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Abstract

In response to issues in the practical teaching of Python programming courses for artificial intelligence
majors—such as a disconnect between theory and practice, students’ significant reluctance to engage
with programming, and low completion rates—we have drawn upon scaffolding theory to construct a
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four-stage progressive practical teaching model: “example scaffolding - code completion scaffolding
- error correction scaffolding —» independent programming”. By gradually reducing the level of scaf-
folding support, this approach guides students to make the leap from reading and understanding code
to independent programming within their zone of proximal development. Practice has demonstrated
that this model effectively reduces students’ cognitive load in programming, significantly enhances
experimental participation and completion rates, and provides a practical reference framework for
the reform of experimental teaching in programming courses.

Keywords

Structured Teaching, Python Programming, Practical Teaching, Code Completion, Artificial
Intelligence Degree Programme

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B N LR REROR BUIRIR K e, Python FEAE FLA1VE 2 BLHITEAM F & 1S =TT AR, ERONAT
BRI R BRI AETE S, BRSERA LR LM OEEMERTE. 2017 FHFMAEAAN G LR
WHE S SEEIH faFa) IR, BRI S, R SRR TR SCERE IR fEBLTE SRR, Python
P2 BT R TR A S IR 2 AT AR R TEE R B A iR RE D oG (i, L3 PR B 22 A
JREENLAR 2] IR S ) SR ARFE I 22 ST RUR

SRT, AERIIBA SR, Python SRR sCIs A1 KRR IF AR . JCHAE T A K — B A 0T e S48
Hoeens, CREDTSE. LIRS MINSICRE, WA RGN TRA R IRE . O RS
FIREMNIKTT, BOVBRAFAR R EEE . ASCEs & N TR RET L Python /7 Bt IRFE A SRR,
FINZZRAH I, REEE LR, BRI LRHAER S5

2. WIELRBFRS
2.1. INHIfA T

Python &/ Bt IRFE —fAER — AT, RN REZ ARWIERIEA A MG RAH “ WNE S
7R, BRSO AR, WS g S e B X1 5 2 AR [ A
SR AR RN 55 2 AR ST, IR AT ) A RS2 VE 1] BLEH B nfl, 7“5
FAE GG EE L XA, X 2023 2 68 4 N LA REL A2 AR RSB iR HHR Gt ion, R
SRASTLI S SE AL I SLIRAESS b, RN SEERAUN 32.5%, HHE 60% 0525 78 25 1 g 8 4 B 15 B IS
[ 15 B BT, Mo #EREEE BRI AL UM E A B SR, BB T “mimt. &
AEE” ARG E L.

2.2. EILSEERARTS

MEESTER B RS, RE LA Bafr g T “IiER " (255, MG mELRET “aitt”
fE55(2]. BITERZ AER AR, SEAERD Z R G RN E AR S R 5 - B IE M batG . #Hig

'hitp://www.moe.gov.cn/srcsite/A08/s7056/201707/t20170703_308464.html

DOI: 10.12677/ass.2026.157567 227 ey =g B


https://doi.org/10.12677/ass.2026.157567
http://creativecommons.org/licenses/by/4.0/
http://www.moe.gov.cn/srcsite/A08/s7056/201707/t20170703_308464.html

Wt b, K2 DA A BUPHR SR 8L, SRR DRI R & 3G EAESERAES +, %
EIBHAZA IR A B, AL ARt for HFMERIA if SR ARG, BP0 &
AL A I S RS D RE . XA T AN 2 L GARIE A T2 A2 S D N “ BEARENE " 3 “ B
GAs” B RSCEERA 3], BR H S (A A R AL, ARSI TR B B R A A A 1 i R
THEMNEG SN, Bhid TR 5 2RI R B, SEOA RIS G K.

23. T iERE—

G LRBATNH L UL R R B LIS AT " NI A, 6 B — 22 IR AR VP b
Z ORI IHA LIk 30%, XAREE RS A AT 75 2R BT ELUL R 2 ST R, (H A AR TS
T, 2 7 AR B R 85 e, S Ees A B BRI K RO ERERBhER
HHEMNACHS, TAERS AR 8 RPN T SOTEA Xy “ERRECR SE R 5 e A E R 1)
ZESt, G NSO ERER — 1, 05 T IS A AR BRI . BeAh, PO SRR R i e Lk R
FEBETE, AR AR SE I R AR A B AUt/ B AT SE SR IR 1B 0 i 2 TR R

3. BT ZEREBEFER Python YRIZSLIE B F L E 2+
3.1. HipERL

HERIIER) “RL R EIX” Bgrh IR TSR A R (4] AN, FEAEE R
FAEPIR AR —Fu2 B2IE B BA KT, 5 — o AE Al 48 3 5 A4 35 B R W] RS B R TE 7R K
V-, W Z R ZERRRICA “ RO R REX” o EIRIXI R BEE 2 105 21 SO0, RERb i KR B s s B 2 A
PERAE R IR, BEEAAERE NI KIZ PRSI L, R T A R RE

