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Design Principles, Technical Pathways and Learning
Ecosystem Construction of Educational Agents from
the Perspective of Human-Al Symbiosis

GU Xiaoqing', CAO Yue? & JI Zhuoqi®

(1. Department of Educational Information Technology, East China Normal University, Shanghai
200062, China; 2. School of Education, Shanghai Normal University, Shanghai 200234, China;
3. Shanghai Institute of Al for Education, East China Normal University, Shanghai 200062, China)

Abstract: Generative artificial intelligence and agent technologies are driving the digital
transformation of education from a tool-assisted application toward intelligent symbiosis. As
educational agents continue to improve their capacities for perception, reasoning, planning, and action,
it has become a pressing issue in the intelligent the intelligent era to prevent the weakening of learners’
agency, the degradation of teachers’ professional judgment, and the excessive dominance of
technological logic over educational activities. Grounded in the concept of human—AIl symbiosis and
informed by the theory of IAE, this paper systematically analyzes the theoretical positioning, design
principles, and technical pathways through which educational agents move from tool-based application
to symbiotic collaboration. The study argues that the core value of educational agents should not be
confined to replacing human labor or improving procedural efficiency. Rather, it should lie in
stimulating learners’ agency, strengthening teachers’ professional judgment, and supporting the
generation the generation of meaningful learning experiences. At the technical implementation level,
this paper proposes a human—AI collaborative architecture comprising three core technical pathways:
Symbiotic Network for constructing relational fields, EduGene for encapsulating educational wisdom,
and Harness Engineering for regulating agent behavior. Drawing on the prototype of the “Xixi” teacher
agent, the paper further examines the practical implementation mechanisms of EduGene invocation,
human confirmation, and appropriate automation in a real learning ecosystem. This study aims to
provide theoretical references and practical pathways for preventing risks in technology application and
promoting the development of educational intelligence toward a new human—AIl symbiotic learning
ecosystem.

Key words: human-AIl symbiosis; educational agents; intelligent augmented embodied learning;

symbiotic network; EduGene; harness engineering
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