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Abstract

With the advent of the digital age, teachers are confronted with unprecedented opportunities and
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challenges. This paper, grounded in technology empowerment theory, teacher professional capital
theory, and role transformation theory, constructs a “demand-challenge-path” triadic analytical
framework to systematically elucidate the theoretical mechanisms through which digital empow-
erment fosters teacher professional development. The study indicates that the demand for teacher
professional development in a digital environment stems from structural changes in educational
contexts, talent cultivation objectives, and teaching methods. The challenges faced, including the
destabilization of knowledge authority, weakening of leadership positions, and reduced self-effi-
cacy, essentially represent a process of teacher identity reconstruction induced by technological
intervention. Effective action paths, however, depend on the collaborative governance and role re-
definition of the three main actors: government, schools, and teachers. This paper further empha-
sizes the heterogeneity among teachers, comparing the asynchronous development paths of novice
and expert teachers during digital transformation, and consequently proposes the theoretical con-
cept of the “human-machine symbiotic teacher” along with its three-dimensional competency
framework, providing a new explanatory framework and practical insights for teacher professional
development in the digital era.
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Figure 1. Route analysis map
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