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Abstract

Shortly following its release in November 2022, OpenAI’s ChatGPT gained notoriety in the
medical education community for its ability to perform at or near the passing threshold on the
United States Medical Licensing Examination (USMLE). Although there is an overwhelming
amount of excitement surrounding artificial intelligence (Al) and its potential to revolutionize
medical training, this commentary seeks to explore both the opportunities and challenges posed
by incorporating large language models (LLMs) such as ChatGPT into medical education. To
evaluate ChatGPT’s impact in the context of problem-based learning (PBL) medical education,
we conducted two initial studies. The first study assessed ChatGPT’s performance on concept
application exercises (CAEs)—short-answer assessments used in our program to gauge student
progress. After establishing ChatGPT’s performance on CAEs, our second study aimed to
evaluate ChatGPT’s ability to effectively grade student-generated responses. Our results reveal
that ChatGPT not only outperforms students who are marginally passing but also grades these
assessments with promising alignment to human grading practices. Our team’s future research
plans include examining ChatGPT's ability to provide effective feedback, generate discerning
assessment questions, create realistic training scenarios, and support continuous professional
development. Although we are optimistic about future applications of LLMs, we emphasize the
need for an Al-assisted approach that employs human oversight to mitigate the inherent risks
associated with LLMSs, such as bias perpetuation, inaccuracies, over-reliance, and potential
misuse. Ultimately, through the thoughtful and evidence-based implementation of these new
tools, we believe Al can be harnessed to augment rather than undermine the quality and
effectiveness of medical education.
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Introduction

The integration of artificial intelligence (Al) in medicine is rapidly expanding in scope from
clinical practice and research to transforming medical education (1,2). In November 2022,
OpenAl released its flagship large language model (LLM), ChatGPT, to the public. Within
weeks of its release, ChatGPT gained notoriety in medical education circles for performing at or
near the passing threshold for the United States Medical Licensing Examination (USMLE) (3,4).
Since then, ChatGPT has continued to demonstrate a remarkable capacity to interpret complex
prompts and respond to users in a human-like fashion. As a result, ChatGPT has drawn
tremendous interest from the international medical education research community to explore the
potential of these new LLMs as a transformative tool in medical education (5-7).

Incorporating Al into teaching and learning environments offers a wide variety of
exciting opportunities to enhance educational practice (6-8). Example uses for Al include
facilitating access to medical literature, enabling real-time analysis of student responses, and
augmenting simulation exercises (5,9). Particularly of interest to our team is the potential for this
new technology to enhance problem-based learning by providing students with the possibility for
self-directed teaching and feedback (10). However, the rapid pace of implementation of these
technologies makes it challenging to ensure that their use is both thoughtful and effective (1,2).
There has also been discourse surrounding whether ChatGPT threatens the validity of traditional
medical assessment, especially in the context of unproctored, online examinations which have
gained popularity in the post-pandemic era (11).

Ultimately, as ChatGPT and similar LLMs continue to be developed, their integration
into medical education prompts a reevaluation of pedagogical strategies, assessment
methodologies, and the overall educational experience. The potential of LLMs to augment
learning and assessment processes in medical education is promising but necessitates frank
discussions and considerations with regards to risks, challenges and weaknesses associated with
these tools. To evaluate if LLMs could be helpful in grading, we first decided to establish how
well these new technologies performed on assessments.

Our research

For these new and innovative Al tools to be incorporated thoughtfully into our program, it is
critical that their implementation be grounded in evidence. Currently, there is limited research on
the impact of ChatGPT on problem-based learning medical education (10). One area of interest
to our research team is the application of ChatGPT and other LLMs in assessing medical student
performance. We have been particularly interested in the impact of LLMs on short-answer
assessments, as these assessments are crucial for gauging a wide range of skills, including
communication, reasoning, and analysis. At our institution, short-answer assessments in the form
of concept application exercises (CAEs) are a foundational component of pre-clerkship student
assessment (12). Unlike multiple choice exams, grading short answer assessments is resource-
intensive, poses logistical challenges — such as delays between time of assessment and feedback
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— and involves significant faculty time costs. Using LLMs to evaluate short-answer responses
offers an interesting possible solution to streamline and accelerate the feedback process, allowing
educators to allocate more time to student support and interaction.

Our first study evaluated the extent to which student access to ChatGPT could affect the
validity of CAEs in measuring medical student knowledge (13). We compiled forty past CAE
problems and compared the quality of ChatGPT-generated responses to past responses from pre-
clerkship students which had earned scores of 3 out of 5 by their respective pre-clerkship tutors.
A panel of experienced pre-clerkship tutors scored each response, blinded to whether the
responses were produced by ChatGPT or past students. ChatGPT-generated responses scored a
mean of 3.29 out of 5 compared to 2.38 for student-generated responses to the same prompts.
Our study suggests that ChatGPT can outperform students who are marginally passing (i.e.,
receiving scores of 3 out of 5 in tutorial settings). However, ChatGPT-generated responses did
not reach the performance level of the broader student population, as indicated by the historical
class average of 3.67 to the CAE problems that were compiled.

