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Abstract

Critical thinking (CrT) and clinical reasoning (CR) are crucial skills for medical
professionals. They serve as cornerstones for diagnostic excellence and patient safety,
while significantly contributing to patients’ sense of well-being. As the healthcare
landscape becomes increasingly complex, the ability to think critically and reason
clinically has never been more important. This chapter explores the interplay between
CrT and CR in medical education, addressing the significant challenges in teaching
these complex competencies that extend beyond mere knowledge acquisition. It
examines how students must simultaneously master core medical knowledge while
developing reasoning abilities in uncertain clinical situations. This narrative review
identifies effective educational approaches—including case-based, problem-based,
and simulation-based learning—while acknowledging curriculum constraints and
assessment difficulties. It highlights how variations in teaching methods and faculty
expertise impact learning outcomes, and addresses the gap between classroom
instruction and clinical application. The discussion emphasizes the crucial role of fac-
ulty development in teaching these competencies effectively, noting how variations in
educator expertise significantly impact CR training outcomes. By proposing solutions
to face these implementation challenges, this chapter offers recommendations for
curriculum revision, enhanced faculty training, and the development of standardized
assessment methods. It advocates for fostering a culture of inquiry, reflection, and
evidence-based practice throughout medical training, while highlighting the need for
future research to develop reliable evaluation tools and quantify the long-term impact
of these educational strategies. This exploration provides educators and institutions
with insights to cultivate these critical competencies in future medical professionals,
ensuring clinical excellence in an evolving healthcare landscape.
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1. Introduction

Critical thinking (CrT) and clinical reasoning (CR) are indispensable competen-
cies in healthcare, directly impacting diagnostic accuracy, patient safety, and clinical
excellence [1]. However, many educational institutions struggle to effectively cul-
tivate these competencies, often relying on traditional didactic methods emphasiz-
ing knowledge acquisition over application. In clinical practice, the lack of critical
reasoning skills has been linked to diagnostic errors, which account for a significant
proportion of adverse patient outcomes [2]. Furthermore, as healthcare becomes
increasingly complex, clinicians face mounting pressure to integrate evidence-based
practices with patient-centered care, requiring advanced cognitive and decision-
making abilities [3].

Critical thinking encompasses the ability to analyze information systematically,
evaluate evidence, recognize patterns, and make well-reasoned judgments [4]. In
healthcare settings, these skills are fundamental to clinical reasoning, which involves
the complex cognitive process of collecting and analyzing patient data, generating
and testing hypotheses, and formulating evidence-based care plans [5]. Research has
demonstrated that strong CrT and CR abilities are associated with reduced diagnostic
errors and improved patient outcomes [6]. Moreover, these skills have been shown to
enhance healthcare professionals’ ability to adapt to complex and uncertain clinical
situations, with clinical reasoning now recognized as a core competency essential for
safe and effective patient care [7].

Clinical reasoning stands at the core of professional practice in healthcare [8-10],
serving as a keystone in most health professions’ competence frameworks worldwide.
Effective clinical reasoning not only contributes to high-quality clinical care and
accurate diagnosis but also reduces cognitive biases and medical errors [11-13]. The
systematic development of these competencies through deliberate reflection corre-
lates with improved clinical performance and diagnostic accuracy [14].

While CrT provides the foundational skills for analyzing complex situations
and making ethical, patient-centered decisions [15], CR applies these principles
specifically within the medical context, integrating clinical knowledge with decision-
making processes. Clinical excellence emerges from this integration, characterized by
comprehensive knowledge, ethical practice, patient-centered care, effective commu-
nication, teamwork, and a commitment to continuous improvement [16].

Though closely related, CrT and CR encompass different scopes, components, and
applications [17]. CR focuses specifically on patient care, while CrT provides broader
analytical frameworks applicable across various healthcare scenarios [18]. However,
despite their recognized importance, the development of these skills often remains
underemphasized in medical curricula. The integration of CrT and CR education is
particularly vital in light of increasing complexities in healthcare, including diverse
patient populations, rapidly evolving technology, and the rise of evidence-based
medicine.

