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INTRODUCTION

Objective: This study aimed to evaluate the performance of ChatGPT-4, a large language
model, in answering thoracic surgery questions compared to 5th-year medical students. The
goal was to assess the potential of ChatGPT-4 as an educational tool in medical training.

Methods: A retrospective comparative analysis was conducted involving 10 fifth-year med-
ical students and ChatGPT-4. Each participant answered 40 multiple-choice questions re-
lated to thoracic surgery. The students’ scores were compared to the scores generated by
ChatGPT-4. Statistical analysis was performed using an independent sample t-test to deter-
mine the significance of the differences in performance.

Results: The students’ scores ranged from 80% to 97.5%, with an average score of 88.25%
(SD=5.63). ChatGPT-4 scored 95% on the same set of questions. The t-test results indicated
a statistically significant difference between the students’ scores and ChatGPT-4’s score (t=-
3.98, p=0.00088).

Conclusion: The study demonstrated that ChatGPT-4 can provide accurate answers to
thoracic surgery questions, surpassing the performance of 5th-year medical students. This
indicates the potential of large language models as valuable educational tools in medical
training. However, further research is needed to evaluate the model’s performance across
different medical disciplines and question types.

to be well-equipped in both theoretical knowledge and
practical skills.[57]

Thoracic surgery is a medical specialty that involves the
surgical treatment of organs within the thoracic cavity.
This field deals with the surgical treatment of diseases and
disorders affecting vital organs such as the lungs, esopha-
gus, chest wall, and diaphragm. Thoracic surgery encom-
passes numerous serious health issues, including cancer,
infections, trauma, and congenital anomalies. Therefore,
accurate and timely interventions in the field of thoracic
surgery play a critical role in enhancing patients’ quality of
life and improving survival rates.!'*!

The significance of thoracic surgery is not limited to sur-
gical techniques and applications alone. This field also re-
quires working near complex anatomical structures and
vital organs, demanding a high level of expertise and skill.
Consequently, thoracic surgery training requires doctors

In recent years, the use of artificial intelligence (Al) and
large language models (LLMs) in medical education and pa-
tient care has been increasing. LLMs have demonstrated
significant potential in answering various medical ques-
tions, analyzing medical texts, and even providing diagnos-
tic and treatment recommendations, thanks to their ability
to learn from large datasets.®”) These models can be used
as educational tools for medical students and doctors, aid-

ing in the understanding of complex medical information.
[10-12]

This study aimed to compare the responses of 5th-year
medical students to thoracic surgery questions with those
provided by an LLM, such as ChatGPT-4.
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MATERIALS AND METHODS

This study was designed as a retrospective comparative
analysis to compare the responses of 5th-year medical stu-
dents from the the Health Sciences University Hamidiye
International Faculty of Medicine thoracic surgery ques-
tions with those provided by a large language model like
ChatGPT-4. The study includes 5th-year students enrolled
in the Faculty of Medicine during the 2023-2024 academic
year. A total of 10 students participated in the study. Ethics
approval was obtained from the Kartal Dr. Liitfi Kirdar
City Hospital Ethics Committee with the decision dated
26.07.2024 and numbered 2024/010.99/6/37.

To assess their knowledge in the field of thoracic surgery,
participants were asked 40 multiple-choice questions. Th-
ese questions were selected from those included in the
medical school curriculum and prepared by the Division
of Thoracic Surgery, covering theoretical knowledge and
clinical applications. Each question was prepared in a five-
choice multiple-choice format. The same questions were
also posed to ChatGPT-4, and the model’s responses were
recorded. ChatGPT-4 provided answers by entering ques-
tions and options into the user interface. The model eval-
uated each of the selected options and determined the
most appropriate answer.

ChatGPT-4 is a large language model developed by OpenAl
and trained on millions of texts. The model is trained with
deep learning algorithms to understand the structure and
context of language using large datasets. ChatGPT-4 has
the ability to generate text and answer questions on var-
ious topics using this pre-trained knowledge. The train-
ing of the model involves analyzing and processing a large
amount of text data to develop the capacity to understand
and produce human language.

Statistical Analysis

Statistical analyses were conducted using the Statistical
Package for the Social Sciences software (Version 29,
Chicago, IL, USA) for Windows. A significance level of
p<0.05 was set for the analyses. An independent sample
t-test was used to evaluate the differences in performance
between the students and ChatGPT-4. The t-test was
employed to assess whether the difference between the
means of the two independent groups was due to chance.
In this context, the difference in the number of correct
answers given by the students and ChatGPT-4 was statis-
tically analyzed.

RESULTS

In this study, the accuracy rates of responses to thoracic
surgery questions given by 5th-year medical students and
ChatGPT-4 were compared. When examining the scores
of the 10 participating students (S1-S10) from 40 multi-
ple-choice questions, it was observed that the students’
performance ranged from 80% to 97.5% (Figure 1). The
average exam performance of the students was calculated

Figure 1. Score distribution of students.

Figure 2. Performance comparison - Students vs ChatGPT-4.

Figure 3. Correct and incorrect answers - Students vs
ChatGPT-4.

as 88.25% (SD=5.63). The accuracy rate of ChatGPT-4’s
responses to the same 40 questions was recorded as 95%
(Figure 2). Although the individual scores of the students
varied, ChatGPT-4’s performance remained consistent
and high. The results of the independent sample t-test
indicated a statistically significant difference in perfor-
mance between ChatGPT-4 and the students (t=-3.98,
p=0.00088).

