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Performance of ChatGPT-3.5, Copilot and Gemini in
Answering English and Turkish Questions Related to
Ocular Surface Diseases and Cornea: A Comparison Study
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ABSTRACT
Purpose: To evaluate the performance of ChatGPT-3.5, Copilot, and Gemini artificial intelligence chatbots in answering the same
questions in English and Turkish related to ocular external diseases and cornea.

Materials and Methods: Both English and Turkish versions of 41 multiple choice questions related to ocular external diseases and
cornea were applied to ChatGPT-3.5, Copilot, and Gemini artificial intelligence chatbots. These questions were translated into Turkish
by a certified native speaker. The answers given by the chatbots were compared with the answer key and grouped as correct and
incorrect. The success rates of chatbots were compared statistically.

Results: In the English version of the questions, ChatGPT-3.5 provided correct answers at 53.7%, Copilot at 43.9%, and Gemini at
51.2% accuracy (p=0.655). In the Turkish version of the questions, ChatGPT-3.5 provided correct answers at 48.8%, Copilot at 41.5%,
and Gemini at 43.9% accuracy (p=0.794). There was no statistically significant difference between chatbots in answering the Turkish
versions of the questions, although there were fewer correct answers in all three applications (p>0.05).

Conclusion: Although artificial intelligence chatbots are a promising tool for obtaining information, they need to be developed and their
performance improved both in terms of their knowledge level and ability to interpret and translate the meaning in different languages.
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INTRADUCTION

With the rapid developments in technology in recent times,
there has been great progress in artificial intelligence
technologies, and with these developments, it has become
a frequently mentioned topic in all fields of medicine.!
Deep learning-based artificial intelligence programs, an
example of this group, have attracted intense interest in
the field of ophthalmology, especially after 2015, and have
begun to play an active role in the diagnosis and follow-
up of a wide variety of diseases.?® Another example of
this group is artificial intelligence programs based on
Large Language Models (LLMs). LLMs are a branch of

artificial intelligence that can perceive data, summarize it,

contextually evaluate these inputs, offer various solution
possibilities, and mimic human thinking while doing so.*
These programs have provided medical researchers with
a wide range of benefits, including the ability to search
literature and summarize and analyze data.’ The wide
range of benefits of artificial intelligence programs has led
to their more widespread use in the field of ophthalmology

and their performance being examined more frequently.*°

The aim of our study is to investigate the effects of
language differences on the success levels of ChatGPT-3.5
(OpenAl), Copilot (Microsoft), and Gemini (Google)
artificial intelligence chatbots in multiple choice questions

about ocular surface diseases and the cornea.
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MATERIALS AND METHODS

All 41 questions in the study questions section of the
American Academy of Ophthalmology 2023-2024 Basic
and Clinical Sciences External Diseases and Cornea book
were included in the study."! The Turkish translations of
the same questions were made by a certified translator
(native speaker). The questions were applied to the
artificial intelligence chatbots ChatGPT-3.5 (OpenAl;
San Francisco, CA), Copilot (Microsoft, Redmond, WA),
and Gemini (Google, Mountain View, California, United
States), which have been made available for free by three
major manufacturers, on July 11, 2024. Before the questions
were applied to the artificial intelligence chatbots, the
command ‘I will ask you multiple choice questions. Please
give me the correct answer option.” was given, and the
chat session was ended after each question was applied.
The answers given by the artificial intelligence programs
to the questions were compared with the answer key at the
back of the book and then grouped as correct or incorrect.
Since our study does not contain data on human or animal

subjects, ethics committee approval is not required.

ChatGPT-3.5
This LLM-based program, which has the ability to mimic

human intelligence, has been trained with a very large data
network of approximately 175 billion, thus finding a strong
place for itself in its group.'? While the disadvantages of the
ChatGPT-3.5 artificial intelligence chatbot are that it was
last updated in September 2021 and does not have internet
access, its advantages include being accessible for free and

having a very wide information system.'

Copilot

A LLM-based program integrated with GPT-4 as of
February 2023, Copilot is an artificial intelligence chatbot
with up-to-date internet access.!? It provides guidance to
the researcher in specifying the sources of the information
they provide and thus providing more detailed information

on the relevant subject.®!

