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The development of clinical reasoning is a critical objective in medical
education, yet traditional pedagogical approaches often face challenges
such as limited faculty time, inadequate feedback, and variable mentoring
quality. The emergence of conversational generative Al, particularly
ChatGPT, offers new opportunities for interactive, reflective, and self-
directed learning.This systematic narrative review examines the
pedagogical potential of ChatGPT in enhancing clinical reasoning among
medical students. Literature was sourced from Scopus, PubMed, Web of
Science, and Google Scholar using keywords such as “ChatGPT,”
“generative AL” “medical education,” “clinical reasoning,” and
“pedagogy,” focusing on studies published between 2020 to 2025. The
findings indicate that ChatGPT contributes to clinical education by
simulating diagnostic scenarios, supporting self-regulated learning, and
providing personalized feedback. Key applications include case-based
reasoning, virtual dialogue, and integration into LMS, OSCE preparation,
and problem-based learning. However, limitations such as Al
hallucinations, risk of overreliance, and reduced human mentorship were
noted. In conclusion, ChatGPT presents a promising pedagogical tool to
support clinical reasoning, but its implementation must be guided by ethical
oversight and aligned with evidence-based instructional design. Future
research should prioritize empirical validation and multi-institutional
implementation frameworks to ensure its responsible and effective use in
clinical training.

©2025 The Author. This is an open-access article under the CC-BY license.

1. Introduction

The development of clinical reasoning is a central objective in undergraduate and professional
medical education. Clinical reasoning refers to the cognitive process through which medical
practitioners gather patient information, interpret clinical data, formulate differential diagnoses, and
make evidence-based decisions [1]. Despite its importance, cultivating this skill during clinical
rotations presents persistent challenges in medical pedagogy.
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One major difficulty arises from the implicit nature of expert reasoning. Experienced clinicians
often rely on intuitive decision-making that is grounded in well-established illness scripts developed
over years of practice [2]. This tacit knowledge is seldom articulated in an explicit or structured
manner, which makes it difficult for novice learners to comprehend or reproduce the underlying
thought processes. Furthermore, clinical environments are typically characterized by time constraints,
heavy workloads, and limited opportunities for direct teaching [3]. These factors restrict the
availability of guided reflection and feedback, resulting in learning that is often passive and
observational rather than interactive and reflective.

In addition, many clinical curricula lack systematic frameworks for teaching reasoning explicitly.
While educational strategies such as problem-based learning and case-based learning have been
introduced, their implementation during clinical placements is often inconsistent. In the absence of
structured mentorship, students may become overwhelmed by complex and ambiguous patient
presentations [4]. Without sufficient guidance and support, their clinical reasoning skills may fail to
develop or may regress over time.

Advances in educational technology have begun to address some of these gaps. In particular, the
emergence of ChatGPT, a conversational generative Al model built on transformer-based architecture,
has introduced new possibilities for learner support in clinical education [5]. ChatGPT enables real-
time, text-based interactions that simulate human dialogue [6]. This allows students to ask clinical
questions, explore alternative diagnoses, and receive instant explanations of medical concepts.

From a pedagogical perspective, ChatGPT has the potential to serve as a cognitive scaffold. It
can support students in articulating their reasoning, identifying knowledge gaps, and engaging in self-
directed learning [7]. The tool can also function as a reflective learning partner, encouraging deeper
exploration of clinical scenarios. Its accessibility outside formal learning environments aligns well
with the principles of self-regulated learning.

However, the integration of ChatGPT into clinical education remains a relatively new and
evolving area. Questions regarding its accuracy, reliability, and ethical implications must be addressed
before widespread adoption can occur [8]. Therefore, this review aims to examine the current literature
on ChatGPT’s use in medical education, with a focus on its pedagogical role in supporting the
development of clinical reasoning. The review synthesizes existing findings, identifies emerging
practices, and explores implications for future educational frameworks that incorporate Al-based
learning tools.

This review synthesizes current literature on ChatGPT’s use in medical education, with a
particular focus on its pedagogical role in fostering clinical reasoning. The paper offers a novel
contribution by aligning Al capabilities with established educational theories and identifying
strategies for effective classroom and clinical integration.

2. Method

This article adopts a narrative review approach with a systematic orientation in the selection and
synthesis of literature (Fig. 1). The review was designed to identify, organize, and interpret current
evidence on the pedagogical use of ChatGPT and generative artificial intelligence in the context of
clinical reasoning within medical education. This approach was chosen due to the interdisciplinary
and rapidly evolving nature of the topic, which spans a range of theoretical frameworks and lacks
standardized empirical methodologies.

