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On the synergistic mechanism of big data and artificial
intelligence in teachers' professional development
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Abstract: Traditional teacher professional development models, plagued by subjectivity, delayed feedback, and insufficient
personalization, are no longer adapting to the demands of digital transformation in education. While existing research has
focused on the application of big data and artificial intelligence (Al), these approaches are often viewed as independent
technologies, lacking a systematic exploration of their inherent synergistic mechanisms. Given this, this article aims to
construct and thoroughly demonstrate the synergistic mechanisms between big data and Al in teacher professional
development. This article argues that an effective integration of these two approaches is not simply a technological overlay,
but rather a self-perpetuating, organic whole, anchored by instructional data as the "evidence base," Al as the "insight
engine," and the dynamic interaction between teachers and Al. This mechanism is implemented through a dynamic
closed-loop process of "analysis-reflection-relearning,” in which Al empowers teachers' evidence-based reflection through
structured analysis, while deep teacher engagement, in turn, personalizes and refines Al models, forming a mutually
reinforcing, spiraling development path. This mechanism aims to guide the teacher professional development paradigm
toward a new stage of precision, evidence-basedness, and personalization, providing a theoretically robust and practically
feasible path for building a data-driven teacher professional culture and empowering teachers to become leaders in their

own development.
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Fig. 1 Connotation and Value of the Mechanism of Synergistic Effect
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