
Clinical Reasoning in Medical AI: 
Evaluating, Enhancing, and Automating Assessment

• While large language models excel at knowledge-based assessments, their ability to reason through complex, 
ambiguous clinical scenarios—a cornerstone of medical practice—remains difficult to measure reliably and at scale. 

• The gap between benchmark performance and real-world clinical reasoning capabilities presents a critical barrier to 
responsible implementation of AI in healthcare. 

• New methodological approaches are urgently needed—approaches that can rigorously evaluate clinical reasoning, 
scale efficiently across diverse medical contexts, and provide meaningful comparisons to clinician performance.

The Challenge:

Can Large Language Models Improve 
Physician Management Reasoning?

Script Concordance Testing: A Novel 
Framework for Evaluating Reasoning in 

Medical AI Systems

Preceptron: Automated Assessment of 
Large Language Models in Medicine

• We draw from long-validated traditions in clinical psychometrics to assess reasoning capabilities in medical AI systems, 
looking beyond knowledge retrieval to the cognitive processes that define expert clinical judgment.

• The future of clinical AI evaluation requires methodologies that balance rigorous assessment with scalability—enabling 
systematic testing across diverse medical contexts without prohibitive resource requirements.

Our Approach:

Background
•Management reasoning involves navigating clinical 
uncertainty, integrating patient context, and weighing 
competing priorities
•While LLMs have shown high performance on diagnostic 
benchmarks, their impact on real-world management 
decisions is unknown

Scoring approach
•Responses were evaluated using structured rubrics 
developed via a modified Delphi process 
•Three blinded physician raters scored submissions
•The primary endpoint was total performance score
•Secondary endpoints: domain-specific scores, time spent

Implications:
• Augmenting clinicians with GPT-4 produced statistically 
meaningful performance gains
•Comparable scores for GPT-4 alone suggest potential for 
stand-alone LLM applications in certain clinical scenarios

Check out related 
Stanford ARISE studies:

Main findings
• +6.5 % absolute score gain with GPT-4 assistance 
• Superior across management (+6.1 %), diagnosis 
(+12.1 %), and context (+6.2 %) domains
• GPT-4 alone performed statistically on par with 
GPT-4-augmented physicians (–0.9 %)

Introducing Preceptron… 

Preceptron shows higher 
agreement with either physician 
than they do with themselves

LLMs shown to be capable in clinical challenges 
through qualitative physician evaluation.
However, physician evaluation is costly…

Preceptron reproduces an influential JAMA paper1

Preceptron unlocks new science, making it 
possible to evaluate 1000s of model outputs
1) On the 70 clinical cases evaluated in the JAMA 
study1, GPT-4 performance is highly variable across 
model runs

2) Across 143 clinical vignettes2, GPT-4 can identify 
the correct diagnosis with just a few sentences of the 
case presentation
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How to evaluate reasoning under uncertainty?
•Script Concordance Tests (SCTs) assess how clinicians 
integrate new information, and update hypotheses
•Scored against expert baseline, acknowledging the range 
of clinical practice, as opposed to single answers

How do models perform? 
•Unlike saturated multiple-choice benchmarks, the tested 
models fail to reach the level of staff doctor performance

You can check out the 
benchmark at:

 concor.dance 

Reasoning can lead to overconfidence
•Reasoning models performed particularly poorly, with an 
excess of extreme probability updates, and failure to 
recognize when new information is irrelevant 


