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ABSTRACT

Purpose. The study aims to assess first-year
medical students’ subjective perceptions of
the effectiveness and prospects of applying
the case-based Ilearning (CBL) method;
determine its impact on increasing interest in
the study of medical biology and on students’
understanding of the link  between
fundamental disciplines and  practical
medicine; analyse the quality of learning of
specialist material from the ‘Medical
Parasitology’ module.

Methodology. A comprehensive study was
conducted during the second semester of the
2025-2026 academic year at the Department
of Medical Biology, Parasitology and Genetics,
Zaporizhzhia State Medical and
Pharmaceutical University during the final
sessions on the modules ‘Medical
Protozoology’ and ‘Medical Helminthology'.
The survey involved 100 first-year students in
field of study 22 ‘Healthcare’ (specialising in
‘Medicine’, ‘Paediatrics’ and ‘Dentistry’). The
work on adaptive situational tasks was
organised in small academic groups (13-15
students) with the lecturer acting as a
facilitator. Particular emphasis was placed on
analysing the key terms of the ‘KROK-T’
licensing examination. Data were collected via
an anonymous questionnaire in Google Forms
using a 5-point Likert scale, followed by
statistical analysis in Microsoft Excel.

Results. The implementation of the CBL
method proved highly well-received amongst
first-year students: overall, more than 90% of
the responses were positive regarding its

Mera - ouiHUTM CYy6EKTMBHE  CrIPUNHSATTS
CTyAeHTAMM epLIOro Kypcy Meam4yHOro
YHIiBEPCUTETY €QpEeKTMBHOCTI TAQ MepPCrneKTUB
3QCTOCYBAHHS MeTody HABYAQHHE HA OCHOBI
KiHIYHWX BunagkiB (Case-Based Learning —
CBL); BM3HQ4YUTKM KMOro Br/vMB HA MiABULLIEHHS
iHepecy A0 BWMBYEHHS Mean4HoI 6josiorii Ta
ycBigoMeHHSa  3B'3Ky  QYHOAMEHT/IbHUX
ANCUMMIH i3 MPAKTUYHOK  MEeAULMHOK;
MpoaHANi3yBATM AKICTb 3ACBOEHHS GAXOBOIro
marepiany 3 po3ainy «Meam4Ha napasmTosioriss.

Metogonorisi. KomriiekcHe AoCrimKeHHs 610
rpoBeaeHo rpoTarom Il cemectpy 2025-2026 H.p. Ha
kagenpi menbionorii, NapA3MTONIOri TQ rEeHETUKMN
3arnopizbKoro Aep)XaBHOro mMeauKo-
dapmMaLEeBTUYHOIo YyHIBEPCUTETY Mig 4ac
MigCyMKOBUX 3QHATb i3 po34iniB «MeanyHa
MpoTo300/10risg» Ta «Megu4Ha resIbMIHToI0rs». Y
OMUTYBAHHI  B3syi1  ydacte 100  CTydeHTiB-
MEPLUOKYPCHUKIB  rasy3i 3HAHb 22 «OXOpPOHA
340poBg» (crnieuiasbHOCTI «MeguumHa»,
«Meniatpig», «CTomaTosiorig»). Po6ora Hag
aaaQnTUBHUMUKM  CUTYQUIMHUMM  304a49aMU
OPraHi30BYyBQ/IACHE B MQ/IMX QKQAEMIYHMX rPYyrnax
(13-15 cTyageHTiB), Ae BuMKIAAAY BUCTYAB
¢acunitatopomM. OKpemMyi aKLEHT PobuBCs HA
QHQATI3 KIKOHOBUIX C/TIB JTILIEH3iVIHOro icrinty «KPOK-
I». [aHi 36upasmmcsa 3a 4OrOMOro QHOHIMHOIMO
aHkeTyBaHHSA B Google Forms 3a 5-6a/1bHOK0
LKaUTo0 JIavikepTa 3 rNoaQ/IbLLIOK CTATUCTUMHHOK
06po6KoK0 AAHMX B Microsoft Excel,

