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Abstract

Integrated undergraduate-graduate education is one of the pivotal approaches for cultivating top-
notch innovative talents in universities in the new era. For the discipline of mathematics, the tran-
sition from undergraduate to graduate studies involves not only the progression of knowledge
depth, but also the transformation of thinking modes, research paradigms, and patterns of engage-
ment with academic communities. How to enable high-achieving undergraduates to access gradu-
ate-level courses at an appropriate stage, without imposing excessive academic burden while effec-
tively unlocking their academic potential, is a pressing issue to be addressed in the curriculum re-
form of mathematics programs. Taking algebra courses as a case study, this paper examines the
educational value, implementation mechanisms, curriculum articulation, evaluation systems, and
support strategies associated with undergraduates enrolling in graduate courses. The research
finds that moderate participation in graduate-level algebra courses benefits undergraduates by fa-
cilitating the integration of their knowledge structure, enhancing their abstract thinking ability, fos-
tering their research literacy, and advancing their academic development trajectory. Nevertheless,
this mode encounters multiple challenges, including high course difficulty, inadequate mutual
recognition of credits, significant disparities in students’ foundational proficiency, and oversimpli-
fied evaluation methods. In response, this paper puts forward an implementation framework fea-
turing “foundation diagnosis - bridging courses - stratified access - process support - comprehensive
evaluation”, and develops a competence development indicator system for the articulation of un-
dergraduate and graduate algebra courses. This study is expected to provide operable teaching re-
form solutions for the integrated undergraduate-graduate cultivation in the discipline of mathe-
matics.
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