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Abstract—Addressing the triple "aphasia" dilemma of traditional programming education in the Al era, this study has
constructed a "Four-Engine Drive" teaching model and a "4E-VAL" evaluation system. Through a blended study, it was
found that all indicators in the experimental class were significantly better than those in the control class. Specifically,
the frequency of classroom interaction increased by more than 100%, the project completion rate rose from 78% to 92%,
students' independent coding ability was enhanced, and the Al-generated code rate decreased from 47% to 26%. The
number of project innovations doubled. Furthermore, the experimental class achieved 5.5 times, 13 times, and 8.5 times
the number of software copyrights/patents, provincial-level competition awards, and industry certificates, respectively,
compared to the control class. The research indicates that this model and evaluation system effectively reconstruct
teaching behavior, stimulate students' innovative vitality, and provide a theoretical framework and practical path for
reconstructing programming education models in the intelligent era.

Keywords—AI Era,Programming Education, “Aphasia” Dilemma,“Four-Engine Drive” Teaching Model, “4E-VAL”

Evaluation System
1 51 5

AR, N TR BERAR M 5 dn e R IE VR ZI LA
EHEREEZHE", LA ChatGPT. OpenAl Codex Ay
REM AT g2 THE, O ZNHTHHENREHE
. U, Kazemitabaar S8 N[IWFFLTEH, 7ETHE
WigmfE20# 8 OpenAl Codex AT 4wfe T H, A%
HEhEEA A A AR, JF B RFRIR 5t AR
PR 52 BN 18] PN 58 B AT 45 B S 33 36, I AN R % 745 B
ARSI IR SRR BB O, M HARAE
—EFEE ERRR T WA R AT THE™ . SR, AT
SRR TR B H B R AR TR AL A

KGR A SRR ARE AR 2024 A FE BB R
JEFIBA\TIH (SFTD202401) . J 7 ZFE T.Z2B5% 2024 45 LI
H (WZY202401) . |~ AREET 2K 2025 4 HRFE #0F = 00 H
(KCJYS202503) #Hh.

* K EIAER: SKIRIE 762097419@qq.com.

Phdil. — 7, EATR DU HOT I AR, R
FOMART B totn, AT TR AT DAFS Bh20Um i1
PPT. ZERZR T B BRI A AL it iR Hs
Wishe Ji—7J5m, AT TR thxi & Sigmfe a3
KM BRAGErf T . 20T, SR HCALE AT ol T
IEfA=E “RIE” N

(1) FRBUBPLE . FUTAEN “FniMEs2E " 1)
P AT TR SEm 4 B e 15548 5

(2) BEAIPIOT R LA SRAZ BN FH T A 2B ik
RENBY, gt 1% )5 SN 5 5 B A A HR S R
BRE. TREBYERE 5, RAEX 224 I sLhe
5% AT T HARHS

(3) HAEMMERK . FfEEras (Us T TR
BeREN R, R JEik [ N RE AR ey i JE 4 5 13T fiE
TIVRR . BEXT LR, ARTFUIRH ¢ PSR
oA, DARGVEEM TR AR A . E

2325-0208 / © 2025 ISEP


mailto:762097419@qq.com

ATIARGRFE A A T X FeR2 . RS EM 287

BRE YR 5| FE A ERCARAR R . T H SLik 5] 2R
TR ANUEARE T M e ) B . S geii ik g
BHESW O, MR AN E RS, JEED
Ky “4E-VAL” YA R, M “Exploration” .
“Execution” . “Employability” . “Edge” /44~
e EM R IV HELE, NEEE R T NIRRT
BV SO 1) SE B AR TR TT 585 9 AT ARG & AL
P FEI ARSI GBS 7 30 S S SRS