A comprehensive search was conducted across five major academic databases: Scopus, PubMed,
Web of Science, Eand Google Scholar. These databases were selected based on their broad indexing
of peer-reviewed literature in health professions education, instructional design, and artificial
intelligence, ensuring both relevance and comprehensiveness in the search process. The search
strategy employed a combination of relevant keywords and Boolean operators, specifically:
“ChatGPT” OR “Generative AI” AND “medical education” AND “clinical reasoning” AND
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“pedagogy.” These terms were selected to capture a broad yet focused body of literature encompassing
both technological and educational perspectives.

Inclusion criteria were defined to ensure the relevance and quality of the selected studies. Only
peer-reviewed journal articles published between 2020 and 2025 were included, reflecting the recent
and rapidly evolving nature of generative Al in education. Articles were required to explicitly address
the use of ChatGPT or similar generative Al tools in medical education, particularly those that focus
on clinical learning or reasoning processes. Studies that addressed Al applications in non-clinical
educational domains, opinion pieces without empirical or theoretical grounding, or publications
outside the specified timeframe were excluded. To minimize selection and extraction bias, screening
and selection were conducted systematically based on predefined inclusion and exclusion criteria.
Ambiguities or uncertainties during the process were resolved through iterative evaluation and
adherence to the objectives of the review.

Data extraction was performed manually and structured according to key thematic categories.
For each article, the following elements were recorded: publication year, country of study, research
design or review type, the educational or theoretical framework employed (if any), the type of Al tool
utilized, and the reported educational outcomes. Special attention was given to studies that
incorporated pedagogical theories such as constructivism, cognitive apprenticeship, or self-regulated
learning to interpret the role of Al in clinical education.

To enhance transparency in article selection, a structured narrative flow was followed. The
process began with the identification of potentially relevant articles through database searches using
predefined keywords. After removing duplicates, titles and abstracts were screened for relevance,
followed by a full-text review based on predefined inclusion and exclusion criteria. Ambiguities or
disagreements during screening were resolved through consensus. Studies that met all criteria were
included in the final thematic synthesis.

The synthesis of findings aimed to identify recurrent themes, variations in implementation, and
gaps in the literature that may inform future research and curriculum development. Where possible,
studies were cross-compared to assess consistency and emerging best practices related to the
pedagogical use of ChatGPT in medical settings.

Database Search %
Scopus, IEEE, Pubmed, | 99 Article
Google Scholar

78 Article

I
Eligivilty WV
Full-Text Evaluation using 30 Article
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\/
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Title, Abstract, Keyword
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Data Extraction
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Fig. 1. Structured narrative flow of article selection for the systematic narrative review
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3. Theoretical Foundations
3.1. Cognitive Apprenticeship

The cognitive apprenticeship model emphasizes the importance of making expert thinking visible
to learners through structured guidance, reflection, and gradual transfer of responsibility [9]. In
medical education, it is a well-established approach for cultivating complex reasoning skills such as
diagnosis and decision-making [10]. It encourages learners to observe, emulate, and eventually
internalize the strategies used by experienced clinicians during patient encounters and diagnostic
problem-solving [11]. Traditionally, this model relies on live mentoring, where clinicians explain their
thought processes and provide contextual feedback [12]. However, time constraints and inconsistent
supervision often hinder its consistent application [13], leaving students without sufficient scaffolding.

The integration of artificial intelligence, particularly conversational agents such as ChatGPT,
presents new opportunities to extend the principles of cognitive apprenticeship beyond direct human
mentorship [14]. ChatGPT can function as a surrogate expert, engaging students in reflective
dialogues that simulate the reasoning patterns of experienced clinicians [15]. When prompted with
clinical scenarios, ChatGPT can verbalize step-by-step diagnostic considerations, offer multiple
differential diagnoses, and justify treatment decisions based on evidence. This interaction enables
learners to observe modeled reasoning in real time and engage in iterative questioning that enhances
their understanding [16].

Specifically, ChatGPT supports cognitive modeling by verbalizing links between data and
hypotheses, and enables scaffolding by adapting to a student’s level of understanding [17]. While
students may initially rely heavily on ChatGPT, they can transition to independent reasoning with its
support. Nonetheless, ChatGPT lacks genuine clinical judgment and contextual sensitivity. Its
probabilistic outputs are not substitutes for lived expertise. Thus, it should be positioned as a
supplement to human mentorship, not a replacement [18]. Educators must guide students to critically
evaluate Al-generated reasoning and cross-check with clinical evidence.

