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Abstract: In response to the long-standing problem of the disconnection between algorithm application and engineering
practice in the numerical analysis course of civil engineering, this study innovatively constructs a “mechanical thinking
numerical solution” dual cycle driven teaching mode. This model breaks through the traditional linear framework of “theoretical
derivation code reproduction” and constructs a systematic thinking chain of “engineering problem abstraction — mechanical
model extraction — engineering decision verification” through an outer loop. It synchronously deepens the computing power
chain of “numerical algorithm implementation — solution strategy optimization — error traceability control” through an
inner loop, forming a cognitive upgrading mechanism of dual chain closed-loop feedback. In teaching practice, by introducing
progressive complex problem sequences from real engineering scenarios, a dynamic correction path of “hypothesis defect
exposure — model iteration correction — algorithm adaptation upgrade” is established, effectively solving the dilemma of
students’ coexistence of “mechanical coding” and “model disability”. Empirical data shows that the teaching group using
the dual cycle mode has achieved a leapfrog improvement in core indicators such as the pass rate of engineering model
rationality demonstration, the rate of autonomous optimization of algorithm selection, and the rate of compliance with design
specifications. Research has confirmed that this model reshapes the symbiotic relationship between algorithm tools and
engineering thinking through the reverse training mechanism of “computational backpropagation modeling”, providing a
methodological breakthrough for solving the common “inertia knowledge” dilemma in engineering education.
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