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Abstract 
Artificial intelligence (AI) is increasingly recognized as a valuable tool in medical education, yet its 

effectiveness across platforms remains underexplored. This study evaluated the performance of nine AI 
models-ChatGPT-4o, ChatGPT Mini, Gemini, Gemini Advanced, Perplexity, Perplexity Pro, Ortho Research 
Pro, Ortho AI, and Claude- in answering 30 expert-validated multiple-choice questions (MCQs) from the 
orthopaedics section of the UKMPPD. All models were evaluated concurrently between August and 
September 2024 using their official web interfaces. Each model was tested five times to assess accuracy 
and consistency.  Statistical analysis was conducted using SPSS version 30.0. Normality and homogeneity 
were assessed using the Shapiro-Wilk and Levene’s tests. Accuracy differences were analyzed using one-
way ANOVA followed by Tukey’s HSD post hoc test (p < 0.05). Reliability was evaluated using the intraclass 
correlation coefficient (ICC). Gemini demonstrated the highest mean accuracy (89 ± 2.79%), while ChatGPT 
Mini had the lowest (66 ± 3.33%). Significant differences in accuracy were observed (p < 0.05), with Gemini 
differing only from ChatGPT Mini and Perplexity. Most models demonstrated excellent reliability (ICC > 0.90), 
with Ortho Res. Pro among the best  (ICC 0.956; 95% CI 0.925–0.977), while the remaining models showed 
good reliability. Overall, AI models showed strong potential for supporting medical exam preparation, 
although performance varied across platforms. 
Keywords: medical education, artificial intelligence, orthopaedics, UKMPPD, reliability. 

  
 

Evaluasi Kecerdasan Buatan dalam Ortopedi: Studi Percontohan tentang 
Akurasi dan Keandalan dalam Ujian Kompetensi Mahasiswa Kedokteran 

 
  

Abstrak 
Kecerdasan buatan (AI) semakin diakui sebagai alat yang dapat mendukung pendidikan kedokteran, 

namun efektivitasnya lintas platform masih belum banyak diteliti. Studi ini mengevaluasi kinerja sembilan 
model AI (ChatGPT-4o, ChatGPT Mini, Gemini, Gemini Advanced, Perplexity, Perplexity Pro, Ortho 
Research Pro, Ortho AI, dan Claude) dalam menjawab 30 pertanyaan pilihan ganda (MCQ) yang telah 
divalidasi oleh ahli dari bagian ortopedi UKMPPD. Seluruh model diuji secara bersamaan antara Agustus 
hingga September 2024 melalui antarmuka resmi masing-masing. Setiap model diuji dalam lima 
pengulangan untuk menilai akurasi dan konsistensi. Analisis statistik dilakukan menggunakan SPSS versi 
30.0. Normalitas dan homogenitas dinilai menggunakan uji Shapiro-Wilk dan Levene. Perbedaan akurasi 
dianalisis menggunakan ANOVA satu arah diikuti oleh uji post hoc Tukey HSD (p < 0,05). Keandalan 
dievaluasi menggunakan koefisien korelasi intrakelas (ICC). Gemini menunjukkan akurasi rata-rata tertinggi 
(89 ± 2,79%), sementara ChatGPT Mini memiliki akurasi terendah (66 ± 3,33%). Perbedaan signifikan dalam 
akurasi diamati (p < 0,05), dengan Gemini berbeda hanya dari ChatGPT Mini dan Perplexity. Sebagian 
besar model menunjukkan keandalan yang sangat baik (ICC > 0,90), dengan Ortho Res. Pro menjadi yang 
terbaik (ICC 0,956; 95% CI 0,925–0,977), sementara model lainnya menunjukkan keandalan yang baik. 
Secara keseluruhan, model AI menunjukkan potensi kuat untuk mendukung persiapan ujian medis, 
meskipun kinerjanya bervariasi di berbagai platform. 
Kata kunci: pendidikan kedokteran, kecerdasan buatan, ortopedi, UKMPPD, reabilitas. 
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Introduction 