PesynbraTtn. YrnpoBagxeHHa mwmetogy CBL
MpPOAEMOHCTRYBA/IO BUCOKY CIPUNMHAT/IMBICTb
cepen nepLIoKypPCHUKIB: CyMapHO rnoHag 90%
MO3UTUBHMX OLIIHOK 30@IKCOBAHO LOAO MOro

impact on the development of clinical | BBy HQ PO3BUTOK K/IHIYHOMO MUCIEHHS,
reasoning, the acquisition of knowledge | 3acBoeHHAa maTepiasly B  KOMAHAI TA
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through teamwork, and an increased interest
in the subject. The overwhelming majority
confirmed that case analysis helped them to
memorise the life cycles of parasites (98%),
understand pathogenesis (94%), improve their

skills in identifying pathogens (95%) and
recognise the importance of the
epidemiological history (90%). Students

identified the analysis of routes of infection
(51%) and differential diagnosis (38%) as the
most informative stages. The majority of the
respondents (94%) noted a sense of
psychological comfort whilst adapting to the
role of a ‘decision-making doctor’. Compared
with other approaches, 83% of the students
chose CBL as the most effective tool for
mastering complex topics, whilst 92% of the
respondents were in favour of permanently
replacing some traditional oral examinations
with the analysis of case studies.

Conclusions. The study demonstrated a high
level of receptiveness to the Case-Based
Learning (CBL) method among first-year
students, with the majority recognizing case
discussions as the most effective tool for
mastering complex topics and supporting its
systematic integration into the curriculum. By
immersing students in real-life and adapted
clinical scenarios, the method successfully
overcame the perception of medical biology
as a purely theoretical discipline, helping
students establish a clear link between basic
biology and their future medical practice. The
application of CBL ensured a deeper
analytical understanding of the course
material, facilitating more effective retention
of parasite life cycles, comprehension of
disease pathogenesis, acquisition of pathogen
identification skills, and appreciation of the
role of epidemiological history taking. These
findings justify the broader implementation of
CBL in pre-clinical medical education.

Key words: active learning methods, case-based
learning (CBL), clinical thinking, learning
methods, medical education, medical students.

3POCTAHHS IHTepecy 4O  AWCUMMIHMN.
A6comoTHa  6inbLicTe  NigTBEpAMIq, Lo
po36ip KewciB cripyaB  3AraM’aToBYyBAHHKO
YKUTTEBUX LUMKIB Napa3uTiB (98%), po3yMiHHS
rnatoreHesy (94%), MNOKPALUEHHHO HABMYOK
iaeHTn@ikauii 36yAHUKIB (95%) TQ
YCBIAOMJ/IEHHIO BAXK/INBOCTI €rigeMio1oriyHoro
aHamHesy (90%). Hawbinblu MizHABAIbHUMM
eTanamm CTyaeHTV BU3HAYMIM QHASI3 LASXIB
3APAXKEHHS (51%) Ta anpepeHUIiviHy
AiarHocTuky (38%). BinbLiiCTb pPeCcrioHAEHTIB
(94.9) 3a3HQYMM MICUXOTOMYHNM KOMPOPT i
yac aganTadii 4o posii «1ikaps, GKUA NpUuMae
pilieHHs». NopiBHAHO 3 [HLUMMUK MNigxXo4aMu

83% CTYOEHTIB obparnu CBL aK
HanepeKTUBHILLNMN IHCTPYMEHT ansa
30CBOEHHS CKIQAHUX TEM, a 92%

pPEeCcrioHOeHTIB  BUC/IOBUINCH 30  OCTIVHY
3aMiHy — 4YACTUHU  TPAAULIVMHUX — YCHUX
OMUTYBAHb PO360POM CUTYALIMHMX 3a4Q4.

