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ABSTRACT 

Background: The aim of the study is to evaluate the performance of four 
leading Large Language Models (LLMs) in the 2021 Dentistry Specialization 
Exam (DSE).  

Methods: A total of 112 questions were used, including 39 questions in basic 
sciences and 73 questions in clinical sciences, which did not include the 
figures and graphs asked in the 2021 DSE. The study evaluated the 
performance of four LLMs: Claude-3.5 Haiku, GPT-3.5, Co-pilot, and Gemini-
1.5.  

Results: In basic sciences, Claude-3.5 Haiku and GPT-3.5 answered all 
questions correctly by 100%, while Gemini-1.5 answered by 94.9% and Co-
pilot by 92.3%. In clinical sciences, Claude-3.5 Haiku showed an overall 
correct answer rate of 89%, Co-pilot 80.9%, GPT-3.5 79.7% and Gemini-1.5 
65.7%. For all questions, Claude-3.5 Haiku showed a correct answer rate of 
92.85%, GPT-3.5 86.6%, Co-pilot 84.8% and Gemini-1.5 75.9%. While the 
performance of LLMs in basic sciences was similar (p=0.134), there was a 
statistically significant difference between the performances of LLMs in 
clinical sciences and all questions (p=0.007 and p=0.005, respectively). 

Conclusion: In all questions and clinical sciences, Claude-3.5 Haiku 
performed best, Gemini-1.5 performed worst, and GPT-3.5 and Co-pilot 
performed similarly. The 4 LLM models examined showed a higher success 
rate in basic sciences than in clinical sciences. The results showed that AI-
based LLMs can perform well in knowledge-based questions such as basic 
sciences but perform poorly in questions that require knowledge as well as 
clinical reasoning, discussion, and interpretation, such as clinical sciences. 

Keywords: Artificial intelligence, Dentistry, Dentistry specialization 
training, Large language model  

 

ÖZ 

Amaç: Çalışmanın amacı 2021 Diş Hekimliği Uzmanlık Eğitimi giriş sınavında 
(DUS)  önde gelen dört Büyük Dil Modeli (LLM)' nin performansını 
değerlendirmektir.  

Gereç ve Yöntemler: 2021 DUS sınavında sorulan şekil ve grafik içermeyen 
temel bilimlerde 39 soru ve klinik bilimlerde 73 soru olmak üzere 112 soru 
kullanıldı. Çalışmada Claude 3.5 Haiku, GPT-3.5, Copilot ve Gemini 1.5 
olmak üzere dört LLM'nin performansı değerlendirildi.  

Bulgular: Temel bilimlerde Claude-3.5 Haiku ve GPT-3.5 tüm soruları %100 
doğru cevaplarken, Gemini 1.5  %94,9 ve Copilot %92,3 oranında cevapladı. 
Klinik bilimlerde toplamda Claude 3.5 Haiku %89, Copilot %80,9,  GPT-3.5 
%79,7 ve Gemini 1.5  %65,7 doğru cevap oranı sergiledi. Tüm sorularda ise 
Claude 3.5 Haiku %92,85, GPT-3.5 %86,6, Copilot %84,8 ve Gemini %75,9 
doğru cevap oranı gösterdi. Temel bilimlerde LLM'lerin performansı benzer 
iken (p=0.134), klinik bilimlerde ve tüm sorularda LLM’lerin performansları 
arasında istatistiksel açıdan anlamlı farklılık görüldü (sırasıyla p=0.007 ve 
p=0.005).   

Sonuç: Tüm sorularda Claude 3.5 Haiku en iyi performansı gösterirken, 
Gemini 1.5 en kötü performansı gösterdi, GPT 3.5 ve Co pilot'un 
performansı benzer bulundu.  İncelenen 4 LLM modeli temel bilimlerde 
klinik bilimlere göre daha yüksek bir başarı oranı gösterdi. Sonuçlar,  yapay 
zeka tabanlı LLM'lerin temel bilimler gibi bilgiye dayalı sorularda iyi 
performans sergileyebileceğini ancak klinik bilimler gibi bilgi ile birlikte 
klinik muhakeme, tartışma ve yorum gerektiren sorularda daha düşük 
performans sergilediğini gösterdi.  

