0 OHJIAUH NeKYill Yy HABYANLHOMY Hnpoyeci. Ane 3 iHWI020 OOKY, OCKINbKU HYle8a
einomesa He Modxce Oymu GiOXUleHd, ye 6KA3VE, WO BUKOPUCMAHHSA MINbKU
KOMNOHEHMIB NnepedepHymo2o Kiacy mModice 3abe3neuumu 8UCOKUU pigeHb HABUAHHS i
00380./1€ CMyOeHmam ni02omye8amucs 00 NPAKMUYHUX 3AHAMb HALEHCHUM YUHOM.

Bucnoeku. 3acmocysanns xomnomenmis o00epHeH020 Kaacy, SIK HaCMUHA
3A2aIbHONPULHANO20 HABYAILHO20 NIOX00Y, MOJCe NOKPAWUMU HABYAIbHUL NPOYeC
MeOUYHUX CMYOeHmMI8 | MOdce OYMU 3ACMOCO8AHA 8 KOMNAEKCE 32I0H0 3ameepOHCeHOl
HABYANbHOI poboUOi npoepamu 3 mpasmamonozii ma opmonedii. IlepcnekmusHumu €
NPOBeOeH sl OOCTIONCEHb 3 3A/LYUeHHAM OUIbUIOI KITbKOCMI CMYO0eHmi8 ma GUGYEHHs.
BNIIUBY KOMCHO20 OKpemMo20 (haxmopa, sAK KIACUYHOI cucmemu HABYAHHSA MAK |
MexHOoN02ii 00epHeH020 KILACY HA KIHYeBUll pi6eHb 3HAHbL CIYOeHmiE 3 mpasmMamonoii
ma opmoneoii.

Knwuosi cnosa. nepesepnymuil Kiac, HA8YanbHull npoyec, SAKiCMb 0C8Iimu,

mpasmamoJiozis, opmoneois, npoghecitini HABUYKU, BIICLKOBULL CMAH.
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Actuality. Due to the war period the education in Ukraine is facing many
challenges that have negative effect on students’ learning, such as: decreased funding
of the Universities, loss of professors due to high migration, destruction of the
Universities’ infrastructure. The lower student number and their motivation have
general negative effect on high schools’ education [1]. Daily blackouts, public
transport complications, air raid alarms — all these factors leave less time for education
and invoke mental distress in students and University staff, requiring more attention to
mental health and motivation [2]. Therefore any teaching approach to improve
students’ education process on Traumatology and Orthopedics is welcome, and if the
positive effect of these measures is significant they are implemented during classes.
The flipped classroom teaching approach is considered to be more effective than
previous classical approach for professional medical education [3]. So we decided to
perform the review of latest publications on this topic and then compare them with the
actual educational processes in our department, developing the suggestions for further
improvements.

Analysis of recent research and publications. We have found several
publications showing the benefits of flipped education approach in several fields of
medical education from nursing training [4, 5] and undergraduate dental education to
clinical skills training in Orthopaedics [6]. The studies were analyzing students’
satisfaction, quality of educational resources, students’ academic scores to determine
the importance of different factors on educational process. There are some peculiarities
in medical students’ education, as it consists of theoretical knowledge that should be
obtained first, following with practical skills training. It was highlighted that previous
reading and understanding of educational material at home before the class will better
engage students in learning process, so students will use the class time in deeper level
- for analyzing, evaluating, and application of the basic information and practical skills
training [7]. That is even more important for such practice oriented subjects as
Traumatology and Orthopaedics. Another research was hold to determine the effect of

flipped education for postgraduate Orthopaedics students [8]. Its positive results were
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significant mainly in clinical areas: imaging analysis, fracture classification, selecting
correct treatment options for primary treatment and postoperative complications, but
for learning basic theoretical knowledge there were no significant improvement.

There are many factors that influence the quality of education. The process of
improvement should be applied in such way that creates the optimal conditions for
students learning before, during and after the class. One of the most important factors
considered by many authors is motivation [9, 10]. So the proper choice of the factors
that improve motivation can be applied individually for every student or on a group of
students [11]. Also avoiding or diminishing the effect of stress factor can improve
students’ motivation [12]. Some authors demonstrate the positive effect on students’
learning process by applying such modern techniques, as virtual reality [13] and
simulation games [14]. One of the novel techniques, particularly for clinical oriented
medical subjects, is based on virtual patients with different injuries and diseases [15,
16], that helps to develop clinical thinking, diagnostics and correct management.
Creating educational video is time and cost demanding process, but it was proved to
be very favorable among students [17]. These and other factors, theories and techniques
were analyzed by us striving to improve the quality of education and to chose correct
components of flipped education that will improve motivation [18].

Highlighting previously unresolved parts of the problem overall. In the
reviewed publications many researchers are discussing which factors would have better
effect on the students’ motivation and build their competency [19]. Also discussable is
the question which of these factors can be better applied in flipped classroom on the
regular basis [20]. The effectiveness of flipped education is also under continuous
research, the process of assessment for different components of flipped education is
still going on [21]. So for learning process on Traumatology and Orthopaedics the
effectiveness of various components of flipped education remains unknown.

In the undertaken study we decided to compare the classical approach of
delivering lectures to students, which is complicated with safety measures during war

period, with implementing those components of flipped education that can be provided
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via asynchronous online access. For these purpose video records of our lectures were
created and uploaded on distant education website. The effectiveness of such approach
was unknown, so to study it we undertake several strategies. First we created tests for
self-assessment of students’ knowledge that were given to student either at the end of
online lecture or after watching the video record of a lecture. Also we assessed the
students’ knowledge during practical classes via discussion of a topic and clinical
cases. Finally the recent study was undertaken to check the effect of online lectures on
final module score on Traumatology and Orthopedics and to reveal if the components
of flipped education were powerful enough to replace the classical way of education.
Therefore we hope that our study has a potential to impact the implementation of
flipped education in Traumatology and Orthopaedics learning process.