B IRIE N AL F AR R B BN A 3R 44 1 28
SRS SRR AR

2 KIiE: Al RAF T REXHETIRREE
2.1 FENRERYEAE

LGt ENEERE S, BUTEEHRERN L
WHER S FE ISR AR, KB HiRE “miifasE”
FIiZ.OAr o SR, BEE Al HEARPERE, X—
BT 1E T8 32 5 BT AR A b s, %35 AT 4%
R THZMAT, EHAIA ChatGPT. OpenAl
Codex. Claude Code 4§, [E NN @E LR, SCOMR
f4. CodeArts Snap. iFlyCode %%, Xt AT ZRFE T
R ARKIERE 7 SV NI B ARE S IR, Sem A2 st
MRS B BRI, SR 70 g AR I R I8 21 R
ANFAUK I FOM 48 5, JEixee AT T HEtRERE
PO IRIG R TT R, & Stack Overflow fE 2023 4F
P —gt e 9 B RE R IAER R, A 82. 6%
TRk EZ w4 AT AT 40 5 ook e i 4 %
XK, AT THOREN NmfEsE ) 55cgkid 2, Zom
VBN R VR ME— SRR B B B35 55 4 . X PRI B AE
WA _FW I, A BB A R B8 i ) L,
FRMNATRERAKRBT AL, MaAEm MG . Kt
DAAE, 2R RN A% 38 77 Th i 32 AE IR =, %0
PR E T G 6 TLfE fa AL o

2.2 N IRFREBYEER

e e Gk P W = R e e e &= e P
KRR AR AU S RE ). TR iR
o DI SRS BN N T A IR AR A B, AR I %
ESGBUR (B - WSS N S B W (R A i
AR gRRETE FIRARE . AR, ST RS
Wiz HBE /) o fBFE AL THRITZMHKET, Xt
G207 SN A RIT 0 - i AT T HAES5H
B R PR A A, SR A BAT — e XE L ) G A
155, AEAFSUMAE LA A 2R BRI IR RS HE A b
HEEE SR o B, Denny S ANMIWFFLRI,
AN AT T H AU H B 152 THE 0 Hr e
ANA] R O BE 7, (BB AT FE AR AT 7T RE 2 ZAUNS
B Sy Sk R 5 R A1 77 DL MU 89 A 2R I N Bl
Ao BRI, 2 R VAR A R A ALK A

MIESLgmAERe 71 50 AT THAKEFERE, 8100
T s 21 2 PRI 353 o

2.3 HBEMENZRS

AR HCA %0 HAR, ARAUUR IR Tiksa A 5
BHFEX— T HIERGRE, A TRIRPEA N R B4
SRIHRE ), LAERIRER IR R F R o iR
AR BRI ACH MR R R, R i SR
BYE. ARG B REE T RTR, AR DGR AT
WAz MG gn R ECE R YIRS R AT AR
WA R B RHE R RE ), {5 AT TR ) DU E Bt 1A
B, HMRIE AN RIS R EenT
R e B tA B 4E . Beng Risis F iR it ey
BIHELERAA o ERIEEAAGE LS T, [l
B AURR, R ASEBL N A R ECE I, fERE 7
N AR R RRENA T TR B

3 fIFTmRIIREX
3.1 BlFEFS

AW TE A0 HT 2 EARILAE AT B T B AL g 72
g ORIET BISHESMEE . HeaasEM . PR
REF=ATTH, RGEVEHEIR T AL W ARFEEE P
T e Bk B, AT TR B R 25 A
F=r

(1) 4R =58 “RIE” FURHELR, REtHER 11
AT Pl TAE G NIRRT AR RRBURL. BEJIVE
s A UHME =D IE R SRR, AT
PR FEHE Y AW FCHR L OB AL AT

(2) HRPTH “IUEEIRZ " HeA, Wi R
RURGIHE TUH LB %, DAEbRES . SE3 L
SIEERIYM FINLE], SEELTH LR RE O 1A iU

to —J5th, < DUBEEKEN” FrEp R R fE IR
SIEE” L “TUH KBS S EMRIREIRAR R, Wk

AT ey N G RE R T O RRABUBH 71X — R
7, OGRS CRIRMERE " AR
N CBYERIRE T o BUTERE it —RIBK
PER R, 512 ThRe R B . BRI LB A 5,
RS B AR, UM EERR A E RSB E W
REST, JETR RR AL B RE T4 Dy JB Al 4 5 v ko
FE; J3—Jrim,  “DUBELREN 7 He A EOR A A SE AR
BIHAESS, @ HLVNAR R T RICIRSEN S, &
eI H QR YRR, A ER K, B IR
Bri8ge. tbhh,  “AERSMESIEE” A “SEZRHEAL G5
BERE IR AL T AT ML RIS Bh S, 22 ST SEHEROR,
BRI R 7R 22 A BB B4 . BOM AL SR L e AL 4
WREE AL N B AR DS &, K gm P2 E MR
Al THEAERIIZR, FerQlEte 5 b B YR,

