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Abstract

Blended learning empowered by artificial intelligence and big data often leads to cognitive load im-
balance among learners due to information overload and disorganized learning activities. Grounded
in cognitive load theory, this paper systematically reviews the load characteristics and regulation
mechanisms of resources and activities in blended learning. The findings indicate that redundant
presentation and poor organization of resources easily cause excessive extraneous cognitive load,
while high-order tasks and collaborative activities without adequate scaffolding result in high in-
trinsic cognitive load. Together, they inhibit the generation of germane cognitive load and hinder
deep learning. Accordingly, this paper proposes a phased load distribution perspective, advocating
moving beyond isolated optimization of single dimensions and constructing a three-dimensional
synergistic regulation mechanism covering information presentation, task complexity, and scaffold-
ing level, so as to provide a systematic theoretical basis for blended learning design.
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Figure 1. Retrieval results of “blended learning” and “cognitive load” in web of science core collection (2015~2025)
1. #F Web of Science #Z/L&EHHEEE, 1L “blended learning” #1 “cognitive load” A EMIAMKRTLER
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Table 1. Situational adaptive adjustment strategies of the three-dimensional synergistic regulation mechanism
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