ChatGPT offers a scalable and consistent alternative to traditional mentorship in modeling expert
reasoning. While it does not replace the nuanced judgment of experienced clinicians, it can enhance
learners’ exposure to expert-like thinking through structured Al-guided dialogue. Future
implementations should ensure that Al outputs are critically examined within a supervised learning
framework. To operationalize this, ChatGPT could be integrated into case-based tutorials where
students compare its reasoning process with clinician feedback.

3.2. Self-Regulated Learning (SRL)

Self-regulated learning (SRL) refers to the process by which learners proactively manage their
cognitive, motivational, and behavioral engagement with educational tasks. It encompasses goal
setting, strategic planning, self-monitoring, and reflective evaluation [19]. In medical education, SRL
has been associated with improved knowledge retention, diagnostic accuracy, and the development of
clinical reasoning skills [20]. Given the dynamic and unpredictable nature of clinical training,
specifically during clinical clerkships with variability in supervision and feedback, fostering SRL
strategies such as goal-setting, mentoring, and structured feedback has been identified as essential to
support students navigating complex learning environments [21].

ChatGPT offers significant potential to support SRL by providing learners with an interactive,
low-stakes environment in which they can ask questions, clarify doubts, and explore clinical topics at
their own pace. As a conversational agent, ChatGPT can function as an accessible learning companion
that promotes cognitive engagement through dialogue [22]. Students can use the tool to review
pathophysiology, generate differential diagnoses, and practice clinical decision-making without the
pressure of formal assessment or time-limited instruction.

One of the key benefits of ChatGPT in the context of SRL is its alignment with metacognitive
regulation [23]. Learners can use the tool to monitor their understanding of clinical concepts by testing
hypotheses and receiving immediate, text-based explanations. For instance, a student may ask

Annastasya Nabila Elsa Wulandari (ChatGPT as a Pedagogical Tool for Clinical Reasoning in Medical Education: A
Systematic Narrative Review)



Journal of Technological Pedagogy and Educational Development
Vol. 2, No. 2, 2025, pp. 12-28

16

ChatGPT to explain the rationale behind a particular laboratory test or to compare treatment options
for a specific diagnosis [15]. By receiving feedback in real time, learners can identify gaps in their
knowledge and adjust their learning strategies accordingly.

ChatGPT facilitates strategic help-seeking, which is a central component of SRL [24]. In
traditional settings, students may hesitate to ask questions due to fear of judgment or lack of access to
supervisors. ChatGPT reduces these barriers by offering private, judgment-free interactions that
encourage inquiry. This can be especially valuable for early-stage learners who are still developing
the confidence to engage in clinical discussions.

ChatGPT can support goal-directed behavior by allowing students to customize their learning
sessions [25]. A learner preparing for an internal medicine exam may, for example, use ChatGPT to
generate practice questions, simulate clinical cases, or summarize key topics. These features empower
students to take ownership of their learning and to structure study plans that align with personal goals
and timelines.

It is important to acknowledge the limitations of Al-supported SRL. The unregulated nature of
ChatGPT may lead to the reinforcement of misconceptions if learners are not trained to critically
evaluate its outputs. The absence of human feedback also limits the depth of reflection and emotional
support that traditional mentorship provides [26]. Therefore, while ChatGPT can enhance independent
learning, it should be integrated into a broader pedagogical framework that includes guided reflection
and peer or faculty feedback.

ChatGPT aligns well with the principles of SRL by enabling personalized, low-pressure inquiry
that encourages metacognitive monitoring and strategic help-seeking. Compared to conventional self-
study methods, its interactivity provides a more responsive and engaging learning experience.
However, its integration should be accompanied by guidance to ensure learners are equipped to assess
the credibility of information provided.

3.3. Constructivist Learning Theory

Constructivist learning theory posits that learners actively construct knowledge through
experience, reflection, and interaction with their environment [27]. Rather than receiving information
passively, students build understanding by integrating new concepts into their existing cognitive
frameworks. In the context of medical education, constructivism has informed various learner-
centered pedagogies, including problem-based learning (PBL), case-based learning (CBL), and
clinical simulations [28]. These approaches emphasize active engagement, critical thinking, and the
application of knowledge to authentic clinical scenarios.

One of the key components of constructivist learning is dialogic interaction, which involves
questioning, clarifying, and negotiating meaning. In clinical education, such interaction traditionally
occurs between students and clinical preceptors, or within small group discussions. However, access
to consistent dialogic mentorship can be limited in clinical environments due to variability in
supervision and institutional constraints [29]. In this regard, ChatGPT offers a promising supplement
by enabling continuous, text-based interaction that mimics educational dialogue.