Anahtar Kelimeler: Yapay zekâ,  Diş Hekimliği, Diş Hekimliği uzmanlık 
eğitimi, Büyük dil modeli. 
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INTRODUCTION 

Artificial intelligence (AI) refers to the ability of computers to mimic 
human intelligence to perform tasks that typically require human 
abilities, such as understanding, reasoning, and decision making.1 Many 
tasks in everyday life have become easier thanks to the use of AI. AI 
software has the potential to provide a productive avenue for education 
and learning.2  Large language models (LLMs)  have a variety of 
applications in medicine and dentistry, representing a significant 
advance in the field of AI.3   Potential uses for LLMs in dentistry include 
clinical decision support, patient and dental education, scientific 
writing, and scientific education.4  In dentistry education, LLMs have 
been shown to help students create a “personalized learning 
experience,” write dental essays, and help instructors create test 
questions.56    

It is well known that Chat GPT and other LLMs are rapidly innovating 
and evolving. Commonly known LLMs include ChatGPT, Gemini, Claude 
and Co-pilot developed by OpenAI, Google, Anthropic, and Microsoft. 
These models have advanced conversational capabilities that resemble 
human-like interactions. This feature offers great potential in 
educational environments such as virtual assistants, chatbots, and 
online learning support systems.7 These LLMs are revolutionizing 
medical education and practice by processing and producing human 
language at an unprecedented scale.8 The capacity of LLMs to analyze 
and interpret large amounts of data has made them indispensable in 
finding solutions to complex problems. 

 

LLMs are increasingly popular in dentistry, with potential applications 
ranging from improving diagnostic accuracy to patient education.910 The 
increasing availability of artificial intelligence and LLMs offers the 
advantage of providing comprehensive information to healthcare 
professionals and patients in the fields of medicine and dentistry.11 
However, since they cover critical issues related to human health, it is 
extremely important that the information provided is accurate and 
reliable. It is important to understand the practical use of LLMAs in 
dentistry for exam preparation and information acquisition, and their 
potential risks. LLMAs can be used by students for information 
acquisition, but LLMAs are prone to hallucination, meaning that LLMs 
can persuasively convey false information, and should therefore be used 
with caution.12  Furthermore, the performance of different LLMAs is not 
fully known, and it remains to be discovered whether one is more 
suitable than another for professional use. LLMs have shown promising 
results in medical licensing examinations around the world, 
demonstrating their potential to understand complex medical 
information. Studies have highlighted that these models have the ability 
to pass the United States Medical Licensing Examination (USMLE) and 
other national medical examinations in Japan and China. The findings 
suggest that LLMs may be a valuable tool in vocational training.13 
However, ChatGPT-3.5 reportedly failed the Iranian Endodontics 
Specialist Board.14 No study has been found in the literature that 
focuses on investigating the performance of LLMs in answering the 
questions asked in the Dentistry Specialist Education entrance exam 
(DSE) in Türkiye.  The aim of the study was to evaluate the performance 

             
    

 

https://orcid.org/0000-0002-7902-9601


Selcuk Dent J. 2025                                                                                                                                                                                                         Ekici Ö 

Selcuk Dental Journal | ISSN: 2148-7529 
 
 

7 

 

 

 

  

of four leading LLMs in the 2021 DSE and their potential application in 
dentistry education and practice. 

MATERIAL AND METHODS 

Since this study used only publicly available internet data and did not 
involve human participants, ethics committee approval was not 
required. 

The following four LLMs were evaluated in this study: 1) Claude 3.5 
Haiku (San Francisco, California, USA); 2) Chat GPT-3.5 (OpenAI, San 
Francisco, California, USA); 3) Gemini1.5 (Google LLC, Mountain View, 
California, USA); 4) Co-pilot (Microsoft, Redmond, Washington) 

The latest exam published by the Student Selection and Placement 
Center (SSPC), the 2021 DSE, was included in the study. Two questions 
that were canceled by SSPC and six questions that included figures 
and graphics were not included in the study. Therefore, 112 questions 
were used, 39 in basic sciences and 73 in clinical sciences. 