 Artificial intelligence (AI) has evolved rapidly 

in recent decades and is increasingly applied 

across various fields, including medicine.1 In the 

context of medical education, particularly in the 

medical profession, assessing a doctor's 

competence is crucial to ensuring graduates 

uphold the quality of healthcare, protect patient 

safety, and possess the necessary skills to 

practice ethically and professionally.2 The term for 

medical student competency assessments varies 

by country; for example, in the United States, it is 

known as the United States Medical Licensing 

Examination (USMLE), a standardized national 

exam required for medical licensing. The USMLE 

consists of multiple-choice questions and 

computer-based simulations.3 In Indonesia, this 

assessment is called the Medical Profession 

Program Student Competency Test or Uji 

Kompetensi Mahasiswa Program Profesi Dokter 

(UKMPPD), a competency test that medical 

students must pass to assess their medical 

knowledge and skills before becoming licensed 

practitioners. UKMPPD includes a computer-

based test (CBT) consisting of multiple-choice 

questions (MCQs) and an objective structured 

clinical examination (OSCE) to assess clinical 

skills.4 

In orthopaedics, UKMPPD tests students' 

ability to understand and apply clinical concepts, 

from taking patient histories and performing 

physical exams to providing appropriate 

management. However, medical students face 

significant challenges in answering UKMPPD 

questions. These challenges stem from the 

complexity of question formats, the vast amount 

of material to master, and the pressure to respond 

quickly and accurately.5 The UKMPPD covers 

topics from all medical departments that students 

study during preclinical and clinical years. 

Orthopaedics, in particular, presents a challenge, 

as questions in this field require a multidisciplinary 

understanding, involving the interrelationship of 

various bodily systems, not just orthopaedics.6 

To address these challenges, students need 

additional support to understand the material 

better, analyze question patterns, and identify the 

best answers in accordance with established 

guidelines. AI has emerged as a potential solution 

to help students prepare for exams.7 AI excels in 

data analysis, understanding question patterns, 

and providing algorithm-based answers. 

Therefore, this pilot study aims to evaluate AI 

performance in answering UKMPPD MCQs, 

particularly in orthopedics, with a primary focus on 

assessing the accuracy and reliability of multiple 

AI models. 

  

Methods 

This study employed a cross-sectional design 

to compare the accuracy of nine AI models in 

answering MCQs from the orthopaedics section of 

the UKMPPD. All models were evaluated 

concurrently, with data collected between August 

and September 2024 through their respective 

official web interfaces. The AI models included 

ChatGPT 4-o, ChatGPT Mini, Gemini, Gemini 

Advanced, Perplexity, Perplexity Professional, 

Ortho Research Pro, Ortho AI, and Claude. These 

models were selected based on general 

accessibility, support for both Indonesian and 

English, ability to interpret text- and image-based 

questions, and availability for non-demo use. A 

total of 30 MCQs from the orthopaedic section of 

the UKMPPD, administered over the past 10 

years, were selected and validated by an 

orthopaedic expert. Each AI model was prompted 

using a standardized instruction simulating a 

medical student taking the examination, requiring 

the selection of a single best answer without 

explanation. Each model was tested in five 

repetitions to assess consistency. 

Accuracy was calculated based on correct 

responses, with correct answers assigned a score 

of 10 and incorrect answers a score of 0, and 

expressed as a percentage. All measurements 

were conducted under controlled conditions to 

minimize network interference and using the 

same device to ensure consistency. Statistical 

analysis was performed using SPSS version 30.0. 

Data normality was assessed using the Shapiro–

Wilk test, and homogeneity of variance was 

evaluated using Levene’s test. Differences in 

accuracy between models were analyzed using 

one-way analysis of variance (ANOVA), followed 

by post-hoc comparisons with Tukey’s HSD test. 

A p-value of <0.05 was considered statistically 

significant. Reliability across repeated 

measurements was assessed using the intraclass 

correlation coefficient (ICC), with values indicating 
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good to excellent consistency. ICC values were 

interpreted as follows: values below 0.5 indicated 

poor reliability, values between 0.5 and 0.75 

indicated moderate reliability, values between 

0.75 and 0.9 indicated good reliability, and values 

greater than 0.9 indicated excellent reliability.8 

 

Results 

The mean accuracy of each AI model in 

answering orthopaedic UKMPPD questions is 

presented in Table 1.  

Among the evaluated models, Gemini 

demonstrated the highest mean accuracy (89 ± 

2.79%), whereas GPT Mini exhibited the lowest 

performance (66 ± 3.33%). One-way ANOVA 

revealed a significant difference in accuracy 

among the models (p < 0.05), indicating variability 

in their performance. Post hoc analysis using 

Tukey’s HSD test showed that Gemini’s accuracy 

differed significantly only when compared to 

ChatGPT Mini and Perplexity, as presented in 

Table 2. 
 

