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Abstract

Aim: To evaluate the effectiveness of ChatGPT-4.0, Copilot Al, Gemini Al, and
Claude Al chatbots in answering the fundamental principles of ophthalmology.

Materials and Methods: All forty questions in the study questions section of
the American Academy of Ophthalmology (AAQ) 2024-2025 Basic and Clinical
Science Course (BCSC) Fundamentals and Principles of Ophthalmology book
were asked to ChatGPT-4.0, Copilot Al, Gemini Al, and Claude Al in both English
and Turkish. The questions were asked only once and at different times of the
day for each language. The responses provided by the chatbots were compared
with the official answer key provided at the end of the book and classified as
correct or incorrect.

Results: For English questions, Copilot Al (95%) and Claude Al (92.5%) showed
higher accuracy than ChatGPT-4.0 (75%) and Gemini Al (875%). In Turkish
questions, the accuracy rates of all models were found to be close to each other
(85-92.5%), and no significant superiority was detected. Across languages,
all Al applications showed medium-high consistency. The highest level of
consistency was detected in Copilot Al and Claude Al.

Conclusion: Although Copilot Al and Claude Al outperformed the other two bots
in English questions, they did not demonstrate a meaningful superiority over
each other in Turkish questions.
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Introduction

Today, Al is used in many fields, and significant developments have been made
in the field of medicine. Deep learning and broad-based language models
can perform human-like language-based tasks such as text comprehension,
question answering, and text generation [1,2]. These technologies also show
high success in image analysis and clinical decision support processes.
Ophthalmology is one of the disciplines that benefits most from Al applications,
as it is a field that makes intensive use of visual data. Algorithms developed
for retinal image analysis, early diagnosis of diseases, risk classification, and
patient follow-up have begun to transform clinical applications.

The fundamental principles of ophthalmology are among the most important
topics that must be learned during ophthalmology training. It is important for
the quality of education that tools are available to help find answers to the
questions we use during ophthalmology training and while preparing for exams,
and that these tools ensure standardization in the answers.

The reliability of artificial intelligence chatbots in answering questions on
different topics in ophthalmology is also a subject of research. Research has
revealed both the benefits and shortcomings of artificial intelligence chatbots
[3-7]. A study conducted to prepare for the “Fellowship of the European Board
of Ophthalmology” and “Royal College of Ophthalmologists Fellowship” exams
reported that chatbots were effective [3-7].

In November 2023, Microsoft renamed the new Bing to Copilot. Google renamed
it Bard Gemini in 2024,

The aim of our study is to evaluate the effectiveness of ChatGPT-4.0 (OpenAl;
San Francisco, USA), Copilot Al (Microsoft; Redmond, USA), Gemini Al (Google;
Mountain View, USA), and Claude Al (Anthropic, USA), recently referred to as
“ethical artificial intelligence,” in terms of the basic principles of ophthalmology.
To the best of our knowledge, there is no publication in the literature comparing
the performance of these chatbots in answering basic ophthalmology questions
in different languages.



YALOVA TIP DERGISi | YALOVA MEDICAL JOURNAL

Yalova Tip Dergisi 1(1):8-12, 2026 | Yalova Medical Journal 1(1):8-12, 2026

Materials and Methods

All forty questions from the study questions section of the American Academy
of Ophthalmology (AAO) 2024-2025 Basic and Clinical Science Course (BCSC)
Fundamentals and Principles of Ophthalmology book were included in the
study, and their Turkish translations were performed by a certified translator
[8]. This book contains approximately the same number of questions as the
other volumes in the AAO BCSC series. The accuracy and appropriateness of
the translations were evaluated by an expert ophthalmologist. We did not deem
it appropriate to add to these questions, adhering to the AAO basic and clinical
sciences book.

Questions were asked in both English and Turkish to ChatGPT-4.0, Copilot Al,
Gemini Al, and Claude Al on January 30, 2025.All artificial intelligence models
included in this study were accessed via their official web-based interfaces
using standard personal using accounts. Mobile applications were not utilized
at any stage of the study. Regarding model settings, all Al platforms were used
with their default configurations Before each question, the command "l will ask
you a multiple-choice question; please provide the answer as an option” was
given. After the bot responded, the session was closed, and the same command
was reused for each question. Questions were asked only once and at different
times of the day for each language. The responses provided by the chatbots
were compared with the official answer key provided at the end of the book
and classified as correct or incorrect. The evaluation of chatbot responces was
conducted by a single experienced ophthalmologist. Since our study did not
involve human or animal data, no ethics committee approval was obtained.

