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A Study on the Influence of Higher—Order Thinking Skills through
Agent- and Metaverse—based Digital Ubiquitous Learning

ZHAI Xuesong, JI Shuang, LI Yan
(College of Education, Zhejiang University, Hangzhou Zhejiang 310058)

[Abstract] Building a comprehensive and accessible lifelong education system is a key objective in
building a leading educational nation, and digital empowerment for ubiquitous learning has become a
critical focus of educational reform and innovation. Traditional ubiquitous learning faces significant
challenges in intelligentization, contextual awareness and scalability, limiting its effectiveness in fostering
learners” higher—order thinking skills. The maturation of intelligent agents and metaverse technologies in
recent years have provided technical reserves for personalized content generation and contextual rendering
and perception, making it possible to promote the implementation of large —scale digital ubiquitous
learning. This study developed a digital ubiquitous learning platform integrating intelligent agents and
metaverse technologies. A total of 118 primary and secondary school students were recruited to participate
in a digital ubiquitous course on "multi —ethnic cultures", and learner interaction data were analyzed
through behavioral sequences and cognitive networks. The results show that the digital ubiquitous learning
model significantly enhances students” problem—solving and critical thinking skills, while creative thinking
is improved but not to a significant level. Behavioral sequence analysis indicates that the higher—order
thinking enhancement group demonstrate intensive interactions among modules such as intelligent
problem —solving, video —based learning, dialogue log review, and seeking learning guidance. To further
cultivate creative thinking, future studies could introduce game —theoretic mechanisms to design multi —
agent systems, enhancing their autonomous capabilities in simulated scenarios and enabling learners to
construct multi—perspective human — multi—agent interaction frameworks.

[Keywords] Ubiquitous Learning; Agent; Metaverse; Higher —Order Thinking Skills; Human —Al

Collaborative Learning



