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Abstract

With the rapid development of artificial intelligence and educational digitalization, higher educa-
tion places increasing emphasis on students’ digital literacy, data analysis, and programming skills.
In traditional university physics laboratory courses, data processing often relies on manual plotting
and empirical estimations, which are inefficient and inaccurate, failing to meet the goals of modern
STEM education. This study takes the electrostatic field simulation experiment as a case and intro-
duces an instructional model that integrates the least squares method with MATLAB programming.
Students are guided to perform curve fitting, error analysis, and visualization of equipotential cir-
cles using MATLAB, enabling them to bridge mathematical modeling with practical data processing.
Experimental results show that the least squares method significantly outperforms the traditional
mean-value method in fitting accuracy and alignment with theoretical values. This study constructs
a comprehensive teaching workflow, spanning theoretical modeling, data acquisition, numerical
fitting, and graphical presentation, providing an effective pathway for reforming physics laboratory
instruction and cultivating students’ engineering competence and digital intelligence in the context
of emerging technologies.
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Figure 1. Electrostatic field of coaxial cable
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Figure 2. Current field of coaxial cable
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Table 1. Mapping equipotential circles of the electrostatic field of coaxial cylindrical charged bodies simulated by the current

field in coaxial cables
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Figure 3. Electrostatic field simulation experiment—Ieast squares circular fitting result
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Figure 4. Electrostatic field simulation experiment—circular fitting result using the mean value method
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Table 2. Comparison of the calculated results for the center coordinates and radii of equipotential circles: the left side shows
the results obtained using the least squares method, while the right side shows the results obtained using the mean value method
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