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Introduction: Evaluating pharmacology learning and instructional practices requires assessment tools, such as the Pharmacology Concept Inventory (PCI), to be validated using learner-based evidence. 
Aim: We conducted a qualitative study to establish response process validity (RPV) evidence, identified emerging misconceptions, and pinpointed areas needing refinement.

Methods: A qualitative study design integrated multiple sources of evidence, including students’ open-ended responses, cognitive interviews analyzed using inductive thematic analysis, and expert-led item review.
Result: The OERs revealed common patterns of understanding, misconceptions, and uncertainty. The qualitative analysis identified three themes: interpretation and understanding of items; pharmacological reasoning and evidence use; and validation of conceptual understanding and distractor function, including new misconception-driven reasoning. These findings guided the development of a cognitive diagnostic framework, supporting RPV, item refinement, and the identification of misconceptions within the PCI.
Discussion: Learners’ item interpretations, reasoning, and misconceptions influence students’ decision-making. Item interpretations have an association with response accuracy, while distractor analysis revealed recurring misconceptions. Qualitative findings provided RPV evidence and informed item refinement to strengthen concept-based pharmacology assessments.
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