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Abstract. The development of critical and clinical thinking is one of the key strategic
objectives of modern medical education. This ability enables medical students and interns to analyse
clinical data effectively, make informed decisions, and provide a high standard of medical care. The
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article examines contemporary approaches to fostering critical and clinical thinking among students
and interns within the context of medical education, including the integration of active learning
methods, clinical simulations, problem-based learning, and innovative educational technologies.
Particular attention is paid to the interconnection between theoretical training and the practical
application of knowledge in the clinical practice of students and interns. The importance of
pedagogical support, structured feedback, and the use of digital tools for developing analytical skills
in students and interns is emphasised. Key challenges and barriers associated with the implementation
of effective critical thinking teaching strategies are examined, including limited resources,
insufficient teacher training, and traditional approaches to knowledge assessment. Recent studies are
analysed, confirming the positive impact of a comprehensive approach on the competence levels of
students and interns. The findings of this study can serve as a basis for improving educational
programmes, developing new teaching methods, and enhancing the quality of medical education as a
whole.

Keywords: critical thinking, clinical thinking, medical education, educational strategies,
physician competence, interactive learning methods.
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PO3BUTOK KPUTHYHOTO Ta KIIHIYHOTO MUCJIEHHS € OJIHIEI0 3 KIIFOYOBHMX CTPATETIYHUX ILJICH
cy4acHOI MeaAW4HOiI OCBITH. Llg 31aTHICTH J03BOJNIAE CTyIEHTaM Ta JKapsM-iHTepHaM €(PEKTHBHO
aHaJI3yBaTHU KJIIHIYHI JIaHl, MPpUUMaTH OOTPYHTOBAHI PIlICHHS Ta 3a0e3MeyyBaTH BHCOKHI PIBEHb
MEJUYHOI JOTIOMOTH. Y CTaTTi PO3MIISLIAIOTHCS Cy4YacHI MiAXoau 10 (GOpMyBaHHS KPUTUYHOTO Ta
KJIIHIYHOTO MHCJICHHSI y CTYJEHTIB 1 JIIKApiB-IHTEPHIB Y KOHTEKCTI MEIUYHOI OCBITH, BKIIFOUAIOUH
IHTErpalil0 aKTUBHUX METO/IB HABYAHHS, KIIHIYHUX CHUMYJIALIN, MPOOJEMHOrO HaBUaHHS Ta
IHHOBAaIlIMHMX OCBITHIX TeXxHoJorid. OcobimBa yBara TPUAUIIETBCS B3a€EMO3B’SI3KYy MIXK
TEOPETUYHOIO MiATOTOBKOIO Ta MPAKTHYHUM 3aCTOCYBAaHHSIM 3HaHb Y KJITHIYHIN AiSUTBHOCTI CTY/ICHTIB
1 mikapiB-iHTepHiB. IligkpecieHa BaKJIMBICTh TMENAroTiyHOl MIATPUMKH, CTPYKTYPOBAHOTO
3BOPOTHOTO 3B’A3KY Ta BAKOPHUCTAHHS U(PPOBUX IHCTPYMEHTIB JUIsl PO3BUTKY aHATITHYHUX HABUYOK
MaiiOyTHIX MeaudHuX (axiBiiB. Po3risgaroTbcsi KITIOYOBI BUKIWMKH Ta Oap’epu, IMOB’s3aHl 3
IMIUIEMEHTaLli€l0 e(EeKTUBHUX CTpATeridi HaBYaHHS KPUTUYHOTO MUCIEHHS CTYAEHTIB 1 JiKapiB-
IHTEpHIB, 30KpeMa 0OMEXEH1 peCcypcH, HeIOCTaTHS IMiATOTOBKA BUKJIAAadiB Ta TPAAUIIHHI I IX0IH
710 OULiHIOBaHHS 3HaHb. [IpoaHanizoBaHi CydacHi JOCHTIJDKEHHS, IO MiATBEPKYIOTh MO3UTHBHUN
BIUIMB KOMILIEKCHOTO ITiIX0/Ty Ha PIBEHb KOMITIETEHTHOCTI CTYJICHTIB 1 JikapiB-iHTEepHIB. Pe3ynbTaTn
JOCITIJKEHHSI MOXKYTh CIIyT'yBaTH OCHOBOIO JIJIsl yIOCKOHAJIGHHS OCBITHIX IPOrpaM, po3poOKH HOBUX
METOJMK BUKJIQJaHHS Ta IMABUIICHHS SKOCTI MEIUYHOI OCBITH B IIIIOMY.

