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ABSTRACT

Aims: Our study aims to investigate the effect of language differences on the success of the freely available Artificial Intelligence
programs ChatGPT-3.5, Gemini, and Copilot in answering multiple-choice questions about retina and vitreous diseases.
Methods: Forty-six questions related to retinal and vitreous diseases were included in the study. These questions were translated
into Turkish by a certified native speaker. Artificial Intelligence programs called ChatGPT-3.5, Gemini, and Copilot were applied
one by one to questions in English and Turkish. The answer options given to the questions claimed to be correct were compared
with the answer key and grouped as correct and incorrect. Their success in answering the questions correctly was compared
statistically with each other.

Results: ChatGPT-3.5, Gemini, and Copilot correctly answered the questions in English at a rate of 54.3%, 69.6%, and 63%,
respectively. ChatGPT-3.5, Gemini, and Copilot answered the Turkish questions correctly at a rate of 43.5%, 60.9%, and 52.2%,
respectively. 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 no statistically significant difference was detected, the lower success rate of chatbots in answering Turkish
questions revealed that these programs need to be developed in terms of understanding and applying language translations as

well as the need to improve their knowledge level.
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INTRODUCTION

The development of technology has shown its influence in
all areas of medicine and has made various contributions to
these areas.! Artificial Intelligence applications, a branch of
computer science that aims to imitate human intelligence,
are a part of this development.” Since it was first mentioned
in 1956, it has undergone many developments and has hosted
evolutions in many different directions.’ Artificial Intelligence
programs that constantly renew and update themselves have
gained many useful functions today, such as understanding
conversations, perceiving and interpreting images, and
producing solutions to problems.* Large Language Models
(LLMs) are Artificial Intelligence models that are trained
with very large data sets and can establish a wide variety
of relationships between concepts, summarize them, and
predict various possibilities that may develop.* ChatGPT-3.5,
released by Open AI, Gemini, released by Google Al, and
Copilot-based Artificial Intelligence chatbots, released by
Microsoft, are important examples of this group. Considering
the various advantages of Artificial Intelligence chatbots,
questions have arisen as to how these programs can contribute
to ophthalmology and ophthalmology education. While
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seeking answers to these questions, various shortcomings of
these programs have also been revealed and the need for their
development has been revealed.

The aim of our study is to investigate whether the language
difference is effective in correctly answering the same multiple-
choice questions (English and Turkish) in ChatGPT-3.5,
Gemini, and Copilot chatbots.

METHODS

Ethical Considerations

Since our study does not contain human or experimental
animal data, it does not require ethics committee approval.
All procedures were carried out in accordance with the ethical
rules and the principles.

Study Design and Data Collection

All 46 questions in the American Academy of Ophthalmology
2023-2024 Basic and Clinical Science Course (BCSC) Retina
and Vitreous book study questions section were included in
the study.” The study questions were translated into Turkish
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by a certified translator (native speaker). The same questions
were asked to the freely available ChatGPT-3.5 (OpenAlI; San
Francisco, CA), Gemini (Google, Mountain View, California,
United States), and Copilot (Microsoft, Redmond, WA)
Artificial Intelligence programs in both English and Turkish
on July 3, 2024. Before the questions were asked, each chatbot
was given the command ‘T will ask you a multiple-choice
question about ophthalmology. Please tell me the correct
answer.’ Each question was applied one by one, and after the
questions, the chat history was deleted and the session was
restarted. The answers given by the Artificial Intelligence
chatbots were recorded and compared with the answer key
at the back of the book, and the questions were grouped as
correct and incorrect.

ChatGPT-3.5

ChatGPT-3.5, which belongs to the LLM family, is a chatbot
that has been trained with 175 billion parameters and is
known to have the ability to mimic human thought structure
thanks to this powerful feature and has gained a strong place
among Artificial Intelligence chatbots.® Its latest update is
from September 2021 and there is no active internet access.’”

