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Inquiry-Based Experimental Teaching Model for Four-Point Bending of Concrete Beams
Driven by Engineering Evidence Chain

Xia Lipeng

(1. School of Ecological Environment and Civil Engineering, Dongguan University of Technology, Dongguan 523808, Guangdong,
China)

Abstract: The four-point bending test of concrete beams can simultaneously present load,
deflection, strain of reinforcement and concrete, as well as crack development, making it an
important experiment that connects the theory of normal section flexural behavior with
engineering phenomena. However, in teaching practice, there tends to be a notable contrast where
"students are active during the experiment but weak in post-experiment analysis." While unified
spreadsheets have improved the efficiency of calculation and plotting, they have also made "data
sharing—template application—conclusion repetition" a low-cost pathway to task completion. To
address the issues of post-processing, theoretical connection, and homogenized reports, this paper
proposes an inquiry-based experimental teaching model driven by an engineering evidence chain.
Based on authentic experimental data, the model transforms raw records stepwise into data
quality judgment, characteristic state identification, normative theory comparison, deviation
interpretation, and engineering conclusions. The strategy of "sharing real data + assigning
individualized evidence tasks" is adopted to create differentiated analytical responsibilities.
Virtual simulation is utilized for single-factor comparative simulation, while Artificial
Intelligence (AI) is employed only for questioning, verification, and presentation feedback,
without replacing the interpretation of raw data or final engineering judgment. Furthermore, an
implementation ~ process  of  "pre-experiment  prediction—in-experiment  evidence
collection—post-experiment reasoning—individual defense" is established, along with an
assessment scheme centered on engineering reasoning. This provides a feasible pathway for
enhancing data analysis capabilities and the theory-to-practice transfer in concrete structure
laboratory courses.

Keywords: concrete beam; experimental teaching; engineering evidence chain; virtual
simulation; artificial intelligence
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