Through conversational exchanges with ChatGPT, students are able to engage in iterative
questioning and hypothesis testing, both of which are central to constructivist learning [30]. For
example, a student faced with a case of chest pain may ask ChatGPT to compare potential diagnoses,
explore pathophysiological mechanisms, and evaluate treatment options. The model’s capacity to
generate explanatory responses encourages learners to refine their thinking, challenge assumptions,
and connect theoretical knowledge with clinical application.

ChatGPT also supports contextualized learning, an essential principle of constructivism, by
generating realistic clinical scenarios. It enhances learning retention and deep comprehension helping
learners connect symptoms, diagnostics, and interventions within coherent case narratives [31]. By
prompting ChatGPT with realistic case descriptions, learners can receive structured feedback that
helps them understand the relevance and interrelationships among symptoms, diagnostics, and
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interventions. This process facilitates deeper comprehension and supports the formation of illness
scripts, which are essential for expert-level reasoning [32].

ChatGPT can enhance learner autonomy, allowing students to pursue inquiries based on their
own clinical interests and knowledge gaps [33]. This aligns with constructivist principles that
prioritize learner agency and intrinsic motivation. When students generate their own questions and
direct their own exploration, they become active participants in the learning process, which is
especially important in complex, open-ended domains such as clinical medicine.

The increasing use of large language models (LLMs) such as ChatGPT in medical education
demonstrates their potential to support constructivist learning by fostering critical thinking, problem-
solving, and self-directed engagement with clinical content [34]. LLMs contribute to active
knowledge construction through iterative exploration and interactive dialogue with complex medical
scenarios.

While ChatGPT enables constructivist dialogue, it is limited in its ability to assess a student’s
emotional state, provide affective support, or adapt instruction based on subtle nonverbal cues
elements that are essential in human teaching. Its explanations, although often coherent, can
occasionally oversimplify complex concepts or present inaccurate information without clear reference
to sources. To address these limitations, the integration of ChatGPT into constructivist pedagogy
should be accompanied by thoughtful instructional design that emphasizes critical evaluation and
fosters metacognitive awareness.

4. Themes of the Review
4.1. Support in Diagnosis, Case Analysis, and Personalized Learning

ChatGPT has shown significant potential in supporting diagnostic reasoning and case analysis
among medical students (Fig. 2). Through its capacity to simulate clinical dialogues and patient
scenarios, the model enables learners to engage in realistic, text-based simulations that reinforce the
practical application of medical knowledge. These simulations provide a safe, controlled environment
for students to practice diagnostic and therapeutic decision-making, particularly within problem-based
learning formats. Studies have demonstrated that ChatGPT can serve as a diagnostic aid by offering
real-time suggestions for differential diagnoses and treatment options, effectively enhancing clinical
reasoning and decision-making skills during case-based exercises [35]. In several instances, it has
been used to simulate virtual patient interactions, offering immediate feedback that helps learners
refine their approach to clinical cases and build diagnostic confidence [36].

However, limitations remain, particularly in the interpretation of laboratory results and diagnostic
imaging. ChatGPT has shown weaknesses in accurately analyzing lab values, which suggests a need
for further refinement of its domain-specific capabilities in these areas [37]. Despite this, the model
still provides educational value by simplifying complex medical concepts and guiding students
through logical next steps in clinical decision-making. In this way, it can aid in the incremental
development of students’ interpretive skills.

Beyond its role in diagnosis, ChatGPT contributes to interactive and personalized learning. It
supports learner engagement through adaptive, responsive dialogue that mirrors real clinical
interactions. By responding to user input with context-specific information, ChatGPT promotes deeper
cognitive processing and sustained attention during study sessions [38]. The model provides tailored
learning experiences by adjusting content based on the learner’s queries, allowing for immediate
clarification of misunderstood concepts and on-demand reinforcement of knowledge. This level of
personalization can help address individual learning needs and enhance self-regulated learning among
medical students, making ChatGPT a valuable complement to traditional instructional strategies.
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Fig. 2. ChatGPT’s Role in Medical Education

4.2. ChatGPT in Reflective and Self-Directed Learning in Clinical Training

ChatGPT, as a large language model, has emerged as a promising tool for enhancing reflective
and self-directed learning in clinical training (Fig. 3). Its capabilities support learners in engaging with
medical content interactively, promoting deeper understanding and autonomy in clinical reasoning
development. One notable application is the use of ChatGPT-40 as a virtual standardized patient,
enabling medical interns to simulate patient encounters and manage clinical scenarios without
endangering real patients [35]. This simulation-based learning provides a controlled, low-risk
environment where students can develop clinical reasoning, problem-solving, and crisis management
skills. While such implementations have proven cost-effective and accessible, some technical
limitations such as occasional connectivity issues and natural language processing constraints have
been reported.