Gemini

Gemini is an LLM-based Artificial Intelligence chatbot that
has been trained on a large text set to provide comprehensive
answers using complex language models.® It can effectively
analyze and understand a large amount of contextual
information and provide precise answers to a wide range of
questions it encounters. With online internet access, Gemini
is satisfactorily successful in answering questions that require
precise information.*’

Copilot

Copilot is an Artificial Intelligence chatbot based on LLM,
with up-to-date internet access, and developed by integrating
GPT-4 as of February 2023."° By taking advantage of its online
feature, it can guide researchers in obtaining more detailed
information on these topics by indicating the pages from
which they quoted the data they obtained.”"

Statistical Analysis

A data analysis was conducted using the Statistical Package
for the Social Sciences (SPSS) software, version 23 (SPSS
Inc., Chicago, IL, USA). Descriptive statistics were expressed
as percentage values. For the comparison of independent
nominal variables, the Marascuilo procedure was applied,
allowing for multiple pairwise comparisons among
categorical data with differing proportions. The McNemar
test was utilized to assess changes in paired nominal data,
specifically evaluating differences in proportions between
dependent categorical variables. A significance level of p<0.05
was considered statistically significant.

RESULTS

Forty-six questions about retinal and vitreous diseases
were asked to Artificial Intelligence programs in English.
ChatGPT-3.5 gave correct answers to 25 (54.3%) and incorrect
answers to 21 (45.7%) of the 46 questions. Gemini gave correct
answers to 32 (69.6%) and incorrect answers to 14 (30.4%) of
the 46 questions. Copilot gave correct answers to 29 (63%) and
incorrect answers to 15 (32.6%) of the 46 questions (Figure). It
gave the answer “The correct answer is not in the options’ to 2

(4.3%) of the questions. No statistically significant difference
was found between the levels of correctly answering questions
about retina and vitreous in English by all three Artificial
Intelligence chatbots (ChatGPT-3.5 vs Gemini, Value: 0.152;
ChatGPT-3.5 vs. Copilot, Value: 0.087; Gemini vs. Copilot,
Value: 0.065; Critical Range: 0.247).

Correct Answer Levels

25
20
15
10

0

ChatGPT-3.5 Gemini Copilot

&)

M English 25 32 29
W Turkish 20 28 24

m English  ® Turkish
Figure. ChatGPT-3.5, Gemini, and Copilot’s correct answer levels for English
and Turkish questions related to retina and vitreous diseases

The same questions were asked of Artificial Intelligence
programs in Turkish. ChatGPT-3.5 gave correct answers
to 20 (43.5%) and incorrect answers to 26 (56.5%) out of 46
questions. Gemini gave correct answers to 28 (60.9%) and
incorrect answers to 18 (39.1%) out of 46 questions. Copilot
gave correct answers to 24 (52.2%) and incorrect answers
to 22 (47.8%) out of 46 questions (Figure). No statistically
significant difference was found between the correct answers
to questions about retina and vitreous in Turkish of all three
Artificial Intelligence chatbots (ChatGPT-3.5 vs. Gemini,
value: 0.174; ChatGPT-3.5 vs. Copilot, value: 0.087; Gemini vs.
Copilot, value: 0.087; critical range: 0.255).

ChatGPT-3.5 produced the same answer to 31 (67.4%) of the
same questions asked in English and Turkish, and different
answers to 15 (32.6%). Of the questions with different
answers, 10 (66.7%) were answered correctly when asked in
English, while 5 (33.3%) were answered correctly when asked
in Turkish. No statistically significant difference was found
between the success rates of ChatGPT-3.5 in answering
English and Turkish questions (p=0.30, McNemar test)
(Table). ChatGPT-3.5 showed a fair agreement in answering
the English and Turkish versions of the questions (Cohen’s
k=0.355, p=0.014).

Gemini produced the same answer to 28 (60.9%) of the same
questions in English and Turkish, and different answers
to 18 (39.1%). Of the questions with different answers, 12
(66.7%) were answered correctly when asked in English, and
6 (33.3%) were answered correctly when asked in Turkish.
No statistically significant difference was found between
Gemini’s success rates in answering English and Turkish
questions (p=0.39, McNemar test) (Table). Gemini showed
moderate agreement in answering the English and Turkish
versions of the questions (Cohen’s k=0.430, p=0.003).