Gemini

A LLM-based chatbot trained with a vast knowledge
network, Gemini can analyze a wide range of contextual
data and produce precise answers to various problems it

encounters. It has active internet access.'>!¢

Statistical Analysis

Statistical Package for the Social Sciences version 23 (SPSS
Inc., Chicago, IL, USA) program was used for statistical
analysis. Percentage values were calculated. McNemar test
was used for comparing two dependent nominal groups,
and the Pearson chi-square test was used for comparing
independent nominal data. P<0.05 was accepted as the

statistical significance level.

RESULTS

Forty-one English questions related to ocular surface
diseases and the cornea were applied to Al chatbots. The
ChatGPT-3.5 gave correct answers to 22 (53.7%) and
incorrect answers to 19 (46.3%) of the questions. The
copilot gave correct answers to 18 (43.9%) and incorrect
answers to 23 (56.1%) of the questions. The Gemini gave
correct answers to 21 (51.2%) and incorrect answers
to 20 (48.8%) of the questions (Table 1). There was no
statistically significant difference in the success of the
three artificial intelligence chatbots in answering English
questions (p=0.655 Pearson chi-square test).

The Turkish versions of the questions were applied to
the chatbots. The ChatGPT-3.5 gave correct answers to
20 (48.8%) and incorrect answers to 21 (51.2%) of the
questions. The Copilot gave correct answers to 17 (41.5%)
and incorrect answers to 24 (58.5%) of the questions. The
Gemini gave correct answers to 18 (43.9%) and incorrect
answers to 23 (56.1%) of the questions (Table 1). There
was no statistically significant difference in the levels of
success in answering the Turkish questions among the
three artificial intelligence chatbots (p=0.794 Pearson chi-

square test).

ChatGPT-3.5 gave the same answer to 31 (75.6%) of the
English and Turkish questions, while it gave different
answers to 10 (24.4%). Of the questions to which it gave
different answers, 6 (60%) were answered incorrectly
when asked in Turkish, while 4 (40%) were answered
correctly when asked in Turkish. No statistically significant
difference was observed in ChatGPT-3.5’s ability to answer
the same questions correctly in English and Turkish
(p=0.754 McNemar test) (Table 2).

Copilot gave the same answer to 30 (73.2%) of the English
and Turkish questions, while giving different answers to
11 (26.8%). Of the questions to which it gave different
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answers, 6 (54.5%) were answered incorrectly when asked
in Turkish, while 5 (45.5%) were answered correctly when
asked in Turkish. No statistically significant difference was
observed in the Copilot’s correct answering of the same
questions in English and Turkish (p=1.0 McNemar test)
(Table 2).

Gemini gave the same answer to 26 (63.4%) of the English
and Turkish questions while giving different answers to

15 (36.6%). Of the questions to which it gave different

answers, 10 (66.7%) were answered incorrectly when asked
in Turkish, while 5 (33.3%) were answered correctly when
asked in Turkish. No statistically significant difference was
observed in Gemini’s correct answers to the same questions
in English and Turkish (p=0.607 McNemar test) (Table 2).

DISCUSSION

In recent years, with the developing technology, the
suggestion of increasing the integration of artificial

intelligence with medical education and clinical applications

Table 1: Accuracy Levels of ChatGPT-3.5, Copilot, and Gemini in Answering Multiple-Choice Questions Related to Ocular

Surface Diseases and the Cornea in English and Turkish

Correct Answer Levels
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mEnglizh 22
mTurkish 20
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Copilot Gemini
18 21
17 18

