Received: 27 Jan 2025 | Accepted: 22 July 2025
DOI: 10.54005/geneltip.1627508

Genel Tip Derg. Volume 35/Issue 4 (August), 597-604

ORIGINAL ARTICLE

Cross-Linguistic Evaluation of Artificial Intelligence Chatbots: Performance
of ChatGPT-3.5, Copilot, and Gemini in Neuro-ophthalmologic Evaluation in
English and Turkish

Yapay Zeka Sohbet Robotlarinin Diller Arasi Degerlendirmesi:
ChatGPT-3.5, Copilot ve Gemini'nin Néro-oftalmolojik Degerlendirmede

ingilizce ve Tiirkge Performansi

'EyUpcan SENSOY

™MD, FEBO, Department of
Ophthalmology, Etlik City Hospital,
University of Health Sciences, Ankara,

Turkiye
E-mail: dreyupcansensoy@yahoo.com
2prof, MD.,, Department of

Ophthalmology, Etlik City Hospital,
University of Health Sciences, Ankarg,
Turkiye

E-mail: mcitirik@hotmail.com

Correspondence

EyUpcan SENSOY, MD, FEBO
Varlik Mahallesi, Halil Sezai Erkut Caddesi
Yenimahalle, Ankara, Turkiye

E-Mail: dreyupcansensoy@yahoo.com

How to cite ?

Sensoy E, Citirk M, Cross-Linguistic
Evaluation of Artificial  Intelligence
Chatbots: Performance of ChatGPT-3.5,
Copilot, and  Gemini in  Neuro-
ophthalmologic Evaluation in
English and Turkish, Genel Tip Derg.
2025;35(4):597-604

,*Mehmet CITIRIK

ABSTRACT

Aim: To evaluate the performance of ChatGPT-3.5, Copilot, and Gemini artificial intelligence
chatbots on the same questions in neuro-ophthalmologic evaluation in English and Turkish.
Methods: Forty questions related to neuro-ophthalmology were included in the study. After all
English questions were translated into Turkish by a certified native speaker, both versions of the
questions were asked to ChatGPT-3.5, Copilot, and Gemini chatbots. The answers were compa-
red with the answer key and grouped as correct and incorrect. Their superiority over each other
was compared statistically.

Results: ChatGPT-3,6 47.5%, Copilot 57.5%, and Gemini 32.5% answered the English questions
correctly. ChatGPT-3.5 57.5%, Copilot 52.5%, and Gemini 32.5% answered the questions correctly
in Turkish. No statistically significant difference was detected between chatbots in answering the
same questions in English and Turkish, although there were different levels of success (p>0.05).
Conclusions: Although there is no statistically significant difference, chatbots can answer the
same questions differently. In addition to improving the knowledge level of chatbots, their langu-
age skills also need to be improved.

Keywords: Artificial intelligence applications, ChatGPT-3.5, Copilot, English, Gemini, neuro-opht-
halmology, Turkish
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Amag: ChatGPT-3,5, Copilot ve Gemini yapay zeka sohbet botlarinin néro-oftalmolojik degerlen-
dirmede Ingilizce ve Turkge ayni sorulardaki performanslarini degerlendirmek.

Gereg ve Yontemler: Noro-oftalmoloji ile iligkili 40 soru galismaya dahil edildi. Tum ingilizce soru-
larin sertifikasyonlu gevirmen (native speaker) tarafindan Turkgeye gevirileri gergeklestirildikten
sonra sorularin her iki versiyonu ChatGPT-3,5, Copilot ve Gemini sohbet botlarina soruldu. Verilen
cevaplar cevap anahtart ile karsilastirilarak dogru ve yanlis olarak gruplandirildi. Birbirlerine Us-
tunlukleri istatistiksel olarak karsilastirildi.

Bulgular: Sorulan ingilizce sorulara ChatGPT-35 %47,5, Copilot %576 ve Gemini %32,5 oraninda
dogru cevap verdi. Sorulan Turkge sorulara ChatGPT-35 %575, Copilot %525 ve Gemini %32,5
oraninda dogru cevap verdi. Sohbet botlar arasinda, ingilizce ve Turkge ayni sorulari cevapla-
mada farkl basari dizeyi oldugu halde, istatistiksel olarak anlamli basari farki tespit edilmedi
(p>0,05).