2325-0208 / © 2025 ISEP



THEPBAR 5 HE #l

288 Journal of Comouter Technology and Education

IR A A% O

(3) M “A4E-VAL” Z4EV PN IA R BTG5 %
B LLIX 2y 2 BSE e s AT T AR 1) B, )
H#OY4E-VAL”  ZYETEIMR R ZIPN R R AR 2
I H AR AT AR RN RERE IS 30%, JF HAZ O
REARRY ANy B AR A0l 22 2R Fahgm A2 SL B, T Al
T ) 2B R ARG B A SR Ay B 0 B SE L DO g
UeAl, HZZE R AT I H B, BR S A VR AN AR 0
H e B . BI85 DL AR I ik A% A g 21 11 )
BRI TR, WA RIEREIS, PPl 2E X
STV ) B AR P R S R R 1 « Jl X — R T
“4E-VAL” ZYEVPN R R BB SR RAL ST 7R R
76 AL s FTHIGR “TPN R R B 1“8 1)
B, S SR AR RE ST AT . B TRV .

3.2 MiImENX

AT FE RS AT BORX A R R M f e f2 ft 7
HgTR T, 1 HIEE R R R @A BT,
NBEFRIE R AN R AR B B RN A B0E 77k
St XHESH AT FHLECE S A A
BRRE L. BRI, AHTTRIB S XA
LA =ANJ5 1

(D BB AR R TT % . W “ Y%
sl HeARRA, BRSR T HOT MR RRA R
SRS HUE SR M R, M T RESI PP AR, TR
MERFE B vt 21 o7 5 OREE (1 52 B P

(2) HEHREHH % OME . HESFEHH T
HAES RN ZRHe i b B A4ERE 7%, @ TUH Sk AT
WA EASEFR A i, AR TR A AE A TR
b5 P EIPIVAS 1 N AW I N

(3) FESLATHES I SEHE R AT . 2 H A oA A TR A
PO A R B IR R, B SRR AR T
AR AL T T A A S v
4 FEy: Al BFRFEEFTER
4.1 “MERZ” HFRE

AR FEAT XS A% STt S LG A PR AE AT I I
fHy kil ” WS, R AT BFARGRARBE BE=,
PESR T “DUBEIRZ)” HUARAL ., “PUEEINE " HE
R B RE BT 5| R T G Oy AR R e
R FR 2 SRR, 1P 61 AL BiECRMUT E20m &
VR, M0 EL AT ARG R il st il 2o AR R, REMB ARG (0
AR RE ST EAN AL TR SR, ERLITH 52
B G| BERE IR AR W TR B LR I AR RE 70 A
UEARE 51 B o 22 AR Tl B R AT L2 06, 3R T
A IRNETE Sy A TE RS AL 51 BE RO A 2T

PR, BEINSEA RO H LR AT L.« DK
FUABRNE 1 PR

. BRI
[mpms | [ #esE | [ 98mm | |
| upEsE | [asE | | ukE
RINE: |
[GeEETEE | [ fetAREsiEs | [T | [ iEES ||
e

NERESIE

A%ﬂ\?
| areer |

IErEles e
[ wmhE | [ wmhE | [ sEAE | !

CoEmbaE 0
e || BEMARRIEAGE |
= REE | sk mnnrEL | 4EE *

{ESEMERR: T LR R A |

¥

i = =

)
bl
E ]
F

B “EEREhT HEFER
(1) HHEBTIR G %

AT AL B SR AR Re s IR o1 2, R
K& 1% F & R AR RS DhRE . BORMEEL. Rk M5
Wit Al BESDIRE T RE EL NIREG
RECAM PBL Wi H RN Bk 4h, % F &R E
oo | I A T S {1 ) B D= S N U e )
UM F T N, RIS B E S S
B o DA SERS BN I R BER IR EE A, IR AR
2k b2 MR AU R AN PBL I H s FE ARG B 1B
. B, QAR RIEE, HBUN %
HFRBEENZ V&, HEFERITRTAEY. i
U] DA AR AR R FE B . #05E . PPT. MESE
FIRBNZ PG HIR, HBUNEZT & 6 %IRRT
HERERE (il 2 BrR) o 2R A AR B R
PRSI, B S R EIAH B 2 S W, iR 25
BRItz b, Z A “AT BhE” #ib, TTLLBERS BEith
PR A 2 A R AR G IR & i 8, 5 Bh 22 A2 5
PRBE AR ARAR N 1R s, B — B R B TREN T2
JTILE 5 G 2 A 3 PP e A 22 AR AT “— R —7 AN
ISR . B&)a, MEZETFAIRIRME 7 AL 14
SMTIhRE (i 3 Fran) , i%ThRERER e X A )
BEMEN . WS 5 E GRS ST A AT,
IR A E S Il 4 B . R EEE
U, UM T AEPEG A 1) 5 ST LA RO FiR
FEREN, (8T 90n A, AR EH
R

