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Abstract

Neuroscience is one of the most dynamic frontier fields in the life sciences today. As a core course
bridging basic and clinical medicine and integrating multiple disciplines, medical neurobiology un-
dertakes the important task of cultivating innovative medical talents under the background of the
China Brain Project and the New Medical Education initiative. Affected by knowledge-centred con-
tent organization, lecture-dominated classrooms and assessment that relies mainly on summative
written examinations, the course shows a certain “alignment gap” between the goal of cultivating
innovative talents and actual teaching practice. Guided by the reverse-design logic of outcome-
based education (OBE) and using constructive alignment as an analytical framework for diagnosis
and improvement, and drawing on the experience of world-class neuroscience programmes as well
as the achievements of domestic peers, this paper proposes a reform path covering outcome-an-
chored content restructuring, active learning empowered by artificial intelligence, a progressive
research-training chain, curriculum-based ideological and political education, and diversified value-
added assessment, and constructs an integrated “objective-content-method-assessment” alignment
framework. Taking the progressive research-training chain and the Al-empowered diversified value-
added assessment as examples, the paper then illustrates in detail how one complete implementa-
tion cycle operates, including activity design, student tasks, teacher roles, the application of tech-
nological tools and assessment criteria, and it proposes coping strategies for such practical chal-
lenges as the transformation of teachers’ pedagogical beliefs, interdisciplinary collaboration, the
cost-effectiveness of technology and the balance of student workload. It aims to provide a reference
for the teaching reform and high-quality course construction of medical neurobiology.
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Table 2. Operational design of one complete cycle of the “progressive research-training chain”
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