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Introduction: Pharmacology learning underpins safe prescribing (and patient outcomes) yet often suffers from poor engagement +/- uneven mastery. Prior reviews focus on “what works” interventions rather than behavioural and contextual factors that shape learning. Strategic analysis of the former provides a foundation for improvement.
Aims: To identify and categorise drivers and barriers to pharmacology learning, draw transferable insights from other challenging disciplines, and propose an actionable blueprint for educators and program leaders.

Methods: Mixed-methods systematic reviews of MEDLINE, Embase, ERIC, PsycINFO, and Web of Science (2000–2025) were conducted. Search terms combined ‘pharmacology,’ ‘education,’ ‘drivers,’ ‘barriers,’ ‘learning,’ and comparators from comparator disciplines. Dual independent screening and data extraction was applied. Risk of bias assessment utilised the Mixed Methods Appraisal Tool (MMAT) [1]. Results were synthesised (pooled effect sizes when feasible), explaining learner engagement using the COM-B model (Capability, Opportunity, Motivation → Behaviour) [2], and capturing system-level determinants using the Consolidated Framework for Implementation Research (CFIR) [3].
Results: Over 90 studies met inclusion criteria (~1/3 pharmacology; ~2/3 comparator fields). Barriers included cognitive overload, misaligned assessments, limited feedback, and lack of authentic application. Drivers included active retrieval, case-based integration, feedback-rich design, and scaffolded digital tools. Pooled analyses suggested moderate gains for retrieval practice and case-based learning. Equity analyses highlighted disproportionate barriers for learners with lower prior knowledge or limited resources, or reduced IT capability/digital literacy.
Discussion: Four strategic levers emerged; (1) embed authentic decision tasks, (2) mandate feedback-linked assessments, (3) deploy AI-supported tools with safety guardrails, and (4) adapt resources to close equity gaps. This blueprint connects behavioural and contextual determinants to implementable actions for pharmacology education.  
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