BUCHOBKW. []OC/IMKEHHS 3ACBiO4YY/1I0  BUCOKMM
piBeHb  cripmyiHATIMBOCTI  MeTogy  Case-Based
Learning (CBL) cTyaeHTaMu-nepLLOKYPCHUKAMMU,
GINbLLICTb 3 AKX BU3HAIM PO36IP CUTYALIIVIHMX 30404
Haie(peKTUBHILLMM IHCTPYMEHTOM 715 ONAHYBAHHS
CKIQOHMX TeM TA MIATPUMQA/IN MOro CUCTEMHE
BMpOBAAXKEHHS Yy OCBITHIVM rpoiuec. 3aBAgKM
3QHYPEHHIO B peasibHi TQ aAAnTOBAHI KAiHIYHI
cueHapii MeToa ycrillHO MoAoAAaB CAPUNMHATTS
MeamnyHoI 6ios1orii K CyTO TEOPETUYHOI JNCLMIITIIHM,
CPOpMyBQABLLUN Yy  CTYAEHTIB  YCBIOOM/IEHHS
6e3rocepenHboro 3B'A3Ky MK QYyHOAMEHTA/IbHOK
6iosiorieto Ta MAMByTHLOK MEAMYHOK MPAKTUKOLO.
3actocyBaHHA CBL 3a6e3nedyusio  rnnbLue
QHaNITUYHE 3ACBOEHHS MATEpIarny, CrpPUYUHNBLLIA
epeKTBHE 3AraM'STOBYBAHHS XWUTTEBUX LIMKIIIB
MQpa3uTIB, PO3YMIHHS MNATOreHe3y 3aXBOPHOBAH,
OMaHyBAHHSI HAOBUYKAMM [AEHTUOIKALLT 36YAHMKIB
TQ  YCBIAOMJIEHHS BQXK/IMBOCTI  360py
enigemiosioriyHoro  aQHamHesy.  OTPUMAHI
pe3ynbTaTy  06rpyHTOBYIOTb  AOLIIBHICTb
LUMPOKOro BripoBamKeHHs CBL Yy BUKIOQOAQHHS
JOKITIHIYHNX ONCLUMITIH.

Key words: akTmBHe HQBYQHHS, K/IHIYHE
MUWCIEHHS, MeANYHQ OCBITA, MeToA K/IHIYHMX
KeuciB, MeToan HABYAHHS, CTYAEHTU-MeaNKM.

INTRODUCTION

The increasing demands placed on the training of future specialists require a shift in
pedagogical approaches, moving away from traditional teaching methods towards
active learning methods (Gruppen, 2017; McCoy et al., 2018). These methods include:
case-based learning, experiential learning, peer problem-solving, project-based learning
and mind maps, which we have already used in our lessons (Havrylenko et al,, 2023;
Havrylenko et al, 2026). Among other things, lecturers also use gamification and
multimedia (McCoy et al., 2016; Popovych et al., 2024), including the use of virtual patients

(Moore & Montejo, 2021).
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Whilst the introduction of active learning methods in higher medical education institutions
has already become standard practice, maintaining high levels of academic motivation
among first-year students whilst they are studying non-clinical subjects remains a
significant challenge. First-year students tend to perceive fundamental disciplines,
particularly medical biology, as purely theoretical, “school-like” subjects that have no direct
relevance to their future profession as doctors. In our view, the reason lies in the lack of a
clear link between fundamental biological theory and actual clinical practice, to which first-
year students do not yet have access due to the structure of the curriculum.

Medical parasitology plays an important role within the field of medical biology. On the
one hand, it is a deeply theoretical discipline; on the other, it forms the foundation upon
which students will directly build during their studies in the higher-level, clinical
departments (infectious diseases, internal medicine, paediatrics, etc.). In view of this, there
is an urgent need to introduce innovative methods capable of demonstrating to medical
students the practical significance of fundamental science as early as their first year.

