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Bpep - PrA (2020) 13 ARARLC 30T 2 HIERENE DS, [HEERAD (tacit knowledge)
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O TR (NI < JEEIEE) @ ChatGPT — WIIRERIC & % BV i3
ChatGPT (&, BFERH (BARE L7ERE. 2SS T WIEER)
S & LT RIT2RETh 25T 20 FIHE QWA 14850 &gz T
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ABSTRACT

Four-Quadrant Model of Student-led,
Al-accompanied Inquiry Learning

Minoru TAZAWA

This study proposes a Four-Quadrant Model to theoretically organize
student-led, Al-accompanied inquiry learning. By integrating the tacit/explicit
knowledge distinction from Nonaka and Takeuchi's (2020) knowledge creation
theory with Guilford’'s (1956) divergent/convergent thinking distinction, we
construct a four-quadrant framework based on two axes: knowledge form
(internal/external) and thinking mode (divergent/convergent). Within this
framework, each quadrant is operationally associated with typical roles that
generative Al tools can play at different phases of inquiry. In the first quadrant
(internal X divergent), ChatGPT is positioned as a tool for supporting the
emergence of research questions through internal dialogue. In the second
quadrant (external X divergent), Gemini is used to broaden perspectives by
connecting emerging ideas to relevant social contexts. In the third quadrant
(external X convergent), NotebookLM and Claude are used to support the
structuring of source materials and the formalization of academic writing. The
fourth quadrant (internal X convergent) is explicitly reserved for human
researchers, emphasizing that value judgments and final decision-making remain
within human agency. Through a conceptual comparison with the SECI model,
we argue that the proposed framework functions as a complementary structure
for visualizing thinking dynamics within each mode of knowledge creation. We
further present concrete applications of Al tools aligned with each quadrant and

discuss implications for educational practice. Named the “SAIL Model” (Student-
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led Al-accompanied Inquiry Learning), the framework positions Al as a

collaborative partner rather than a substitute, while explicitly preserving the

domain of human agency in research ethics and final decision-making.