2325-0208 / © 2025 ISEP



ATRRIMFEZ B IIE\Fe . RiB S EM 289

2 RIEFENREEME

o (i, BRAFHE
B R, (SRR S ENESEE, TR

3 BEZMTFA Al FIESHIER

O «{tz
> FH =
mt B R
O #I=E

B 4 MRFESREER
(2) T H L5 %
7 458 BRI H AR5

AWK & B4 TR A X #= M PBL
(Project-Based Learning, ZETIiHMS) M5
iR (w1, priE 4k, R/
FARHIMAE B2 T 6 @ IR, A2 REEEn iR B
DL Je 2k FIRFE TR, oA AT IR B &% Pl “ 4
7, RGBT R, ZUTFER IR 32 2R H PBL
W H B, @RI N, D s

BRI, DAHCRIE R E R BIFRE ). T
FERBYERE ST BIAUMEVAIERE /. WOk IRAE . X H
D310 LA S48 Bl B2 T K B EREE 0 B, AESRFERT 4R
FOM a2 AN HRREARN. WREFHRTEH . RIEH
R 2 e SRR ECE HARSE, TR 2R 8k T
TP, BRI VUNON AL, BN E — A H AR
TUH, JFESH K BARE S AR 22 HE,  BIERAESS
S, AR EE I TR PR A e B i T H A L
FHRSCAE BERE . 22 A2 BT RS AE 25 A B I 55
HdT G 50%, X AT H #EAT VRS IARHELIZR 1 .

x® 1 FETBWSIRE

WA | BE

5 | A RS
SRS AT RE TS ARV RE 71,
I | 20| HRSLSS RGN SR TR 5 X
PR
stpshl | 15 | MBREEERRSS BT, R

A BB AHMESS OREEITH HERE R RE

QIR B4 S SLERET), BEYAEAATH

B 15
i b AR . vk R B

B ST R R e
BA | 20 |8, R B R A

K

@ Al T A

TV A2 LN N AT 5E BT E AT 45 B, AT DUF)
F AT T EAHBhRFE, 24408 %) ) i, tn] DUs
BEZHETE R AL Bh# (i 5 fFran) BB AT
TR ) SR v i) B R . (BN T R R A R
WY B AR R FRE RN, WOk A I E s AR
e, ZARFREL R A AR PR A I I H ARRS AT A R A
Refaid 30%, FHAZOHEIELIEA H O, S
OEVEIHE S I AR B TR IR AT AT H SR
P H AT i Bh AR AR AT U, DO AT 4
Wi N 25 DA R s o 0T AE B A% 2 AR B 28 1) T ARG
i, B IAFELE SR AT ZRFE FOARAS, AT L i 2 5
FNELR A4 P37 S BUAZ O S VEARRS 14 77 AT 56

HRAE

B IREE IR, RN

43748

( ) Bks

& 5 HBEZHETEA B

2325-0208 / © 2025 ISEP



THEPBAR 5 HE #l

290 Journal of Comouter Technology and Education

(3) NUEFRHET]

Frid i uEAR#E 51 8, B S5 5na it 17 &4, 5l
MNATWAUBANER R, A 88 2 B B A AT ) AAAIE
WEF, R ) B AR AR B ORI R A AT
ZUG, ([FESENEAEERG AR ENTHRE, I
AR RN SRS 7). [RIRE DA SR Bl B T R B i
FENB, ARRFESHENAFESLAE, 51N ICT 1Tk
BUBANUEAR 2, N2 AP RE i85 a4 . %k
FESHENEESLEIF R OIE R R, SR EE RN
BB R, AR v UE “ERETE” SFaE
AR URFE IR AT ST RRSR S, AR S D] SE AR R
FEJE, ATUARYE B CrIae 1K, RiEA N EEERE
B HCTAVHCTP ZEAT AR+, ARk S —MEH )G,
BRAE BRSO SR AH R I 4« TR E B2, R
PR N 100 43, M5 Ja A RS T 100 45, 2%
ARG ARIC A 100 4o 254 2 BUAS [ 250 A B )5
MR WIER 2 FioR . ZIRFEAT5I AIAEN TICT 1Tk
IER R E R IEGE . W24, it EEath
ARATE,  H [ B P A DGIE bR v 5 AT\ B A7 g f) SR
UABRENEAUS TR SR e SN B R ISR A N
SKRZH,

