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Digital Modeling and Application of Online Learning Metacognitive Abilities based on
Multimodal Data

WANG Hongjiang', ZHANG Yifu', LUN Hao', CHEN Peiyu?, ZHANG Shaoying'
(1.School of Information Technology in Education, South China Normal University, Guangzhou
Guangdong 510631; 2.Guangzhou Huadu District Tieying School, Guangzhou Guangdong 510800)

[Abstract] Online learning metacognitive ability has an important impact on the effectiveness of
online learning, and modeling it helps learners to adjust their learning strategies and processes. However,
current modeling approaches suffer from inconsistent theoretical guidance and an over —reliance on
unimodal indicators. For this reason, the study combs through online learning metacognition theories,
constructs a digital model of online learning metacognitive ability based on multimodal data, and applies it
to regular online courses to verify the effectiveness of model —based assessment of online learning
metacognitive ability. The results demonstrate that: (1)the multimodal data—based digital model provides a
solid foundation for accurately assessing online learning metacognitive ability; (2)each modal data is
analyzed using a deep learning model combined with multimodal decision —level fusion to make the
assessment results comprehensive and interpretable.

[Keywords] Online Learning Metacognitive Ability; Digital Model; Multimodal Assessment; Routine
Teaching; Deep Learning
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