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Research on Explicit Reasoning in Educational Large
Language Models Based on Teaching Thinking Chain

LI Yongzhi, CAO Peijie, WU Huizi, BAO Haogang, CHENG Bei & DENG Youchao

(China National Academy of Educational Sciences, Beijing 100088, China)

Abstract: Large language models have problems such as process black-box, generation illusion,

knowledge fragmentation, emotional hollowing out, value alienation, and single application when

applied in education. This paper references the technical ideas of large language models such as

OpenAl O1 and DeepSeek, and proposes the innovative theory and method of teaching thinking chain,

which is defined as a teaching process representation containing teaching logic, related to content

knowledge (CK) and pedagogical content knowledge (PCK). The teaching thinking chain demonstrates

six distinctive characteristics which are conceptual (structured dimensionality reduction of teaching

complexity), behavioral (engineering paradigm for technology implementation), integrative (multi-

source collaborative decision-making engine), methodological (representational challenges of implicit

decision-making), value-based (symbiotic ecosystem of mutual empowerment), and self-evolutionary

(collaborative mechanism of adaptation and evolution). The paper also illustrates how teaching thinking

chain goes through three construction stages: extraction and generation, training and learning, and

iterative optimization. It runs through the entire life cycle of large models from cognitive representation

to decision-making optimization, promoting the transformation of general large models into specialized

large models for education, and providing new support to achieve high-level self-reliance and self-

strengthening in science and technology for education.

Key words: artificial intelligence; educational large language model; teaching thinking chain;

teaching wisdom
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