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Exploration of Teaching Reform in Python Programming Course under
the Background of Large Language Models
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Abstract: In response to the cognitive revolution triggered by generative artificial intelligence represented by ChatGPT in the field of educa-
tion, especially the new challenges it brings to programming courses such as Python programming, this study comprehensively analyzes the
challenges and opportunities generative Al poses to Python programming courses. It deeply examines the new situations and issues faced by
these courses, and from four aspects—restructuring the course content system, innovating teaching models, innovating teaching resources and
tools, and innovating teaching assessment systems—proposes targeted and highly practical strategies and recommendations.Teaching practice
has shown that integrating large language models into the teaching reform of Python programming courses has not only achieved excellent teach-
ing results but also received positive feedback from students.
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Fig. 1 The framework of teaching reform in Python programming course under the background of large language models

B 1 XESFHEEERZT Python BFRITRENERRIER

fEprAli gt T

T Python



-4 BT T

XXXX 4

31 REBEMAEREN
3.1 FIANEEMH

W Python 2 73 111 43 Ry JEA G125 | THD ) % R 35
THRVEE 73 B 55 )2 0, A 25 B Be i 5 a5
LB UH Python 1 55 HRRME AR I ZE FNACRS AL 4
Xof S L ) U A R 2R W R A B
) A AT S TR ) S PRV R B BN A, TR
Python B4 AT WAL 27 20 v 36 K B B BRI R AL 2, an ]
TR 24P Gt G2 5 055, ik S 4l iy T
e TR 2 AR R B AR VS LA . UL, AT
W3 ER 532 21 1) L ASUBCTE AN 1] 1) PRI B % 4 18 B340 £ A [+
B b B AR A T TR AR A LT AT A8
(%) PRI T e 08 b 28 TR B8 H 5 5 18 2 S TR % B> 55t
BEAT /RGO o ILAh o nT DL 2 A A FH RS ALl B AR
B2 i, 0 A AT B el el T B s 1) AR A i 1
3.1.2 Al##shsAEs 543

TEBF N b, BBk sh iz Al 1 AL 2 B
RSB A NZ TR, JF B S AL FE B 1)
I PR T BT S BN . e AT R
Pycharm ¥, VScode H1 i % Deepseek 55 J AR B4 744 L) K2 AT
i B2 BT U0 Curser F1 Coze [ HH , B3R 22 A R 8 AR 548
HETIRE, TS EREE AT R Bh F A Sop vk g O .
32 HEEXEE
321 HRMHBETF AL

32 SCHRL 113 % , 1 Ollama S5 HE 42350 5 A% i fk K
B S AR Llama2 | CodeLlama %5 , 224 SRS 2 4% 5
WfEAT A PEA2E S B AR R D RE o I Ah BT XS AN ]
155 B9 SR IR AR, LATR AR e 1 B0 Ry 6], 7T DAAR 3R A A
Az A AR A B B AN [ B 7R TR A i, AR 4l A 55 Mk B
53R T S RUAS B RRCAS R B A o T S ROAS R 5
S e 7 P 00 SRR (R RN A3 B L 2 B RROAR i 58 SRR —
B SCSCA SO B v B AR D) 75 22 56 Bl e 2 B 1Y) )
WGETT . ARG A A SE AR DL, 25 0 HOR 5 e i AT
S5 BEMTHE AT — AT 55 447, AT T S8 3 PR e 280 11
HE R,
322 FAEHHF

PREER T R 2R B A% 5 1%, 23 o R/ A K 4]
BEW . KA LLSE Al o3 B 5t H o 3, ZE PR N
Ty B A7 B AT, W0 R AR SRR B BURE T AR #i 4 #4008 43 A A
5% ZAL S T R 3o S R AN AR ] SO R A
FT A A T 55 2 HR o B3 AT 55 1 S B 2
BT AR ke A R R e ) BROE T
S AR ) DG SO ORI B BUT R A B R E DR
B TIEHY AT RCR
3.2.3  ANEALEHIAE L

