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Abstract

Aiming at the problems of weak professional adaptability, non-quantifiable ability evaluation and
insufficient personalized teaching in the engineering “Python Language” course, this paper carries
out curriculum teaching reform research by integrating Al technology based on Outcome-Based Edu-
cation (OBE). Following the design principles of hierarchical training, scenario adaptation and quan-
titative achievement, an integrated reform framework consisting of hierarchical teaching objectives,
Al-empowered teaching paths and multi-dimensional outcome evaluation is constructed, with three
Al teaching modules covering personalized learning, intelligent code evaluation and engineering
project guidance. A controlled teaching practice with 126 engineering students shows that the Al-
empowered OBE teaching mode can significantly improve students’ academic performance and en-
gineering practical ability, and optimize learning experience compared with the traditional mode.
This study effectively solves the teaching pain points of hierarchical education and accurate evalua-
tion of engineering Python courses, conforms to engineering education accreditation requirements,
and provides a reference for the teaching reform of engineering programming courses.
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3.1.3. TR BEFEN
ZIEM AP R R NG, EEARR TR 5 a2 5, MM EEE 35 HiR, UL
i AT AR ST, ISRl g R 51 52 2% TR il AR vk PR P 3R B (4]

3.2. BENERVIESRGE
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AR VAR “HEREIR - 32m)E - BUBTR 7 =RECA RPN R, KIT AL BUABR AR R AR 1 2 )
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FREIMERE . BRI, 27 fX L SHEMIhTe FIae, A B ARG A AL S5 2 A
WA R, DR A TRE SR T H 158 ORI TT 32%,  SCEE P L& BC PR VP (155 H SR HidE R 48
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4.1.1. ZBEIREFERE

AR SE B HOE TR 2024 2% Atk B RERIIE TV IE 126 M ARFZA NI AN R, 241
NE AL Python TRAE, AHTINARESTL B EZER . KA 4LE R EX A (62 )5 5L5R4H (64
N, XHEALR %48 OBE 1A Python #UZAat, SKIR4LRAASTHIE R AT TRAE OBE i Hea ik,
SCESHIN 1 et E . SRR TR LI et RV 4], L RE R Tk A AT
ToRAE & (R AL BT -
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AT E N OBE R T %08, 456 AT IRAEHCA 10 4 AR R AR 1, BB = 4B 4645
@© N RGHErr, MR AE SRR S PR S, TRk mil 28K, @ TR
SRS IR Fe R, VU “HEEREZE - REE - BIHE T S BRI, @ ARSI E YR
WRAT S SE RS BT 4, WAERE SIS IR R[] [4]: @ 2 SIARIARRR, SRAIARIEAL 7] 45 VR B 272 A [ 2
SINHR. GRARME O Al THBERZE = R4, N RINAIR AL 4.
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Figure 1. Comparison of average scores in final closed-book examination between experimental group and control group
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Figure 2. Comparison of average scores of regular assignments between experimental group and control group
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Figure 3. Comparison of achievement degree of engineering practical ability in various dimensions between the two groups
of students
3. PEFE RYE R TI2SERRE kM XL

DOI: 10.12677/ces.2026.148635 536 B HE WA


https://doi.org/10.12677/ces.2026.148635

FHME F

AFEATLL OBE =002 H AR AR E, W4 22 A 1 T RE S BR A 38 IO FE T s ELERAIE o R 7 VTl
AL AR E) . T RES T RARSE) LG LRSI H Wit (B2 = A4, W
B9 100 73, IABGH IR KL .
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IR REG2H 85.7 43 WTREZH 74.2 4y, WA T &4 OBE B0 N4 F/KF, B0iE T AT B £l
Y s &L Dy RE A RO AR T TR RE D) BB Z A L SEEG2H 79.3 J3 . KTHRZ 68.7 7, FAETIH
TEREREO IR T 31%, 5 TRESCETI H # R SR ) FUHACRITAC (6], 45 Rk iz s e
FETE TRF2EAE Python TRERN FH A 1 57 MbadE e 4 .

4.2.3. FEZIEFEEIES

SNk 2 B AT Q) N P BRSO, TR 45 o 1T 17 R 4 2 A RO A 27 ST R B 1 4, A3 AL
B 96.8%. o] 5L ] M, FififE O, Al L EBZ R =ANREAE ¥ E Likert 5 HEREI, 4
TR ERLIE 4): SRR = ANEERF913 0 70008 4.2, 4.04 4.3, BOHRZLM) 3.2, 3.1, 2.9 #&THIR
FEYIEIS 28%, 4R 25 BA G2 L(p <0.05).