One of the most effective tools for bridging this gap is case-based learning (CBL)
(MclLean, 2016). The introduction of the clinical case study method into the study of
medical parasitology makes it possible to transform dry biological facts — such as the life
cycles of parasites or their morphological characteristics — into a process of solving a real-
life diagnostic problem. Also, analysing case studies enables students to integrate their
work with the key terms used in the test questions of the “KROK-1" (an exam in general
scientific disciplines, which is taken by applicants for medical and pharmaceutical
education after studying the main fundamental disciplines) unified state qualification
examination. This not only increases student engagement but also lays a solid
foundation for their future successful certification.

Despite the theoretical advantages of CBL, practical experience of its application
specifically in the first year — when students haven't gained clinical experience yet -
warrants detailed study. Understanding exactly how first-year students perceive this
teaching format, whether it changes their attitude towards the fundamental sciences,
and how it affects their readiness for further study is critically important for the
subsequent educational process.

The aim of the study was to assess first-year medical students’ subjective perceptions
of the effectiveness and prospects of using the case-based learning (CBL) method,
determine its impact on increasing interest in the study of medical biology and
awareness of the link between fundamental disciplines and practical medicine, and
analyse the quality of learning of specialist material from the “Parasitology” module.

METHODOLOGY

Classes using the Case-Based Learning method were held at the Department of Medical
Biology, Parasitology and Genetics at Zaporizhzhia Medical and Pharmaceutical
University during the second semester of the 2025-2026 academic year. The CBL
method was used during the final classes for the modules “Medical Protozoology” and
“Medical Helminthology”. The study involved 100 first-year students from medical
faculties within field of study 22 “Healthcare”, who were studying for the specialisms 222
“Medicine”, 228 “Paediatrics” and 221 “Dentistry”.

When compiling the case studies, adapted clinical cases were used, which included
patients’ complaints, medical histories and laboratory test results. The materials were
provided to students in either paper or electronic format, depending on their chosen
mode of study.
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When developing the case studies, the main focus was on combining fundamental
biological knowledge with clinical practice, helping students to develop diagnostic
thinking skills, and fostering their analytical abilities. A particular emphasis during work
on situational tasks was placed on identifying and analysing the key terms featured in
the test questions of the “KROK-1" licensing examination.

The work on the case studies was organised directly within the academic groups. The lecturer
acted as a facilitator: guiding the discussion, ensuring that the situation analysis procedure
was followed, encouraging active discussion and providing concluding feedback.

A final anonymous survey was conducted to assess students’ perceptions of the CBL
method, their understanding of the course material and changes in their level of
motivation to study medical biology. Data were collected using the Google Forms
platform, employing a 5-point Likert scale (ranging from “strongly disagree” to “strongly
agree”). Some questions were open-ended. The results were analysed using descriptive
statistics in Microsoft Excel.

RESULTS

Respondents who voluntarily agreed to participate in the survey were guaranteed
complete anonymity. Analysis of the data from the final anonymous survey (N = 100)
revealed that first-year students gave a high subjective rating to the effectiveness of
implementing the Case-Based Learning method in the medical biology course (the
sections “Medical Protozoology” and “Medical Helminthology”).

An analysis of students’ subjective assessments revealed an overwhelming majority of
positive responses (“strongly agree” and “agree”) across all criteria examined (fig. 1). The
highest level of positive feedback was recorded regarding the impact of case studies on
the assimilation of material during group discussions, the development of clinical
reasoning, and an increase in overall interest in the subject (a total of over 90% positive
ratings). At the same time, the least pronounced though still predominantly positive
effect was observed in the assessment of how well the level of difficulty of the case
studies matched the students’ basic knowledge: 13% of the respondents rated this
match as moderate. Students rated themselves as feeling ‘quite comfortable’ and ‘very
comfortable’ in the role of a ‘decision-making doctor’ at 45% and 49% respectively.
Figure 1

Student survey Likert analysis (%)

Team discussion [N ze

Clinical reasoning NS aYees 7 1

Interest in learning 72T 4
Understanding of the material ST 2
Pathogenic effect [IIIIEEGEGEGEENENGEIzZeee s 1
Relevance to medicine [IIIININNNNNCZNoom. o
Appropriateness to the level [INZEcEeE 13 10

0 20 40 60 80 100

Indicator / Criterion

m Strongly agree (%) mAgree (%) Unsure (%) ® Disagree (%) m Strongly disagree (%)
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Within the scope of the study, particular attention was paid to analysing how the CBL
method influences the acquisition of specialist knowledge in parasitology.