In addition, ChatGPT has been utilized to assist in clinical decision support, particularly in
generating differential diagnosis lists and supporting structured clinical judgments [39]. By delivering
real-time feedback and access to evidence-informed reasoning, ChatGPT can enhance decision-
making accuracy and help learners internalize systematic diagnostic approaches. These functions
make it a valuable complement to traditional educational methods.

The interactive nature of ChatGPT also contributes significantly to medical education by
allowing learners to pose questions, seek clarification, and receive immediate, relevant responses.
Such interactivity supports subjective learning processes, facilitates the development of clinical
writing skills, and strengthens clinical judgment [40]. Growing concerns have been raised regarding
the potential for academic dishonesty and the risk of overreliance on Al tools, highlighting the need
for careful integration into formal curricula.

ChatGPT’s strength in processing vast volumes of medical literature makes it highly effective in
supporting self-directed learning [7]. Students can use it to explore complex topics such as
pathophysiology, treatment algorithms, and emerging guidelines in a personalized and adaptive
manner. The platform offers instant access to relevant content, thereby supporting on-demand learning
tailored to individual needs [41]. Simulated clinical scenario dialogues further enhance the reflective
learning process by allowing students to iteratively test their reasoning, receive feedback, and revise
their understanding, ultimately improving their clinical preparedness and patient communication
skills.
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The integration of ChatGPT into medical education is supported by empirical evidence
demonstrating that health profession students generally perceive it as a valuable tool for retrieving
medical information and fostering innovative learning approaches [42]. Although concerns remain
regarding critical thinking and the need for verification, current literature emphasizes ChatGPT’s
potential to enhance self-directed learning in medical education. When integrated with appropriate
guidance, the tool may effectively contribute to the development of autonomous learning behaviors
among medical trainees. This suggests that ChatGPT, when used critically and responsibly, can serve
as a valuable partner in cultivating independent learning behaviors among medical trainees.

Student Poses a
Glinical Question

ChatGPT Provides

Information or
Diagnosis

———

Student Reflects on
The Response

!

Is The Response

: Student Asks Follow-
Apprg?:;tg 2o ho—> up Questions

Student Adjust Their
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The Next Case ~

1

he Leaming Process
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Clinical Reasonin
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A~

Fig. 3. Al-based reflective and self-directed learning support flow

4.3. Opportunities and Advantages

ChatGPT, a state-of-the-art language model powered by generative artificial intelligence,
presents a wide range of opportunities and pedagogical advantages for enhancing clinical reasoning
within medical education [5]. Its application as a learning tool has the potential to transform how
medical students engage with complex clinical content, reflect on diagnostic processes, and receive
real-time cognitive support. Compared to traditional e-learning platforms, ChatGPT offers higher
interactivity and adaptability, which can better sustain learner engagement, although its reliance on
probabilistic reasoning may limit reliability in complex cases.

One of the primary opportunities offered by ChatGPT lies in its capacity to enable interactive
learning. Through natural language conversations, students can ask questions, receive immediate
responses, and engage in simulated dialogues that mirror tutor-student interactions [43]. This
interactivity allows learners to clarify concepts, practice diagnostic reasoning, and explore clinical
cases in a low-risk environment. Prior studies have indicated that such Al-driven engagement supports
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the development of applied medical knowledge and strengthens the learner’s ability to transfer
theoretical understanding to clinical scenarios.

ChatGPT also facilitates personalized education, adapting to the unique needs and learning styles
of individual students. It can generate customized case scenarios, offer tailored feedback, and deliver
practice questions that align with each student's level of proficiency [44]. This adaptability fosters
self-directed learning and supports varied educational pathways, particularly beneficial in
competency-based curricula and asynchronous learning environments.

ChatGPT also serves as a supplementary tool for clinical decision support, assisting students in
generating differential diagnoses and evaluating possible diagnostic pathways [45]. Research has
shown that ChatGPT can accurately analyze case inputs and, in certain structured scenarios, perform
at levels comparable to or exceeding that of medical students. Although such tools are not substitutes
for clinical judgment, they offer a valuable platform for reasoning practice and formative assessment
[46].

Another notable contribution of ChatGPT is its role in enhancing clinical reasoning skills. By
engaging with structured prompts and clinical case simulations, students are encouraged to think
critically, justify their decisions, and refine their diagnostic acumen [47]. The Al supports problem-
based learning methods and encourages hypothesis generation, hypothesis testing, and reflection key
components of effective clinical reasoning.