245 FAE I AL R AR 55 Sy SO AL, R R E PRR R AR 2% 2] IR, RIS OBE B 511
(1953 2 BRI A A RS A 2= AL I RE K SR, A RERTH T A I kRS S 5 4,
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Figure 4. Comparison of scores in various dimensions of learning experience between experimental group and control group
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RIRBESBRIGUE T OBE L& 5 ALTRAERE G 1) Python TRFE A AL I LB B, AEATAEAE = J5 THI
JfR: —RSEEFEAMNE G E L. FREHIEPIA TR, XA RO T B R — 2, A
JERBERS S B2 TR L (@ FC R RS B IR, S5 @ a4 A AL L
KRR 12 R TR 5%, I FEE LRE . EARTRESE L TRV LGB N F A A2,
e VA SE A R ZE A TNV RE DI IR TR R SEEAHIOON 1 A, AT R s iR 2]
FRITERS H WK INB RV, SR A TRERE ST R A RO M 4 R i

B B RIRR, JRe T eSS 3R AEE B S AR R RS E 2 TR, MR B
SRR D S R R, S AT 2 DM EAEER A R R IB BRI, 30— 2D S O HE SR
TS KA.
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Al T B ¥ RS A B S 2 Bk Dh BEAE BRAR 2 ST T IR IR [, W] REVR A~ AR BEARUAT . &>
FAEMTA T B AL A AR A B R, S EURRERE I E AR TR 0, B2 AT T 5
BEZT. WKIDRA, AT BE M 5524 A4 (0T BB 4E S R BUR R AE /T, 5 OBE B ATIERAVBE/TIA R H
PRI -

44.2. BERISHEEA T Bk

Al 205 TR IR SVRIN 45 B2 )N SRR A s, mTREF= A= S0 W o 5 I ZRE0E DL AL S
W, Al AR R0 5 VR bRHE AT BE R ) THELE L A AR S, X A B R Re G SR
WL A BRI AT. BhAh, NEFEAR2E A BN AT 4R A 25 25 5 T RN RI 22 >0 o4k, e

HAPHE.

443. FInpaETERE

AL TR BE A B R BT N R e 22 S HIT 5 AT TR, HE0 8005 AT RS2
6. BREREIRAE, MELLERUES AL T.HYS OBE £ Hbr. Z0 600 525 M e A8 75 B R 13)11 5 1)
FESCHE, B AT TEFRE NI R T, L IES T B i &

4.4.4. A RINRRE

EEST EIR U, AHTFUHRH LR RO s . — R @ AL E RIS, (ERAE o vF AL FiBh R
PR, RS EERSETFEROBEG AR ALRIE, 7EQH 2 mb Sy 5 R e s =i, #ifR
AT SHBISRPE BB RE FJ G KIMEE I e I A AT 20 T BRI GREAE A S A, SIANE
Uikt AT AE RPN 25 0 IE VR %, D B T TS Bl 2 AR s . — A UM AT 2% R
B R, LI AR . M7 B R PRI S ya, FBUTEIE Al T RS IE,
P A R B B QT 10 SE ML AR o DL SEns B E T ALTRAE I RCR R 3A 5 B R 1 R M A A
Jii, PR LR AT R ALt

5. it 5HEEil
5.1. HiR&ie

AW FEE X TREE (Python 15 5 ) IRFEIUAERCIEA 2+ PRUM A RAME 42 L MR S 35550 5
i 7 OBE H 5 ATMKBEIR RGN R GEVESCEAELE, Tl — A I IR S SRS IE 1 N AR
WEFERW], OBE K73 2R TS AL BAMEACIERCRE JI e RS, AT 22 A 22l il S i% 4t OBE
RERIRT 3.01 N, TRESSERE BIE BT 8.8 7p, “2/E%A X, Sl (H LSRR IEIA T
Wi PE i 28%, A B SR IR R R -

ZHEZLRETR AN 7 DA OBE 37 Python PRFECA 7 Z @& RLEk 1, BIA 1 Al TRAL A EM T
SACERNBRAT, MR R AT AL BE D008 BB VRO A R AT BN R TR IR EER, AR TR L g A
FURFESCE SO TR R RIS 1a[1] [9].

5.2. TRIRIERIERIE AW

BT AR IR SRR, 25 S IA TR R A SR SRR . E A, W
R EIANR B S L R IR /K, 7 N A BB i AR e R AT U = Bk R 5 AT TR

DOI: 10.12677/ces.2026.148635 538 ClE e E= R


https://doi.org/10.12677/ces.2026.148635

FHME F

RNERAE, BEXT BB B REHIE S L EHGE I TR R R0, W5, TR TR ]
Z7% OBE RIAIHE4E, *h7ext Nk Python BT R B, HEERCA T AE ) ZR 170 )2 H AR
R Z . HK, TSI ST RN, AKIT CIPP PP AL FE i S it (N A B PR 1], 5 391 ST
AT BEBR 7l 1 e 5 AT VR ON BIEL, (RIS LSO 8 AT e T HARAE. OBE P4 R A ) % 35
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