This narrative review explores the synergy between CrT and CR, emphasizing
their role in clinical excellence. It synthesizes strategies to cultivate CrT and CR,
addressing implementation barriers and proposing future directions for medical
education. The chapter further identifies gaps, implementation challenges, and future
directions, offering a comprehensive analysis while providing actionable recommen-
dations for educators and institutions, advocating a paradigm shift in medical educa-
tion to prioritize critical reasoning as essential for developing competent healthcare
professionals.
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2. Methodology

This chapter employs a narrative literature review to explore diverse perspec-
tives and integrate the findings from empirical studies, theoretical frameworks,
and expert opinions. Narrative reviews provide a broad and critical synthesis of the
existing literature on a topic, allowing the author to present a personal perspective.
Thus, a semi-structured literature search was used, along with less rigid inclusion/
exclusion criteria compared to systematic or scoping reviews. Literature searches were
conducted across PubMed, Scopus, Web of Science, and Google Scholar to include
additional relevant publications and gray literature. Keywords used included “criti-
cal thinking,” “clinical veasoning,” “medical education,” “teaching strategies,” and “cur-
riculum development”. In this chapter, inclusion criteria encompassed peer-reviewed
English publications (2000-2024) addressing educational interventions, challenges,
and theoretical models related to CrT and CR in medical education. Most retrieved
sources represent, but are not exclusively, SSCI- and SCI-indexed journals; books and
reports were also selected if they were considered relevant for the narrative review.
Exclusion criteria omitted studies that focused solely on technical skills, non-peer-
reviewed sources, editorials, and non-English articles.

The selection process involved the screening of titles and abstracts for relevance,
followed by full-text reviews to ensure alignment with the research objectives. The
articles were categorized into pedagogical strategies, assessment methods, and faculty
development. Data extraction identified key findings, methods, and outcomes, and
thematic analysis revealed patterns, challenges, and gaps in teaching CrT and CR.
Narrative synthesis provided a comprehensive overview, integrating diverse insights
and highlighting opportunities for future research and educational practice.

3. Critical thinking and clinical reasoning: Synergistic competencies in
medicine

Critical thinking and clinical reasoning are complex competencies that present
significant challenges in both comprehension and development. While these skills
share numerous dimensions, the assumption that developing CrT would automati-
cally enhance CR throughout healthcare education requires careful examination. The
increasing emphasis on clinical reasoning education in medical training reflects a
growing recognition of the need to cultivate critical thinking skills alongside medical
knowledge acquisition.

3.1 Critical thinking in medicine

Critical thinking (CrT) encompasses diverse conceptualizations that vary accord-
ing to different perspectives and movements [19, 20], with limited agreement among
scholars [21]. Facione identifies two sets of positive traits essential for CrT expres-
sion: skills and dispositions [22]. Skills comprise a series of intellectual abilities that
good thinkers employ when facing and solving problems: interpretation, analysis,
evaluation, inference, explanation, and self-regulation. When used together, these
skills ensure quality reasoning, enable bias identification, help judge information
relevance, facilitate exploring different problem angles within specific contexts, chal-
lenge personal assumptions, and support optimal solution-finding [23]. These skills
are complemented by dispositions, representing an internal drive to engage in deep
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thinking and judiciously apply CrT skills. Critical CrT dispositions include inquisi-
tiveness, systematicity, analyticity, truth-seeking, open-mindedness, self-confidence,
and cognitive maturity [24]. Although less visible, dispositions are fundamental to
critical thinking expression and the self-monitoring of reasoning quality.

Importantly, the context where reflective judgment develops is a key feature of
CrT [25-27]. While CrT can be taught as a generalist competence, thinking critically
about a problem or situation requires a specific knowledge background rooted in the
ability to recall and understand the basic/core information needed for solution-find-
ing [28]. Consequently, CrT may present as many specificities as there are professions
or disciplinary fields [25]. In medicine specifically, CrT is crucial for analyzing patient
claims, driving clinical questioning to determine the reasons behind clinical condi-
tions, inferring underlying causes, searching for evidence, considering implications,
supporting clinical decisions, and seeking solutions to various problems while engag-
ing patient compliance through shared decision-making regarding proposed solutions
[11, 23]. The particular understanding of CrT in the medical area is summarized in
Tables 1 and 2 (skills and dispositions respectively).

3.2 Resemblances between critical thinking and clinical reasoning

Critical thinking (CrT) and clinical reasoning (CR) share many similarities
in their decision-making processes, and are often considered equivalent in health
sciences literature [18]. Both are complementary cognitive processes crucial when
dealing with complex, ill-defined situations typical in the medical field.

