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ABSTRACT

INTRODUCTION: Artificial Intelligence (AlI) systems are increasingly used in medical education, which requires
integrative clinical reasoning. Despite their rapid adoption, little is known about the comparative performance of
different Al platforms in solving scenario-based orthopaedic multiple-choice questions (MCQs) and providing high-
quality explanatory feedback. We evaluated four Al platforms; ChatGPT, Perplexity, Claude, and Gemini; on their ability
to answer 45 validated orthopaedic MCQs accurately and provide clear, logical explanations. MATERIALS AND
METHODS: Each platform received the same 45 MCQs under standardized conditions. Correctness was scored out of
45, and the explanation quality was scored on a scale of 0 to 90 using a structured rubric. Pairwise comparisons were
conducted using one-way ANOVA and Tukey's post hoc tests. A composite score, comprising 70% correctness and
30% explanation weightage, further contextualized overall performance. RESULTS: ChatGPT and Perplexity
demonstrated higher correctness scores than Claude and Gemini. Explanation quality ranged from 80% (72/90) for
ChatGPT and Perplexity; to 63% (57/90) for Gemini. Both correctness and explanation quality scotes were positively
correlated (r=0.84, p<0.01). Composite scores paralleled these findings, placing ChatGPT and Perplexity above Claude
and Gemini. CONCLUSIONS: The results highlight that Al platforms vary substantially in accuracy and the clarity of
their explanations, thus underscoring the importance of carefully selecting a platform when integrating Al into
orthopaedic education. Educators should consider that the significant inter-platform variability in correctness and
explanation quality observed in this study has important implications for orthopaedic education.
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INTRODUCTION

Artificial intelligence (Al is rapidly reshaping healthcare, from automated image analysis to natural language
processing (NLP) chatbots that support patients and clinicians.!? Al tools offer valuable opportunities to
expand and deepen learning in medical education. A key advantage is their ability to provide instant feedback
on practice questions, clinical scenarios, and exam preparation, helping learners identify and correct errors
quickly.? This is particulatly relevant in orthopaedics, where effective decision-making relies on integrating

anatomy, biomechanics, imaging, and clinical practice knowledge.*

Traditional orthopaedic education relies on lectures, tutorials, and case-based learning, but advanced Al tools
now enable faster and more accessible knowledge acquisition. Modern Al language models can summarize
complex information and provide rapid, accurate, and relevant feedback.> However, little is known about
how different Al platforms compare in handling specialized, complex questions typical of musculoskeletal

medicine.®
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In orthopaedics, scenario-based multiple-choice questions (MCQs) are often used for assessment and
learning. These MCQ)s replicate real-world patient encounters, often including diagnostic images or laboratory
data. This requires learners to integrate findings before selecting the best answer.” In orthopaedics, such
questions may depend on subtle differences in fracture patterns, implant choice, or rehabilitation protocols.
Thus, Al tools must provide both accurate information and clear reasoning that explains why one option is

most appropriate.5?

This study compared four prominent Al platforms, namely ChatGPT, Perplexity, Claude, and Gemini, to
assess their effectiveness as educational tools in orthopaedics. The exact models used were 40 (ChatGPT),
Sonar (Perplexity), 3.5 Sonnet (Claude), and 2.0 Flash (Gemini). ChatGPT and Perplexity are known for their
natural language processing capabilities, while Claude and Gemini are recognized for their ability to handle
complex medical data. The study evaluated two key metrics: i) correctness on 45 validated multiple-choice
questions (MCQ)s) and ii) the quality of explanations. While many Al studies focus only on accuracy, assessing

both correctness and explanation quality provides greater educational value.!?

Emerging evidence suggests that medical students and residents place substantial trust in Al explanations,
treating them as reliable resources for understanding complex subjects.!! Therefore, a better understanding
of how these explanations relate to correctness and whether Al platforms maintain consistent quality has
significant implications for training programmes. By systematically evaluating these Al tools, we aim to
provide educators with insights to inform their selection of the most reliable and pedagogically sound Al
platforms. We also aim to highlight areas where Al requires further development to meet the demands of
advanced clinical education in orthopaedics. Hence, the primary aims of this study were (1) to compare the
correctness scores of four Al platforms across a standardized set of orthopaedic MCQ)s, (2) to assess the
quality of the explanations provided, and (3) to explore how correctness and explanation quality might

cotrelate, offering insight into each platform's strengths and limitations.