On January 15, 2025, new accounts were created for each LLM 
evaluated in this study (Claude 3.5 Haiku, Chat GPT-3.5, Gemini1.5, 
and Copilot. The models were tested using their latest publicly 
available versions. Cookies and internet history were deleted before 
queries were made. All questions were entered into the respective 
LLMs by a single researcher(ÖE). Before each question, the following 
instruction was entered in Turkish: 

"You are a student taking the DUS exam. The exam consists of 
multiple choice questions and you must select only the most 
appropriate answer. Which of the following best represents the most 
appropriate answer?" 

This answer was considered "correct" if it matched the official answers 
provided by SSPC. 

All statistical analyses were performed with the SPSS statistical 
program, version 27 (SPSS Inc, Chicago, IL, USA). Standard descriptive 
statistics were used for statistical analysis. Chi-square analysis was 
used to compare correct response rates among LLMs. Pairwise 
comparisons between LLMs were performed using Post-Hoc Chi-Square 
analysis with Bonferroni correction. For Pearson Chi-Square tests, 
p<0.05 was considered statistically significant, and for Post-Hoc 
comparisons, the significance level was set at p<0.0062 after 
Bonferroni correction. P<0.05 was considered statistically significant. 

RESULTS 

112 questions, excluding the canceled questions and questions 
containing figures, were analyzed. The response accuracy of four 
LLMs, namely Claude 3.5 Haiku, Chat GPT-3.5, Gemini 1.5 and Co-
pilot, was compared to the questions asked in the 2021 DSE exam. 

In basic sciences, Claude-3.5 Haiku and GPT-3.5 answered all 
questions 100% correctly, while Gemini 1.5 answered 94.9% and 
Copilot answered 92.3%. In basic sciences, Gemini 1.5 answered 80% 
of the Anatomy questions and 83% of the Medical Biochemistry 
questions correctly. Co-pilot answered 75% of the histology and 
embryology and medical genetics questions and 83.3% of the Medical 
Microbiology questions correctly (Table 1). 

Table 1. Comparison of correct answers given by LLMs to questions 
asked in the basic sciences test. 

Basic 
Sciences n Cloude 3.5 

Haiku n(%) 
Chat GPT 3.5 

n(%) Co-pilot n(%) Gemini 1.5 
n(%) 

Anatomy 5 5(100) 5(100) 5(100) 4(80) 

Histology and 
embryology 4 4(100) 4(100) 3(75) 4(100) 

Physiology 6 6(100) 6(100) 6(100) 6(100) 

Medical 
biochemistry 6 6(100) 6(100) 6(100) 5(83.3) 

Medical 
microbiology 6 6(100) 6(100) 5(83.3) 6(100) 

Medical 
pathology 4 4(100) 4(100) 4(100) 4(100) 

Medical 
pharmacology  4 4(100) 4(100) 4(100) 4(100) 

Medical 
biology and 

genetics 
4 4(100) 4(100) 3(75) 4(100) 

TOTAL 39 39(100) 39(100) 36(92.3) 37(94.9) 

LLMs: Large language models; n:number 

 

 

In clinical sciences, Claude 3.5 Haiku showed 89% correct answer rate, 
Copilot 80.9%, GPT-3.5 79.7% and Gemini 1.5 65.7%. The minimum and 
maximum success of the 4 LLM models in clinical sciences were as 
follows: Claude 3.5 (70-100%), Chat GPT 3.5 (50-100%), Copilot (44.4%-
100%), Gemini 1.5 (40-88.9%). Claude 3.5 Haiku answered all 
orthodontics questions, Chat GPT 3.5 Oral and Maxillofacial Radiology 
and Endodontics questions and Copilot answered all periodontics 
questions correctly. Claude 3.5 Haiku showed the lowest success in 
prosthetic dentistry (70%), Chat GPT 3.5 in periodontics (50%), Copilot 
in pedodontics (44.4%), Gemini 1.5 in prosthetic dentistry (40%) (Table 
2). 