® 2 FEEREBmMAaSRE

RIS — RIS, N B NIRRT R S kS,
BRAE RSN 100 43, #5004y J5 TRER S sk T 100 47,
R SR IE N 100 47

®3 FERTEMHESRE

PR Aoy
— % 10
—% 5
=% 3
MU K UL b 2

4.2  “4E-VAL” ZHEIENIEFR

HTA AR T “PEER)” B, A
SRR B LA RIGAFEH, ik, A5
BT IR H AL A E T “4E-VAL”
( Evaluation of Exploration, Execution,
Employability, Edge) Z4EVEMNMRR, HT M4
B E LN IR . ZRETEN R R EEM
“Exploration” . “Execution” . “Employability”.
“Edge” WUNEFEFE LA “5 2] 037 “SE )7,
“POl AT L “SESNT o “4E-VALY ZYETFEM IR R
Wk 4 P

UEF5 A EXERID R4 MEVALT SHFMER
HCTA 3 “«gE-VA . el DU ‘ §=957
HCTP 5 L” W4 | o0 | s #er | meokE | Sk
HCIE 0 wr | BT am &
HarmonyOS F FF & #FH = BME | 5 HETELLE | 50%

(4 FERBRIE Explora | %:2J R TR zigéﬁéﬁ

X -~ B He DI 1] N N Y

ARFF B NGRS, HERIERE. 3 | tion | 2 ) 4 B, %3]

WG rf, BT IS 4 . SRS SR B L %k

WAL IERE . BN ERMREE (nE 1D . _ )

T I BE R4 22, I B A ) App”, | Dxecutd | SEBR EISEE O MDRALES ) S0%
FHIRE Sk R Ay o A —

fF. HU, BIRMFBAENEN T, FHFHEEH | i | ) ol HHGEN A
INEEAE B TCT KEE. HITHR B AR S ol f T T T R p—

B, fERLIEh RIS A, wam | e | T | ge SERREMA

SPRAFHENE W7 B CEE LR T IRLZ
WA, EHEEN ERINS 2 EEANRB R, Tk
FREZZEZIMEIRM+ PR, b2 ErE
FRIUH AN, B2, Britz
b, ARG RIS, RENIR RS RS —
SE MGy

FEZIAFRFRIZESE, KGRI A
— R, FRFEELR I WA Y SRR 1 2 R SE SRR
ATBE RSSO DA SRS 2 S F T At B BR AR
FEZIMAFER IR 0K 3 o, F4

DA 52 8% 3l B FF R dE BT ERFE ], 2R R
RS GN 100 4y, Hir“Exploration” fll“Execution”
B SRS 50%. #5 % AE S I HRL VIR iR FF 3R 1R
WES, BUE S AESMTEIEIRAL, AR SRATAH B BN 4
FNAr Ja S ARG 100 43, i S5 e STk AR 2 100
e

5 SIgit

ARSI R “ =W BUBit A S %, AR
FOSLIRE I BT R SR IF I E AT TR BE X e g e

2325-0208 / © 2025 ISEP



ATIARGRFE A A T X FeR2 . RS EM 291

HEm. B BOVEREM Y], EAITIE R RE
BTG BoMBOV B, RITL E& TR
A PBL ARSS & M R ST A 206 S =BTk
NVEREALACI, 3 R 5 BIF 98 777 2 4 P VT Al 0730
Ro =ZAMHBICE 1 B HR-HEE LR RIIE”
IR &, JE RIS AU SEBL B A R RE M RR BT .

