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[Abstract] Idea evolution constitutes the core of knowledge building. However, problems still remain
in existing research such as only analyzing individual ideas, insufficient theoretical support for practice,
and the lack of dynamic tracking. Therefore, there is an urgent need to conduct dynamic analysis on idea
clusters and and reveal their evolutionary mechanisms. In this study, "idea cluster" is taken as the
analytical unit, and evolutionary epistemology and energy flow theory are combined to explore the
development path of idea clusters in the knowledge building community, and to reveal the mechanism of its
energy flow. Epistemic Network Analysis and Popper cycle are applied to analyze 538 idea clusters
produced by 142 sophomores in a semester of knowledge building instruction. The results reveal that the
idea clusters exhibit a leap in cognitive structure from simplicity to complexity,demonstrating a distinct
stage—wise evolutionary trajectory. This evolution of idea clusters reflects the trend to shift from subjective
experience(World 2) to objective knowledge(World 3), following the Popper cycle logic. Furthermore, in the
process of energy flow, the study proposes an energy—level transition model of "idea aggregation—selection—
optimization —organization", which reveals the dynamic evolution mechanism of idea clusters in the
community. The study provides a practical basis for investigating the dynamic evolution of knowledge
ecosystems, contributing to comprehensive understanding of knowledge generation mechanisms in open
learning communities.

[Keywords] Knowledge Building Community; Idea Cluster; Evolutionary Epistemology; Popper Cycle;
Energy Flow
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The Relationship between Human and Atrtificial Intelligence:
Complementarity, Interactivity and Mutuality

LI Mang, HE Pengyang
(Research Center for Basic Theories of Educational Technology, Beijing Normal University,
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[Abstract] At present, there exists a sense of unfamiliarity in human understanding of the relationship
between artificial intelligence and humans, making it imperative to adopt a critical and constructive
approach to analyze the essence of human—machine interactions. Grounded in dialectical materialism, this
study explores the relationship between humans and Al through the lens of complementarity, interactivity,
and mutuality. First, humans and Al share a complementary relationship characterized by a dialectical
unity of opposites. Only by fully acknowledging and nurturing humanity can the dominant role of humans
over technology be sustained. Second, while humans and Al affect each other mutually, the underlying
human intentionality embedded within Al renders such interactions an engagement between collective
human intelligence and individual cognition. Consequently, an anthropocentric approach is needed to
address cognitive decline risks in such interactions. Third, the coexistence of humans and Al emerges as a
historically inevitability marked by phased developments, complexities, and constraints. Education
stakeholders must avoid extremes like total acceptance or outright bans of Al, instead fostering co —
development between humans and artificial intelligence.

[Keywords] Human; Artificial Intelligence; Human —Machine Relationship; Human Nature;
Subjectivity; Co—Development