Claude 3.5 Haiku showed 92.85% correct answer rate in all questions, 
GPT-3.5 86.6%, Copilot 84.8% and Gemini 75.9% (Figure 1). 

Table 2. Comparison of correct answers given by LLMs to questions 
asked in the clinical sciences test 

Clinical 
Sciences n Cloude 3.5 

Haiku  n(%) 
Chat GPT 3.5  

n(%) Co-pilot  n(%) Gemini 1.5  
n(%) 

Restorative 
dentistry 9 8(88.9) 7(77.8) 8(88.9) 8(88.9) 

Prosthetic 
dentistry 10 7(70) 7(70) 7(70) 4(40) 

Oral and 
maxillofacial 

surgery  
10 9(90) 9(90) 9(90) 7(70) 

Oral and 
maxillofacial 

radiology 
9 8(88.9) 9(100) 7(77.8) 6(66.7) 

Periodontology  10 9(90) 5(50) 10(100) 7(70) 

Orthodontics 9 9(100) 8(88.9) 8(88.9) 6(66.7) 

Endodontics 7 5(71.4) 7(100) 6(85.7) 6(85.7) 

Pediatric 
dentistry 9 8(88.9) 6(66.7) 4(44.4) 4(44.4) 

TOTAL  73 65(89) 58(79.7) 59(80.9) 48(65.7) 

LLMs: Large language models; n:number 

 

Figure 1. Comparison of correct response rates of LLMs in basic 
sciences, clinical sciences and all questions (%) 

There was no statistically significant difference between the correct 
answer rates of the four LLMs in basic sciences (p=0.134). Statistically 
significant difference was observed between LLMs in clinical sciences 
and all questions (p=0.007 and p=0.005, respectively). Cloude 3.5 
Haiku showed the best performance, Gemini 1.5 showed the worst 
performance. Chat GPT 3.5 and Co pilot showed similar success rates 
(Table 3). According to the pairwise comparison results between LLMs 
in Clinical Sciences questions and all questions, a statistically 
significant difference was observed only between Claude 3.5 Haiku and 
Gemini 1.5 (p<0.001). After Benforrri correction, no statistically 
significant difference was observed between the performances of 
Claude 3.5 Haiku, Chat GPT3.5 and Co-pilot.(Table 4 and Table 5).  
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Table 3. Comparison of correct response rates of LLMs in basic 
sciences, clinical sciences and all questions 

  n Claude 3.5 
Haiku n(%) 

Chat GPT 
3.5 n(%) 

Co-pilot 
n(%) 

Gemini 1.5 
n(%) P value 

Basic 
Sciences 39 39(100) 39(100) 36(92.3) 37(94.9) 0.134 

Clinical 
Sciences 73 65(89) 58(79.7) 59(80.9) 48(65.7) 0.007* 

TOTAL 112 104 (92.85) 97(86.6) 95(84.8) 85(75.9) 0.005* 

LLMs: Large language models; n:number; *:p<0.05 

Table 4. Pairwise comparisons of LLMs’ performance on clinical 
sciences questions 

  Claude 3.5 Haiku Chat GPT 3.5 Co-pilot Gemini 1.5 

Claude 3.5 Haiku - 0.086 0.124 <0.001** 

Chat GPT 3.5 0.086 - 0.500 0.047 

Co-pilot 0.124 0.500 - 0.030 

Gemini 1.5 <0.001** 0.047 0.030 - 

Pearson Chi Square. *p-value is significant at p<0.05 level; **p-value is significant at p<0.01; GPT: 
Generative Pre-trained Transformer; LLM: large language model (p<0.0062, bonferroni correction) 

Table 5. Pairwise comparisons of LLMs’ performance on all 
questions 

  Claude 3.5 Haiku Chat GPT 3.5 Co-pilot Gemini 1.5 

Claude 3.5 Haiku - 0.093 0.044 <0.001** 

Chat GPT 3.5 0.093 - 0.424 0.029 

Co-pilot 0.044 0.424 - 0.065 

Gemini 1.5 <0.001** 0.029 0.065 - 

Pearson Chi Square. *p-value is significant at p<0.05 level; **p-value is significant at p<0.01; GPT: 
Generative Pre-trained Transformer; LLM: large language model (p<0.0062, bonferroni correction) 