Sonuglar: istatistiksel olarak anlamli bir fark izlenmemesine ragmen sohbet botlari ayni sorulara
farkl cevaplar verebilmektedir. Sohbet botlarinin bilgi duzeylerinin gelistiriimesinin yaninda dil
becerilerinin de gelistirilmeye ihtiyaci vardir.

Anahtar Kelimeler: ChatGPT-3,5, Copilot, Gemini, ingilizce, néro-oftalmoloji, TUrkge, yapay zeka
uygulamalari.
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INTRODUCTION

Neuro-ophthalmology is an important sulb-
branch of ophthalmology that connects
ophthalmology and neurology, examining
eye movements, visual pathways, and
visual processing, and focusing on their
pathologies. This science is a special
field that requires intensive synthesis of
information, such as history, neuroimaging,
and laboratory tests, while examining
the relationship between vision and life-
threatening conditions (1). In a study, it was
stated that approximately half of the patient
referrals to neuro-ophthalmology were
misdiagnosed and that patients were even
harmed by the misdiagnosis during this
process (2). Considering all these situations,
it is clear that ophthalmologists need to
intensive  neuro-ophthalmology
training in order to be able to diagnose and
treat neuro-ophthalmological diseases
effectively. In addition, the number of
neuro-ophthalmologists
received this training is quite low (3). One
study stated that the average wait time for
neuro-ophthalmology access in the United
States was 6 weeks (4). These conditions
pose significant challenges for both
patients and general ophthalmologists
in accurately diagnosing and treating
neuro-ophthalmological disorders (1, 2).
With the advancement of technology,
artificial intelligence applications have
become widely used in ophthalmology,
especially since 2015, and have become
an important resource for the diagnosis
and treatment monitoring of diseases (5).
One example of these artificial intelligence
applications is the Large Language Model
(LLM) based chatbots, an important branch
of artificial intelligence that has recently
been investigated for use in the field of
ophthalmology. ChatGPT-35 (OpenAl),

receive

who have
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Copilot (Microsoft), and Gemini (Google Al)
are important representatives of this group,
and they are freely accessible (6).

Our study aims to investigate the effects of
language differences (English and Turkish)
on the success of ChatGPT-3.5 Copilot,
and Gemini artificial intelligence chatbots
in multiple-choice neuro-ophthalmology
questions.

MATERIALS and METHODS

All 40 questions in the American Academy
of Ophthalmology 2023-2024 Basic and
Clinical Science Course (BCSC) Neuro-
ophthalmology book study questions
section were included in the study (7).
The study questions were translated into
Turkish by a certified translator (native
speaker). The questions were applied in
both English and Turkish versions in the
same order on July 16, 2024, by opening
a new account on the freely accessible
ChatGPT-35 (OpenAl; San Francisco, CA),
Copilot (Microsoft, Redmond, WA) and
Gemini (Google, Mountain View, Californig,
United States) artificial intelligence chat
bots. Before each question was asked
to the artificial intelligence chatbots, the
programs were given the command, ‘'l will
ask you multiple-choice questions. Please
give me the correct answer option. After
each question, the session was closed and
restarted. Additionally, a command was
added to the given command to mitigate
the memory effect: ‘Do not memorize
the questions and answers we ask you.
The answers given by the chatbots to the
questions were compared with the answer
key at the back of the book and grouped as
correct or incorrect.

Since the data in our study is not from any
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animal orhuman sources, ethics committee
approval is not required.

Statistical Analysis

Statistical Package for the Social Sciences
version 23 (SPSS Inc, Chicago, IL, USA)
program was used for statistical analysis
of the data, and percentage values were
calculated. The Marascuilo test procedure
was applied to compare the levels of
answering questions of independent
groups. The McNemar test is used to
examine nominal parameters in dependent
groups. A P value below 0.05 was accepted
as the significance level.