The overwhelming majority of the respondents (98%) confirmed that analysing the case
studies had helped them to understand and remember the life cycles of parasites
(compared with 2% of the students who answered in the negative).

68% rated the usefulness of the case studies in understanding pathogenesis as “very
high”, 26% as “good”, 5% as “moderate” and 1% as “none”.

95% of the respondents noted an improvement in their own parasite identification skills,
whilst only 5% did not notice any changes.

Among the stages and aspects of case analysis, the students identified the following as
the most informative for them: studying and analysing routes of transmission of parasitic
infections — 51%; conducting differential diagnosis — 38%; justifying the choice of
biomaterial for laboratory diagnosis — 11%.

Furthermore, the case studies proved to be an effective tool for understanding the
importance of taking an epidemiological history: 55% stated that analysing the scenarios
“helped a lot” in understanding this, 35% said it “helped very much”, 9% said it “helped
moderately” and 1% said it “helped little".

The use of case studies enabled students to adapt safely to professional practice. When
taking on the role of a “decision-making doctor” within the case study, 49% of students
felt “very comfortable”, 45% felt “quite comfortable”, 5% felt “moderately comfortable”
and 1% felt “not very comfortable”.

When comparing different teaching approaches, the students identified the analysis of
clinical cases as the most effective tool for mastering complex topics. It is noteworthy
that only 7% of those surveyed preferred traditional independent study of the literature.

The high level of acceptance of this method meant that 92% of the respondents
considered it appropriate to replace some traditional surveys with the analysis of clinical
cases on an ongoing basis, whilst only 8% opposed this initiative.

The guestionnaire also included three open-ended questions, one of which was: ‘What
were the greatest difficulties you encountered whilst working on the case studies?’
Some students, in answering this question, noted that a drawback of this method is the
inability to ask the patient additional questions. This comment highlights the high level
of engagement among first-year students, who are already beginning to think like
practising doctors but lack a live dialogue with the patient. We suggest that this issue
be addressed through the lecturer's role. The lecturer can present the case in
instalments, simulating a real patient’s response. However, we would also like to point
out that the aim of introducing the CBL method in the first year is to teach students
clinical reasoning and how to interpret existing data.

DISCUSSION

In the literature we have reviewed, the use of the clinical case method in the study of
medical and biological subjects has received largely positive feedback, although there
are also some negative comments. For instance, Nicklen et al. (2016), in their research
into the role of the clinical case method amongst physiotherapy students in both face-
to-face and distance learning, noted a certain degree of dissatisfaction amongst the
latter. According to the authors, the negative feedback may have been due to technical
difficulties: slow internet connections and frequent disconnections hindered discussion
and dampened students’ enthusiasm for using this method. Consequently, negative
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feedback was primarily provided by distance-learning students, whilst on-campus
students responded positively (Nicklen et al., 2016). Interestingly, no technical problems
were reported by the distance-learning students at our university.

Gasim et al. (2024) report that final-year medical students responded positively to CBL-
based teaching. The students noted the positive impact of this method on improving
academic performance, clinical reasoning, group work, memory and information
retrieval, which is consistent with the findings of our study. Some facilitators caused
dissatisfaction amongst students; according to the respondents, these facilitators
provided only brief instructions, and the groups in which the students worked were too
large (20) (Gasim et al., 2024). Unlike our colleagues, however, we conducted sessions in
smaller groups (13-15), and the role of facilitators was played by lecturers, who ensured
adherence to the situation analysis algorithm, encouraged discussion, monitored the
timing and provided summary feedback.

