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Abstract

College Physics covers mechanics, thermodynamics, electromagnetism, optics, and modern physics.
It is characterized by abstract formulas, complex spatiotemporal images, and limited experimental
resources. To address the difficulties students face in constructing dynamic physical images in tra-
ditional classrooms and the insufficient connection between theoretical instruction and experi-
mental teaching, this study explores an artificial intelligence (Al)-assisted visualization teaching
pathway for College Physics classrooms using a lightweight virtual simulation webpage as the in-
structional carrier. Based on chapters including mechanical vibrations and waves, Kinetic theory of
gases, electrostatic fields, steady magnetic fields, and optics, the webpage integrates modules such
as Maxwell’s speed distribution, the electric field of point charge systems, wave interference and
phase control, and Lorentz force and circular motion in a magnetic field. It supports multidimen-
sional parameter adjustment and visualized image presentation. Preliminary teaching practice in-
dicates that Al-assisted visualization resources help students understand abstract physical con-
cepts and construct physical images. This approach provides a low-cost and easily scalable practical
scheme for visualized teaching in College Physics classrooms.
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Table 1. Correspondence between textbook chapters and virtual simulation experiment modules
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Figure 1. Overall architecture of the Al-assisted virtual simulation experiment website for
university physics
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const radius =m * v/ (q * B);
const period =2 * Math.PI1 * m/ (q * B);

const omega=q * B/ m;

x = x0 + radius * Math.sin(omega * t);

y =y0 + radius * (1 - Math.cos(omega * t));
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“const absQ = Math.abs(q);

if (absQ < 1e-30 || Math.abs(B) < 1e-12) {

drawStraightMotion(); // q=0 8% B=0 K i E £k 12 3))
} else {

const radius = m * v / (absQ * Math.abs(B));

const period = 2 * Math.PI * m / (absQ * Math.abs(B));
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y =y0 + radius * (1 - Math.cos(omega * t));
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Figure 2. Screenshot of the Maxwell speed distribution virtual
simulation experiment webpage
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Figure 3. Screenshot of the point-charge electric-field visualization and data
export interface
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Figure 4. Screenshot of the Lorentz force and circular motion in a magnetic field
visualization and data export interface
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