RESULTS

Forty multiple-choice questions on neuro-
ophthalmology were administered to
artificial intelligence chatbots in English.
ChatGPT-35 provided correct answers
to 19 (475%) and incorrect answers to 21
(52.5%) of the questions. Copilot provided
correct answers to 23 (57.5%) and incorrect

answers to 17 (425%) of the questions.
Gemini provided correct answers to 13
(32.5%) and incorrect answers to 27 (67.5%)
of the questions (Table 1). No statistically
significant difference was found between
ChatGPT-3.5's level of correctly answering
the English versions of the questions and
Copilot and Gemini (ChatGPT-35 vs.
Copilot, Value = 0100, Critical Range =
0.218; ChatGPT-3.5 vs. Gemini: Value = 0.150,
Critical Range = 0.212). Copilot's level of
correctly answering the English versions of
the questions was statistically significantly
higher than Gemini's (Copilot vs. Gemini,
Value = 0.250, Critical Range = 0.211).

Forty multiple-choice questions on neuro-
ophthalmology were administered to
artificial intelligence chatbots in Turkish.
ChatGPT-3.5 gave correct answers to 23
(57.5%) and incorrect answers to 17 (42.5%)
of the questions. Copilot gave correct
answers to 21 (52.5%) and incorrect answers
to 19 (47.5%) of the questions. Gemini gave
correct answers to 13 (32.56%) and incorrect

Table 1: Responses of artificial intelligence chatbots to the same multiple-choice questions related to neuro-ophthalmology

and their changes

Answers X Copil Gemini  Gemini
ChatGPT-3.5 ChatGPT-3.5 Copilot opilot ( (
(English) (Turkish) (English) ; Eng- Tur-
9 < (Turkish)  “oh) kish)
Correct 9 23 23 21 13 13
1
(57.5%) (57.5%) (52.5%) (325%)  (32.5%)
incorrect 17 17 19 27 27
(42.5%) (42.5%) (475%) (675%)  (67.5%)
p-value 0.454* 0.791* >0.999*
Producing the same answers 24 (60%) 27 (67.5%) 26 (65%)
Producing different answers 16 (40%) 13 (32.5%) 14 (35%)
Correct answers when asked in o o
English 6 (375) 8 (61.6%) 8 (57.1%)
Correct answers when asked in 10 (62.5%) 5 (38.4%) 6 (42.9%)

Turkish

* McNemar test
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answersto 27 (67.5%) of the questions (Table
1). No statistically significant difference was
found between Copilot's level of correct
answering the Turkish versions of the
questions and ChatGPT-3.5 and Gemini's
level of correct answering (ChatGPT-3.5 vs.
Copilot, Value=0.05, Critical Range=0.218;
Copilot vs. Gemini: Value=0.200, Critical
Range=0212). ChatGPT-35's ability to
correctly answer the Turkish versions of
the questions was statistically significantly
higher than Gemini's (ChatGPT-35 vs.
Gemini, Value=0.250, Critical Range=0.211).

ChatGPT-3.5 gave the same answer to 24
(60%) of the English and Turkish questions,
while it gave different answers to 16 (40%)
questions. Of the questions that produced
different answers to the English and Turkish
versions, 10 (62.5%) were answered correctly
when asked in Turkish, while 6 (37.5%) were
answered correctly when asked in English.
No significant difference was found in terms
of performance in answering the questions
in English and Turkish (p=O.454, McNemar
test) (Table 1). No statistically significant
agreement  was  observed between
ChatGPT-3.5's answers to the English and
Turkish versions of the questions (Cohen's «
= 0.206, p=0.184).

Copilot gave the same answer to 27
(67.5%) of the English and Turkish questions
while giving different answers to 13 (32.5%)
questions. Of the questions that produced
different answers to the English and Turkish
versions, 5 (38.4%) were answered correctly
when asked in Turkish, while 8 (61.6%) were
answered correctly when asked in English.
No significant difference was found in
terms of performance in answering the
questions in English and Turkish (p=0.79],
McNemar test) (Table 1). A fair agreement
was observed between Copilot's answers
600

to the English and Turkish versions of the
questions (Cohen’s k = 0.392, p=0.01).

