Creative Education Studies ¥ # H 7T, 2026, 14(10), 864-871 Hans i
Published Online October 2026 in Hans. https://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2026.1410853

“RlEE + A ERp CReENFRE) BEF
RNEM

— AP ELR T

K&, & &, £RF, AR

TR RS R e TR, 2R Sl

ks HiH: 20264F910H; FHAHM: 20265F10420H; KA HA: 20264E10430H

H E

A TREEERAERHR.. TEREY. REWEHN=ERR, £ (BE&EHEER) S 0RE
FROARE . BRBEARESGEET RSS2 0EEY, 445 “Ririen” SELTEEGH
1%y, L4 DS N B TN KA RIBRIT . Ak, AR5 DL\ G4 S 55382 ST B N RE,
RH “REEE + AILR” hABEFEER: URPPEERMAERNAFN TER, &it “EmEid(—2%
BAESR) - TENA PP EREZ SN - EAR R (B ABALEEMT)” Kb A S AR
EHEXRBE R m 5 TR, MRRGWNAEL; KIGEEEIEFEHAREE SRR PR
S ENHBE SR RR, R “RBEK - WALE - 07 FBCERR. FEREREEER, R
PR H68.20F E73.45(+7.6%), RFBEEH4.35%F+%F9.46%, WA FEREE60HLIE; N
BAFEH14.49% 48 2£14.86%, BERFFTE, RpZEXEEETRAR T, Wk 2 E £ K aMei
FH.

XKigid
W, AILE, MREWE, HFEN, TEHF

Reconstruction of “Metallurgical Transport
Principles” Teaching Model Driven by
“Problem Chain + AlI”

—Taking Blast Furnace Hearth Erosion as an Example

Zhanxia Di*, Qiang Yue, Xiaofang Shi, Xiaobin Zhou

EHAEE .

SCESI M KA, EOR, OMEWETT, N REEE « AVIRENE GReL R BOAREEMD). QA T,
2026, 14(10): 864-871. DOI: 10.12677/ces.2026.1410853


https://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2026.1410853
https://doi.org/10.12677/ces.2026.1410853
https://www.hanspub.org/

School of Metallurgical Engineering, Anhui University of Technology, Ma’anshan Anhui

Received: September 10, 2026; accepted: October 20, 2026; published: October 30, 2026

Abstract

Traditional engineering education often faces challenges in connecting abstract theory with en-
gineering practice and providing timely feedback. These challenges are particularly evident in
core courses such as Metallurgical Transport Principles. Although students learn fundamental
principles such as Fourier’s law, they may struggle to apply them to authentic engineering prob-
lems, including blast furnace hearth erosion. Drawing on cognitive apprenticeship and situated
learning theory, this study proposes a teaching model integrating a progressive problem chain
with Al-assisted tools. Blast furnace hearth erosion serves as an engineering case for the heat
transfer component. The problem sequence progresses from one-dimensional steady-state heat
conduction to temperature-field analysis of the hearth and, finally, two-dimensional heat trans-
fer analysis near the hearth corner. A knowledge graph connects theoretical concepts with engi-
neering applications, while the knowledge graph and classroom assessment modules of the Chaoxing
Learning Tong platform support automatic quiz assembly and immediate formative feedback.
Assessment data from two semesters show that the mean course score increased from 68.2 to
73.4 (7.6%), and the proportion of students attaining excellent grades rose from 4.35% to 9.46%.
The gains were concentrated among students scoring at least 60, whereas the failure rate re-
mained essentially unchanged (14.49% versus 14.86%). This pattern suggests that the model
may support improvement among students with an adequate foundation, while offering limited
remedial benefit to lower-performing students.
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Figure 1. A three-dimensional collaborative framework for problem chains and Al tool nstruction
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