ChatGPT 4.0 is the latest version of GPT, released in March 2023. It is a Large
Language Model (LLM)-based artificial intelligence chatbot that has access to
a vast data network, is trainable, and can generate responses similar to human
intelligence [8]. Copilot Al is an LMM-based Al bot used in many fields thanks to
its natural language processing capability integrated with the GPT-4 Al system
[9]. Gemini Al, on the other hand, uses the LaMDA language family to produce
realistic language in natural language processing and strives to provide
realistic responses. The 1.5 pro version was used in our study [10]. Claude Al is
a generative artificial intelligence (Al) chatbot and large language model (LLM)
family developed by the research company Anthropic. The Claude 3.5 sonnet
version was used in our study.
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Results

All 40 questions in the basic information and principles section of the
ophthalmology textbook were asked in English to artificial intelligence
chatbots. ChatGPT 4.0 answered 30 of these questions (75%) correctly and 10
(25%) incorrectly. Copilot Al answered 38 (95%) questions correctly and 2 (5%)
incorrectly. Gemini Al answered 35 (875%) questions correctly and 5 (12.5%)
questions incorrectly. Claude Al answered 37 (92.5%) questions correctly and 3
(75%) questions incorrectly (Figure 1). Copilot Al and Claude Al outperformed the
other two chatbots (Chat GPT 4.0, Gemini Al) in correctly answering questions in
English. Amoderate level of agreement was observed between the responses of
the two Al applications (x=0.362). This agreement was found to be statistically
significant (p=0.019) (Table 1).

The Turkish versions of the same questions were applied to the Al chatbots.
Chat GPT 4.0 answered 35 of these questions correctly (875%) and 5 incorrectly
(12.5%). Copilot Al answered 37 questions correctly (92.5%) and 3 incorrectly
(75%). Gemini Al answered 34 questions correctly (85%) and 6 questions
incorrectly (15%). Claude Al answered 34 questions correctly (85%) and 6
questions incorrectly (15%) (Figure 1), (Table 1). No superiority was detected
among the four artificial intelligences in answering Turkish questions.

ChatGPT-4.0 provided identical answers to 33 questions of English and Turkish
questions (82.5%) and different answers to 7 questions(175%). Of the questions
with different answers, 6 were answered correctly (15%) when asked in Turkish,
while 1 was answered incorrectly (2.5%) when asked in Turkish. There was
no statistically significant difference between ChatGPT 4.0's success rates
in answering English and Turkish questions (p=0.25). The Cohen's Kappa
coefficient between ChatGPT- 4.0 (English) and ChatGPT-4.0 (Turkish) was
calculated as x=0.440, indicating that the artificial intelligence application
provided consistent answers in different languages (Table 1).

Copilot Al answered 39 questions of the English and Turkish questions (975%)
identically and 1 question(2.5%) differently. The differently answered question
was incorrect when asked in Turkish. There was no statistically significant
difference between Copilot Al's success rates in answering English and Turkish
questions (p=0.997). The Cohen's Kappa coefficient between Copilot Al-
English and Copilot Al-Turkish was calculated as k=0.497, indicating that the Al
application provided consistent answers in different languages (Table 1).

Gemini Al provided identical answers to 37 questions of the English and
Turkish questions (92.5%) and different answers to 3 questions(75%). Of the
questions with different answers, 2 were answered incorrectly (5%) when
asked in Turkish, and 1 was answered correctly (2.5%) when asked in English.
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Table 1. Artificial intelligence chatbots' responses to questions related to the American Academy of Ophthalmology and Ophthalmology Fundamentals and Principles of

Ophthalmology and their changes.

Answers Chat GPT Chat GPT Copilot Copilot Gemini Gemini Claude Claude
(English) (Turkish) (English) (Turkish) (English) (Turkish) (English) (Turkish)

True 30 35 38 37 35 34 34 37

False 10 5 2 3 5 6 6 3

Giving the same answer 33 (82.5%) 39 (975%) 37(92.5%) 37(92.5%)

Giving a different answer 7 (175%) 1(2.5%) 3(75%) 3 (75%)

True-false change 1(2.5%) 1(2.5%) 2 (5%) 3 (75%)

False-true change 6 (15%) 0(0%) 1(2%) 0(0%)

ap 0125 0997 0.995 0.250

» 0.440 0.497 0.684 0.630
p=0.002** p=0.001** p=0.001* p=0.001**

aMc Nemar Testi, **p< 0,01, *p< 0.05, Cohen’s Kappa katsaysi, i

There was no statistically significant difference between the success rates for
English and Turkish (p=0.995). The Cohen'’s Kappa coefficient between Gemini
Al-English and Gemini Al-Turkish was calculated as «=0.684, indicating that the
Al application showed a high level of consistency in both languages (Table 1).

Claude Al answered 37 questions of the same questions in English and
Turkish correctly(92.5%), and 3 questions incorrectly(75%). Of the questions
answered differently, 3 (75%) were answered incorrectly when asked in Turkish.

Figure 1. Levels of Correct Answer for Turkish and English

Levels of Correct Answer

Chat GPT Copilot
B Turkish 35 37
m English 37 38

There was no statistically significant difference between Claude Al's success
rates in answering English and Turkish questions (p=0.250). The Cohen’s Kappa
coefficient between Claude Al-English and Claude Al-Turkish was calculated
as k=0.630, indicating that the Al application provided consistent answers in
different languages (Table 1).

