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Research on the Application of GAl-based Reverse Engineering Teaching Thinking in
Human-Computer Collaboration: Taking Programming Education as An Example

ZHAI Xuesong', ZHANG Lijie', XIA Liangliang®, XU Xin®, ZHU Qiang’
(1.College of Education, Zhejiang University, Hangzhou Zhejiang 310058;
2.Faculty of Education, Beijing Normal University, Beijing 100875;
3.College of Computer Science and Technology, Zhejiang University, Hangzhou Zhejiang 310058)

[Abstract] Large models provide learners with cross—modal learning resources, but also puts forward
higher requirements for innovative human—computer collaborative teaching models. This study introduced
reverse engineering teaching thinking, analyzed its compatibility and complementarity with generative
artificial intelligence (GAl) in terms of process and mechanism, and carried out exploratory programming
teaching experiment based on the self —developed reverse engineering programming learning platform.
Through LDA topic word extraction and an analysis of human—computer collaboration perception factors,
five types of behaviors and emotional orientations of human—computer collaboration under this model are
explored. In addition, the questionnaire results indicate that learners exhibit a higher perceived
contingency, human —computer collaboration perception and willingness to continue learning in this
teaching mode, but the human—computer trust is at a medium level. Combined with the analysis of topic
words, this study also proposes the optimization direction of human—computer collaboration in the future:
leading human —computer collaboration through reverse engineering to decompose complex problems by
dimensionality reduction; constructing a multi—agent system to enhance the efficiency in multi—person and
multi —agent cooperation; shaping a new human —computer labor relation to develop new intelligent
productivity. This study provides theoretical foundation and data reference for future artificial intelligence
collaborative learning, and also puts forward ideas and methods for further improvement in future research.

[Keywords] Generative Artificial Intelligence; Reverse Engineering; Human—Computer Collaborative

Learning; Complex Problem—-solving Ability; Programming Education



