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Abstract: The contradiction between scale effects in complex systems and discipline-specific explanatory
scales impedes the bridging of different explanatory scales in interdisciplinary collaboration, and it also poses
profound challenges for integrating Al technology with scientific research. Existing philosophical research
has proposed integrative pluralism as a framework for analyzing interdisciplinary studies, yet this approach
is criticized for sacrificing explanatory connectivity and theoretical depth, and it has yet to articulate specific
pathways for interdisciplinary integration. This paper uses aggregation-induced emission (AIE)—a frontier
interdisciplinary research area—as a case study to demonstrate how researchers employ the mesoscale as an
intermediary to seek explanations across different scales, and achieve continuous methodological interaction and
epistemic iteration by linking scale-specific explanations. As a result, researchers generate coherent explanations
and advance theoretical depth. By elucidating these pathways of interdisciplinary integration, this paper aims to go
beyond the integrative pluralism perspective, arguing that genuine interdisciplinarity requires integration that relies
on specific explanatory scales to enable methodological interaction and epistemic iteration, thereby promoting the
intrinsic connectivity of explanations and theoretical depth.
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