DISCUSSION 

In this study, we evaluated the correct response rates of Claude 3.5 
Haiku, Chat GPT 3.5, Gemini 1.5 and Copilot in answering questions 
that do not contain figures and graphics asked in the 2021 DSE 
exam. In the study, the highest performance in all questions was 
obtained with Claude 3.5 Haiku (92.85%), followed by Chat GPT 3.5 
(86.6%), Copilot (84.8%) and Gemini 1.5 (75.9%), respectively. A 
statistical difference emerged between the correct response rates 
of the LLM models examined in all questions. Cloude 3.5 Haiku 
showed the best performance, while Gemini showed the worst 
performance.  

The success of LLMs has been researched in various national dental 
examinations. In the 2023 Japan National Dentistry Examination 
(JNDE) using 185 questions, Chat GPT 4 performed best on all 
questions (73.5%), followed by Bard (66.5%) and Chat GPT 3.5 
(51.9%). Performance of GPT 4 and Bard was significantly higher 
than GPT 3.5. LLMs performed worse on Professional Dentistry 
questions, but the order of performance was similar and no 
statistically significant difference was observed: GPT-4 (51.6%), 
Bard (45.3%), GPT-3.5 (35.9%).15 In the 2023 Japanese national 
dental hygienist exam, where 73 questions were analyzed, it was 
reported that the highest correct answer rates were seen in GPT-4 
(75.3%), followed by Bing (68.5%) and GPT-3.5 (63.0%), but there 
was no statistically significant difference between the correct 
answers of the LLMs.16 GPT-4 has been successful in the Korean 
National Dental Hygienist Exam Questions between 63.6% and 70.3% 
over the last 5 years, outperforming Gemini (49.4% vs. 58.2%) and 
GPT-3.5 (39.2% vs. 45.5%).17 In our study, unlike these studies, we 
used Claude 3.5 Haiku. Claude 3.5 Haiku showed high performance 
like GPT-4 and the best performance among the LLMs examined. In 
our study, Copilot (formerly Bing) and Chat GPT 3.5 showed higher 
performance than Gemini (formerly Bard). In this study conducted 
in Türkiye, there was a significant difference between the LLMs in 
clinical sciences and all questions, while there was no statistically 
significant difference between the performances of the LLMs 
examined, similar to the studies conducted in Japan in the field of 
basic sciences. In our study, it is seen that the accuracy rates in all 
LLMs we examined are higher than similar studies in the literature. 
It should be taken into account that the results may vary from 
country to country or from exam to exam depending on the time 
the research was conducted, the content and language of the data 
set used. 

 

 

 

 

 

In our study, the LLM models examined showed lower success in 
clinical sciences than in basic sciences. Similar to our research results, 
in a study conducted in Poland, ChatGPT-4's performance in clinical 
case-based questions (36.36% accuracy) was found to be lower than 
its performance in other questions (72.87% accuracy).18 The lower 
success of LLMs in clinical sciences is due to both the nature of 
medical knowledge and the limitations of current artificial 
intelligence models. Basic sciences have more systematic, 
formulated, rule-based information. However, clinical decisions 
include a large number of variables (patient medical history, clinical 
examination findings, laboratory/radiography findings). Differential 
diagnosis in most diseases requires clinical intuition, experience, and 
contextual evaluation. LLMs are still limited in understanding the 
context; they cannot fully mimic real clinical reasoning. In addition, 
there may be conflicting information in the literature, so situations 
such as level of evidence, risk/benefit analysis are important in 
clinical practices, and such evaluations are difficult for LLMs. In 
addition, clinical guidelines may change frequently and are updated 
at certain intervals. While content related to basic sciences is 
available on the internet in a more standard and accessible form, 
clinical information is more included in medical practice and is based 
on patient data, data is specific, limited, and restricted for ethical 
reasons. LLMs can be improved in clinical sciences by increasing their 
ability to make sense of the patient context, continuous integration 
of clinical guidelines, training with real case-based educational data, 
and feedback-based learning methods, but they can never fully 
replace clinical experience and physician judgment. 

