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[Abstract] With the rapid development of modern information technologies such as artificial intelligence, 5G
communication, and big data analytics, the deep integration of education and technology continues to drive
innovation and transformation in teaching models. In the field of language learning, the traditional "unimodal
input and passive reception" approach can no longer meet learners' demands for contextualized, personalized, and
interactive experiences, leading to the emergence of immersive language learning environments. Supported by
technologies like virtual reality (VR), augmented reality (AR), and artificial intelligence (AI), this model integrates
learners’ multilingual outputs, behavioral trajectories, physiological feedback, and other multimodal data to create
personalized learning scenarios and intelligent interaction systems, forming a new language learning paradigm
characterized by "immersive experiences, adaptive learning, and strong interactive collaboration." This paper
systematically analyzes the inevitability of multimodal data collection, the asymmetry of modal coordination, and
the operational failures of the "demand adaptation" mechanism in practical applications. From the perspective of
learners' cognitive characteristics and rights needs, it delves into core challenges such as modal redundancy and
deficiency, delayed interaction feedback, cognitive load imbalance, and insufficient technical adaptability.
Building on these findings, the study proposes multidimensional optimization strategies, including the
construction of a "learner—centered" integration framework, the improvement of multimodal learning data
governance regulations, the promotion of technology—for—good and learner—adapted design, and the
strengthening of collaborative support between educational institutions and society. These measures aim to
foster the healthy development of immersive language learning environments while ensuring learners' learning

autonomy and data rights are fully protected as they enjoy the benefits of technological advancements.
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