Formulation of the goals of the article. The staff of our University in daily
teaching is focused on the quality of knowledge. Classical way of education is
generally accepted, as giving lectures, holding practical and seminar classes have
proved its effectiveness for many decades. But during war period the situation has
changed. Also technological process offers new possibilities and new ways of
education. Flipped education approach is considered to be an optimal way of teaching,
with high involvement students in theoretical and clinical skills training, though the
effectiveness of many components of flipped education should be assessed during daily
practice. So, in our study we decided to assess the difference between the quality of the
flipped education learning process alone and in combination with attending lectures by
online access, as it is required according to safety measures in high educational
institutions around Ukraine.

The aim of the study was to assess the educational process on the Traumatology
and Orthopaedics, to analyze the different types of students’ learning activity
comparing flipped education alone and in combination with attending lectures via
online access and searching the way of implementation new components of flipped

education.
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Materials and methods. The relation between final module score on
Traumatology and Orthopaedics and number of attended online lectures were assessed
for English speaking students (n=65) involved in this retrospective study. The
components of flipped education were available for all students. The educational
materials — methodical instructions, prerecorded lecture, and tests for self-control were
accessible for all students on distant learning website of our University before every
practical class. So attending online lectures was the only difference between students.
Statistical analysis was performed to calculate average final scores for students with
different number of attended lectures (M+m) and Pearson correlation coefficient
between these variables. The final Module score was assessed at the end of the course
with the minimum pass score of 124 and maximum of 200.

Results and discussion. The final Module score is the best indicator for
student’s level of knowledge after finishing the educational course. It may be
influenced by many factors and to study the effect of any of them all other factors
should be remained unchanged. So in our study the percentage of attended lectures was
the variable that was under investigation. The correlation between this variable and
final module score on Traumatology and Orthopaedics was studied.

The average students’ final Module score was 151.63+11.75 (n=65). For
students that have attended all lectures the score was 152.82+12.48 (n=28). For
students that attended 60% and 80% of lectures the score was 146.17+6.22 (n=6) and
151.61+£11.66 (n=31) respectively. Pearson correlation coefficient between amount of
attended lectures and students’ final score was r=0.12 (p=0.178), that means weak
positive correlation. It indicates the positive effect of online lectures in educational
process. Our work hypothesis was that online lectures alone effect on the final students’
score. So the null hypothesis that there is no correlation can’t be rejected due to the
lack of statistical power (p>0.05). Therefore we should state that just online
components of flipped education can provide high educational level and allow students
to be well prepared for practical classes. To explain the results of the study we should

note that the positive effect of online lectures is present, as it gives students additional
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options for asking questions and discussions about the most complicated points during
the lecture. Another factor that may affect the study results is the fact that the students
with high average score are attending lectures better, so it may be considered, as a week
point of our retrospective study.

There were also other components of flipped classroom that students used during
the course. Some of them preferred reading educational material, others were watching
video files with prerecorded lectures, and others were using both techniques before the
class. The lecture records were uploaded on personal “Trauma and Orth” YouTube
channel and the links were placed at the distant learning University website

https://eosvita.bsmu.edu.ua/. The statistics on “Trauma and Orth” YouTube channel

for last 4 years shows 25580 views. It was not feasible to track every student’s activity,
but it was possible to check the total amount of views — 5390 during the course and
calculate views per student ratio - 84.22. There were two types of videos —full lecture
records, which were usually divided on two files per 45 minutes each; those gave
students general information about lecture topic. Another type of videos — shot 5-10
minutes videos, that were covering gaps in knowledge. The latter are continuously
developing and placed on demand.

The idea to use the video materials for educational purposes in medicine is not
new. It showed positive effect in various medical fields, as pharmacology and
ophthalmology [22, 23]. In those studies the effectiveness of flipped educational
components were compared with the classical lecture based approach. But in available
literature we haven’t found any study were both flipped educational components and
online lectures are accessible for students on their choice, and the correlation between
those approaches and final module score is studied. Kumar et al. (2024) made a study
of the video lectures effect on the UK undergraduate students’ practical skills for
trauma management and revealed from 66.3% to 87.7% of the positive feedback from
students about different aspects of education [24]. Also there was the significant
improvement in knowledge from pre-session to post-session and students who had

completed the whole course were more confident performing trauma-based cases
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during Objective Structured Clinical Examination. So the implementation of various
components of flipped education, particularly based on new technologies, as video
lectures, controlled by online tests for students’ self-assessment can provide students
with a high knowledge level before the class and makes clinical and practical skills
training more effective, but it requires to held further research.

Conclusion. The study showed that adding components of flipped education to
the previously used teaching approach is improving educational process for medical
students and can be used within the approved educational program during
Traumatology and Orthopaedics course. We consider the further studies are
perspective involving more students and assessing the influence of each factor of both
classical and flipped educational approach in final students score on traumatology and
orthopaedics. The modification of teaching activity is required for practical classes,
seminars and lectures. It gives more time for students to take part in practical skills
training. Though for teachers it requires more time and efforts, for students such
activity is more beneficial, both for theoretical and practical training. It creates more
comfortable conditions for learning, increasing students learning motivation and

results in better academic score.
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