In terms of efficiency and accessibility, ChatGPT provides learners with rapid access to
synthesized medical information from across disciplines, supporting quick reference and concept
reinforcement [48]. This feature can accelerate the learning process, particularly for students in time-
constrained clinical settings. Additionally, as a freely accessible or low-cost tool, ChatGPT contributes
to reducing barriers in medical education and offers a scalable solution for institutions with limited
resources [25].

There are also significant advantages for educators. ChatGPT can support faculty members in
designing assessments, developing case-based teaching materials, and generating question banks [49].
Its ability to automate routine tasks, such as content generation or basic feedback provision, allows
educators to focus on higher-order instructional activities and individualized mentorship [50]. To
leverage these advantages, educators are encouraged to embed ChatGPT within clinical case
discussions, assign Al-assisted reflection prompts, and integrate the tool into formative assessment
practices to enhance reasoning development.

Finally, while concerns about ethical use, data privacy, and potential algorithmic bias remain
valid, these issues can be addressed through robust institutional policies and responsible
implementation practices [51]. Ensuring transparency in the use of Al tools, adhering to data
protection regulations, and continuously validating the accuracy of ChatGPT outputs are essential
steps to mitigate potential risks and to promote trust in Al-assisted education [52].

4.4. Limitations and Pedagogical Risks

While ChatGPT offers notable advantages in supporting clinical reasoning and learner autonomy,
its use in medical education is not without significant limitations and pedagogical risks. One of the
primary concerns is the hallucination of clinical information, wherein the model generates inaccurate
or fabricated responses that may appear coherent and convincing [53]. Such hallucinations pose a
serious threat to the integrity of clinical learning, as students may unknowingly absorb incorrect
information [54]. These errors are particularly dangerous in medical education, where precision and
evidence-based reasoning are paramount. In some studies, ChatGPT has produced clinically
inappropriate suggestions or inconsistently applied medical logic, raising ethical concerns about its
role in critical decision-making contexts [55].

The potential for overdependence on Al is another prominent risk [56]. While ChatGPT
facilitates rapid access to medical knowledge, its convenience may discourage students from engaging
in deeper learning processes such as hypothesis generation, critical evaluation of evidence, and
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reflective thinking. There is a growing concern that students may prioritize efficiency over
understanding, resulting in a superficial grasp of complex concepts [57]. This trend may impair the
development of core competencies, particularly in areas that require nuanced clinical judgment. As a
result, the importance of human supervision and validation becomes critical. Educators must play an
active role in guiding students to question, verify, and contextualize Al-generated content within the
broader framework of clinical reasoning and ethical practice.

Another significant risk is the erosion of human mentorship [58]. The increasing reliance on Al
tools in educational contexts could reduce meaningful interactions between students and experienced
clinicians [59]. These interactions are essential not only for the acquisition of technical skills but also
for the modeling of professional behaviors, communication, and ethical decision-making. Clinical
mentors provide irreplaceable insights derived from real-world experience, often conveying tacit
knowledge that cannot be replicated by an Al system [60]. Mentorship fosters the humanistic and
ethical dimensions of medical practice, aspects that remain largely outside the scope of generative Al.

In light of these limitations, the integration of ChatGPT in medical education must be approached
with caution and pedagogical intent. While it can augment learning, it should not be seen as a
replacement for critical thinking, faculty engagement, or professional mentorship [61]. Clear
guidelines, robust validation mechanisms, and reflective learning strategies are essential to mitigate
the risks associated with its use and to ensure that Al supports, rather than supplants, the human
elements of clinical education [62].

To provide a balanced overview of ChatGPT's role in medical education, it is important to
juxtapose its pedagogical strengths with the associated risks. While ChatGPT offers unique
advantages in promoting clinical reasoning and learner autonomy, it also introduces potential
challenges that must be addressed through thoughtful implementation. Table 1 summarizes the key
opportunities and limitations identified across the reviewed literature.

Table 1. Pedagogical Opportunities and Risks of ChatGPT in Clinical Education

Aspect Opportunities / Strengths Risks / Limitations
Clinical Reasoning Supports case analysis and differential May generate hallucinated or
diagnosis inaccurate diagnoses
Self-Directed Enables autonomous, interactive Risk of superficial understanding
Learning learning without critical evaluation
Feedback and Offers instant clarification and Lacks emotional nuance and human
Reflection simulated dialogue judgment
Accessibility & Useful for low-resource settings, easy Potential for reduced reliance on
Scalability to integrate into LMS human mentorship

4.5. Best Practices and Implementation Framework

To ensure the pedagogically sound and ethically responsible use of ChatGPT in medical
education, institutions must develop structured guidelines and implementation frameworks that align
with curricular objectives and professional standards. As the integration of generative Al becomes
increasingly prevalent, clear institutional policies are necessary to guide both faculty and students in
the effective use of these tools.

