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ABSTRACT
Aims: This study aimed to comparatively evaluate the diagnostic accuracy levels of current large language models-including 
ChatGPT-3.5, ChatGPT-4, Gemini, and Deepseek-through multiple-choice questions related to oral pathology, a core subject 
in undergraduate dental education.
Methods: A total of 30 multiple-choice questions covering oral pathology topics within the dental curriculum were prepared 
by a domain expert using current textbooks and course materials. These questions were applied in a text-based format to four 
LLMs (ChatGPT-3.5, ChatGPT-4, Gemini, Deepseek), and only the first responses were recorded without any prompting or 
correction. Diagnostic accuracy was assessed based on the percentage of correct answers, and inter-model agreement was 
evaluated using the Kappa statistic. A p-value <0.05 was considered statistically significant.
Results: ChatGPT-3.5 and ChatGPT-4.0 each achieved an accuracy rate of 93.33%, with corresponding kappa values of κ=0.951 
and κ=0.927, respectively. Gemini reached 86.67% accuracy (κ=0.879), while Deepseek achieved 80% accuracy (κ=0.855). All 
models showed statistically significant agreement with the reference answers (p=0.000).
Conclusion: This study demonstrated that ChatGPT-3.5 and ChatGPT-4.0 outperformed other models in terms of diagnostic 
accuracy and agreement in answering fundamental oral pathology questions. Although all models showed significant 
concordance, ChatGPT-based models stood out in terms of overall accuracy. However, considering potential error margins, 
these models should be used only as complementary tools in dental education and should not replace primary sources of 
knowledge acquisition for students.
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INTRODUCTION
Artificial intelligence (AI) has increasingly become a 
prominent field, particularly through applications such as 
large language models (LLMs) capable of generating human-
like conversations. In recent years, AI technologies have 
rapidly expanded across various sectors worldwide, with their 
areas of application growing exponentially.1,2

AI systems especially those based on deep learning and 
artificial neural networks are driving transformations in many 
industries, most notably in healthcare. These systems are 
capable of processing large datasets, analyzing relationships 
between concepts, and generating well-reasoned, meaningful 
responses.3

One of the most notable advancements in AI is ChatGPT (Chat 
Generative Pre-trained Transformer), developed by OpenAI 
and publicly released on November 30, 2022.4 ChatGPT-3.5 
gained recognition as the first widely accessible large language 
model, followed by the emergence of other advanced models 
such as Claude (Anthropic, USA), Gemini (Google DeepMind, 
USA), Copilot (Microsoft in collaboration with OpenAI, 
USA), and DeepSeek (DeepSeek-Vision, China).

Among these, DeepSeek, version R1 stands out as an open-
source, cost-effective alternative to models like OpenAI’s, 
offering high reasoning performance and greater accessibility. 
Due to its promising capabilities and affordability, it has 
attracted growing interest among researchers and is expected 
to be more widely integrated into scientific workflows.5

In recent years, there has been a marked increase in interest 
regarding the potential contributions of AI technologies 
in dental education, leading to a growing body of scientific 
research in this domain. In particular, large language models 
such as ChatGPT have been the focus of numerous studies 
examining their utility in dental education. Similarly, other 
LLMs including Gemini and DeepSeek have been evaluated 
for their potential role as complementary tools in educational 
contexts, with increasing representation in the literature.6-11 
However, the number of studies that comparatively evaluate 
ChatGPT and similar AI-based models in the context of 
specific curriculum components particularly clinically 
significant subjects such as oral pathology remains limited in 
the current literature.12,13
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Therefore, the aim of this study is to comparatively assess 
the diagnostic accuracy of current large language models 
namely ChatGPT-3.5, ChatGPT-4, Gemini, and DeepSeek 
using multiple choice questions related to oral pathology, 
a subject included in undergraduate dental curricula. This 
study further seeks to provide objective data on the potential 
applicability of these models in educational settings and to 
contribute a subject specific and domain focused perspective 
to the literature.

METHODS
Ethics Statement
This study does not involve any patient data or human 
participation. The questions were prepared based on course 
materials and were solely intended to assess knowledge level. 
Therefore, ethical approval was not required.12

Content and Topics of the Questions
In this study, a total of 30 multiple-choice questions were 
prepared, covering topics related to undergraduate-level 
oral pathology and oral mucosal lesions. The questions 
were designed to assess students’ theoretical knowledge and 
were categorized under headings such as aphthous ulcers, 
mechanisms of white lesion formation, premalignant and 
malignant lesions, reactive lesions, tongue pathologies, HIV-
related oral findings, histopathological concepts, infectious 
diseases, and pigmentation disorders related to systemic 
factors.

