Creative Education Studies BIFTH BB T, 2026, 14(3), 380-386 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2026.143209

~

(EATIEHARD) RE “Z4HM/M” =HX

HEFERRRER

A #
o TR 22 (L 50 TREBOR 2 Be, bt

Wk Hi: 20264F1H30H; FAHN: 20264F3H10H; &4 HI: 20264F3H20H

H E

BXF (EARTEMED REARBAERT ETESBRRT . BFE7EE— BRH A EERE XE
R “=Z4PUE” BAERBARA. AU AR - B - BB 24 HBARL, B “RA|A—~
I R AT~ BE AL~ RUFTSE R ” PUR B R B EEARAR . B EWRA NPT AR EM
HRRPIEAORMEREAIRESR, 22 B Rir R, Bl RS e SRIIERIL, & LA
FHR. RRHRMFUREBAESEEE, ERBRERL. HESRORTREE, RS
TR, BRedlIt@BLLaIwTE, MURERSSMRLE, faERG 5N .
XA

(CERTREMEL , “Z%INE” , HER, TERA, Bl

Exploration of a “Three-Dimensional and
Four-Stage” Case-Based Teaching Scheme
for “Civil Engineering Materials” Course

Xiong Zhou

School of Engineering and Technology, China University of Geosciences (Beijing), Beijing

Received: January 30, 2026; accepted: March 10, 2026; published: March 20, 2026

Abstract

Addressing the issues in the traditional teaching mode of the “Civil Engineering Materials” course—
such as disconnection from engineering practice, a single teaching method, and a one-sided assess-
ment mechanism—this paper proposes a “Three-Dimensional and Four-Stage” hybrid teaching model.
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Centered around the three-dimensional objectives of “knowledge-ability-quality,” this model recon-
structs the teaching process through a four-stage progressive path: “case introduction —» problem
analysis — verification and optimization — innovative practice”. Using the development of domestic
shield-bearing steel as a case study, students construct a knowledge framework of material properties
based on accident cases, analyze the selection scheme through multi-objective decision-making, ver-
ify and optimize through a combination of virtual and physical experiments, and ultimately produce
innovative solutions. Future plans include deepening university-enterprise collaboration and hierar-
chical teaching, focusing on building case libraries for core chapters such as concrete and asphalt, de-
veloping standardized teaching programs, jointly establishing virtual-physical integrated experi-
mental platforms with enterprises, optimizing resource integration and faculty allocation, and pro-
moting systematic and standardized application of the model.
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Figure 1. Curriculum system and class hour allocation for “Civil Engineering Materials”
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Figure 2. “Three-Dimensional Four-Stage” blended teaching design framework
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Figure 3. “Civil Engineering Materials” course assessment mechanism diagram
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