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A Learner—centered Intelligent Learning Environment:
Connotation, Framework and Implementation Paths

QI Binbin', BAO Haogang’, ZHENG Yafeng’, LI Yanyan'

(1.National Engineering Research Center for Cyberlearning and Intelligent Technology, Beijing Normal
University, Beijing 100875; 2.Institute of Basic Education Research, China National Academy of
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[Abstract] The construction of learning environments is the foundation of the digital transformation in
education and the transformation of learning and teaching methods. Promoting the renovation and intelligent
upgrading of learning environments, constructing learner —centered intelligent learning environments, and
realizing precise delivery of learning services are the realistic demands for the development of digital
education and the construction of a high—quality education system. Focusing on the key issues of intelligent
computing in learning environments, the connotation of intelligent learning environments is defined from
four aspects: the multimodal perception and monitoring of learning environment, the recording and analysis
of learning process in multiple scenarios, the modeling and recommendation of cross—disciplinary learning
scenarios, and the construction and support of human —computer collaborative learning communities.
Following the logic of "data processing, model training, and intelligent services", a framework was designed
covering physical environment transformation and data aggregation, data index and algorithmic model
construction, precise adaptive support and intelligent service. Taking the application of scenario—based
artificial intelligence in education as a starting point, the implementation paths were proposed, which
included the design and evaluation criteria for cross—disciplinary learning environments, the development of
intelligent learning environment computing engines and large—scale smart classroom monitoring platforms,
and the evidence-based large—scale demonstration applications. Finally, the key challenges for realizing
intelligent learning environments were discussed, including cloud —edge —device computing infrastructure,
the educational interpretability of intelligent models, human —computer collaboration and interaction
experience design, and data security and privacy protection.

[Keywords] Intelligent Learning Environment; Learner—centered; Cloud—Edge—Device Collaboration;

Intelligent Education; Digital Transformation in Education