Examining the distribution of student scores reveals that
while the scores were spread over a wide range, they were
generally high. The performance comparison showing
ChatGPT-4 outperforming the students highlights the po-
tential of the language model. The comparison of correct
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and incorrect responses supports that ChatGPT-4 has a
higher accuracy rate than the students by providing more
correct answers (Figure 3).

DISCUSSION

This study concluded that ChatGPT-4 provided signifi-
cantly higher accuracy in responding to thoracic surgery
questions compared to 5th-year medical students. This
result indicates that LLMs can be used as valuable tools
in medical education and can be effective in enhancing the
knowledge level of medical students.

LLMs are deep learning systems trained on large datasets.
These models learn the meaning and context of language
using text data and can generate human-like text out-
puts. Models like GPT-4, developed by OpenAl, are highly
advanced systems with millions of parameters, offering
strong capabilities in language generation and understand-
ing.l1-1%1

LLMs have revolutionized the field of natural language pro-
cessing (NLP) and have been used in various applications.
These models demonstrate high performance in tasks
such as text generation, translation, question answering,
text summarization, and many more. ChatGPT, developed
by OpenAl, is a chatbot built on large language models like
GPT-4. ChatGPT has the ability to engage in natural and
meaningful dialogues with users.['¢!7]

In a study conducted in the field of neurology, the perfor-
mance of GPT-4 and other large language models (Bard
and Claude 2) on epilepsy examinations was evaluated.
The study found that GPT-4 achieved the highest perfor-
mance with an accuracy rate of 72%, while the other mod-
els showed lower performance.l'® This study highlighted
the ability of large language models to answer medical
exam questions, emphasizing their potential use in medical
education and exam preparation.

In another study conducted in the field of oncology, the
performance of LLMs on medical oncology exam questions
was evaluated. The study found that a proprietary LLM,
Proprietary LLM 2, achieved the highest performance with
an accuracy rate of 85%. However, a significant portion of
the incorrect answers was found to have a moderate to
high potential for harm in clinical practice.l'”? These find-
ings suggest that LLMs can be effective in answering ques-
tions based on medical knowledge, but caution should be
exercised when using them in clinical practice.

Limitations

This study has several limitations. First, the number of
students participating is limited, which may hinder the
generalization of the results. Second, only questions from
the field of thoracic surgery were used; therefore, the re-
sults cannot be generalized to other medical fields. Third,
the performance of ChatGPT-4 was evaluated only with
multiple-choice questions; its performance on open-ended
questions was not assessed.

Conclusion

This study demonstrates that ChatGPT-4 has a superior
accuracy rate compared to medical students’ performance
on thoracic surgery questions. Large language models can
be valuable tools in medical education and exam prepa-
ration. However, they need to be carefully evaluated and
validated before being used in clinical practice. Future re-
search should assess the performance of large language
models across different medical fields and various types of
questions and strive to better understand their integration
into medical education.
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4 )
Buyuk Dil Modeli ve Tip Egitimi: Gogus Cerrahisi Sorulannda Insan ve Yapay Zeka
Yanitlannin Degerlendirilmesi

Amag: Bu calisma, bir biiyiik dil modeli olan ChatGPT-4’iin, gogiis cerrahisi sorularina 5. sinif tip 6grencileri ile karsilastirmali olarak yanit
verme performansini degerlendirmeyi amaglamaktadir. Calismanin hedefi, ChatGPT-4’lin tip egitiminde bir egitim araci olarak potansiyelini
degerlendirmektir.

Gereg ve Yontem: Calismada, 10 besinci sinif tip 6grencisi ve ChatGPT-4’iin yer aldigi retrospektif kargilastirmali bir analiz yapildi. Her kati-
limc, gégis cerrahisiyle ilgili 40 goktan segmeli soruyu yanitladi. Ogrencilerin puanlari, ChatGPT-4 tarafindan iiretilen puanlarla karsilastirildi.
Performans farklarinin anlamlihigini belirlemek igin bagimsiz 6rneklem t-testi kullanilarak istatistiksel analiz yapildi.

Bulgular: Ogrencilerin puanlari %80 ile %97.5 arasinda degismis ve ortalama puan %88.25 (SD=5.63) olarak hesaplanmigti. ChatGPT-4,
ayni soru setinde %95 puan almistir. T-testi sonuglari, 6grencilerin puanlari ile ChatGPT-4’(in puani arasinda istatistiksel olarak anlamli bir fark
oldugunu géstermistir (t=-3.98, p=0.00088).

Sonug: Calisma, ChatGPT-4’iin gogis cerrahisi sorularina dogru yanitlar verebildigini ve 5. sinif tip 6grencilerinin performansini astigini
gostermistir. Bu durum, biyiik dil modellerinin tip egitiminde degerli egitim araglari olarak potansiyelini ortaya koymaktadir. Ancak, modelin
farkli tibbi disiplinler ve soru tiirleri izerindeki performansini degerlendirmek igin daha fazla arastirmaya ihtiyag vardir.

Anahtar Sozciikler: ChatGPT-4; buyiik dil modelleri; gogus cerrahisi; yapay zeka.






