Alternatives to Animal Use in Pharmacology Teaching: Educator priorities for simulation design
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Introduction: Ethical, regulatory, and logistical constraints on live-tissue practicals are accelerating adoption of digital and cell-based alternatives in undergraduate pharmacology. Uncertainty remains about the extent to which current simulations support conceptual understanding, practical reasoning, and assessment alignment relative to traditional labs.
Aims: To characterise current practice and perceived effectiveness of laboratory simulations, identify learning gaps, and derive educator-prioritised design requirements for next-generation simulated or blended laboratories.
Methods: A mixed methods needs analysis was conducted: i) pilot survey with Australian pharmacology educators, followed by an international survey targeting course coordinators and practical leads in pharmacology education. Survey domains included purposes of practicals, tools in use, concepts/skills taught, perceived effectiveness, barriers, desired features, assessment alignment (including (Objective Structured Practical Examination (OSPE)-style tasks), and implementation contexts. A subset volunteered for interviews; quantitative data were summarised descriptively, and qualitative responses thematically analysed.
Results: Preliminary survey findings suggest that uptake of laboratory simulations spans a range of institutions and courses, though depth of use varies. They appear most common for concept demonstration and pre-lab preparation, with more limited adoption where outcomes require technical proficiency or professional judgement. Early patterns indicate that educators perceive key gaps in supporting practice of tacit/technical skills, modelling real-time physiological behaviour, and aligning with performance-based assessment. Initial qualitative feedback suggests that while simulations support conceptual learning, they may not yet replicate the uncertainty of live experiments that cultivates professional judgement.
Discussion: Findings support a blended approach rather than chasing strict ‘lab equivalence’. Priorities are lifelike physiological responses, student-led inquiry with iteration, real-world constraints with clear decision points, and built-in assessment with quick feedback. The work also raises practical questions including what skills belong in undergraduate vs later training, and how AI should support (not replace) lab learning.