Despite being recognized as a central educational ability, Cr'T encompasses a wide
array of definitions and conceptualizations, influenced by psychological, philosophi-
cal, and educational perspectives. This diversity makes it challenging to find a single,
consensual definition that satisfies all stakeholders involved with the topic [19]. CrT
is an intellectually disciplined, metacognitive process supported by various skills and
dispositions that, through purposeful, self-regulatory reflective judgment, enhances
the likelihood of effective decision-making, logical problem-solving, or reaching
valid argumentative conclusions [29].

Both CR and CrT are self-disciplined, self-monitored, and self-corrective thinking
processes, though their primary applications differ. CR specifically focuses on clinical
conditions and aims at patient well-being and health, while CrT applies more broadly
across all life-related situations, from professional contexts to political and social issues.
Both processes rely on skills (cognitive or reasoning abilities) that represent a particular
“way of thinking,” combined with dispositions (inclination for reasoning performance)
that reflect an internal willingness to engage in that thinking pattern. Together, these
elements lead to an outcome, a high level of thinking supporting informed decision-
making, which represents the ultimate purpose of both processes. The similarities
between CrT and CR are further emphasized by Paul and Elder’s work, who adapted their
eight Elements of Thought framework into comparable Elements of Clinical Reasoning
(Figure 1), the fundamental connections between these cognitive processes [30].

3.3 Synergy between critical thinking and clinical reasoning

CrT and CR are deeply intertwined in healthcare, particularly clinical settings. CrT
provides the foundation for CR by encompassing information analysis, evidence evalu-
ation, judgment formation, and self-reflection [11, 17]. Without strong critical thinking
skills, clinicians may struggle to effectively apply their knowledge in medical practice.
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Skills Overall interpretation Medical sciences
Interpretation Understanding and clarifying meaning, ~Understanding and making sense of clinical data,
such as comprehending and expressing  patient histories, lab results, imaging studies, and
the significance of various experiences,  other relevant information.
data, situations, judgments, For instance, interpreting symptoms and signs
conventions, beliefs, rules, procedures,  to form an initial diagnosis or understanding the
or criteria implications of lab values in the context of a patient’s
overall health
Analysis Identifying the intended and actual Break down complex clinical situations into
inferential relationships among manageable components, examining the relationships
statements, questions, concepts, between symptoms, risk factors, and potential
descriptions, or other forms of diagnoses
representation intended to express For example, a physician might analyze the
belief, judgment, experiences, reasons,  relationship between a patient’s lifestyle, symptoms,
information, or opinions and potential underlying diseases to determine the
most likely diagnosis.
Inference Drawing conclusions, as well as Drawing conclusions based on clinical evidence
forming hypotheses or conjectures that  and reasoning, to deduce a diagnosis from a set
follow from the evidence or reasoning  of symptoms or to predict the likely outcome of a
provided treatment
For example, a physician might infer that a patient
with a given combination of symptoms is likely to
have a particular medical condition
Evaluation Assessing the credibility of statements ~ Assessing the reliability and validity of diagnostic
or other representations, as well tests, treatments, and other clinical data. It includes
as assessing the logical strength of critically appraising the quality of evidence from
the actual or intended inferential clinical studies or evaluating the risk-benefit ratio of a
relationships among them treatment option. Prioritize actions in order to better
manage situations of uncertainty and emergency.
For instance, a physician may evaluate the credibility
of a clinical trial’s results before applying the findings
to patient care
Explanation Stating and justifying reasoning in Communicating clearly the clinical reasoning and
terms of the evidential, conceptual, decisions to patients, colleagues, or other healthcare
methodological, criteriological, and professionals. It also involves justifying a diagnosis
contextual considerations that support  or treatment plan based on evidence and clinical
an interpretation or conclusion guidelines.
For example, a physician might explain to a patient
why a particular treatment is recommended based on
the patient’s test results and clinical guidelines
Self-regulation Monitoring and correcting one’s own This involves continuously monitoring and reflecting
cognitive activities, judgments, and on one’s own clinical decision-making process; it also
evaluations. This involves self- includes recognizing when a diagnosis or treatment
examination and self-correction plan needs reassessment or when personal biases
may affect clinical judgment. Moreover, it involves
staying updated with the latest medical research
and guidelines to ensure that one’s practice is
evidence-based
Table 1.
Interpretation of CrT skills according to Facione’s conceptualization and their understanding in the medical field
(Adapted from Ref. [25]).
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Dispositions

Overall interpretation

Medical sciences

Truth-Seeking

The desire to seek the best possible
understanding of situations or
issues, even if it challenges personal
beliefs or the status quo.