PRARE g2 R SR AP AR AR ML, A AR A A S
(B A AT AU R 2% i S B AT o0 . X — D7 T A

Bl AR X 9 25 2 R st D) — T Ttk O T A |
AR BT R, 2R R F R A A B AR 26 1
FOEE 3

324 VAERZF

3 S AR B S I LB R R B &
R )Y BETE HHG S I L FEAE IR AR o B 5 A% — A
07 1] LA 98 27 £ () Python B2 7 BT RF 240924 2] . % 9%
BOR AR ELT 4 AR AR A RS YRR, R Python
TRIT 18 T DS bR A Bk B ), 120300 LE B8 A
JE LT Python B2 P15 5 B 1 [ R 43 B[] 280 i 2
(AR Y RE T o X T Rh AR 2% HE A PR AT 55, Kk
A B g A T ELTCRE N 7, 8 AR I LB BN A
PRFE % 1% 2 v TG BE R A% T 1 — 20 M BRI 2 A= R 57 S8
REJT B R 0y H 2268 7 WOk HAHTRS pi RN A3 7
33 HFERBESIEMKK
3.3.1 HERARFRIRIE

18 33 78 7 Jupyter Notebook TEAE IR IR LS , Ny 24 A R 43L
R 55 4, T HLAE MR 55 25 TS L B Python JREEFIA 221
SR AT DL B W AR U R IR 554 . AEIRIME T,
REA-2E AR T LA [ O SO 2, L R Python 19 45
FEAREEVE A NG BRI BE A4 7, DU ke 1 2 1) R 5
VEE A, X T HOm S e Fh oy 2] DU D5 0] A
AT B ACHS, 7 (EACHS o A RN PEAS
3.3.2  Python# & &%

B4 1) Python BRFEAVE MV, = ZEANE T 24 B 0T Rk
L&A FFRI N ZE 0 T UL H |, KA R A5 g 72 Bl 7] L)
AR AR S o DR, A B S AR M TGk LS S A
AR O, DT 2 P AT S B PR i AR
b, AN AR 2 2] 52 B0 2SR 3 — 1R S AT A S AR
IS A AT A
34 HEFEEERF
34.1 TR IRE S XM

AT AL PP A R AEAE SR BRE e T Tt el
PR BE Ty, WA I AR L A 3K 6, T2 o) o A
SV 15 FURR A A 2 75 30 Ao I3l 4 T 4, X LA 4 i 15
22 A AR (1) 2 B S5 4 S0 B K S W AR R, W S R AR
Kl 5 BRI AR B AR, FIH Gemini 1.5 Pro 1 GPT-4
AT R S R 2 A AR O AR BhEAR0
T8 Ao AR AC R SR AT T BRI | S5 A8 2 BT MRS A
AL BE NS 2 DA BCR FAER M, 16 ] Ry 2 A SR 43 5 il 1k
) 2 A DL A o R L 4 R XS 1 T 2 B A, B )
S — IR BE L SRR R
342 FHRFeEiEmiit

SRR TE A W 2R A SR RE ) AR A A O AR IR AR A
F gl AT H RS R 80k BRR A 45 A T AL
224 TE 52 I Python 301 H T & J5 , Lh/NL T S E A7 i SR e
I, ORI E BT L 5 R ST, SR i H 1 AR



% XX ) 7

He 5L

28

R FRE 2, DA, 55 R A

T Python B P i R HUF MU R R © 5

1K 3 () SR AT, TPl 27 A= 7R 20 B L TRl R 3 B
HERBEITHNLGE G AR, @i AN ERY
H.El), Bk P BN UM IR 5 R0 R IR RE T, SIS,
A TR RS R IR L HEShEREE PR R R URIR
FYRE MAEN LA S RIFMAS , N N TR RE O
HERAA W EFRTR

4 FINRSH

Xif oA 40 A8 B R AR e A il A R 5 A8
AU Python B2 PTG 7 SRR A BORHUS T RAFRCR .
2 AN AT PR (53 50 A BUE BE A5 S P8 FF % TIR
TR IR AL - I R B L S 5 Al 4 N 3 A 2 4 T
&5, Bt 5 G20 300 R 20% . 10% F1 70% . 1520 Fe P 15
SEHEGCR U 5 W B AR B IECR IO TS 5t
2R 2 PR AT S 1 2 T . T LR L (S
SEHEAL T RN AR A T RS B, O BN R SRR T
BOSYE . (5 r BEECA RO RS 50 99.81, HAk1S T 2%
A R R B, AT TR FE R AR SRR T, k)
B 2] AR O

AT BEAE ST B4 AT
40%
35%
30%
25%
20%
15%
10%
5% I
0
5 =871 i KAt A Bk
W {5
Fig. 2 Comparison of teaching effectiveness
B2 HFEHRLEE
5 &5iE

