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[bookmark: OLE_LINK99]1. Model Comparison

(1) Minimal theory definitions
We examine three distinct language models: OpenAI-o1 (English-input-output), DeepSeek-R1-EN (English-input-output), and DeepSeek-R1-CH (Chinese-input-output). To systematically evaluate their performance, we account for  nine order-constrained hypotheses rather than all possible ordering, which are formally defined as follows:
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[bookmark: OLE_LINK91]Bayes factors and posterior model probabilities. Let θ denote the key parameters targeted by the ordered hypotheses and η denote nuisance parameters. Each hypothesis  imposes linear equality and/or order constraints on θ. The Bayes factor comparing two hypotheses  and  is defined as the ratio of their marginal likelihoods,
,                (1)
Given prior model probabilities P(H), posterior model probabilities are computed via
,                       (2)
where u denotes an unconstrained reference model. In this paper, we analyze the hypotheses using BFpack in R, which computes posterior probabilities for each hypothesis and Bayes Factors (BF) via the extended Savage-Dickey density ratio—a method comparing constrained hypotheses (e.g., parameter orderings or equalities) against an unconstrained alternative.
(2) Reproducibility details (software, model object, priors, and hypothesis specification). 
All analyses were conducted in R [Version 2024.09.1+394] using BF pack [Version 1.4.2]. Ordered hypotheses H₁–H₉ were specified as rank-order constraints on the model-level outcome parameter θ for the three LLM conditions (OpenAI-o1, DeepSeek-R1-EN, DeepSeek-R1-CH). We assigned uniform prior model probabilities [equal across H₁–H₉ (1/9 each)]. 
Model fitted before BF testing. The BF pack confirmatory testing was applied to linear model on aggregated scenario-level means. BF pack function calls and defaults. Bayes factors and posterior probabilities were computed using BF with its default settings and 9 hypothesis. 
For each outcome, we report BF and PP for all nine hypotheses (H₁–H₉), and identify the hypothesis with the highest PP as the most supported ordering under the specified model and priors.
All analytical codes used in this study are available from the corresponding author via email upon reasonable request.


[bookmark: OLE_LINK18][bookmark: OLE_LINK19]2. Accuracy Assessment

[bookmark: OLE_LINK23](1) Accuracy Scoring Criteria (Likert 5 - point Scale)
	Score
	Description
	Scoring Criteria

	1
	Severe Error (Dangerous Misguidance)
	There is misinformation that endangers the safety of patients (such as recommending a contraindicated drug dosage).

	2
	Partial Error (Key Omission)
	There is an omission of the core diagnosis/treatment steps (for example, failing to mention that inhaled anesthetics should be discontinued in malignant hyperthermia).

	3
	Basically Correct (Requires Supplementary Information)
	There are no errors, but the information is incomplete (such as listing the treatment steps without stating the priority).

	4
	Accurate (In Line with Guidelines)
	The information is complete and in line with the current guidelines (such as citing the 2023 ASA difficult airway management process).

	5
	Completely Accurate (Extended Support)
	On the basis of accuracy, additional evidence-based justifications and teaching annotations are provided (such as marking the PMID of the literature and the clinical reasoning pathway).


[bookmark: OLE_LINK11][bookmark: X90bdf66900321bf7fa0286b402ff8d308667e2d]
[bookmark: OLE_LINK24](2) Error Type Marking Table
	[bookmark: OLE_LINK8]Error Type
	Marking Symbol
	Example

	[bookmark: OLE_LINK30]Outdated guidelines
	[G]
	[bookmark: OLE_LINK7]Cited the 2015 ASA guidelines instead of the 2023 version

	[bookmark: OLE_LINK31]Logical flaws
	[L]
	Failed to prioritize airway management (e.g., fluid resuscitation before ruling out pneumothorax)

	[bookmark: OLE_LINK33]Dosage/operational errors
	[D]
	Recommended propofol induction doses exceeding 2.5 mg/kg (standard range: 1.5–2.5 mg/kg)

	[bookmark: OLE_LINK34]Omission of critical information
	[O]
	Did not mention the need for urgent MRI in epidural hematoma

	[bookmark: OLE_LINK35]Terminological confusion
	[T]
	Confused the definitions of "sedation" and "analgesia" (e.g., describing remifentanil as a sedative)

	[bookmark: OLE_LINK36]Other errors
	[E]
	Did not annotate special circumstances (e.g., contraindications for medication in pregnant women)


[bookmark: 使用示例]
[bookmark: OLE_LINK25](3) Sample
	Question ID
	Accuracy Scoring
	Error type
	Note

	Q03
	2
	G
	Citing outdated guidelines

	Q12
	4
	-
	Consistent with guidelines and clear in procedures



[bookmark: OLE_LINK26](4) Operational Instructions:
· After independent scoring by the expert panel, enter the corresponding symbol (e.g., G) in the "Error Type Mark" column.
· Multiple symbols may be selected (e.g., concurrent outdated guidelines and logical flaws).
· For additional clarifications, specify error details in the "Remarks" column. 