A truth-seeker is committed to
following evidence and reason
wherever they lead

It involves a relentless commitment to finding the most
accurate diagnosis and effective treatment for a patient,
even if it challenges conventional wisdom, established
practices, or personal biases. Medical professionals must
prioritize evidence and objective data over assumptions
or incomplete information, continually asking questions
and seeking clarity to ensure the best possible patient
outcomes

Open- Being receptive to different It is the willingness to consider alternative diagnoses,
Mindedness points of view, willing to consider treatment options, and patient perspectives. Healthcare
alternative perspectives, and being providers must remain receptive to new research,
tolerant of divergent opinions. alternative therapies, and interdisciplinary insights,
Open-minded individuals avoid recognizing that medical knowledge is constantly
jumping to conclusions and are evolving. Open-minded clinicians listen to patients’
ready to adjust their thinking when  concerns and value the input of colleagues from
confronted with new evidence or different specialties, adjusting their approach when
compelling arguments presented with new, credible information
Analyticity The tendency to engage in It involves a deep, thorough approach to patient care.
thoughtful analysis and to Medical professionals must carefully analyze symptoms,
anticipate potential consequences or  test results, and medical histories, considering all
complications. Analytical thinkers possible explanations before arriving at a diagnosis.
are attentive to detail, focus on This disposition is critical in identifying subtle signs
the complexity of issues, and of illness, anticipating potential complications, and
carefully examine the arguments weighing the risks and benefits of different treatment
and evidence before reaching options. Analytical clinicians meticulously assess every
conclusions piece of data to ensure accurate and well-founded
clinical decisions
Systematicity Use a methodical and organized It is about being organized and methodical in
approach to problem-solving clinical reasoning and patient care. This involves
Individuals who are systematic following a structured approach to diagnosis and
are thorough in their thinking, treatment, such as using clinical guidelines and
ensuring that they consider all evidence-based practices, ensuring that all relevant
relevant factors and explore factors are considered. Systematic healthcare
different options systematically providers create comprehensive care plans,
rather than haphazardly document their processes thoroughly, and follow up
consistently to monitor patient progress
Inquisitiveness It is a strong curiosity and It is a strong desire to continually learn, understand,
eagerness to acquire knowledge and explore new medical knowledge. Inquisitive
and understanding. Inquisitive healthcare professionals stay updated with the latest
individuals ask questions, seek out research, actively seek out continuing education
information, and are motivated by opportunities, and are curious about the underlying
a desire to learn and understand causes of diseases and conditions. This disposition
more deeply drives them to ask probing questions, explore
innovative treatments, and push the boundaries of
what is known in the field.
Self-Confidence ~ To have confidence in one’s own It refers to a healthcare provider’s trust in their

reasoning processes and the ability
to think critically. This includes
trust in one’s ability to reason well
and to arrive at logical and sound
conclusions, even in complex or
uncertain situations

ability to reason through complex clinical situations
and make sound decisions. Confident clinicians

are not easily swayed by uncertainty or pressure;
they rely on their training, experience, and the best
available evidence to guide their decisions. This
confidence is crucial when making difficult or time-
sensitive decisions, such as during emergencies

or when determining a course of treatment for a
challenging case
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Dispositions Overall interpretation Medical sciences

Cognitive The ability to make reflective, It involves making well-considered decisions that

maturity informed, and prudent decisions. reflect a deep understanding of the complexities and
This disposition involves uncertainties inherent in healthcare. Mature healthcare
recognizing that some issues are providers recognize that not all medical issues have
complex and that there may not be straightforward solutions and that decisions often
simple answers. involve weighing multiple factors, including patient
Mature thinkers are aware of the preferences, ethical considerations, and long-term

need to consider various factorsand  outcomes. They are prudent, reflective, and capable

the implications of their decisions of making difficult decisions in the best interests of
their patients, even when faced with ambiguous or
incomplete information

Table 2.
Interpretation of CrT dispositions according to Facione’s conceptualization and their understanding in the medical

field (Adapted from Ref. [25]).

