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Theoretical Logic and Practical Path of Empowering University
Future Learning Center Construction by LLLM Agents

CAl Chunliu PAN Hui

Abstract: To address the persistent challenges in university future learning centre construction—namely
fragmented resource integration, reactive service models, and siloed technology implementation—this study
investigates the empowerment mechanisms and implementation pathways of large language model (LLLM) agents
within future learning centers. The research seeks to provide both a theoretical foundation and practical guidance for
advancing the construction of university future learning centers through an “Al+" approach, while also informing
strategic planning for artificial intelligence integration and future learning centre development within the context of
academic libraries’ 15th Five-Year Plan. A mixed-method approach incorporating theoretical analysis, text analysis,
and case study research was adopted. The study first evaluates the alignment between LLLLM agent application
scenarios and the core functions of future learning centers across three dimensions: technical architecture, functional
requirements, and educational ecology. It then deconstructs the logical framework through which LLLM agents
empower the construction of these centers, focusing on three interrelated levels: top-level design, core agent
configuration, and multi-agent collaborative operation mechanisms. Finally, from the perspective of academic
libraries, the study proposes a practical empowerment pathway comprising three key components: the
establishment of foundational support systems, the development of cross-departmental collaboration mechanisms,
and the innovation of human-Al collaborative service models. The findings reveal that the logical framework
through which LLLM agents empower future learning centers consists of a three-tier progressive structure: bottom-
tier technical support, middle-tier intelligent collaboration, and top-tier ecological evolution. The bottom tier
functions as the operating system foundation for LLLM agents; the middle tier is equipped with five types of
specialized functional agents; and the top tier defines the human-Al collaborative evolution mechanism.
Furthermore, five core multi-agent collaborative operation mechanisms are identified, which collectively underpin
resource allocation and collaborative innovation within future learning centers. The study concludes that LLLLM
agents can systematically address the core challenges currently confronting future learning centers and facilitate the
co-evolution of the higher education ecosystem through three integrated pathways: technical empowerment, process
re-engineering, and ecological evolution. As the primary supporting unit for the construction of future learning
centers, academic libraries can achieve deep integration of LLLLM agents with the core functions of these centers via
the three practical pathways outlined above, thereby providing indispensable support for the digital transformation
of higher education.

Keywords: Future Learning Center; LLM Agent; Academic Libraries; Theoretical Logic; Practical Path
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