KarouoBi cioBa: kpuTHyHE MHCIEHHS, KJITIHIYHE MUCICHHS, MEJMYHA OCBiTa, OCBITHI
cTpaTerii, KOMIETEHTHICTb JIiKapsl, IHTEpaKTHBHI METOAN HAaBYAHHSI.

Introduction

Topicality of the problem.

The development of critical and clinical thinking within medical education is one of the key
strategic objectives of modern medical universities, as it lays the foundation for the competence of
future doctors, enabling them to analyse clinical data effectively, make informed decisions and
provide a high standard of medical care [1, 2]. Medical competence is one of the major strategic goals
of modern medical universities and begins with developing critical thinking and clinical thinking
skills among medical students to analyze the clinical material, make appropriate decisions, rendering
high quality medical assistance [3]. The ability to analyze scientific information, to evaluate the
quality of information sources, to logically combine knowledge and draw conclusions are the
characteristics of critical thinking. Clinical thinking is the combination of theoretical knowledge with
practical skills to make a diagnosis, choose the best treatment for a patient, measure the success or
effectiveness of treatment, and respond quickly to uncertainty in a clinical situation [4]. Times are
rapidly changing in modern medicine, with knowledge constantly expanding, complicated clinical
cases, and an overload of information. All of this requires that high-quality skills be developed and
become critical in the training of autonomous and responsible specialists. Another factor contributing
to the importance of critical and clinical thinking is the medical system's transition to a competency-
based approach to learning and to incorporating theory with hands-on practice in medical training [5].
The acquisition of large amounts of information through traditional teaching doesn't always lead to
the development of analytical, reflective and problem-oriented competencies. Current pedagogical
methods are key on a combination of participative learning, interactive learning, critically-oriented
analysis of clinical cases, simulation training and mentoring [6, 7].

For senior students, the process of analysing scientific literature and engaging in discussions
or clinical simulations during their studies prepares them to make the right decisions right from the
start of their clinical practice [8]. The main objective for all medical interns is the application of
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knowledge in practice; the integration of clinical reasoning into real clinical situations, namely:
mentoring and reflection, consolidation and development of independence in decision-making within
professional practice [9, 10]. This differentiation of approaches facilitates the gradual development
of competencies and enables students and interns to work successfully by combining analytical and
practical skills, as well as being prepared for professional practice [11, 12]. Current challenges in
medical education may be attributed to the growing volume of scientific knowledge, constant changes
in clinical procedures, a shortage of available mentors, and variations in clinical practice. To
overcome these limitations, pedagogical strategies are integrated that focus on the development of
problem-based learning, clinical case analysis, the use of simulation models, modules and interactive
learning, as well as systematic mentoring [ 13]. This holistic approach creates an environment for the
development of analytical, reflective and practical skills, shaping doctors for whom rational and
effective behaviour comes naturally in a variety of clinical situations [14].

Impotant idea of the educational process of medical universities is to build critical and clinical
thinking in students who will become doctors [15, 16]. Future physicians should develop their
professional competence, analytical independence and responsibility in complex clinical scenarios
based on ensuring the effective integration of theoretical knowledge with practical skills,
differentiated approaches for senior medical students and for interns, employment of evidence-based
and interactive teaching methods [17]. These methods future doctors should be investigated further
in a systematic fashion to further strengthen the functionality of educational programmes and improve
the quality of medical training.

The purpose of this article is to describe completely pedagogical tools that will favor the
critical and clinical thinking of future physicians-medical doctors.

Methodology

The review was carried out to search, analyse literature related to the development of critical
and clinical thinking in medical education. The sources of information were international
scientometric and bibliographic databases, such as Scopus, Web of Science, PubMed, Google
Scholar. Appropriate keywords and combinations of keywords were used, including: ‘clinical
thinking’, ‘clinical reasoning’, ‘medical education’, ‘teaching methods’, ‘learning strategies’, ‘senior
students’ and ‘interns/residents’. Boolean operators and filters, limitations by language of publishing
(English and Ukrainian), and restrictions by the period of publishing (2010-2026) were used to build
the search to additionally limit the number of search results to peer-reviewed publications.

Studies that examined the development of critical and/or critical clinical thinking in medical
students and/or interns, pedagogical strategies or educational interventions and innovations in
medical education courses, and peer reviewed articles, systematic review and meta analysis were
included. Exclusion criteria were: studies that were not from medical education and/or clinical
training; publications where the full text could not be accessed; and those which were not peer-
reviewed or contained only authors perspectives, but not empirical data.