Perspective, orientation, Frame of reference.

s . world view ’ perspective
Consequences, results Purpose Consequences, Purpose
Goals; objectives, results or outcomes Goals; objectives,
function function
Assumptions Elements Questions Assumptions Elements of Questions
Presuppaositions, axioms of Thought Prablem or issue Presuppositions, axioms Clinical Reasoning Problem or issue
‘W hat is taken for granted
Concepts Information Concepts nformation
Theories, definitions, laws, : Theories, definitions, "
principles Data, facts, ob: b madels, principles Facts, evidence,
Inference EXPEriences, reasons Inference observations, reasons
Conclusions or solutions Conclusions,
Clinical interpretation
Figure 1.

Schematic comparison of the Elements of Thought in Critical Thinking (standards of reasoning) and the
Elements of Clinical Reasoning, which vepresent basic blocks or steps in the reasoning structure, according to the
Paul and Elder model [30].

assess information credibility, question assumptions, and recognize potential biases
[1]. Both processes are fundamentally reflective, encouraging clinicians to examine
their thought processes and monitor their decisions [14] while balancing clinical
guidelines with ethical implications and patient preferences [31].

CrT and CR play vital roles in error minimization by promoting vigilance and helping
clinicians identify potential pitfalls in their reasoning process, which is essential to pre-
vent diagnostic errors and adverse outcomes [7, 12]. Research shows that most diagnostic
errors and poor medical decision-making stem from flaws in clinical reasoning [32].
Additionally, the intersection of CrT and CR supports clinician adaptability in complex
situations, enabling quick decision-making based on incomplete or evolving data while
helping clinicians navigate evolving healthcare technologies rapidly [33].

4. Role of medical education in nurturing critical thinking and clinical
reasoning

Critical thinking (CrT) and clinical reasoning (CR) have become fundamental
components of medical education, explicitly featured in physicians’ competency
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frameworks worldwide [13]. While higher education institutions and medical educa-
tors recognize the need to integrate these skills into medical curricula, significant
implementation challenges persist.

The transition from traditional didactic methods to dynamic, skills-based approaches
remains problematic. Students often struggle to develop the necessary cognitive tools for
effective decision-making in complex clinical environments [34]. The authors highlight
two key issues: the variability in teaching methods and the absence of standardized
approaches across universities. Although innovative practices like case-based learning and
simulation exist, their effectiveness varies based on faculty expertise and student engage-
ment, creating disparities in skill development across institutions.

Furthermore, limited opportunities for early clinical exposure impede the devel-
opment of practical reasoning skills. Students face difficulties translating theoretical
knowledge into practice, potentially affecting their confidence and competence
during the transition to professional roles [35]. Addressing these challenges requires
comprehensive reforms, including curriculum revision, enhanced faculty training,
and effective implementation of appropriate assessment tools to measure CrT and CR
development.

4.1 Effective educational strategies

The effective teaching of CrT and CR in medical education faces several signifi-
cant challenges [18, 34]. These challenges stem from multiple key aspects that affect
both teaching and learning processes.

The inherent complexity of CrT and CR represents a primary challenge, as these skills
extend beyond mere knowledge acquisition to practical application in uncertain situations
[1, 3]. Individual educators conceptualize clinical reasoning, focusing on various sub-
skills and specific medical areas, which influence their educational strategies and research
outcomes [36]. Students must simultaneously master core medical knowledge while
developing reasoning abilities through clinical problems, integrating multiple knowledge
sets, abilities, and behaviors [37]. Additionally, student resistance to engaging in critical
thinking and alternative learning methods can impede progress [38].

Educational methods for developing clinical competencies show variable effec-
tiveness across different institutions. While various student-centered approaches
are employed, including problem-based learning, case-based learning, simulations,
and team-based collaborative learning, there is no consensus on the most effective
method. The success of these approaches depends heavily on implementation factors,
skill dimension identification, and student engagement [18, 34].

The assessment presents another significant challenge. Traditional evaluation
methods may inadequately measure students’ reasoning ability through complex
clinical scenarios [18, 39]. Moreover, translating classroom-learned skills to clinical
settings remains problematic [40, 41]. Limited exposure to real clinical experiences
can reduce student confidence and increase the gap between day-one skills and mar-
ket expectations [42-44], hindering the skills’ development and increasing the length
of the “acclimatization period” when entering their professional activities.

