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1. Virtual Teaching Assistant

Large language models, like ChatGPT, can serve as
virtual teaching assistants. Their capability to quickly
provide information on a wide range of medical subjects
around the clock makes them an invaluable resource
for students (4). ChatGPT is adept at answering diverse
questions related to medical topics, including anatomy
and physiology, and can even suggest further study
resources when necessary. Furthermore, this system has
the ability to create a variety of exercises and assignments
for students (5).

2. Interactive Learning and Knowledge Acquisition

Unlike conventional education methods, which often
rely on passive delivery of information, LLMs promote an
interactive learning experience. This approach facilitates
active participation, enhances critical thinking, and
ensures learners remain abreast of the latest medical
developments and treatments (6).

3. Personalized Learning and Adaptive Teaching

Personalized learning and adaptive teaching
accommodate the unique needs and preferences of each
student. Large language models are capable of tailoring
themselves to match the requirements and capabilities
of individual learners by offering personalized learning
paths. They can adjust the content, pace, and complexity
based on the learner’s knowledge and skills, providing
explanations, guidance, and resources that are specifically
suited to their needs (7). Through ongoing interaction,

LLMs can track students’ progress, pinpoint areas where
knowledge is lacking, and supply targeted resources
and exercises for additional learning. This adaptive
method fosters personalized learning, boosts student
engagement, and improves the learning experience.

4. Clinical Reasoning andDecision Support

For healthcare professionals, clinical reasoning is
essential. Large language models can simulate patient
scenarios, guiding learners through diagnostic processes
and treatment decisions. By presenting complex cases,
thesemodels challenge students to apply their knowledge
practically, thereby bridging the gap between theory and
practice. The integration of LLMs into medical education
presents a promising future, transforming learning
experiences, personalizing education, and preparing
students for real-world clinical challenges (8).

5. Continuous Assessment and Rapid Feedback

Assessment plays a crucial role in medical education
by offering feedback on students’ knowledge, skills, and
abilities. Large language models-based tools deliver
instant feedback on student performance, assessing
their diagnostic and communication abilities. They also
evaluate adherence to evidence-based guidelines and best
practices, identifying knowledge gaps and weaknesses,
thereby enhancing self-assessment skills and encouraging
focused learning (4).
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6. Research Assistant

As research assistants, LLMs support medical students
in various research tasks, such as developing research
plans, formulating research questions, conducting
literature reviews, translating articles, summarizing
scientific papers, and analyzing data. They also help
in summarizing relevant articles and identifying key
findings, enabling efficient navigation of the vast amount
of information available online (5).

While LLM-based tools in medical education offer
promising opportunities, it’s crucial to address potential
ethical concerns and risks.

7. Privacy and Data Security

Integrating LLMs in medical education necessitates
ensuring patient data privacy and security. It’s imperative
to implement robust data protectionmeasures, including
encryption, access controls, and secure storage, to
safeguard patient confidentiality. When using patient
data with LLM tools, obtaining explicit consent is essential
(9).

8. Bias and Discrimination

AI systems, including LLMs, can inherit biases
from their training data. These biases can perpetuate
healthcare inequalities and exacerbate disparities. For
instance, studies have shown that models like ChatGPT
might reproduce gender and racial biases (10). In
medical education, this issue could lead to inaccurate
information or discriminatory experiences, limiting
diverse perspectives. Addressing and mitigating bias in
LLM outputs is critical for ensuring fairness and equality.

9. Ensuring Accuracy and Reliability

The accuracy and reliability of information provided
by LLM-based tools are paramount in medical education,
where inaccuracies can have serious implications. Despite
being trained on vast datasets, errors and issues with the
quality of training data can occur. Ensuring the use of
high-quality, up-to-date medical data and implementing
verification mechanisms are crucial for maintaining
accuracy and preventingmisinformation (11).

10. Maintaining Professionalism

The use of LLMs in medical education raises questions
about maintaining professionalism. Although these tools
can simulate patient interactions and provide diagnostic
suggestions, the importanceof real patient andhealthcare
professional interactions cannot be understated. It’s vital
for students to understand the limitations of LLMs and
formachine-generated responses tobeclearly identifiedas
such to prevent confusion andmisinformation (12).

11. Over-Reliance on Technology

Over-reliance on technology, particularly on LLMs,
could detract from students’ development of critical
thinking and medical knowledge. Although LLMs offer
an enriched learning experience, it’s vital to maintain a
balance between technological aids and human expertise.
Excessive dependence on LLMs for information and
decision-making may impede the cultivation of critical
thinking abilities and clinical judgment. It’s imperative
for students to critically assess and verify information
provided by LLMs (4).

12. Increase in Cheating

There’s a concern that reliance on tools like ChatGPT
might encourage academic dishonesty or ”cheating,”
where a student might use ChatGPT for completing
assignments without fully understanding the content
or solutions. To mitigate this risk, educators should set
clear guidelines and communicate the implications of
academic dishonesty, alongside promoting assignments
that demand critical thinking, creativity, and synthesis of
information, and employing plagiarism detection tools
(6).

13. Accountability and Transparency

As LLMs become increasingly integrated into medical
education, establishingaccountability andtransparency is
essential. Institutions should develop clear guidelines on
theusageof LLM-based tools, delineating their limitations,
risks, and appropriate applications. Mechanisms for
reporting concerns about bias, inaccuracies, or ethical
issues are also necessary (6).

While LLMs offer the potential to revamp clinical
reasoning and assessment, they should complement
rather than replace human expertise, critical thought,
and compassionate patient care. Students are encouraged
to scrutinize and appraise the information provided by
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these systems, viewing them as adjuncts to their learning.
The implementation of LLMs promises to revolutionize
the acquisition of knowledge, the development of
clinical skills, and foster collaborative learning, preparing
future healthcare professionals for evidence-based and
empathetic care.
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