MATERIALS AND METHODS
Study Design and Al Platforms

The study was a cross-sectional, comparative study of four commercially available Al platforms. Each
platform was evaluated using a 45-question test bank designed specifically for orthopaedic education. The
question pool covered a breadth of clinical scenarios, including diagnosis (e.g., fracture patterns,
musculoskeletal tumours), treatment management (e.g., surgical versus conservative approaches), and imaging
interpretation (e.g., radiology, orthopaedic devices). The questions underwent multiple review rounds by two
orthopaedic educators to ensure clarity and relevance. Each correct answer was awarded 1 point, with a
maximum correctness score of 45 per platform. Explanation scores ranged from 0-2 per domain item. The
three domains included: i) accuracy of the content (alignment with standard orthopaedic principles and
evidence-based guidelines), ii) clarity of thought process (absence of ambiguity and explicit mentioning of
key steps to help make a diagnosis or deciding treatment), and iii) completeness (addressing the main question
and explaining the rationale of excluding distractors in the answers), resulting in a maximum of 6 points per
question. This explanation score was scaled to a 0-90 range (45 questions X 2 points X 3 domains =270 raw
points, normalised to 90 for simplicity). Two reviewers independently rated the explanations. Questions were

presented using identical phrasing without additional hints or clarifications. Each Al platform received
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randomised questions to minimise systematic bias. Each platform was retested five times. Both correctness
and explanation quality were recorded for each question-platform pair. Mean scores and standard deviations
for correctness (out of 45) and explanation quality (out of 90) were computed. Equality of variances was
tested using Levene’s test (p=0.61), and the data were found to be normally distributed. One-way ANOVA
and post hoc Tukey’s test were employed to detect significant differences in scores among platforms.
Pearson's correlation was used to analyse the relationship between correctness and explanation quality. A
composite score was calculated for each Al platform, weighing 70% for correctness and 30% for explanation

quality, using the following formula: Composite score per question =0.7 X correctness + 0.3 X explanation
quality.

RESULTS
ChatGPT and Perplexity scored the highest in both correctness and explanation quality compared to Claude
and Gemini (Figure 1 and Table I). However, a two-way ANOVA did not reveal significant differences in Al

performance across various question subtypes (diagnosis, treatment, and image interpretation).
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Figure 1: Al correctness and explanation quality scores among different question types

Post hoc Tukey’s test analysis revealed that ChatGPT's cotrectness scotes were significantly higher than
Claude's (p<0.01) and Gemini's (p<0.01). Explanation quality scotes wete significantly lower for Gemini
compared to ChatGPT (p<0.01), Perplexity (p<<0.01), and Claude (p<<0.01). A partial eta-squared value of
0.92 indicates a large effect size. All other pairwise differences were non-significant. The explanation rubric
scores highlighted that ChatGPT, Perplexity, and Claude consistently produced coherent, detailed, and

structured rationales.

Both the correctness and explanation quality scores were positively correlated (r=0.84, p<0.01) (Figure 2).
Overall composite scoring supported the correctness-based ranking, with ChatGPT and Perplexity remaining

at the top, followed by Claude and Gemini.
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Table I: Association between Al platform and test scores

Correctness Scores Explanation Partial Eta
Al platforms Mean (SD) Quality score def F p-value Squared
( Mean (SD) q
ChatGPT 41.6(0.89) 72(2.82) 33 58.3* <0.01 0.92
Perplexity 40.0(1.00) 72(4.69) 15.4% <0.01
Claude 38.0(1.58) 66(4.12)
Gemini 31.6(1.51) 57(4.30)

*ANOVA test was performed, level of significance at p<0.01, def. = degtee of freedom

Simple Scatter of Escore by CScore

R? Linear = 0,696
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Figure 2: Correlation between the explanation and correctness scores.

