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Abstract

The rapid development of generative artificial intelligence (AIGC) has created new demands for the
professional competence of secondary vocational teachers in architecture and construction programs.
Drawing on cultural-historical activity theory (CHAT), this study examines the underlying mechanisms
through which AIGC supports the enhancement of teachers’ professional competence in architecture
and construction programs. The analysis shows that the introduction of AIGC generates structural con-
tradictions within teachers’ professional activity systems at four relational nodes: tool-object, object-
rules, community-division of labor, and subject-tool. These contradictions drive four corresponding
shifts: professional knowledge competence moves from knowledge mastery to code- and standards-
based verification; practice-oriented teaching competence shifts from classroom demonstration to
the design of virtual-physical integrated learning environments; digital intelligence competence de-
velops from tool use to evidence-based collaboration; and ethical responsibility competence changes
from passive compliance to proactive gatekeeping. On this basis, the study proposes four implemen-
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tation pathways, namely “resource-capability”, “context-design”, “community-evidence”, and “reflec-
tion-ethics”. These pathways provide theoretical reference and practical guidance for the structural
enhancement of professional competence among secondary vocational teachers in architecture and
construction programs in the AIGC era.
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Figure 1. Internal mechanism diagram of AIGC-enabled improvement of professional literacy among secondary vo-
cational architecture teachers (Source: Drawn by the author)
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