51 HEBEFTaER

AT TC LU R HE M 2% T 6 IR,
REAL 2 A 20 A ST . 1 8 BB & = MR,
B AT T RITER, REES IR IR
P AT SIS T IR AR SO 55 2 A Z K, A
ARSI RN R R, L5 TH
KB =0l iR &, Horb B B ur iR e SR
LIk 65%. HK, SETHAERIREEEER, 4
o R R RR AR R, S BORFE AR B,
SEHL AR ML 5 SE B RE A AT LA RS . B e, FE A
BRSO, I AT 22 i, W SERER AR
A g BRI, V)R R H G N A S SR R SCHE

52 HEFIIE

AT TR AE LI T T, AR B AN A
T =APATHEEI R R e stk . o, ABE (38
N> 5 BHE (38 N) fENSEERA, CHE (40 N) fEN
KEHERZH, AT PE AT S8 i 0 A Ak m ), L
AR FE T RS M o VR St SR 06 2H >R FH 26 F 28
MRERAFE PBL AL A M AIH . fER AT B
HomiE R 6 KA G SRS R, B
TUERAAI S R I 80 % i 2] 4 S0k, SRR 5E
PRI S A S AT E R AR U g R EC I LA
PBL NAZ O, B AR IR R n)
fifdkae /s U SEERM BB R A AR D/NH B T 5
FRFRSR AT TT R ARG S AR AR SRR
PRFE SN AR A R 2k R 7, fERATIY
B, oM SRR R A ST, EREEAERC
B TR, eSS A ST E R R I 2R R
HOEAT R B DLBOM PR N, M 2 AR SR AR AR
() B R s URAE 45 TR 5 R 7 A8 58 /N R A
ERRAMT TR AU S A AR AR

)
5.3 RURIHE

AW TR RS T T51%, i SR B AT
REJJMPP AN, SEEG (A PEAN B PE) %4 R A U %
WENHCFRAL, WHRA (C D) ARG R T
o APERT B BEAAE 52 31T N S RE I ARECT C PEYY
PRAGRFFETE, WK 5 Pos. XK 5 #EAT R,
“IHEEIREN . FA A M TR S AT N
A, BTKIT “ B REBTIRSI B Bt R kR

A, A ORI NRR S E R RO R R, R
PRFR IOV R B 22 2E 3 52 i) 5 1T 18 I A I 2
e RS R, “TUH SRR 7 JE A s,
s, ARSI FoR B S 9AEE, T dR
THYBUH SERSE SRR T CERRESIEE” 5 “5E
TSI WL FRBOR 1 5 A SEEAT ML AT 1 A A
71, ARAEH T H b g Re SRR . A, 1
“AE-VAL” VAR R MAR 551 % T, A4
SERUZ O DI REH RS ) 1 1% 5 LL BT 21 B2 5 Tt

x5 1RGERIR VS MEIRFHIRE

- RGRR DY ER IR S R
E=77
C¥t AR B
PR H BRI
R/ 4 8 10
T H 58 185 . . ,
Iy = B 78% 88% 92%
AT ARHE A i % 47% 28% 26%
Rl L4 L2T/T | 2.4 T/ | 2.8 Ti/
(RIS HE) H i H g
I H & #Evr oy
Gl 100 40 7 82 86

AL HO E PE LR S A AT W R, A PR
FIVUBER BN A, M TR G RT3, AU
UM 5 1 AR, T L 27 A 068 2800 1 3 i P e
AR IRTE, WK 6 Prn.

100%
90% 1
o 1
80% i- E i-u- :
700 | i : i
1
so%| | | :
50% | i i 5“: i
P '
a0%- i i : i
H H i
30% i =TT ; !
H (]
209% | ; b i
H ! -
10%| : : E : :
03 L I il i : | _| ' - d
HibfsE BglE HiEiF=s WTEEE
CH 83% 20% 10% 82%
[ TE 30% 55% 15% 92%
OBIF 32% 52% 15% a5%

B 6 BTRERESHFRE

W ARG GG R, DUEEIR B AR
FEROR 2 AENHNE 71 HESHRE JbnAEACIAIE D T B HL
37 BEI;RE, WK 6 .

xR 6 BEAT AT R A, AEARER G B/
BRI AR SLERE TN T (1 B BER I DL AR $e
PRAEA K BOAT ML AE 5 = AN R B4R T b, S e
RIS HE (ABE. B YD 250 20 R A% G a1
¥E(CHD .