The primary aim of this study was to provide evidence-based guidance for medical educators and orthopaedic
trainers seeking to incorporate artificial intelligence (Al) into their teaching programmes. The study compared
four platforms, namely ChatGPT, Perplexity, Claude, and Gemini; evaluating both their accuracy in
answering scenario-based orthopaedic multiple-choice questions (MCQs) and the clarity and depth of their
explanations. ChatGPT and Perplexity demonstrated the highest precision alongside consistently strong
explanation quality. These findings indicate that well-developed language models can perform highly on

MCQs, even in specialised domains such as orthopaedics.

However, accuracy alone does not guarantee meaningful learning.!? In clinical education, a correct answer
paired with an unclear or superficial explanation may offer limited value to learners, who benefit most from
understanding the reasoning behind a decision. Without this, students may simply memorise correct
responses without grasping the underlying principles. This will undermine the central aim of medical
education, which is the development of sound clinical judgement.!3 In contrast, Al systems that provide clear,
logical explanations can serve as effective instructional aids, supporting learners in understanding why certain

diagnoses or treatments are more appropriate than others.?

IMJM Special Issue
Volume 25 No. 1 (2026) 83 ICON-IPEPC 2025



IMJM Special Issue, Volume 25 No 1 (2026)

Although ChatGPT and Perplexity are general-purpose natural language processing models with the capacity
to address medical queries, Claude Al and Gemini are designed specifically for healthcare applications. The
latter employs advanced computational methods to process complex medical datasets, supporting
applications in diagnostics, personalised treatment planning, and clinical research. In this study, however,
ChatGPT and Perplexity achieved higher accuracy and provided more comprehensive explanations, enabling
clearer reinforcement of orthopaedic concepts for undergraduate medical learners. This advantage may be
due to their transformer-based architecture, which utilises context to generate clear and connected
responses.'* ChatGPT’s extensive training on large and diverse datasets likely enhances its ability to create
context-sensitive answers and rationales. The comparable performance of Perplexity suggests that combining
large language models with effective prompt engineering can further improve the precision and clarity of

Al-generated educational content.

Claude and Gemini demonstrated comparatively lower accuracy and explanation quality than ChatGPT and
Perplexity. Claude achieved 84% (38/45) cotrect responses and an explanation quality score of 73% (66/90),
but some answers lacked the depth or completeness required for advanced clinical reasoning. Gemini’s
petformance was lower, with 71% (32/45) cotrect responses; post hoc Tukey’s testing confirmed that this
difference was statistically significant compared with ChatGPT and Perplexity. Despite its lower overall
accuracy, Gemini showed a strong positive correlation between correctness and explanation quality (r=0.84),
indicating that the accompanying explanations were generally high quality when its answers were correct.
Conversely, incorrect answers were typically paired with weaker explanations. This pattern may reflect
inherent model architecture or training data limitations. Performance across different question subtypes
namely, diagnosis, treatment, and image interpretation was broadly similar for all platforms. This likely reflects
that the Al systems responded to textual descriptions of radiological or clinical findings rather than analysing
actual images. As a result, “image-based” items functioned effectively as text-based questions, accounting for

the consistent performance across categories.

From an educational perspective, these results have several key implications. First, platform choice is
important. High-performing Al tools can shorten the feedback cycle by identifying errors and reinforcing
correct reasoning. This is especially relevant in orthopaedic education, where learners must integrate
imaging interpretation, surgical indications, and rehabilitation planning into clinical decisions.!>1¢ By
providing clear, immediate rationales, tools such as ChatGPT and Perplexity can act as accessible, self-paced

learning aids outside traditional classroom or clinical settings.

Second, explanation quality is essential for developing a deeper understanding. While accuracy is important,
particulatly in high-stakes fields, a well-structured explanation helps students retain knowledge, think
critically, and apply concepts to new situations. Educators and developers should therefore focus on Al

models that provide correct answers and explain how those answers were reached.