The question content was developed by a specialist in 
oral and maxillofacial radiology, based on current core 
textbooks and faculty lecture notes included in the dental 
curriculum. Designed with conceptual integrity that can be 
linked to clinical practice, the questions aimed not only to 
assess knowledge but also to evaluate clinical discernment, 
diagnostic classification skills, and critical thinking.

Testing and Comparative Evaluation of AI Models
In this study, the diagnostic performance of four advanced 
AI-based language models was comparatively evaluated using 
a standardized multiple-choice question set. All questions 
were presented in text-only format, and no visual content 
(e.g., radiographs, diagrams) was used.

The AI language models evaluated in this study were;

•	 ChatGPT-3.5 (OpenAI)

•	 ChatGPT-4 (OpenAI)

•	 Gemini (Google DeepMind)

•	 Deepseek (open-source large language model)

All models were assessed solely through text input to ensure a 
fair and standardized comparison.

The evaluation process was conducted as follows;

All questions were manually entered into the official web 
interfaces of each model by the same researcher using a single 
device.

Before the queries were initiated, cookies and browsing history 
were cleared, and all models were accessed on April 23, 2025.

Only the first response of each model was recorded, without 
any further input, prompting, or correction.

The responses of the models were compared against a 
predefined answer key, and evaluation was based solely on the 
accuracy of responses.

Statistical Analysis
Categorical variables were presented as frequencies (n) and 
percentages (%). The agreement between responses provided 
by different AI models was assessed using the Kappa test, and 
Kappa coefficients were reported. Statistical analyses were 
performed using IBM SPSS Statistics for Windows, Version 
23.0 (IBM Corp., Released 2017). A p-value of <0.05 was 
considered statistically significant.

RESULTS
Following the evaluation comprising 30 multiple-choice 
questions, both ChatGPT-3.5 and ChatGPT-4.0 models 
demonstrated the highest diagnostic performance, each 
achieving 28 correct responses and 2 incorrect ones, 
corresponding to an accuracy rate of 93.33%. The Gemini 
model yielded 26 correct and 4 incorrect answers, with 
an overall accuracy of 86.67%, while the Deepseek model 
provided 24 correct and 6 incorrect responses, resulting in 
an accuracy rate of 80.00%. Table 1 presents a comparative 
overview of the numerical and percentage-based distribution 
of correct responses across the different artificial intelligence-
based language models in relation to undergraduate-level oral 
pathology questions.

Table 1. Frequency and percentage of predictions

Prediction tool n %

ChatGPT-3.5 (C/I) 28/2 93.33 /6.67

ChatGPT-4.0 (C/I) 28/2 93.33 /6.67

Gemini (C/I) 26/4 86.67/13.33

Deepseek (C/I) 24/6 80/20
C: Correct, I: Incorrect

ChatGPT-3.5 and ChatGPT-4.0 models achieved the 
highest performance with an accuracy rate of 93.33%. 
These models demonstrated statistically significant and 
high-level agreement, with kappa values of κ=0.951 and 
κ=0.927, respectively (p=0.000). The Gemini model reached 
an accuracy rate of 86.67% with a kappa value of κ = 0.879, 
indicating a high level of consistency with the reference 
answers (p=0.000). The Deepseek model exhibited the lowest 
accuracy rate at 80.00%, yet its kappa value was κ=0.855, 
demonstrating significant and high-level agreement with the 
reference responses (p=0.000). The calculated p-values for all 
AI models were 0.000, indicating that their agreement with 
the reference answers was statistically significant (Table 2).

Table 2. Comparison of artificial intelligence prediction models based on 
accuracy and consistency (kappa) metrics

Prediction tool Accuracy (%) Kappa value p-value

ChatGPT-3.5 93.33 0.951 0.000

ChatGPT-4.0 93.33 0.927 0.000

Gemini 86.67 0.879 0.000

Deepseek 80.00 0.855 0.000

DISCUSSION
Although studies on the potential use of AI-based language 
models in health education are increasingly common, 
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comparative assessments targeting specific curricular 
subfields such as oral pathology are still limited. This study 
aims to contribute to the existing literature in this area.

In this context, our study demonstrated that the ChatGPT-3.5 
and ChatGPT-4.o models achieved the highest accuracy 
rates (93.33%; κ=0.951 and 0.927; p = 0.000). Conversely, the 
Gemini model (86.67%; κ=0.879) and the Deepseek model 
(80.00%; κ=0.855) exhibited lower accuracy. Although all 
models showed statistically significant agreement with the 
reference answers, ChatGPT-based models demonstrated 
superior overall accuracy compared to others.