mEnglish = Turkish

Table 2: Responses and Changes Provided by Artificial Intelligence Chatbots to the Same Questions Related to Ocular
Surface Diseases and the Cornea
Answers ChatGPT-3.5 | ChatGPT-3.5 | Copilot Copilot Gemini Gemini
(English) (Turkish) (English) (Turkish) (English) (Turkish)
Correct 22 20 18 17 21 18
(53.7%) (48.8%) (43.9%) (41.5%) (51.2%) (43.9%)
Incorrect 13 21 23 24 20 23
(36.1%) (51.2%) (56.1%) (58.5%) (48.8%) (56.1%)
P value 0.754* 1.0* 0.607*
Giving the same answer 31 (75.6%) 30 (73.2%) 26 (63.4%)
Giving a different answer 10 (24.4%) 11 (26.8%) 15 (36.6%)
Correct-incorrect change 6 (60%) 6 (54.5%) 10 (66.7%)
Incorrect-incorrect change 4 (40%) 5 (45.5%) 5(33.3%)
*: McNemar test
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has become widespread in every department of medicine.
One of these integration issues is that chatbots can be used
as a consultant in accessing the right information.’ Interest
in this topic has increased significantly in recent times, and
their success in medical questions has become a frequently
tested topic. For example, in a study examining ChatGPT’s
success in answering questions on the USMLE, it was stated
that the program answered 60% of the questions correctly,
and it was suggested that ChatGPT would play an active
role in the clinical decision-making process in the future.!’”
These programs have also been frequently researched in the
field of ophthalmology, and their performances have been
examined in different subjects.®! Haddad et al. tested the
success of ChatGPT-3.5 and ChatGPT-4.0 programs on 380
ophthalmology questions and reported that their success
rates were 55% and 70%, respectively. They also evaluated
their success on cornea-related questions and reported
that ChatGPT-3.5 was 66% successful and ChatGPT-4.0
was 74% successful and that these programs were not
superior to each other in answering cornea questions.’ In
a study testing the success of ChatGPT-3.5 and Bing in
ophthalmology questions, 913 questions were applied
to artificial intelligence chatbots, and it was stated that
ChatGPT-3.5 answered 59.69% of the questions correctly,
while Bing answered 73.6% of the questions correctly. As a
result of this data, the authors stated that Bing’s information
accessibility is more advanced and can be useful for
ophthalmology students.!® Canlebleci et al. evaluated the
success of ChatGPT-3.5, ChatGPT-4.0, Bing, and Bard in
Turkish ophthalmology questions and asked 200 multiple-
choice questions to these programs. It was stated that the
success of ChatGPT-3.5, ChatGPT-4.0, Bing, and Bard
in answering these questions was 51%, 77.5%, 63%, and
45.5%, respectively, and the researchers emphasized that
although LLMs have promising successes, their continuous
development is still necessary.! Another study examined the
success of artificial intelligence chatbots in ophthalmology
questions according to the region where internet access is
provided, and it was stated that their success in answering
questions about ocular surface diseases and cornea was
between 50% and 90%, depending on the country where

internet access is available.”

In this study, we examined the success of artificial
intelligence chatbots in Turkish and English versions of

the same questions. Although it was determined that the

effect of applying the questions in different languages on
the success of the chatbots was not statistically significant,
the success of artificial intelligence chatbots in Turkish
versions decreased, and most of the questions that were
answered differently consisted of questions that were
answered correctly when asked in English but incorrectly
when asked in Turkish. This situation may have arisen
because the literature is often composed of English sources
and the chatbots’ weakness in understanding, interpreting,
and language translation abilities of this information.
The study questions of the American Academy of
Ophthalmology 2023-2024 Basic and Clinical Science
Course (BCSC) External Diseases and Cornea book, which
contains important information and is among the basic
books, included 41 questions, and we asked these to the
chatbots. We foresee that the small number of questions
may affect whether the statistical result is significant
or not. However, we did not find it appropriate to add
additional questions to the questions of this book, which
measures basic knowledge. We can foresee that it should
be investigated whether different values will be obtained in

tests that include more questions.

The most important limitations of our study are the small
number of questions, the inability to separate the questions
into sub-topic branches, and the inability to investigate the

existence of their superiority over each other.

As aresult, our study is the first to examine the performance
of three free artificial intelligence chatbots, ChatGPT-3.5,
Copilot, and Gemini, on the same questions related to ocular
surface diseases and the cornea in English and Turkish.
For artificial intelligence chatbots to be used as accurate
information tools in answering questions in different
languages, their knowledge levels should be increased, and
their ability to understand, interpret, and translate different

languages should be developed.
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