One essential component is the development of ethical guidelines and usage protocols.
Institutions should provide training that educates learners about the limitations of ChatGPT, including
the risks of misinformation, hallucinations, and ethical dilemmas related to academic integrity [63].
This includes setting boundaries for appropriate use in coursework, patient-related discussions, and
assessments. Faculty should also be equipped with resources to evaluate Al-supported learning and to
model responsible use of Al tools in clinical contexts.

Another critical step is the integration of ChatGPT into formal learning environments, such as
Learning Management Systems (LMS). Embedding ChatGPT functionalities within LMS platforms
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can create structured and trackable opportunities for interactive learning [64]. Students can engage in
guided Al-assisted case discussions, receive formative feedback, or complete reflection exercises
based on simulated clinical conversations. These features can be monitored by instructors to ensure
alignment with learning goals and to assess student progress.

In clinical skills training, the use of ChatGPT can be incorporated into Objective Structured
Clinical Examinations (OSCEs) as a supplementary tool [65]. For example, it can simulate patient
responses or function as a pre-assessment tutor, allowing students to prepare for OSCE scenarios
through Al-based practice sessions. Although ChatGPT cannot replace live standardized patients, it
can serve as a valuable addition in preparatory phases, particularly for reinforcing clinical reasoning
steps and interview strategies.

ChatGPT can be meaningfully embedded into Problem-Based Learning (PBL) modules. Within
PBL settings, students often encounter ambiguous clinical cases that require collaborative inquiry and
hypothesis testing [66]. By using ChatGPT during group discussions or self-study periods, learners
can access immediate explanations, explore alternative diagnoses, and clarify unfamiliar concepts
[32]. This enhances their ability to contribute meaningfully to team-based learning and strengthens
the self-directed aspects of PBL.

To maximize educational outcomes, institutions should adopt a blended Al-human approach in
which ChatGPT complements, rather than replaces, traditional instruction and mentorship. Regular
faculty facilitation, reflective debriefing sessions, and peer discussions are essential to contextualize
Al interactions and maintain human-centered learning [67]. Continuous evaluation of Al integration
through student feedback, performance metrics, and longitudinal studies is necessary to refine best
practices and ensure alignment with educational values.

5. Discussion

The integration of ChatGPT into medical education presents a significant shift in how clinical
reasoning is taught, practiced, and assessed. Findings from the reviewed literature suggest that
ChatGPT holds strong pedagogical potential to support medical students across a variety of learning
domains, including diagnosis, case analysis, self-directed learning, and critical reflection. While the
tool presents numerous advantages, it also introduces notable limitations and risks that require
thoughtful mitigation through structured implementation and faculty guidance.

Across several studies, ChatGPT was found to be an effective aid in diagnostic reasoning and
case-based learning. Its capacity to simulate patient scenarios and clinical dialogue supports
experiential learning in a safe, low-stakes environment. Through its real-time responsiveness and
adaptability, ChatGPT enables learners to explore differential diagnoses, justify decision-making, and
refine their approach to clinical cases. These capabilities align closely with principles of problem-
based learning and cognitive apprenticeship, where reasoning must be made explicit and iteratively
practiced [32]. ChatGPT's ability to deliver personalized feedback and generate learner-specific
content enhances both engagement and cognitive retention, promoting the development of self-
regulated learning skills.

Beyond diagnostic support, the tool also facilitates reflective and autonomous learning. By
providing interactive responses and on-demand access to complex clinical content, ChatGPT supports
students in clarifying difficult concepts and testing their clinical reasoning in a manner that encourages
independent exploration. It has been successfully used in simulation-based learning as a virtual
standardized patient, allowing students to rehearse communication strategies, decision-making, and
case management [35]. These functions extend the classroom experience and are particularly valuable
for preparing learners before high-stakes clinical encounters or assessments.

Several limitations temper these pedagogical benefits. Among the most concerning is the
phenomenon of hallucinated responses, wherein ChatGPT generates clinically inaccurate or fabricated
content [68]. Such misinformation, if unrecognized, may undermine learning and pose a threat to the
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development of sound clinical judgment. The growing convenience of Al may foster overreliance,
discouraging deeper engagement and independent reasoning. When used as a substitute rather than a
complement to critical thinking, such tools risk promoting superficial learning particularly in the
absence of adequate scaffolding and mentorship.