 
Table 1. Accuracy of AI’s Performance 

AI Accuracy (% ± SD) p-value 

ChatGPT 4o 81 ± 2.97 

<0.001 

Ortho AI 83 ± 2.23 

Ortho Res. Pro 80 ± 2.78 

Gemini 89 ± 2.79 

Gemini Adv. 81 ± 5.05 

Perplexity 75 ± 6.91 

Perplexity Prof. 82 ± 4.34 

Claude 82 ± 5.47 

ChatGPT Mini 66 ± 3.33 

 
 
Table 2. Post-Hoc Tukey Test of Gemini 

Independent 
Variable 

Dependent 
Variable 

Mean Diff.  Std. Error Sig.  

95% CI 

Lower 
Bound 

Upper 
Bound 

Gemini ChatGPT 4o 7.998 2.694 0.106 -0.885 16.881 

ChatGPT Mini 22.666 2.694 <0.001 13.782 31.549 

Ortho 
Research Pro 

8.666 2.694 0.061 -0.217 17.549 

Gemini 
Advanced 

7.336 2.694 0.176 -1.547 16.219 

Perplexity  14.000 2.694 <0.001 5.116 22.883 

Perplexity Pro 6.668 2.694 0.277 -2.215 15.551 

Claude  6.668 2.694 0.277 -2.215 15.551 

Ortho AI  6.000 2.694 0.411 -2.883 14.883 

Reliability analysis demonstrated that most 

AI models achieved good to excellent consistency 

across repeated trials (Table 3). Several models, 

including ChatGPT-4o (ICC 0.905; 95% CI 0.839–

0.950), Ortho AI (ICC 0.935; 95% CI 0.890–

0.966), Ortho Res. Pro (ICC 0.956; 95% CI 0.925–
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0.977), Gemini (ICC 0.919; 95% CI 0.862–0.957), 

Gemini Advanced (ICC 0.902; 95% CI 0.833–

0.948), and Perplexity (ICC 0.903; 95% CI 0.835–

0.949), achieved ICC values above 0.90, 

indicating excellent reliability and very high 

consistency. In contrast, Perplexity Pro (ICC 

0.845; 95% CI 0.736–0.918), Claude (ICC 0.785; 

95% CI 0.633–0.887), and ChatGPT Mini (ICC 

0.877; 95% CI 0.791–0.935) demonstrated good 

reliability. Overall, the evaluated AI models 

exhibited satisfactory consistency across 

repeated measurements when answering 

orthopaedic UKMPPD questions. 

 

 
 

Table 3. Consistency of AI’s Performance 

AI ICC 
95% CI ICC 

Interpretation Lower Bound Upper Bound 

ChatGPT 4o 0.905 0.839 0.950 Excellent 

Ortho 0.935 0.890 0.966 Excellent 

Ortho Res. Pro 0.956 0.925 0.977 Excellent 

Gemini 0.919 0.862 0.957 Excellent 

Gemini Advanced 0.902 0.833 0.948 Excellent 

Perplexity 0.903 0.835 0.949 Excellent 

Perplexity Pro 0.845 0.736 0.918 Good 

Claude 0.785 0.633 0.887 Good 

ChatGPT Mini 0.877 0.791 0.935 Good 

 
 

Discussion 

This study evaluates the performance of nine 

AI models in answering orthopaedic multiple-

choice questions from the UKMPPD. Their 

performance was assessed across five trials on 

accuracy and consistency. Unlike previous 

studies that focused on AI use in orthopaedic 

diagnosis or basic disease assessment, such as 

diagnosing osteoarthritis, this study examines the 

more practical potential of nine AI models: 

ChatGPT 4o, ChatGPT Mini, Gemini, Gemini 

Advanced, Ortho Research Pro, Perplexity, 

Perplexity Pro, Claude, and Ortho AI, to perform 

in a setting that simulates medical students taking 

the UKMPPD. The study, therefore, aims to 

assess the real-world accuracy and reliability of 

these models’ responses. Overall, the findings 

may have broader implications for students and 

the academic community regarding the integration 

of AI into the preparation for and evaluation of 

national medical examinations. 