Copilot produced the same answer to 34 (73.9%) of the same
questions asked in English and Turkish, and different answers
to 12 (26.1%). Of the questions with different answers, 8
(66.7%) were answered correctly when asked in English, while
4 (33.3%) were answered correctly when asked in Turkish.
No statistically significant difference was found between the
success rates of Copilot in answering English and Turkish
questions (p=0.21, McNemar test) (Table). There was no

228




Sensoy et al. Language differences in Artificial Intelligence

Table. The answers and changes given by Artificial Intelligence chatbots to the same questions

ChatGPT-3.5
Answers (English)
Correct 25 (54.3%)
Incorrect 21 (45.7%)
p-value 0.30%

Producing the same answer
Producing a different answer

Correct answer when asked in English
Correct answer when asked in Turkish

*: McNemar test

31 (67.4%)
15 (32.6%)
10 (66.7%)
5 (33.3%)

ChatGPT-3.5 Gemini Gemini Copilot Copilot
(Turkish) (English) (Turkish) (English) (Turkish)
20 (43.5%) 32 (69.6%) 28 (60.9%) 29 (63%) 24 (52.2%)
26 (56.5%) 14 (30.4%) 18 (39.1%) 15 (32.6%) 22 (47.8%)

0.39*
28 (60.9%)
18 (39.1%)
12 (66.7%)
6 (33.3%)

0.21*
34 (73.9%)
12 (26.1%)
8 (66.7%)
4(33.3%)

statistically significant agreement between Copilot’s answers
to the English and Turkish versions of the questions (Cohen’s
k=0.262, p=0.07).

DISCUSSION

With the advancement of technology, Artificial Intelligence
applications that continue to develop themselves continue
to create a strong place for themselves in current living
conditions. Although past Artificial Intelligence programs
have made understanding and recognizing patterns their
primary goal using deep learning models, newly developed
LLMs have gained the ability to understand previous words,
establish connections with them, and predict probabilities
that may occur as a result of these contexts, and as a result of
these features, Artificial Intelligence programs have become
multifunctional. Thanks to all these developed features,
Artificial Intelligence programs have the ability to develop
responses suitable for the human brain if trained with the
necessary and sufficient level of data."” With the more active
participation of Artificial Intelligence programs in our lives,
how Artificial Intelligence chatbots such as ChatGPT can
contribute to medical education has begun to be investigated,
and as a result, chatbots have found a wide range of uses in
medical education. Examples of the uses of these programs in
medical education include language translations, fast access
to accurate information, personalized learning planning, and
literature review.'? In addition, it has attracted the attention
of a wide variety of groups, from medical students to health
professionals, with its ability to make differential diagnoses
of many diseases and explain treatment modalities.”” The
widespread use of Artificial Intelligence chatbots, which have
developed in recent years, has attracted great interest in the
field of ophthalmology and has become an important topic
that is frequently researched in this field. Retinal diseases also
constitute an important branch of these studies. In a recent
study, 54 retinal detachment cases were asked to ChatGPT
and Gemini chatbots, and surgical planning was requested.
At the end of the study, the researchers stated that these bots
showed good compatibility with surgeons who are experts
in this field and that ChatGPT was more successful in this
regard.’* Another area where Artificial Intelligence programs
are tested in the field of ophthalmology is their success in
answering ophthalmology questions. In a study testing
ChatGPT’s success in ophthalmology questions, it was stated
that it answered about half of the questions correctly, and
it reported that it showed the worst performance in retina
and vitreous diseases.”” In another study evaluating the
performance of ChatGPT-3.5 and Bing on ophthalmology
questions and including 913 questions, it was stated that
Bing (73.6%) performed better than ChatGPT-3.5 (59.69%)