I I I B Turkish mEnglish

Gemini Claude
34 34
35 37
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Discussion

In the field of ophthalmology, Al- based systems are increasingly being used to
assess students' knowledge levels and improve educational processes [6,711,12].
Various studies in the literature show that these systems perform at different
levels in exams and knowledge assessment processes. Raimondi et al. achieved
the highest accuracy rate of 82.9% with Bing Chat in chatbots used in the Royal
College of Ophthalmologists' specialty exams in the UK, without any guidance or
instruction adjustments [7]. Kung H. T. et al,, in their study evaluating ChatGPT's
performance on the United States Medical Licensing Examination (USMLE),
showed that it achieved success close to or at the 60% accuracy threshold
and could therefore assist human learners as a preliminary step toward future
integration into clinical decision-making processes in medical education
settings [12]. Antaki F. et al. reported that ChatGPT demonstrated promising
performance in a simulated ophthalmology knowledge assessment exam and
that domain-specific pre-training may be necessary to enhance performance
with customized large language models (LLMs) [13]. Panthier et al, in their
study examining ChatGPT's successful completion of the French version of the
European Board of Ophthalmology (EBO) exam, reported a 91% success rate,
indicating a high level of proficiency in ophthalmology knowledge and practice
[6]. Sensoy E. et al, in their study where questions on Ophthalmic Pathology
and Intraocular Tumors were asked to Al chatbots, reported that ChatGPT, Bing,
and Bard answered correctly at rates of 58.6%, 63.9%, and 69.4%, respectively;
However, they reported that the differences in accuracy rates between the three
programs were not statistically significant (p>0.05) [14].

In our study, the accuracy rates of correct answers to English questions were
similar across the four chatbots, with Copilot Al providing more correct answers
than the others. It was determined that there was a good level of agreement
between the responses given by Claude Al and Gemini to English questions
(Cohen's Kappa: 0.448) and that this was statistically significant (p=0.003).
When comparing Claude Al and Copilot, a moderate level of agreement was
found (Cohen’s Kappa: 0.362), which was also statistically significant (p=0.019).
When the four chathots were evaluated together, it was observed that Gemini Al,
Copilot Al, and Claude Al, in particular, provided similar responses to questions
regarding the fundamentals and principles of eye diseases.

Mihalache A. et al. evaluated the performance of Gemini and Bard in different
countries via the "EyeQuiz” platform and reported that these chatbots performed
acceptably in answering exam questions, with no statistically significant
differences between country versions [3]. In our study, the accuracy rates of the
four chatbots were similar for Turkish questions, with Copilot providing more
correct answers than the others. Claude Al and ChatGPT showed a high level of
agreement for the Turkish questions (Cohen’s k = 0.684, p = 0.001). In addition,
a good level of agreement was observed between Claude Al-Turkish and Gemini
Al-Turkish (Cohen'’s « = 0,608, p = 0.001), as well as between ChatGPT-Turkish
and Copilot Al-Turkish (Cohen’s k = 0.448, p = 0.003).

n
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Sensoy E. et al, in their study evaluating the effects of language differences
on multiple-choice questions about eye inflammation and uveitis using
ChatGPT-3.5, Copilot Al, and Gemini Al, reported accuracy rates of 63.9%, 63.9%,
and 50% for English questions, respectively; and 52.8%, 52.8%, and 66.7%
accuracy rates for Turkish questions, respectively. The researchers noted that
the Al programs had different accuracy rates when answering English and
Turkish questions, but there was no statistically significant difference between
their performance (p>0.05) [15]. In our study, four chatbots also provided correct
answers at different rates when answering English and Turkish questions, but
no statistically significant difference was found since the p-value was equal to
the traditional threshold of 0.05.

The limitations of this study include the use of a limited number of questions
and the lack of comparative analysis on specific subtopics within the field. It
would be beneficial to conduct assessments in different languages using a
larger number of questions.

In conclusion, this study evaluated not only the performance of Al chatbots but
also the existence of performance differences between the English and Turkish
versions of the same questions. While Copilot Al and Claude Al outperformed
the other two bots on English questions, they did not demonstrate a significant
advantage over each other on Turkish questions. We believe that the small
number of questions may have affected the statistical significance of the
results. Our findings show that Al-based chatbots can be used as auxiliary tools
in ophthalmology education, particularly facilitating students' quick access
to information during the learning of basic principles and exam preparation
processes. Clinically, it can be said that these systems are not yet mature
enough to be used as decision support mechanisms, but they have the potential
to serve as additional tools that will reduce the burden on clinicians in the
future. Therefore, both the development of customized models that will provide
greater accuracy and a critical approach by users are of great importance for
safe integration in education and clinical practice. We believe that this topic
requires further evaluation through comprehensive studies that address
additional questions.
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