Results

The article by Delavari et al. (2024) presents a scoping review of research into the teaching of
clinical reasoning to medical students [18]. The authors analysed 54 articles, describing various
educational strategies, including self-explanation, reflection, test-enhanced learning, TBL, thinking
aloud, PBL and combinations thereof. Teaching was delivered through a series of prompts or
complete clinical cases, with a focus on either the process or knowledge. The results showed that such
strategies can improve clinical reasoning and diagnostic accuracy; however, most studies had
methodological limitations: small sample sizes, short-term assessments and insufficient control of
variables. The article is valuable for systematising approaches and planning future research in medical
education.

Recent research in medical education demonstrates that the development of critical thinking,
clinical reasoning and clinical judgement is a key objective in the training of competent doctors.
Aratjo et al. (2024), in a systematic review of 33 articles, demonstrated that pedagogical practices
such as cognitive/visual presentation of information, simulations, literature-based work, test-based
learning, team-based learning, clinical case discussions, learning from mistakes and gamified

Lls1 po6oTa JineH3y€eThCA BianoBigHo o Creative Commons Attribution 4.0 International License
e-ISSN: 2786-586X



AKAJIEMIYHI BI3II

Bunyck 55/2026

learning, significantly contribute to the development of critical thinking, clinical reasoning and
clinical judgement skills and aptitudes in medical students, with critical thinking practices being more
commonly applied in the early years of study and clinical reasoning practices in the later years of the
medical course [19]. Ge et al. (2025), in a meta-analysis of 13 systematic reviews, demonstrated the
effectiveness of problem-based learning in developing critical thinking and clinical skills among
medical, dental and nursing students, emphasising that problem-based learning enables students to
independently acquire the competencies necessary for professional development, whilst consolidating
existing knowledge [20]. Both studies confirm that actively engaging students in the learning process,
combining various pedagogical strategies and gradually increasing the complexity of tasks contribute
to the more effective development of critical and clinical skills, although the authors note the need
for further research to determine the optimal duration, format and sequence of interventions to
maximise learning outcomes.

A systematic review and meta-analysis of 50 studies on the teaching of clinical reasoning to
medical students [21]. The authors, Wark, S. et al. (2025), found that active, structured and feedback-
oriented interventions, such as small-group work, face-to-face seminars, simulations, serious games
and online interactive modules, significantly improve clinical reasoning skills, particularly during the
clinical years of training. Early interactive exercises in the pre-clinical years can serve as a foundation
for further development; however, systematic training in later years is necessary to achieve lasting
results. The importance of a spiral curriculum, where the complexity and realism of tasks gradually
increase, is emphasised, and it is recommended to combine different learning formats with regular
feedback. It is a relevant source for justifying effective strategies for the development of clinical
reasoning in medical education.

Cerqueira, A. (2023) systematically analysed the use of Visual Thinking Strategies (VTS) in
medical education for students and residents. The methodology involves analysing works of art with
the aim of developing observation skills, critical thinking, communication skills and empathy. The
review includes 11 studies in which VTS was applied in lecture theatres, museums and online, across
various specialisms. The results showed improvements in observational skills and, in some cases,
empathy and tolerance of uncertainty. The authors conclude that VTS is effective for developing
clinical competencies and should be more widely integrated into training programmes; however,
larger, controlled and long-term studies are needed to confirm the effect [22].

Contrasting pedagogical methods for the development of critical and clinical thinking depend
on the stage of training: senior-year students training, clinical training for interns. At the senior levels
of education process, there are often approaches directed to gaining based skills in analytical
reasoning, critical interpretation of scientific knowledge and more gradually introduction of
theoretical knowledge into professional practice [23]. Students from years 4-6 are taught problem
based learning to facilitate individual and groupwork with clinical scenarios, development of problem
based questions, information seeking skills to find evidence and form reasoned clinical conclusions.
Use of case method makes a logical analysis of clinical situations with a clear educational objective,
promoting the construction of arguments integrating theory and generalisations in practice [24].
Interactive classes such as debates, seminars and modular discussions not just revision but through
debate and analysis of evidences they use their critical thinking skill after gradual development. In
addition, in the last year more and more aspects of simulation-based learning are being added as a
result of the high realism of the models, they enable students to experience areas of practical life in a
situation that is as close to real clinical practice as possible, without any risk on the part of the patient
[25].