The already packed medical curriculum presents additional challenges [45, 46].
However, it is possible to integrate CrT development activities within core medical
curricula [47], ensuring these skills are regularly practiced for mastery. Clinical skills
are typically learned in controlled environments with varying clinical exposure levels
[48]. However, the effectiveness of this approach depends on the availability and
quality of clinical experiences.
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Faculty development and support represent the final crucial challenges, encom-
passing educator expertise and teaching quality variations within and between
institutions. These factors significantly impact the effectiveness of CR training and
require careful consideration in medical education planning.

5. Innovative approaches to enhancing critical thinking and clinical
reasoning

CrT and CR have gained prominence in medical education, with schools empha-
sizing their development to enhance clinical practice and professional identity,
demonstrate adequate performance in clinical practice, and develop a professional
identity [49]. Competency-based curricula, requiring the integration of knowledge,
skills, and attitudes, have facilitated this shift. Students engaging in real-world tasks
improve their clinical skills and successfully translate these into practical contexts
[50]. Embedding CrT in curricula has been shown to reduce diagnostic errors and
cognitive biases and improve healthcare quality [51].

CrT and CR strategies differ in their application across medical training stages,
with CrT often introduced in early years and CR emphasized in clinical settings,
as mentioned in a recent review [34]. Case-based and problem-based learning are
widely used to present students with complex medical scenarios, encouraging them
to apply theoretical knowledge, enhance decision-making, and understand clinical
practices [18, 34]. Research has demonstrated measurable improvements in diag-
nostic accuracy and decision-making skills through simulation-based learning and
case-based methodologies [18, 52]. Abdul Rahman et al. [52] found that medical
students engaged in problem-based learning reported a 30% increase in confidence
when diagnosing complex cases. Simulation-based learning, employing mannequins,
virtual reality, or standardized patients, allows safe clinical skills and decision-
making practice, complemented by debriefing sessions to provide feedback and refine
performance [53, 54]. Also, Schmidt and Mamede [54] showed that reflective journal-
ing enhanced clinical reasoning by improving students’ ability to identify cognitive
biases and integrate theoretical knowledge into patient care. Other reflective prac-
tices, such as group discussions or debriefing, also encourage the students to analyze
their experiences and improve future actions [14].

Innovative strategies like flipped classrooms and concept mapping further
enhance CrT and CR by linking core knowledge and visualizing information connec-
tions [55]. These methods, often supported by technology, introduce flexibility, facili-
tate essential knowledge acquisition, and refine technical skills [56]. Collaborative
learning through interprofessional education fosters teamwork, communication, and
a deeper understanding of healthcare team roles, improving care quality and reducing
medical errors [57, 58].

Despite their potential, translating these skills to clinical settings remains
challenging. Variability in teaching quality and engagement limits their impact,
while non-standardized assessments hinder effectiveness evaluations. Strategies
are often assessed via self-reports or generalist CrT tests, which may not align
with specific interventions [18]. Additional obstacles include insufficient descrip-
tions of interventions, inconsistent durations, and mismatches between cultivated
skills and assessment methods. Addressing these challenges requires robust
faculty training, integration of interprofessional education, and continuous cur-
riculum refinement.
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6. Institutional culture and investments as a factor of change

Critical thinking (CrT) and clinical reasoning (CR) are core competencies that
universities and medical programs worldwide strive to nurture. Despite total institu-
tional commitment, various challenges and limitations can hinder the comprehensive
return on academic investment. Successful development of medical competencies
requires regular mapping of gaps between graduates’ skills and labor market demands
[59, 60]. This integration becomes increasingly critical given the rapid pace of techno-
logical and pharmacological advancements, alongside evolving healthcare settings.

The medical field has been relatively successful in addressing these challenges
compared to other health professions, largely due to regular revisions of day-one
competency frameworks [13, 61]. Such updates increase the likelihood of new
graduates achieving better education-to-job alignment [62]. However, while medical
students often demonstrate high levels of cognitive knowledge, their skills and profes-
sional dispositions must be cultivated throughout the academic curriculum. Many
institutions globally strive to equip their graduates with the competencies needed
for workplace success, with particular emphasis on CrT and CR skills. These leading
institutions consistently produce high-quality graduates and significantly contribute
to the field. However, this level of excellence is not universal among institutions offer-
ing clinical sciences education, contributing to significant heterogeneity in medical
education quality. This disparity, and other factors, contribute to uneven healthcare
service delivery worldwide.

