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Abstract

“MATLAB and Numerical Computation” is a course that combines mathematical theory, algorithm
design and programming practice. To address the common disconnection among the principles of
numerical methods, the implementation of algorithmic programming and the analysis of computa-
tion in traditional teaching, along with the potential over-reliance on code generation brought by
generative artificial intelligence (Al), this paper proposes a curriculum reform approach while pre-
serving the established knowledge framework of numerical computation and the MATLAB-based
practical approach. Specifically, we construct a three-dimensional course objective system encom-
passing numerical thinking, programming implementation, and Al collaboration, forming a human-
machine collaborative teaching closed loop that follows the sequence of “problem modeling - algo-
rithm analysis - independent programming - Al assistance - result validation - reflection and trans-
fer” and design a tiered experimental system comprising foundational training, comprehensive train-
ing, and open-ended investigation. In teaching practice, Al is positioned as a tool for program diag-
nosis, solution comparison, and learning feedback, guiding students to understand algorithms, im-
plement programs, and verify results through hands-on practice. Meanwhile, process-based evalu-
ation and Al usage guideline are established. This reform offers a reference for the transformation
of numerical computation courses in the context of AL
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Figure 1. Major teaching issues in the “Numerical Computation” course
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Figure 2. The “Three-dimensional objectives - six-stage closed loop - tiered practice” curriculum development framework

2. “ZHBRR - R - SR RIEERIER

AL A FH U 22 HFAE 5 A 58 IR AR SR A A AR P AR SR 2 5, FFA% IR« [ U AR — B L A A — H 4
FE— AL B — 25 RIS uE— R EITH 7 FIRAR T BBCE PEN . 2% S el R v S I I L, N\ i L0 R 2
K, HHPASTEEDR., 5HREsS I ERIZ O T . B HILRES . 45 R el w2
ZMCBI, FEIN ALBHMTR . iI2WEdR o BEJS L AUES TR . MATLAB A& M4
ANEEFAE SR FRZE T aR 22 th 2k 5 07 sRIGUESE R, B e S gs ik @ RV B Akt == ). BA L
IR R OCEEAS A IR 2 A SRA B 58, TR I 3 = R 2 Je WA i B0k, e & PIWT AT 75 2% AR SRS 58 il
N T WREREAERERS 2 UG N HUF AT ZE, W T IR RIAR S A, FE B E AR B BT AR
AH R BT 2RARHD 7 (scaffolding code); 7E “&5 BIGTE” BB, AT CAFE AL TEAH I 30 E 20 BRI PR BB,
FAEARCIA N T A o

SEIG AR R AT AFEREI SR SEA IGRTF IR T =AE S FEREVIZRAT R MATLAB & 5 fl& L5 7%
BB RS, SR E AL TE U O . FIWT AR R AR B ), B SR . SR A IR TF AL
AR, (AR X R — PRI L ET7EE, MR RE . WREIGE S THE EEUE AR, B A
2R FFBER TN GBI BA TR SR S0 EAT %, RV AL ZORMRER LA 1] 1%
TENFEFOUAL,  [RIINFI SEge i 15 BB F I ROk IE K HE , =1 AU ) TS .

TERFEN AL AR, SR AMEA . Jlidsk. BeIRuE F ARSI . A n] DAFEIR B fRe . QRS
R~ MR AR BN 7 S LRSI ] AL, (B RO BV B RSE I . A & RN DG B R 1y B e A7)
BORMSTTE e AT SEFRR I AT, SRR & sk R R 1] . T EAE N 5 DLACR N AR 44 1)
FH. N AL AR . AR R, #0028 HISUFIEYE . ZUMPEM 1 E A AT B
e B BRI .

DOI: 10.12677/ces.2026.1410831 663 ClE e E= R


https://doi.org/10.12677/ces.2026.1410831

b

AR

4. BFRESEBRAR

FEHESEEh, HESSARNBEFERRNE, 51 3L RS IR FE P RIS 5
B MATLAB J:AHFEFF, WEIET AL HBhmAE RIS ST RILEL. S IRIESE I 231,
T SEIABL I B e DUNARIR AR T AR AR . VBT IR AR AR . ZEAIE . BUEP I RS A
PRI R A A B8 AR N S 06 0 7 5%

PAARLAE T RESRAR G, 141 3 Jom 76T AL TR AN FIZEATRE . o SERIT A6, EoREA
AR F o5 250 P TR 3 R BB AR P T S SRR DX M), AR A 32 R s B W 22 BB AN e RO B . 8 L2k
FORPA ISR ENEP IR, IS SRR ik AUEER) MATLAB 125 58 E IR 5 )
A AT T RSWAR B 8 — M AR SEEUE K, dr 22 A LU R 2% A FIME B E 122 57 R AT AT
PO AL B S AE R . BUT AP E SEORIE T . YMEIE A LEGERRHEER Y, ik WS4
ST A RA RGO BOa M = mERE L. A U0EAI I & SRS SR A E LM T IE RO, JF
B ZE . IEARIKEUR MATLAB W B RS H OS5 80 AL A RS 7 BEAT S SUIAIE . fe2%, 2R
AR EIREUE T ERAE R SRR, TR AN RIS A ARG SRR el A A o FH 2% AF

B SRR IX i) 55 R B SR
{

i35 2 YR S U
{

P79 EMATLABRE R
{

Al ZWRes . LIS R
!

XA HERERE SIS
!

SGE P SRR B3 1

Figure 3. Human-AlI collaborative teaching process for solving nonlinear equations
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Table 1. Evaluation metric and data sources for teaching effectiveness
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