The internship to clinical rotation phase brings about a transition from developing thinking
skills through the internship to applying these thinking skills in real-world clinical scenarios. In this
phase, the student is mentored as they participate directly in diagnosis and management of patients
and provided with immediate assistance by an experienced clinician [26, 27]. At this up until this
point, the transfer of knowledge and skill between the student and mentor was significant, however,
at this point, the student benefits from the support of the thought process through which the student
is able to articulate, analyse and reflect on their decision-making in specific clinical situations as they
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transition from relying upon algorithms to successfully utilising independent clinical reasoning.
Another benefit of using structured case discussion methods is that the student can improve their
skills of forming a hypothesis regarding the correct diagnosis based upon evidence and then be
provided with an opportunity to compare that evidence to the findings of the physical examination
[28, 29]. Researchers find the mechanisms through which reflection and self-assessment occur are
fascinating (e.g., clinical journals, reflective session with a mentor) in promoting a greater awareness
of decision-making, recognising performance errors and developing independence as a professional.

Many methods, such as case studies and/or simulations, can be used at both levels, but their
purpose and context of use differ. The former are used to build a fundamental framework for
analytical thinking during the senior years of study, and are later used to practice the logic of clinical
thinking in a controlled learning environment. The latter are used during the internship, in addition
to the actual patient interaction, mentoring and reflection that occur there, to move from learning to
action and independent decision-making in real clinical settings. This differentiated approach
provides a basis for the continuous development of the competencies of future health professionals,
so that they develop from independent action at a basic level of competence to the ability to act
independently and responsibly in complex/professional settings [30, 31].

In medical education, the methods of teaching are interactive and evidence-based with the
intention of promoting critical and clinical thinking skills of future doctors. The Case Method includes
the analysis of a given clinical case, allowing the student and intern to consider a number of diagnostic
and therapeutic possibilities, make informed decisions and learn analytical skills. Problem-based
learning provides opportunities for students to solve problems independently in complex clinical
situations, which encourages them to think logically, synthesise information, and analyse the evidence
[32]. Interactive learning between students, students and lecturers and between student and students,
is achieved through seminars and discussions, which enables argumentation, debating and collective
decision making skills to be developed in complex clinical situations. The methods that involve
practical skills include simulation training, which enables students to perform clinical procedures,
algorithms for decision making and teamwork in a context that closely mimics real clinical situations
[33, 34, 35]. Clinical rotations offer hands-on experience in patient care with mentors, fostering
independence and responsibility in clinical decision-making and consolidating clinical reasoning
skills. Mentoring is one of the most important ways to support the individual development of a student
or intern who can obtain feedback, reflect on their own actions and modify their behaviour in clinical
scenarios. These reflection activities based on clinical cases enable students to review their decisions,
evaluate their impact and improve the way they think about their practice, especially when learning
to be more independent and critical in their thinking and practice. This holistic approach to the
application of these methods ensures the overall development of cognitive skills, involving both
theory and practice, fosters skills of evidence-based thinking, and equips future physicians for
successful practice in a complex clinical environment [36, 37, 38].

Discussion

Interpretation of results

A literature review reveals that critical thinking and clinical reasoning in medical students and
interns is a multi-stage process and contextual process. Problem Based Learning, case analysis,
interactive seminars and evidence appraisal are most useful for senior undergraduate students, helping
to develop the analytical and reflective skills needed for their training. Interns and residents, on the
other hand, are involved in bedside teaching, mentoring, and reflective practice, clinical rotations,
and apply knowledge and reasoning to real-world clinical settings [39, 40, 41].

Scientific novelty

This review advances the field by synthesizing findings across a range of pedagogical
approaches and educational stages, demonstrating that some strategies are differentially used with
senior students versus interns/residents. It highlights the continuum from development of analytical
skills through clinical reasoning with clinical problem solving to independent, accountable health
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care practice and presents a conceptual framework for understanding how educational interventions
can sequentially develop competencies for the independent responsible medical practitioner.

Practical significance

These findings include design considerations for curriculum designers and medical educators
interested in improving training for future physicians. The review aligns the teaching methods with
education stage to support implementation of evidence-based methods, such as problem based
learning, case based learning, simulation, interactive seminars and workshops, mentoring and
reflective practice.

Conclusions

Interactive, feedback-oriented pedagogies are required at each of the above developmental
stages to foster critical thinking and clinical reasoning in medical students and interns. Analytical
reasoning enhancement and integration of theory into clinical practice are appropriate methods for
senior students, while practical, supervised experiences to reinforce decision making skills are needed
for interns and residents. The current evidence supports a combination of strategies that are applied
incrementally and tailored to the stage of the learner in order to promote competent, reflective, and
independent future physicians.
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