KB FRA A AT T Python B2 ¥ B HHBCEROR
(ELR] I ot ok 7 — R ANk A SCHE T 3 B A2 iU
TR REXT Python e 5 BT IR B 417 S ) Pk S AL S Fr)
fifi b, 258 Python & SO T IRAR MO 4F A0, $2 1 R 5 B!
T Y Python i P B IR B0 IR R AMELL, I IT i 52 B R
Ro HUREW SO BB BOR WL AR T TR 3R 1
SR R . Ak, Python 2 F 75 78 SLfil AN IR IL & 55
ATHMERE ST 15 37 Z (6] 4R 2P, b o 2 R 2] AT
A iz T, i R B it R S A8 BE ) T
e e
SE 3k

[1] YINLZ,XUJJ,LISS,etal. Exploration of teaching computer program-

(2]

(5]

(6]

(7]

(8]

[12]

[13]

[14]

ming courses in the era of artificial intelligence (7. Computer Education,
2025,23(2):123-127.
FRIERAE AR R R T 6 AR R
HFRE[I] A ,2025,23(2):123-127.
XU H,JU X L, WANG H C. Challenges and countermeasures of program-
ming teaching under large models[J]. Computer Education,2023,21(11):
60-64.
R, BRR L KRR T R @l e PR 5 2T, A
AHF ,2023,21(11) :60-64.
LIUL,WUY F,CHEN W W, et al. Challenges and opportunities of large
language models for university programming courses[J]. Computer Educa-
tion, 2025,23(2) : 118-122.
ok, RS KBTI, RiE T AR s S AR BT KRR G P,
HALB[T]. ALK F ,2025,23(2): 118-122.
KOSMYNA N, HAUPTMANN E, YUAN Y T, et al. Your brain on ChatG-
PT: accumulation of cognitive debt when using an Al assistant for essay
writing task[ DB/OL]. http://arxiv. org/abs/2506. 08872.
MISERENDINO S, WANG M, PATWARDHAN T, et al. SWE-Lancer: can
frontier LLMs earn $1 million from real-world freelance software engineer-
ing?[ DB/OL]. https://arxiv. org/abs/2502. 12115.
QIU F, WU Y D. Core elements analysis of educational innovation driven
by generative artificial intelligence [J]. Education Development Research,
2024,44(71) :9-16.
ok, R SRR AR AA TR IR HF ST 0 s 2 AT 1],
HARATR,2024,44(21) :9-16.
GAO H H, CHEN Z J. Atrtificial intelligence empowering the teaching re-
form of programming courses [1]. Computer Education, 2024,22(7) : 41—
43,48.
Bk, MR A TA AUIRAL AR T SO RAR AR (J]. H SE AL
7 ,2024,22(7):41-43,48.
LIU B Q, YIN H H. Empowering teachers’ digital literacy through artificial
intelligence: strategies, scenarios and evaluation—feedback mechanisms
[J]. Modern Educational Technology,2024,34(7) :23-31.
A, FRRK A TH K AERIP A F AR K I F 50
BARARI[T]. ARHF HA,2024,34(7):23-31.
JACOBS S, JASCHKE S. Evaluating the application of large language mod-
els to generate feedback in programming education [ C1/Kos: 2024 IEEE
Global Engineering Education Conference (EDUCON),2024.
JUX L,ZHANG Y M, WANG H C, et al. Exploration of Python program-
ming course teaching assisted by large language models[ ] ]. Computer Ed-
ucation,2024,22(9) :33-37.
H Ak IR, TR . KT KB S A A B 3 #F 69 Python 442
RAEHFRE[)]. H4F ,2024,22(9):33-37.
ZHANG H Z,ZHOU X B, XU Y H, et al. Generative artificial intelligence
empowering innovative teaching in computer programming courses [J].
Computer Education ,2024,22(7) : 44-48.
erg, BUNE B F L ARRA LA R AL AU Rt
AR HT]. I AHTF ,2024,22(7) :44-48.
XIE H B, LIU F, QIN H X. Exploring the application of large language
models in the reform of foundational programming education[J]. Comput-
er Knowledge and Technology ,2024,20(8) :39-42.
WELAR, X35, k. KB HAER PR ABBFRETHE
AR E ], 2 Esein b H K, 2024,20(8) :39-42.
CHOI S, KIM H. The impact of a large language model-based program-
ming learning environment on students’ motivation and programming abil-
ily[J] . Education and Information Technologies,2024,30:8109-8138.
MOHAMED K, YOUSEF M, WALAA M W, et al. Hands—on analysis of
using large language models for the auto evaluation of programming as-
signments[ﬂ. Information Systems, 2025, 128:102473.
(T2 4% 5 48)