What distinguishes these leading universities in the medical education landscape?

6.1 Institutional culture in nurturing CrT and CR

Institutional culture is fundamental in embedding CrT and CR within medical
education. Leading institutions move beyond mission statements, emphasizing
analytical skills, evidence-based practice, and lifelong learning. Instead, they invest in
carefully designed curricula where these values are interwoven, with core knowledge
and integrated into extracurricular activities, creating an environment where CrT
and CR flourish naturally. In these settings, educators and clinical tutors are tasked
with developing targeted educational interventions that foster both CrT and CR,
challenging students to bridge the gap between theoretical knowledge and real-world
practice while promoting critical analysis and decision-making. Furthermore, these
institutions often embrace an interdisciplinary approach, encouraging students to
synthesize knowledge from multiple fields, thereby strengthening their analytical
capabilities.

The effective teaching of clinical reasoning demands instructors who possess both
deep subject matter expertise and proficiency in teaching these complex cognitive
processes. However, research indicates that not all faculty members receive adequate
training in educational techniques specific to clinical reasoning development [29, 42,
61]. This often results in significant variations in instructional quality, even within
the same institution. Given that most medical educators are selected primarily for
their technical and professional expertise rather than their pedagogical background,
investing in their professional development becomes crucial, as they represent essen-
tial human assets in the educational system [63].

Medical educators serve dual roles as both instructors and role models for critical
thinking. They demonstrate their commitment and inspire students through their
teaching methods, fostering open dialog, encouraging questioning, and facilitating
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debate while simultaneously cultivating professional attitudes [64, 65]. To ensure
medical educators achieve these desired qualities, institutions provide comprehensive
development programs that enhance teaching methods, thereby strengthening their
capabilities in fostering CrT and CR [66].

6.2 Professional educators’ development

Most faculty initiatives to enhance teaching in clinical educators include work-
shops of different durations, short courses, seminars or conferences, fellowships,
mentorship programs, and other longitudinal programs [63, 67]. Even though, as in
the literature, the appraisal of the success of these strategies is scarce, the success of
development programs and activities remains elusive [63]. A regular offer nurtures a
culture that values evidence-based practice, reflection, and continuous learning and
reflects the institutional commitment to the quality of their human capital and their
students.

Despite the programs offered by faculties, professional development can also
be reinforced through peer collaboration, shared educational practices, and other
mentorship among educators in the medical field by the organization of communities
of practice among educators, with a cross-disciplinary perspective, which could bring
similar gains compared with formal qualification in nonspecific graduation training
programs in diverse educational areas [68]. The communities of practice are powerful
informal tools in educators’ development [69], whether or not the higher education
institutions endorse them.

To achieve excellence, the institution must go beyond preparing its educators. It
also needs to recognize their efforts and the impact of their teaching roles. Although
more easily talked about than done (or pondered), some higher education institutions
and scientific communities have created annual awards to recognize the quality of
educators’ teaching activities or mentorship. Also, by creating portfolios, educa-
tors can showcase their activities and make critical reflections on the outcomes of
the implemented activities that can be used for career progression, promotion, and
tenure contracts [70-72].

In some institutions, resistance to changing traditional teaching and assessment
methods may exist, which can stifle the promotion of CrT and CR. Overcoming this
requires a paradigm shift that values innovation and critical analysis. In addition,
institutions must be willing to invest in the necessary resources, including the reduc-
tion of student/educator ratio, promoting faculty training opportunities, and cur-
ricular development.

7. Recommendations

To cultivate clinical excellence, medical education must implement evidence-
based strategies that bridge the gap between theoretical knowledge and clinical
practice. Below, a few actionable recommendations tailored to advancing CrT and CR
in medical education are proposed.

Medical education requires systematic integration of critical thinking and clini-
cal reasoning throughout the educational continuum, from preclinical foundations
to residency transitions. This curriculum evolution should incorporate structured
reasoning modules and standardized multimodal learning approaches, including
case-based discussions and reflective practice documentation, to ensure students
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develop robust application of knowledge. Faculty development is equally crucial,

as educators require comprehensive preparation as facilitators of reasoning skills.
Implementing workshops focused on metacognitive instruction techniques, strategic
pairing of clinical experts with educational specialists, and establishment of profes-
sional learning communities can significantly advance pedagogical innovation while
fostering competence and intellectual inquiry among students.