2325-0208 / © 2025 ISEP



THEPBAR 5 HE #l

292 Journal of Comouter Technology and Education

® 6 BESTUMR

| WEER | RR |
(oF; 2 1 T 6 4>
A Bf 44~ 5 T 23/
B ¥t 7 8 Tl 28

WA, R BIETaE ) L, SEIREE R B 45
o APEYE B RIS /TR E (11 A4S XTI
PECHE (24 [195.5 %, IXFRELIILH F15% 28 0K
AN ROEOR T A REERE, JRRe
RN B FR AU S i R . FLIR, FESEE
SHKE L, SRIGHERIFERIMR . fEE PSR
EKFSEET, AYES B UEILHK 13 1, ik C HEY
1T, X —5Bomeg SRR, SCUG 3R A6 i vh B 24
4R A R ). BRI HIEMERE 115 2] T 41
VPR R RN . B, TEHRERRHELL SR
HE& T, RIS PO . AL B BEEILIRTSAT
MAEFS 51 4, AIEP R iz w1 C PE X RN
UERRUE S 37 i Th 5] 525 Sy FE AT T VR AR,
HALE R 7T WA ifbsiE, SR T A
ol 5E 577

6 ZERIE

AT T XS AT AR H (0« R8I, 41
B 7 DSOS " HOEARRL R “4B-VAL” 4k
PR R, T RN R R AN BRE I 2R ) R 4
MIEE AR T AT IR AR . AT, WAL T R PR
PE, Eoln, SCIRFEAS EEORE 2R, RORFHE—
AR UG B AR R R ) G s BRIt 4h, AT
PR PRI R J th BEOR AR BARFF NS B I
e, JE S ORI AR T [

(1) RZE K TR A 20 IOIR LR 5

(2) FEEPE AR E MEA PN RE, LR
HEMIRE SR FEVPASHEZR . DB REmHAUGn FE 2 1 B3R
RIESRMERFEBN T

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

2 % XX M

AT R ES R T MARAN L RERERRIRER
DML AR 5208 %47,2024,12(6):1-7.

B e Tk A, 7 7 25 AT RS BR 3 1 - S LR AR L4
A IR A E RS 2B 5 0 H R I T HE AL
HH,2025,(09):229-234.

VUL, 2 08 SRR S AU 1 5 R iH 5 5 N T e
BEETRFEHC A R 0] B R ,2025,(09):178-184

FNEESC. ATALS: 3 Re iy AR ) Bt e ia ARE (D). B
INE K224k (NSCRHE2FRFEERR), 2025, 64(3): 154-162

08, T 5 AR N T BEFEPython# 24 h 1 L 5 J8
ZI T EABAR S HE 54%,2024,12(02):31-36

Kazemitabaar M, Chow J, Ma C K T, et al. Studying the
effect of Al code generators on supporting novice learners in
introductory programming[C]//Proceedings of the 2023 CHI
Conference on Human Factors in Computing Systems. 2023:
1-23.

Jost G, Taneski V, Karakati¢ S, et al. The impact of large
language models on programming education and student
learning outcomes[J]. Applied Sciences, 2024, 14(10): 4115.
FEPEAR B TR 0 TR R B B o S (]
B {5 BHOR A ,2022,(19):91-93.

Becker B A, Denny P, Finnie-Ansley J, et al. Programming
is hard-or at least it used to be: Educational opportunities and
challenges of ai code generation[C]//Proceedings of the 54th
ACM Technical Symposium on Computer Science
Education V. 1. 2023: 500-506.

IR A, T RB R RE AU B N, Bl
LX), 2440288 B 4,2024,(09):3-12.

Perrault R, Clark J. Artificial intelligence index report
2024[1]. 2024.

Denny P, Leinonen J, Prather J, et al. Prompt Problems: A
new programming exercise for the generative Al
era[C]//Proceedings of the 55th ACM Technical Symposium
on Computer Science Education V. 1. 2024: 296-302.

kA, B, kKR, . R EE HME T
ChatGPT: WK, £, B S5HRER[T]. BARIMTE K%
W (FHE R, 2023, 41(7):91.

Robins A V, Margulieux L E, Morrison B B, et al. Cognitive
sciences for computing education[J]. The Cambridge
handbook of computing education research,2019: 231-275.

Denny P, Prather J, Becker B A, et al. Computing education
in the era of generative AI[J]. Communications of the ACM,
2024, 67(2): 56-67.

2325-0208 / © 2025 ISEP