The success of LLMs may also vary among different clinical sciences. 
In our study, Claude 3.5 Haiku answered all orthodontics questions 
correctly, while the lowest response rate was seen in prosthodontics 
(70%). Copilot answered all periodontics questions correctly, while 
Chat GPT 3.5 could only answer half of them correctly. However, the 
lowest response rates were seen in prosthodontics and pedodontics in 
Copilot and Gemini 1.5. However, in the Polish Final Dentistry Exam, 
Chat GPT-4 performed better in areas such as Endodontics and 
Restorative Dentistry (71.74%) and Prosthodontics (80%), but showed 
lower accuracy in oral surgery (64%), pediatric dentistry (62.07%) and 
orthodontics (52.63%). The researchers explained the decrease in AI 
accuracy in more clinically challenging areas such as pediatric 
dentistry and oral surgery as AI models may have difficulty with 
questions that require clinical reasoning.18  In a study analyzing the 
performance of LLMAs in solving restorative dentistry and endodontics 
student assessment questions, 151 questions were used for analysis, 
of which ChatGPT-4.0o showed the highest success (72%), followed by 
ChatGPT-4.0 (62%), Google Gemini 1.0 (44%) and ChatGPT-3.5 (25%).19 
Similarly, Suárez reported in his study that the percentage of correct 
answers for GPT-4 in endodontics questions was only 57.3%, and that 
these models cannot currently replace dentists in clinical decision-
making processes in dentistry.20  

Since the LLM models we examined do not have image analysis 
features, we did not include questions containing figures and pictures. 
However, a study reported that ChatGPT-4V had an overall correct 
response rate of 35% for image-based Japanese National Dental 
Examination questions. The researchers noted that ChatGPT-4V's 
image recognition feature is not yet reliable or comprehensive enough 
to be used as an educational tool in the medical and dental fields. 21 
In addition, since this study did not provide data on the response rates 
of questions asked in the DUS 2021 exam, we were unable to compare 
the success of LLM models with candidates who took the exam. In the 
Polish Final Dentistry Exam, GPT-4o achieved a success rate of 70.85%, 
but fell short of the highest human success rate of 94.97%.18 In the 
Korean National Dental Hygienist Examination, GPT-4 achieved an 
average success rate of 65.9%, but similarly fell short of the success 
of human candidates of over 74%.17 These studies suggest that 
although LLMs have the potential as a complementary educational 
tool in dentistry, their clinical reasoning capabilities are limited and 
do not yet reach the critical thinking and clinical judgment 
demonstrated by human candidates. Despite the promising progress 
in AI-based LLMs, their limitations in clinical reasoning indicate the 
need for continued development and improvement. 

There are several limitations to this study. First, LLMs were tested 
only once in this study. Multiple trials may provide a more accurate 
assessment of response consistency. Second, LLMs were not tested on 
imaging questions. As image analysis capabilities improve, a new 
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assessment that includes these questions will be necessary. Third, 
rapid advances in LLM technology mean that responses to DUS 
questions can vary, so testing was conducted on a single day to 
minimize this problem. Fourth, the study assessed the correct 
response rates of LLM models, but not the quality and adequacy of the 
information and interpretations provided in the responses. Despite 
these limitations, this is the first study to assess the performance of 
leading LLM models in answering questions asked on DSE. 

CONCLUSION 

Claude 3.5 Haiku performed best on all questions, while Gemini 1.5 
performed worst. The 4 LLM models examined showed a higher success 
rate in basic sciences than in clinical sciences. The results showed that 
AI-based LLMs can perform well on knowledge-based questions such as 
basic sciences, but perform poorly on questions that require 
interpretation along with knowledge, such as clinical sciences. It 
should be kept in mind in clinical education and practice that AI has 
limitations in skills related to clinical experience, such as combining 
medical history with clinical examination, clinical reasoning, 
discussing and interpreting ambiguous situations, etc. 
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