After establishing ChatGPT’s performance on the CAE, our second study aimed to
validate the utility of ChatGPT in grading student-generated responses (14). We used sixty
historical student responses to ten historical CAE prompts from the past five years. We then used
ChatGPT to assign a score to these responses under four distinct conditions: with both a rubric
and standard provided to ChatGPT, with only a standard, with only a rubric, and with neither
supplemental resource. It is important to note that at our institution, rubrics are specific to each
CAE question, while the standard is consistent across all CAE problems. These four conditions
were used to reflect the grading materials that are provided to tutors to standardize CAE grading
across human evaluators. Statistical analysis revealed correlations ranging from 0.6 to 0.7 (p <
0.001) between ChatGPT-assigned scores and human-assigned scores across the four conditions.
Interestingly, the absence of a rubric resulted in systematically higher scores assigned by
ChatGPT, highlighting the importance of clear grading criteria. Furthermore, we found that
while ChatGPT's scoring may not always align perfectly with human assessors, deviations of
more than 1 point between Al and human assigned scores were far less common. Ultimately, the
results of our study suggest that there is a good degree of alignment between Al and human
grading practices.

Together, our aim with these studies was to provide a comprehensive look at the potential
and challenges of effectively and thoughtfully applying ChatGPT to short answer medical
education assessments. While ChatGPT demonstrates considerable promise in helping students
prepare for assessments, the possible use of this technology during unproctored assessments
raises significant concerns regarding the validity of assessments as well as increased difficulty
accurately identifying students needing additional support. Additionally, there are numerous
pragmatic challenges with respect to more systematic integration of LLMs into grading and
testing environments. These challenges include selecting the appropriate LLM for the specified
task, managing both the initial setup costs as well as ongoing expenses, and addressing technical
implementation difficulties of integrating the LLM within existing systems.
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Ultimately, our findings underscore the importance of further research into optimizing
Al-assisted assessment techniques and carefully considering their integration into competency-
based education frameworks.

Future directions

Our research team is further exploring ChatGPT's capabilities in the context of the CAE,
examining its ability to provide written feedback and generate new CAE questions. This next
phase aims to critically examine the quality, relevance, consistency, and educational value of
ChatGPT-generated feedback and assessment prompts and explore their alignment with the core
competencies and learning objectives of our medical program. Al generated narrative feedback is
particularly interesting as early work suggests that students often perceive some feedback as
ineffective and hollow due to its brevity and lack of specificity (15,16). Moreover, our
investigation will extend beyond the CAE to evaluate ChatGPT's utility within progress testing at
our institution.

Additional future directions of research include the potential role of ChatGPT in student
self-assessment, simulation scenarios, facilitating problem-based learning discussions, and
supporting continuous professional development activities. Our exploratory research has been
and will continue to be guided by the principle that conducting exploratory studies across diverse
areas is essential to ensuring that the integration of a new technology into our problem-based
learning program is both thoughtful and evidence-based.

Further considerations

It is important that enthusiasm for these technologies is tempered by an awareness of their varied
limitations and potential risks (1,2). Firstly, despite their advanced capabilities, LLMs create
output through complex probabilistic models (5). This lack of genuine contextual or semantic
understanding can potentially lead to inaccuracies in complex medical discussions (5). Bias is
another critical concern: as LLM training methods are often proprietary, these technologies may
mislead students by perpetuating existing biases present in their training data (17). Thirdly, while
there have been varied levels of concern regarding the impact of ChatGPT and similar models on
academic integrity, potential misuse by students may undermine learning outcomes and hinder
student progress. Finally, although often not discussed, there are significant greenhouse emission
implications posed by LLMs as well as concerns of inequitable access (18).

Ensuring that the deployment of Al enhances rather than detracts from the educational
experience requires careful evaluation and oversight to maintain the quality and integrity of
medical training. It is for these reasons that we believe that deployment of these new
technologies should follow an Al-assisted approach, meaning that Al should enhance rather than
replace student and faculty contributions. In the case of assessment grading, we believe a
combination of LLM grading with faculty supervision represents the most prudent approach.
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This will ensure that human oversight is embedded into each of these applications by design and
force accountability for model outputs to remain with human medical educators.

Conclusion

The integration of LLMs into medical education presents opportunities to enhance learning and
assessment methodologies, provided that their limitations and risks are carefully considered.
Through our research, we aim to underscore the importance of cautious optimism and rigorous
evaluation in the deployment of these new technologies. Moving forward, we hope to encourage
a collaborative approach involving educators, students, and technologists to navigate the ethical,
academic, and practical challenges of integrating Al into education. In a technology-enabled
world, it is our view that medical curriculum and assessment must be adapted to reflect the
environment that future healthcare practitioners will be working in. As calls to integrate Al into
medical education continue to build (19,20), and as an increasing number of Canadian medical
programs incorporate this technology (21,22), it is crucial to take a balanced approach to ensure
that Al augments, rather than undermines, the quality and effectiveness of medical education.
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