Gemini gave the same answer to 26
(65%) of the English and Turkish questions
while giving different answers to 14 (35%)
questions. Of the questions that produced
different answers to the English and Turkish
versions, 6 (42.9%) were answered correctly
when asked in Turkish, while 8 (57.1%) were
answered correctly when asked in English.
No significant difference was found in terms
of performance in answering the questions
in English and Turkish (p>0.999, McNemar
test) (Table 1). No statistically significant
agreement observed between
Gemini's answers to the English and Turkish
versions of the questions (Cohen's k = 0.202,
p=0.201).

Wdas

DISCUSSION

Advances in technology have also made
their impact felt in artificial intelligence
applications and have added a wide range
of new features to these programs. This
development has increased the usability
of the programs in various fields, and their
various advantages and disadvantages
have become a frequently researched
topic (8, 9). In this study, the success of
these artificial intelligence programs in
different languages in the field of neuro-
ophthalmology hasbeenexamined,andthe
factors affecting this situation have been
tried to be understood. Our study shows
that artificial intelligence programs do not
answer the same questions in different
languages in the same way. This situation
brings the trust in artificial intelligence back
to the agenda and reveals the need for
development.

In  the artificial

past, intelligence
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applications were primarily deep learning-
based artificial intelligence applications
which focused on understanding and
recognizing patterns. With the
developments in artificial intelligence
technologies, LLM-based applications have
emerged. These applications are current
artificial intelligence applications that can
understand the words that come before
them, evaluate this word structure, establish
the connection between them, and, as a
result, derive answers that are appropriate
for the human mindset (10). These LLM-
based applications have found a place in
medical education through their various
benefits and have become applications
that can successfully perform many tasks
on their own, such as rapid access to
accurate information, literature review,
summarization, and language translation
(). In addition, it has managed to attract
the attention of health professionals at
all levels thanks to its ability to explain
the diagnosis, differential diagnosis, and
treatment modalities of a wide variety of
diseases (12). Recently, these beneficial
features of chatbots in the field of medicine
have also been popular in the field of
ophthalmology, and neuro-ophthalmology
has been an important subject where
various benefits have been investigated.
In a study where the diagnosis of 22 cases
commonly seen in neuro-ophthalmology
was asked ChatGPT-3.0 and ChatGPT-4.0
and their success levels were compared
with ophthalmologists, it was stated that
ChatGPT-30 and ChatGPT-40 gave
correct answers to the cases at a rate of
59% and 82%, respectively, and researchers
stated that with the development of these
programs, ChatGPT-4.0, in particular, could
help in the rapid and accurate diagnosis

latest
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of  neuro-ophthalmological  diseases
(1). In another study, the diagnosis of 10
neuro-ophthalmology cases was asked to
ChatGPT-3.5, Bing, and Gemini programs,
andtheprogramsanswered 4 outofl0cases
correctly. Looking at this result, researchers
concluded that artificial intelligence
programs could be potentially useful and
stated that these programs could be used
as consultants (13). The success of artificial
intelligence chatbots on multiple-choice
questions has also been studied. In a study
that included three hundred questions, it
was stated that ChatGPT-3.0 answered
55% of the questions correctly, while
ChatGPT-4.0 answered 70% of the questions
correctly. These programs answered neuro-
ophthalmology questions correctly at 57%
and 54%, respectively, and there was no
statistical difference between their success
on neuro-ophthalmology questions.
Based on these results, researchers have
stated that these programs can gain an
important place in medical education with
their development (14). In another study
examining the success of ChatGPT-3.5
and Bing in ophthalmology questions, 913
multiple-choice questions were applied to
these programs; ChatGPT-3.5 answered
59.7% of the questions correctly, while Bing
answered 73.6%. Neuro-ophthalmology
questions were answered 64% and 80%
correctly, respectively. The researchers
stated that Bing's internet access could
provide additional contributions to these
results and could guide researchers thanks
toitscitationfeature, butthattheinformation
provided should be approached critically
(15). In a study evaluating the success of
artificial intelligence chatbots in multiple-
choice questions related to
ophthalmology and comparing them with

