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Abstract

Against the backdrop of educational reform, the integration of artificial intelligence and project-
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based learning provides an innovative path for high school mathematics teaching. Project-based
learning promotes students to actively construct knowledge and achieve deep learning. Artificial
intelligence technology breaks the temporal and spatial limitations of traditional teaching, realizes
personalized learning, and improves teaching efficiency. This article explores the implementation
path of the integration of artificial intelligence and project-based learning in high school mathemat-
ics. Taking “the application of artificial intelligence in the volume derivation of the Cavalieri’s prin-
ciple” as an example, it shows the application effect of the integration model in mathematics teach-
ing, aiming to promote educational innovation, improve teaching quality and cultivate students’
core literacy in mathematics.
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Figure 1. Specific pathway for integrating Al and PBL in mathematics teaching
1. BEHFEPRLA Al 5 PBL HEGRKEZE

Figure 2. Vertical and diagonal placement of the same stack of books
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Figure 3. Interface for deriving the volume formula of a cylinder using GeoGebra software
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Figure 4. Interface for deriving the volume formula of a cone using the GeoGebra software

4. 15 GeoGebra B HSHAEFRARAZE

AR BAVRALRPESUE B, A EEAE T ARAAEL AP T7, RS IRIAURA S, 45 b 4% A A8 T T
BAHARSE, LSRR AR, I RIEMEE R, 53] IRIHPARSE . &S R HE R R A 45
HOMBRAE L fe i = MR 2 2015 B = M HE AR AR S A 2 2

DOI: 10.12677/ae.2025.1571361 1351 HE SR


https://doi.org/10.12677/ae.2025.1571361

Xk, FEEAT

ST 12 GeoGebra BAFINE 5) LML B = B kR M) AR, 79t SRS AR S AR,
DRENNOERANER
WA

v 2EKX X~ 3D2AEK X
AC~ ACY Dv Av Hv O

=B o ke — e e
h=43

Figure 5. Using the GeoGebra software to cut the interface of the triangular prism
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Figure 6. Interface for deriving the volume formula of a frustum using the GeoGebra software
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Figure 7. Diagram of the Frustum
7. B REE
PR BRIV, RHER S /NMEAREIR 22 9 B AR A
FUMfrs: MARS—L—2 LB S ERERA KSR,
4. BRARARAE S
ﬁﬁ%%%iﬁ%:%#?Eﬁ¥%%£ﬁ%%%%%ﬁﬁ%,Eﬂ@%fbﬁ,@Eﬂw,%ﬁ

View =7

HOMHE—0 51 % Vg Vg Ve —F Z (W 8) & BAFAESF IR R ?

Figure 8. Diagrams of cylinders, cones and hemispheres with the same height as the base radius
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Figure 9. Hemisphere cross-sectional view
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Figure 10. Section of a cylinder after a conical section of the same base is removed
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Flgure 11. Interface for deriving the volume formula of a sphere using the GeoGebra software
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