[bookmark: OLE_LINK17][bookmark: OLE_LINK22][bookmark: sbar临床逻辑性评分表0-8分]3. Clinical Logical Assessment

[bookmark: OLE_LINK29][bookmark: OLE_LINK27](1) SBAR Clinical Logical Scoring Criteria (0–8 points)
	Dimension
	Scoring Criteria
	Score Range

	Situation

	0 points: Failed to identify core issues or made incorrect identification
1 point: Identified major issues but omitted minor symptoms
2 points: Accurately and comprehensively identified all key symptoms and signs
	0-2

	Background

	0 points: Failed to associate relevant medical history/anesthetic factors
1 point: Partially associated but contained errors
2 points: Correctly associated all relevant factors (e.g., medication history, comorbidities)
	0-2

	Assessment

	0 points: No differential diagnosis or completely incorrect
1 point: Listed partial diagnoses but unsorted
2 points: Complete differential diagnosis with prioritization (e.g., 1. Hypovolemia; 2. Pneumothorax)
	0-2

	Recommendation
	0 points: No specific recommendations or dangerous advice
1 point: Feasible recommendations but lacking prioritization
2 points: Stepwise actionable recommendations (e.g., "Immediate fluid resuscitation + bedside ultrasound")
	0-2


[bookmark: 总分计算与评级]
[bookmark: OLE_LINK28](2) Total Score Calculation and Rating
	Total Score Range
	Logical Rating
	Description

	0-3
	Logical Disorganization
	Critical information missing or dangerous misguidance; requires complete revision

	4-5
	Partially Logical
	Minor omissions present; requires detail supplementation or priority adjustment

	6-8
	Rigorous Logic
	Aligns with clinical thinking processes; suitable for direct use in education or decision support.



(3) Sample
	[bookmark: _Hlk193449260][bookmark: OLE_LINK20]Question ID
	Situation
	Background
	Assessment
	Recommendation
	
Total Score
	Note

	Q07
	2
	2
	1
	2
	7
	Differential diagnosis unsorted, management recommendations clear and feasible

	Q15
	1
	0
	0
	1
	2
	No association with medical history, recommendations lacking prioritization (logical disorganization)


[bookmark: OLE_LINK15][bookmark: OLE_LINK14]
(4) Operation Instructions: 
1. Independent scoring by expert panel: 0–2 points per dimension, total score 0–8 points.
2. Label the type of logical flaw (e.g., "unsorted differential diagnosis") for subsequent improvement analysis


[bookmark: OLE_LINK21]4. Practicality Assessment

[bookmark: OLE_LINK32][bookmark: OLE_LINK38][bookmark: Xd9f56638d0f7da058ab42ca312092aaa9a59e44](1) Practicality Likert Scoring Criteria (1–5 points)
	Score
	Description
	Grading Criteria (Sub-dimensions)

	[bookmark: _Hlk198223088]1
	Completely Useless
	Information is vague or erroneous, unable to guide clinical practice (e.g., no management steps provided)

	2
	Partially Useful
	Requires supplementation with other resources (e.g., management principles listed without specific dosages)

	3
	Generally Usable
	Provides basic information but lacks prioritization or context-specific guidance (e.g., theoretical descriptions without case integration)

	4
	Highly Practical
	Directly actionable with clear steps (e.g., itemized "Postoperative Hypotension Protocol: ① Fluid resuscitation → ② Assess for bleeding...")

	5
	Exceptional Teaching Value
	Includes evidence-based references and educational annotations (e.g., labeled guideline sections, exam key point highlights)



[bookmark: OLE_LINK39][bookmark: X92708cf554da021138b2af0c1245c964cbbf879][bookmark: OLE_LINK62](2) Sub-dimensions Scoring Criteria 
	Sub-dimension
	Scoring Criteria（Sample）

	[bookmark: OLE_LINK64]Step Clarity
	Step-by-step descriptions (e.g., 1., 2., 3.), supplemented with flowcharts or tables for clarification

	[bookmark: OLE_LINK65]Guideline Applicability
	Mark the source of guidelines (e.g., ASA 2023) and exam-related knowledge points

	[bookmark: _Hlk198224115]Learning Assistance
	Explain the pathological mechanisms (e.g., "Hypotension may be caused by hypovolemia or vasodilation") and provide reminders of common mistakes


[bookmark: 操作说明]
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