Current assessment methodologies require substantial refinement to evaluate clinical
reasoning properly. Educational institutions should develop Objective Structured Clinical
Examinations that evaluate diagnostic reasoning processes, implement script concor-
dance testing to assess performance under conditions of uncertainty, and utilize longitu-
dinal portfolios to document cognitive development. These assessment instruments must
reflect the complexity inherent in clinical decision-making. Supporting these educational
advances requires appropriate systemic infrastructure, with accreditation frameworks
incorporating reasoning competencies as essential requirements. Institutional investment
in simulation technologies, optimization of instructor-to-student ratios for individual-
ized guidance, and recognition of programs demonstrating successful critical thinking
and clinical reasoning integration are necessary components of this infrastructure, as
advancement requires coordinated policy implementation and resource allocation.

Technological integration represents another crucial pathway, with appropriate
application of artificial intelligence for diagnostic reasoning feedback, virtual real-
ity environments for decision-making simulation, and natural language processing
for documentation analysis enhancing educational outcomes. These technological
tools should augment rather than substitute clinical judgment. Finally, establish-
ing a reflective practice culture where error analysis and uncertainty are addressed
constructively is essential. Medical education should promote intellectual humility
as a professional value and develop interprofessional training programs emphasizing
collaborative reasoning, recognizing that exemplary clinicians demonstrate a capacity
for deep analysis, adaptive thinking, and continuous professional development.

These coordinated approaches can transform medical education into an effective
developmental context for clinical reasoning—producing graduates who demonstrate
both technical proficiency and analytical capability.

8. Conclusion

This study underscores the synergy between critical thinking and clinical rea-
soning as essential competencies for clinical excellence. While prior studies have
explored critical thinking (CrT) or clinical reasoning (CR) in isolation, this review
uniquely synthesizes their synergistic roles in medical education, contextualizing
CrT skills and dispositions within medical practice and establishing a bridge between
the two using Paul and Elder’s competencies frameworks. Unlike earlier work, this
review analyzes institutional and curricular barriers and advocates for culture-driven
reforms. While medical education increasingly emphasizes the development of these
skills, the complexity of these competencies and the need to cultivate them within
clinical contexts present significant challenges for medical schools.

The narrative review design, while comprehensive in scope, faces several meth-
odological constraints including potential selection bias when compared to more
structured PRISMA-guided systematic reviews. Our reliance on English-language
publications from 2000 to 2024 may have inadvertently excluded valuable non-
English studies or earlier foundational work in the field. Implementation presents
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significant challenges as well, particularly given the variability in faculty expertise
and institutional resources which may limit the generalizability of our proposed
strategies, especially considering that approaches like simulation-based learning
require substantial infrastructure investment. We must also acknowledge assessment
shortcomings, as most studies in our review utilized self-reports or generic critical
thinking tests that may not adequately capture the nuances of clinical reasoning.

Several theoretical gaps persist in our understanding, particularly regarding the
interplay between critical thinking dispositions and cultural contexts in medical prac-
tice. There also remains limited empirical evidence quantifying how critical thinking
and clinical reasoning training directly translates to improved patient outcomes such
as reduced diagnostic error rates. Curriculum integration faces substantial barriers as
packed medical education schedules may hinder the implementation of longitudinal
critical thinking training, especially in early medical education phases. Although
universities of excellence embed these competencies within their institutional culture
and curricula, in other institutions the responsibility often falls primarily on indi-
vidual educators — an issue that is poorly explored in existing literature.

To operationalize these insights and advance medical education, institutions
should prioritize robust faculty development programs to include specialized train-
ing in teaching critical thinking skills, interprofessional education frameworks,
and ongoing curriculum refinement. Looking toward future directions, we must
develop standardized tools and metrics specifically designed for clinical settings,
pursue interdisciplinary research collaborations with cognitive scientists, conduct
longitudinal studies tracking skill progression from preclinical to residency stages,
and embrace technological innovations like virtual reality and generative Al to create
adaptive clinical reasoning scenarios that provide real-time feedback to learners.
Moving forward, medical educators and policymakers must prioritize the integration
of CrT and CR across all stages of training, fostering a culture of inquiry, reflection,
and evidence-based practice that recognizes effective education requires not just
knowledge acquisition but its application in uncertain real-world situations.
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