The erosion of faculty-student interaction is another potential consequence of excessive Al
integration. Clinical education relies not only on knowledge transmission but also on the modeling of
professionalism, ethics, and context-aware reasoning domains that generative Al cannot fully
replicate. The value of human mentorship in shaping clinical identity and fostering the moral
dimensions of practice remains irreplaceable [32]. The inclusion of ChatGPT in clinical education
must not displace faculty involvement but should rather enhance opportunities for reflection,
formative feedback, and metacognitive discussion.

To maximize the pedagogical value of ChatGPT, best practices for its integration are essential.
These include embedding Al use within formal curricular structures, setting clear ethical guidelines,
and establishing institutional policies on appropriate usage. When incorporated into Learning
Management Systems, Objective Structured Clinical Examinations (OSCEs), and problem-based
learning modules, ChatGPT can serve as a supportive layer in the broader educational ecosystem.
Blended approaches that pair Al-driven interaction with faculty-led debriefing and collaborative
discussion appear to be the most effective in maintaining academic rigor and professional standards.

Given the current findings, future research should prioritize empirical investigations to
substantiate ChatGPT’s impact on clinical reasoning and educational outcomes. Rigorous
methodologies such as randomized controlled trials, quasi experimental studies, and mixed-method
designs are needed to assess its efficacy in diverse learning environments. Multi-institutional and
cross-context studies are particularly critical to ensure the generalizability and contextual relevance
of implementation frameworks. These efforts will provide a robust evidence base for the scalable,
responsible integration of generative Al into medical education.

6. Limitation of The Review

Several limitations should be acknowledged in this review. The available body of literature on
the use of ChatGPT and generative Al in medical education remains limited due to the novelty of the
topic. The rapid emergence of large language models has only recently begun to attract scholarly
attention within the context of clinical training, resulting in a relatively small number of peer-reviewed
studies that directly examine their pedagogical implications.

The majority of the reviewed articles are descriptive in nature, consisting primarily of
commentaries, conceptual discussions, and early-stage exploratory studies. While these contributions
offer valuable insights and theoretical perspectives, they often lack empirical validation or rigorous
methodologacal design. Few studies employ experimental or quasi-experimental approaches that
systematically measure learning outcomes or compare Al-assisted instruction with traditional
educational methods.

There is a scarcity of longitudinal data assessing the sustained impact of ChatGPT on clinical
reasoning, critical thinking, or professional development over time. Most findings are based on short-
term observations or user perceptions, which may not fully capture the long-term educational effects
or potential unintended consequences.

Due to the narrative nature of this review, the selection of studies may be influenced by the
availability of English-language sources and publication bias favoring positive results. Although
efforts were made to ensure a comprehensive and balanced synthesis, the absence of a formal meta-
analysis limits the generalizability of the conclusions.

Future research should aim to address these gaps through well-designed empirical studies,
including randomized controlled trials, mixed-methods evaluations, and longitudinal assessments of
Al integration in diverse medical education contexts.
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7. Conclusion

The integration of ChatGPT and generative Al technologies into medical education presents a
transformative opportunity to enhance clinical reasoning, support self-directed learning, and
supplement pedagogical practices in clinical training. As a conversational agent, ChatGPT can
function as a reflective learning partner, offering students real-time feedback, simulating clinical
dialogues, and facilitating access to complex medical knowledge in a personalized and interactive
manner. These capabilities align closely with established educational theories such as cognitive
apprenticeship, self-regulated learning, and constructivist pedagogy.

While the potential benefits are promising, significant limitations and pedagogical risks must be
addressed. Concerns regarding misinformation, overreliance on Al, diminished human mentorship,
and ethical challenges highlight the importance of cautious, guided implementation. ChatGPT should
be positioned not as a replacement for traditional instruction, but rather as a complementary tool that
enhances learner engagement and autonomy under appropriate supervision.

To maximize its educational value, institutions must establish clear ethical guidelines, integrate
Al use into structured curricula, and train both faculty and students in responsible usage. Embedding
ChatGPT into learning management systems, OSCE preparation, and problem-based learning
modules can enrich clinical education when supported by reflective activities and human facilitation.
Educators may consider using ChatGPT as a clinical case discussion partner, a diagnostic reasoning
coach, or a scaffolding tool for students in simulation-based training.

As the field continues to evolve, future research should prioritize empirical validation,
longitudinal studies, and the development of pedagogically informed frameworks for Al integration.
Particularly, randomized controlled trials and multi-institutional comparative studies are needed to
evaluate ChatGPT’s impact on learning outcomes, diagnostic accuracy, and professional readiness.
Through deliberate design and critical oversight, ChatGPT has the potential to become a meaningful
and ethical asset in the advancement of clinical reasoning and professional development in medical
education.
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