Similarly, Yılmaz et al.12 compared eight different AI 
models, reporting that the ChatGPT-o.1 model achieved 
the highest accuracy (96%) for both knowledge-based and 
case-based questions. Models such as Claude 3.5, Gemini 
2, and Deepseek showed significantly lower performance. 
These findings indicate that ChatGPT-based models perform 
more consistently, especially for clinical knowledge-based 
questions. On the other hand, another study reported that 
the ChatGPT-4.o model achieved the highest success, with an 
accuracy rate of 90.0%. In our current study, general accuracy 
rates were evaluated using undergraduate-level questions 
without clinical scenarios or specific categorization.

Additionally, Kınıkoğlu et al.,6 analyzing data from the 
Dentistry Specialty Examination (DUS) for 2020-2021, found 
that ChatGPT-o.1 and Gemini 2.0 Advanced models achieved 
accuracy rates of 97.46% and 97.90%, respectively, significantly 
surpassing models such as ChatGPT-4.o and Gemini 1.5 
Pro (p=0.0002). These findings highlight the importance of 
carefully evaluating performance differences among various 
model versions.

In contrast, Eraslan et al.,9 in their comparative assessment 
within prosthodontics, found that the Copilot model had the 
highest accuracy (73%). This was followed by Gemini (63.5%), 
ChatGPT-3.5 (61.1%), Claude Pro (57.9%), and Perplexity 
(54.8%). Copilot significantly outperformed Perplexity 
(p=0.035), suggesting that model performance may vary 
depending on the subject area.

On the other hand, Wójcik et al.10 reported that Claude could 
achieve high accuracy rates in general medical fields and 
maintained consistency across multilingual use; however, its 
moderate performance in this study indicates it may not be 
sufficiently optimized for specific fields such as dentistry.

Likewise, Tosun et al.14 compared ChatGPT-3.5, ChatGPT-4, 
Gemini, Gemini Advanced, Claude AI, Microsoft Copilot, and 
Smodin AI in responding to DUS prosthodontics questions. 
The ChatGPT-4 model exhibited the highest accuracy (75.8%), 
while Gemini AI showed the lowest (46.1%). Although 
ChatGPT models were more successful in knowledge-based 
questions, all models showed limitations in case-based 
scenarios, suggesting the need for further optimization for 
complex clinical situations.

Lastly, a similar trend was observed in a study by Künz et 
al.15 in restorative dentistry and endodontics. The ChatGPT-
4.o model showed the highest accuracy (72%), particularly 
excelling in direct restoration and caries-related questions. 
This study also emphasized that GPT-4 and 3.5-based models 
provided higher accuracy levels. Additionally, another 
assessment with text-based case descriptions reported that 
the DeepSeek-R1 model reached a diagnostic accuracy of 

91.6%, even surpassing ChatGPT-4.o and professional readers 
of the related journal.

On the other hand, Aygün et al.11 reported high accuracy 
rates of AI models for anatomy questions but highlighted 
content inaccuracies in supplementary explanations, limiting 
their reliability as educational resources. Similarly, while all 
models evaluated in our study showed significant agreement 
with reference answers, incorrect or incomplete responses 
were observed in some questions. Thus, using these models 
as supplementary resources in dental education is advised, 
supported by supervised, multi-sourced, and critical learning 
approaches in fundamental knowledge acquisition processes.

Limitations
This study has several limitations. Firstly, the evaluation 
included only 30 multiple-choice questions, potentially 
restricting the assessment of general diagnostic performance 
of AI models. All questions were prepared in the same format 
(multiple-choice), excluding open-ended or case-based 
scenarios, limiting the ability to test clinical reasoning and 
problem-solving skills of the models. Additionally, as the study 
only covered oral pathology, findings may not be generalizable 
to other areas of dentistry. Finally, only initial responses from 
the models were evaluated, excluding interactive feedback or 
correction capabilities from analysis.

Future studies are recommended to include a larger number 
and variety of question formats, evaluate multiple dentistry 
fields, and examine the interactive capabilities of AI models. 
Such studies could provide more comprehensive assessments 
of model effectiveness in educational contexts.

CONCLUSION
This study revealed that ChatGPT-3.5 and ChatGPT-4.o models 
showed higher accuracy and statistical consistency in multiple-
choice questions on fundamental oral pathology topics 
compared to other large language models. Although all models 
demonstrated significant agreement with reference responses, 
ChatGPT-based models exhibited superior accuracy. These 
results suggest these models may serve as supportive tools in 
dental education for specific subjects. However, considering 
the limitations and potential inaccuracies of AI models, their 
use should remain supplementary, not as primary resources 
for students’ fundamental knowledge acquisition.
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