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Introduction. Threshold concepts are transformative and typically troublesome ideas that reshape students' understanding of a discipline; they offer a valuable lens for examining persistent learning difficulties. Whilst pharmacology is often perceived as a challenging subject due to its complex theoretical foundations, there remains limited empirical research specifically examining threshold concepts within the context of pharmacology education.
Aims. We performed a scoping review of the existing literature to identify threshold concepts within undergraduate pharmacology education, determine which IUPHAR core concepts of pharmacology have been recognised as threshold and develop recommendations for future investigation into the pedagogical challenges posed by these concepts.
Methods. A systematic scoping review was conducted following PRISMA-ScR guidelines. Six bibliographic databases (Medline, Embase, ERIC, PubMed, Scopus, and Web of Science) were searched on 30 August 2025 for peer-reviewed primary research articles that identified threshold concepts in undergraduate pharmacology education. Articles were independently screened by two authors for inclusion based on predefined criteria, with data extracted using a standardised charting form.
Results. The search yielded 73 unique articles, of which 9 addressed the topic of threshold concepts in pharmacology education. However, only two peer-reviewed primary studies met the inclusion criteria for explicitly identifying threshold concepts within pharmacology. These studies employed a structured consensus approach and qualitative analysis of student reflective essays and identified IUPHAR core concepts mechanism of drug action and drug-target interaction as threshold concepts, in addition to broader transformative themes.

Discussion. The two included studies provide initial confirmation of the relevance of threshold concepts in pharmacology education but highlight a significant gap in empirical research to elucidate these concepts in the discipline and their impact on student learning. Findings from the authors’ unpublished MEd research reinforce the complex, interdisciplinary nature of pharmacology education and the necessity for curricula and teaching strategies that scaffold students’ mastery of transformative knowledge. Future research should prioritise identifying threshold concepts and developing signature pedagogies to enhance learning outcomes in pharmacology.