and that Bing generally continued this success in answering
questions related to retina and vitreous diseases (Bing,
72.92%; ChatGPT-3.5, 57.29%).” In another study in which
88 questions related to vitreoretinal surgery in retinal
diseases were included and the superiority of ChatGPT-3.5
and ChatGPT-4 over each other was investigated in terms
of the answers given, it was stated that both programs
answered more than 95% of the questions correctly and no
statistically significant difference was detected between the
two programs.'® In a study different from these studies, the
success rates of ChatGPT-3.5, ChatGPT-4.0, Bing, and Bard
Artificial Intelligence chatbots in answering ophthalmology
questions asked in Turkish were tested, and it was stated
that the most successful chatbot was ChatGPT-4.0 (77.5%),
followed by Bing (63%). It was also stated that ChatGPT-4.0
(80%) and Bing (65.7%) continued their success in answering
questions about retina and vitreous diseases.”” Another study
investigated how asking ophthalmology questions from
different regions affected the answers. As a result of the study,
the authors stated that Artificial Intelligence chatbots can
answer questions more or less correctly depending on the
country from which they are accessed and that this dilemma
was also demonstrated in answering questions about retina
and vitreous diseases.®

The performance of Artificial Intelligence-supported chatbots,
which have received increasing attention in the literature in
recent years, is addressed from a different perspective in this
study. In particular, reliability concerns that have emerged
with the widespread use of these programs constitute the
main motivation of our study. Retinal diseases represent a
group that is frequently encountered in outpatient clinics and
covers a wide range of diseases. This situation necessitates the
evaluation of the reliability of Artificial Intelligence chatbots
that can facilitate clinicians’ access to accurate and rapid
information. Our study is a pilot study examining the effect
of language differences in the context of retinal diseases and
aims to determine the factors that may affect the reliability
of chatbots in this context and to discuss the cause-effect
relationships in light of the findings. ChatGPT-3.5, Gemini,
and Copilot Artificial Intelligence programs, which we tested
on the knowledge levels about retina and vitreous diseases,
achieved 54.3%, 69.6%, and 63% success rates on English
questions, respectively. These success rates were similar to the
literature. In addition, the success rates on the Turkish versions
of the same questions were 43.5% in ChatGPT-3.5, 60.9% in
Gemini, and 52.2% in Copilot. Although we could not detect a
statistically significant difference between the success of these
three Artificial Intelligence chatbots in answering English
and Turkish questions, we believe that it is not a coincidence
that Gemini and Copilot, which are more up-to-date and have
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online internet access, have a higher success rate. In addition,
asaresult of our study, although the success of these chatbotsin
answering the same questions asked in different languages did
not create a statistically significant difference in their success
in answering the questions in English or Turkish, we observed
that the English versions of the questions were able to produce
more correct answers and that more correctly answered
questions were turned into incorrect questions when the
questions were asked in Turkish. We thought that the reasons
for this could be due to the fact that the medical literature is in
English and that these chatbots cannot correctly perceive the
same data in Turkish and answer the questions correctly due
to their lack of translation skills. Additionally, differences in
the capacity of chatbots to understand and interpret sentence
sequences in each language may be a reason for this situation.
In addition, we believe that the lower number of differently
answered questions in Gemini and Copilot may be due to the
continuous updates of these programs, up-to-date access to
online information, and the continuous development of their
language skills.

The study questions of the American Academy of
Ophthalmology 2023-2024 Basic and Clinical Science Course
(BCSC) Retina and Vitreous book, which contains important
information and is among the basic books, included 46
questions and we asked these to 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 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 questions.

Limitations

The small number of questions, our inability to divide the
questions into sub-topics, and our inability to investigate
the superiority of each other constitute the most important
limitations of our study.

CONCLUSION

Our study is the first to measure the success of the Artificial
Intelligence chatbots ChatGPT-3.5, Gemini, and Copilot,
which have been released by 3 different manufacturers
to which free access is provided, in answering the same
multiple-choice questions about retina and vitreous diseases
in different languages. Although no statistically significant
difference was found between these programs, it is seen that
the programs are less successful in answering the questions
in Turkish. These language differences affect the success
of Artificial Intelligence chatbots. Artificial Intelligence
programs still need to be developed in terms of knowledge
levels and language differences.
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