Third, the strong correlation between correctness and explanation quality across all platforms (particularly
for Gemini) suggests that sound reasoning tends to produce both accurate answers and clear, logical
explanations. Conversely, weak reasoning often results in errors and poor clarity. This relationship supports

using combined measures, such as a composite score, to comprehensively evaluate Al performance.
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Relying only on correctness may overlook important educational gaps, while focusing solely on explanation

quality may ignore the critical role of accuracy in clinical practice.!8:1

Fourth, the findings highlight ways Al performance could be improved. While ChatGPT and Perplexity
performed well, they occasionally produced incorrect answers or incomplete explanations, particularly for
complex cases involving detailed imaging or advanced surgical decisions. Orthopaedic practice often hinges
on subtle differences in fracture classification, comorbidities, and patient-specific factors such as bone
density. Developers could strengthen domain-specific reasoning by training models on comprehensive
orthopaedic resources, including textbooks, research articles, imaging datasets, operative notes, and validated
question banks. Similar targeted fine-tuning could benefit Gemini and Claude in advanced medical contexts.
Since medical guidelines evolve, platforms should also update their knowledge bases regulatly to incorporate

the latest consensus statements and clinical trial evidence.

This study has certain limitations. First, although orthopaedic specialists carefully validated our 45-question
bank, the sample size remains relatively modest compared to the vast range of questions that an orthopaedic
trainee might encounter in actual practice. Second, each platform was tested using its existing interface, which
may be subject to updates, expansions of training data, or algorithmic improvements. Al models can evolve
rapidly, so today's results may shift as new versions are deployed.?! Third, the quality of explanations is partly
subjective. Even with clear guidelines and agreement between reviewers, educators may value clarity or depth
differently. To address this, the medical education community may need to agree on what constitutes a high-

quality Al explanation in specialized domains.

Another area worth studying is how Al performance changes over time. As developers update models using
feedback and additional training data, it will be possible to determine whether certain Al platforms
consistently outperform others or whether lower-performing tools, such as Gemini, can improve more
rapidly. It would also be useful to study how students use these platforms. Some may prefer ChatGPT’s
detailed explanations, while others may want quicker, more concise answers. It is also important to observe
how beginners and advanced learners respond differently to Al reasoning, as some explanations may be too

basic or too complex, depending on the learner’s level.

Finally, while our combined scoring system balances accuracy and explanation quality, future research could
test more detailed scoring methods. For example, in high-risk questions such as imaging interpretation or
post-operative care, accuracy may need to be weighted more heavily. Conversely, some educators may prefer
to emphasise explanation quality to help students better understand the process of clinical reasoning. Most
Al models rely on their training data to answer questions, and they cannot be pre-programmed or fine-tuned
by end users to deliver tailored responses. The answers generated also depend on the quality of the prompt.
Nevertheless, these Al platforms can be used reliably for revision, tutoring, and formative assessments.
Students can utilize them to clarify difficult concepts in simpler terms, ask follow-up questions, and resolve
doubts in a manner similar to interacting with a tutor. Many medical schools are now developing frameworks

and guidelines for adopting Al in assessments, including in high-stakes exams.

Our findings underscore that Al-based educational tools are not created equal and that thorough validation

against standardised question banks is crucial before widespread adoption in any specialised medical field.
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ChatGPT and Perplexity showed considerable promise as potential tutors or study companions for
orthopaedic students and residents, while Claude and Gemini highlighted the need for more targeted
refinement. Balancing accuracy with clear, high-quality reasoning will be essential for the effective use of Al
in medical education as these technologies continue to evolve. These insights can guide the design of future

Al tools to serve as reliable and valuable aids in training the next generation of orthopaedic specialists.

In conclusion, among the four Al platforms evaluated, namely ChatGPT, Perplexity, Claude, and Gemini;
ChatGPT and Perplexity demonstrated the highest accuracy and explanation quality in scenario-based
questions related to orthopaedics. Although Gemini scored lower overall, its correctness and explanation
quality rose and fell together, indicating strong internal consistency at a lower level of performance. These
findings support the potential of Al as a supplemental tool in medical education, particularly in orthopaedics
while also highlighting the need for continued refinement and cautious implementation to maintain reliability

and educational value.
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