The results demonstrated statistically 

significant differences in accuracy among AI 

models, indicating substantial variability in 

performance. Gemini achieved the highest mean 

accuracy (89 ± 2.79%), while ChatGPT Mini 

showed the lowest (66 ± 3.33%). Post hoc 

analysis revealed that Gemini significantly 

outperformed ChatGPT Mini and Perplexity, 

suggesting a relative advantage in handling MCQ-

based clinical reasoning tasks. These findings are 

consistent with previous studies showing that 

advanced large language models outperform 

smaller models on medical examination-style 

tasks due to superior contextual understanding 

and reasoning.10-12 

A deeper error analysis provides insight into 

the observed performance gaps. Lower-

performing models, particularly ChatGPT Mini, 

likely exhibit limitations in multi-step clinical 

reasoning, which is essential for answering 

UKMPPD-style questions. Many MCQs require 

integration of patient history, physical examination 

findings, and diagnostic interpretation, followed by 

the ability to distinguish between closely related 

distractors. Models with reduced capacity or 

simplified architectures may rely more on surface-

level pattern recognition rather than structured 

reasoning, increasing the likelihood of selecting 

plausible but incorrect answers.13,14 Additionally, 
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these models may have difficulty differentiating 

subtle variations among answer options, a known 

limitation associated with reasoning depth and 

contextual processing. 

Language factors may have also contributed 

to performance differences. UKMPPD questions 

are presented in Indonesian and often include 

localized clinical terminology. Most AI models are 

predominantly trained on English-language 

datasets, which may reduce comprehension 

accuracy when processing non-English inputs. 

This limitation may lead to misinterpretation of 

clinical context and contribute to incorrect 

responses, particularly in models not optimized for 

multilingual understanding.15 

Interestingly, despite its lower accuracy, 

ChatGPT Mini demonstrated relatively high 

consistency across repeated trials, as reflected by 

good reliability metrics. This suggests that the 

model produces stable but not necessarily correct 

responses, potentially due to deterministic output 

patterns or constrained reasoning pathways. In 

contrast, higher-performing models such as 

Gemini, Ortho AI, and Ortho Research Pro 

achieved excellent reliability (ICC > 0.90), 

indicating both high accuracy and strong 

consistency in reasoning. This aligns with findings 

that larger and more advanced AI architectures 

tend to produce more robust and reproducible 

outputs.16 Overall, these findings reinforce 

existing evidence that large language models 

show strong potential in medical question-

answering tasks but remain limited by reasoning 

errors, contextual misinterpretation, and variability 

across models.10,11,12 Therefore, careful validation 

is necessary before integrating AI into high-stakes 

educational or assessment settings. 

This study has several limitations. First, only 

nine AI models were evaluated, while newer and 

updated versions continue to emerge. Second, 

network stability could not be fully controlled, 

which may have influenced response generation. 

Third, the number of MCQs was limited to 30 from 

the past 10 years, which may limit generalizability. 

Additionally, this study did not include image-

based or multimedia questions, which are highly 

relevant in orthopaedic assessments and may 

further challenge AI performance. The absence of 

image-based questions may underestimate the 

challenges AI would face in real orthopaedic 

examinations. Future studies should incorporate 

larger, more diverse question sets, including 

image- and case-based formats, and perform 

more detailed qualitative error analysis. 

Evaluating AI performance in multilingual settings 

and optimizing models for local medical contexts 

will also be crucial for improving their applicability 

in national examinations such as the UKMPPD. 

These findings are particularly relevant for 

medical education, where AI may serve as a 

supplementary tool for self-assessment and 

practice in standardized examinations. 

 

Conclusion 

This study demonstrates that AI models show 

variable performance in answering orthopaedic 

UKMPPD multiple-choice questions, with Gemini 

achieving the highest accuracy among the 

evaluated models. Most AI models exhibited good 

to excellent reliability, indicating consistent 

performance across repeated trials. These 

findings suggest that AI has potential as a 

supportive tool for medical students in exam 

preparation, particularly in enhancing 

understanding of MCQ-based clinical reasoning. 

However, variability in model accuracy highlights 

the need for careful evaluation before integrating 

AI into high-stakes assessments. Future research 

should focus on expanding question diversity, 

including image-based formats, and improving AI 

adaptation to local language and clinical context. 
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