De Oliveira Carvalho et al. (2024) report similar findings in their studies. First-year
students at Brazilian university used the CBL method whilst studying the subject
‘Human Physiology. Respondents noted that the CBL method encourages the
integration of knowledge, provides a positive experience of working with the
methodology, is student-centred, fosters significant student participation in active case
discussions, and teaches students to work as a team (De Oliveira Carvalho et al., 2024).

Makwana et al. (2025) compared case-based learning (CBL) with traditional teaching
methods to improve the analysis and interpretation of electrocardiograms (ECGs)
among undergraduate students of medicine and surgery. Statistical analysis showed
higher scores immediately following testing with the CBL method than with traditional
teaching methods, which included lectures and textbook-based learning. The case-
based learning method proved to be more effective in improving understanding of ECG
rhythm abnormalities and waveforms (Makwana et al., 2025).

In their study, Bashir et al. (2024) assessed how the presentation of medical case studies
influenced the performance of biomedical trainees. The study comprised three stages.
In the first stage, the authors conducted an online survey to determine the students’
current understanding of the medical case presentation method. In the second stage, a
session was held aimed at helping students understand the benefits of this method.
Students were required to discuss the results of the patient’s laboratory tests, in addition
to their treatment. Students were also required to highlight, where appropriate, the role
of the multidisciplinary team in patient care. Following this, over a period of six weeks,
the students worked on creating their presentations. In the third stage, the students
delivered a presentation to their group and answered questions.

Finally, students were asked to complete a post-intervention questionnaire to assess
whether their perceptions and understanding of clinical case presentations had
changed. The study results demonstrated an increase in students’ confidence in
understanding clinical cases, linking laboratory results to diseases, and presenting
clinical cases to their peers. The respondents also reported an improvement in their
ability to verbally communicate scientific concepts and highlighted the role of this
method in developing critical thinking. Furthermore, the presentation of clinical cases
deepened the students’ understanding of interdisciplinary links, and they suggested
incorporating this method into the curriculum (Bashir et al., 2024).

Positive feedback was also provided by biochemistry students and first-year students on
pre-clinical medical programmes. The study by Zhou et al. (2026) notes that integrating
the CBL method into teaching activities, in combination with mind maps, significantly
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improved learning outcomes in biochemistry. Students reported improvements in their
logical thinking skills and in bridging the gap between fundamental science and clinical
practice (Zhou et al., 2026), which is consistent with the feedback from our students. The
research by Slieman and Camarata (2019) also showed that student groups integrated
fundamental scientific and clinical concepts more deeply as a result of using the CBL
method and concept maps (Slieman & Camarata, 2019).

The effectiveness of the case study method and other interactive approaches has been
demonstrated not only by international experience, but also by their successful
implementation in Ukrainian medical, pharmaceutical, and nursing education. An
analysis of the research shows that the use of situational exercises, simulations and
discussions of real clinical cases allows for the harmonious integration of theoretical
knowledge with practical skills. This helps to develop students’ clinical thinking,
increases their motivation to learn and prepares them for work in the complex modern
conditions of the healthcare system. These methods are actively used at Danylo Halytsky
Lviv National Medical University (Zaiachkivska, 2018; Chang et al, 2024) and the
0O.0. Bogomolets National Medical University (Mykhailova, 2026). Kharkiv National
Medical University (Zhuravlova & Lopina, 2019), Zaporizhzhia State Medical and
Pharmaceutical University (lvanchenko et al., 2026), and others.

CONCLUSIONS

1. The results of the study demonstrated a high level of receptiveness to the CBL
method amongst first-year students. The majority of respondents recognised the
analysis of case studies as the most effective tool for tackling complex topics and
supported its introduction into the teaching process.

2. By immersing students in real-life and adaptive clinical scenarios, the method
successfully overcame the perception of medical biology as a purely theoretical
discipline, helping students to see the link between biology and their future medical
practice.

3. The use of case-based learning ensured a deeper analytical understanding of the
material and facilitated more effective memorisation of parasite life cycles, an
understanding of the pathogenesis of diseases, the acquisition of parasite
identification skills, and an appreciation of the role of taking a patient's medical
history.
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