AR, bR e YU AR EL 7 20 5 72 B 22 2 AR IR s i s(#23%, W PRIMM. A%
MI[5]H1 Use-Modify-Create FEM[ 6], JXEE20 ST 72 355 1 ARS8 38 BELAR RIS 9 5 (LI, 5 5028
FHIGEZ A SR, ASSCHR A DU it 2 S g SO Y 5 EA T R AT 3 (22 AR AR AR SR
BRI £, PRIMM Al Use-Modify-Create B804 “B2” {8 —FrBL, A SCREALR Halk— P4y
“CHADAMESTHE” R “ U SO PRSI RS o X ARG BT 0 FR RG] 2 2 T 2 G A I
NN U SRS, IR AUEAITIR, 2 B U IR R . R, AW SR A
bree L FE AR RN b, HEAT 1 SR P AU S SE AR X A AL BT

AESLIR R RE SIS FERIRFT & B —~ S~ M7 i, 53Ry SO
—~IZPHER” OB RERG . SRR H ERNEMAUS, Ef SRR &R i
AU BT E A Z AAFE W R I RE /T 2R ZE 52, AURSAh AN SOkt SO AT Mg Bl se BE AR L . AL,
¥ e AN T Python SifE SIS B IR A .

3.2. XRGERERE

MRAE L EgiR, FRATIRH 7“0 348 — RS A 42 S 48— ol S 4R — O g AR (1 0 s it o s
SCHRESE, WK1, DA R R TR B, SO SCRERR RIS, TE S A 1 Bl R DX A A IR v
H &K

BM B YIS XD IR SIS B nT AT RS LR VA E R, . 2T S I TS
BRI, FEMRE—ATRIEER LG, BB BUTE e & AR AR A . G534 B SR TR “ I
HARIDROZ UM 0 S 7 MRS, I A 6 T amfRpE L 5RO, WnfE “ %o C5A” sKie s, 2
DU MR R (B S S HLE BREIGR ., REAISER), FEBTZEFRERE XA

SN

DOI: 10.12677/ass.2026.157567 228 SR EERT


https://doi.org/10.12677/ass.2026.157567

BB LS CREAREEIR? 5 12 AT E R RAT A7 7 S5, AN IE A K Y

e ARSI SRR B AR, MHER L (B AR b S A . B BHE L 5]
REAE), AR HEASGAEN D BRI FIER TAE, KIERMESH “ NEITih%miE”
MG ——E “AWEBMER” EA R ES Ay B T SO A, ik
PAAERE ISR E AR SR IG fe R A AT b B, AR “SCAR R SEiGrh, SZIMgs H se BRI STIRT
TP FeH AL R R AR, 122 SOPFBAT B CL R 37 B r IR A, SR R EE5E A 3~5 4T
RO RIAT . IR A7 SRR RE R R N “CEET B “EEHT .

F=Hre SEESOR. SURY B S SRR R MRS, bR IR BT Bk . AN AR A
&, SO B ERIR A RE I ——IX R — IR G S A AR B HAE A RS I RE [ 7], 2R
B T R R AR A AU S A R . R R A PIE R KA ILRC BL R R A R
DA, IXLEHR ZIN AL A I . e IS EARSE —WIECEEST, 4
— B AR R 7B A S A IR DL S BME SR A AR L S A R L A R, P prin 10T R
B AR REAT SR, FINACSRTT “4RB T UAEIR. ARRAT AEHR " o XA R T2 1R B
BEJ1, MBI T4 R B S R LS B TRk

VAR SZAE. BB BR L TA SO, AEFRUH, b ENCKEIR A s P ERF. ML
G R — ABAEIRAE AR R A S R 5 SIS 7 BEAT , IX I 224 e 22 BT =Pir A9 22 >0 542 1 R EACAS ) 2.
FrBUg S DL 2256, AINLHAEIIRE . IR E ST, ARF2AATE 2P —A> “224
GG IRE ", AR RSL ROTEME . 4G HER M S5 8 AE . AT DLA i 5 22 22 (1 g fe
AKOP, WRSIRAH: B, TR EAOH” MEZ

i BRI A, DR A SO R AR B A e R iR, T R Sh R B R A
RSB, FUMRFEIERE T 3 PP R R AR A 2 A 2l Bl SO B B AR A Ao S o R P4
F&), T LIRS A SN RIS A SO R . Bildn, 0T OUERMR AR AR BrBeRILIL
SR, BOMAT e vk oo BB ERHEN OISR PR TN TR C O BrBUk R 2
e NRBATRARE m A, UM AT Eh AR “PERtE 7 3C88” (RSt iRAT . SR ptRSR I A
Z2) sl GINF B, AEHAERIER £ T SORAT SRR SO R T2 Eh SO, #fR 1 Her 3
FRIRZAF AR 2N “ RO KR N, % 7 “—JIU17 AR B K BEEA 2, AL T iR
AR N P P ) SR S A

JRITHRAE
(SZZRHE0R)

AR

RS2

HEALTIBEES
(ZERERR)

Figure 1. Schematic diagram of a four-stage progressive experimental scaffold model
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Table 1. Comparison of traditional experiment questions and their Al-adapted versions
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