neuro-
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neuro-ophthalmologists, it was stated that
the joint production of answers by experts
and artificial intelligence increased the
success rate and that this situation should
be investigated in more detail (16). In @
different study investigating the existence
of changes in multiple-choice questions
depending on the region where internet
access is provided, Gemini showed success
rates ranging from 40% to 80% in neuro-
ophthalmology questions, and it was stated
that the performance of chatbots may vary
depending on the countries where access
is provided. Based on these results, the
researchers stated that this issue should be
investigated to improve the performance
of chatbots (17). In another study examining
the success of artificialintelligence chatbots
in Turkish  ophthalmology  questions,
ChatGPT-3.5, Bing, and Bard answered
questions correctly at 51%, 63%, and 45.5%,
respectively; and they were successful
ot 44.4%, 66.7%, % and 33.3% in neuro-
ophthalmology and strabismus questions,
respectively. The researchers interpreted
these results as indicating that LLM-based
applications are potentially useful but need
to be developed (18).

While we acknowledge that newer models
such as Gemini Advanced and GPT-4
may provide more accurate results, our
study focused on ChatGPT-3.5 due to its
accessibility and widespread recognition.
Future  research  could incorporate
these newer models to compare their
performance and evaluate  whether
they provide improved responses in
neuro-ophthalmology tasks, particularly
considering their advancements in both
language processing and domain-specific
knowledge.
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In this study, we focused on a different
topic. To our knowledge, our study is the first
to investigate the effect of asking the same
neuro-ophthalmology questions in English
or Turkish on the performance of artificial
intelligence chatbots. In our study, while
artificial intelligence chatbots were more
successful than Copilot Gemini in English
questions, we did not find a significant
difference in success between the other
programs. While ChatGPT-3.5 was more
successful than Geminiin answering Turkish
questions, we did not find a significant
difference between the other chatbots.
These differences in performance may
stem from variations in how the models
interpret questions, as well as discrepancies
in their knowledge base and language
processing abilities. However, the fact that
the success advantages of these programs
differ between languages also creates
an important dilemma. In addition, when
chatbots were evaluated within themselves,
each of them showed similar performance
in both English and Turkish questions.
However, these performances
were examined, we determined that the
chatbots produced different answers to
the same questions. Except for Copilot, we
could not observe a statistically significant
agreement in ChatGPT-3.5 and Gemini's
answers to questions in different languages.
In Copilot's responses, the agreement was
statistically significant but remained at a
fair level. This further increased the distrust
in the responses of artificial intelligence
programs to different languages. We
believe that this situation may be caused
by chatbots’ deficiencies in their ability to
make sense of things, associate words,
and translate languages. We also believe
that differences in the English and Turkish

when
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literature that programs can access may
have an impact on question answering
levels in different languages. Although we
could not detect a significant difference,
chatbots giving different answers to the
same questions may undermine users’
trust in chatbots who are looking for
accurate information. We believe that this
is another important issue that needs to be
investigated in the development of artificial
intelligence chatbots.

The study questions of the American
Academy of Ophthalmology 2023-2024
Basic and Clinical Science Course (BCSC)
Neuro-ophthalmology book, which contains
important information and is among the
basic books, included 40 questions, and
we asked these to chatbots. We foresee
that the small number of questions may
affect whether the statistical
significant or not. However, we did not find it
appropriate to add additional questions to
the questions in this book, which measure
basic information. We can foresee that it
should be investigated whether different
values will be obtained in tests with more

result is

questions.

Our study had several limitations. The
inclusion of single-source questions in the
study, the small number of questions, and
the fact that the questions were asked to
the chatbots only once constitute these
limitations of the studly.

CONCLUSION

As a result, although there is no difference
in performance between chatbots in
answering the same questions in different
languages, chatbots can  produce
different answers to the same questions
in different languages. This situation can
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e a significant obstacle to the preference
of chatbots by users to access the correct
information. While this study provides
important insights into the performance
of artificial intelligence chatbots in neuro-
ophthalmology, further research s
needed to address the discrepancies in
performance across languages. Future
studies should explore the potential of
incorporating newer artificial intelligence
models like GPT-4 or Gemini Advanced to
evaluate whether they offer improvements
in accuracy and consistency. Additionally,
expanding the study to include a larger
dataset and multiple question formats
could provide more robust conclusions on
the utility of artificial intelligence chatbots
in medical education and clinical practice.
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