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Abstract—This paper addresses the inadequacy of the traditional teacher—student dyad for explaining classroom
interaction when large language models participate continuously in computer science teaching. Drawing on surveys,
classroom experiments, and course cases, it develops a teacher—student—Al tripartite structure. In this structure,
teachers design tasks and rules, students remain responsible for understanding and verification, and Al provides
feedback and generation support. The operating mechanism follows four steps: independent prediction, human—Al
comparison, evidence-based auditing, and reflective improvement. Cases from data structures, software engineering,
and introductory artificial intelligence turn Al outputs into learning objects that students must compare, test, and
revise. Effectiveness is evaluated through learning outcomes, interaction quality, Al-use processes, and auditing
competence. The analysis indicates that the value of the tripartite structure lies not in increasing Al-use frequency, but
in using task boundaries, trust calibration, process records, and oral defense to prevent the classroom from
degenerating into a student—Al dyad and to promote active learning, critical verification, and responsible human—AI

collaboration.

Keywords—teacher—student—Al structure; large language models; computer science classroom; classroom interaction;

instructional design; effectiveness evaluation

1 5 &

KBRS S5, RN EE R ARG
IEFEM “HUN P —2 482" B nsi, i
s AR TREFEZ 5 =M. FAEAH
WA TR, W2xmE AT WS RO, Ak
WX AL 2RI H 7 585 BOMA T R gt En iR b,
WADAZI T AT A FH D 5 o B ) SRR IR U i i B
3. CHAFHA RN, EEARAER AT TAEMH
FM 2024 1K) 66%_ETFE 2025 £ 92%, 2026 fEik
B 95%; {EHIZAT S A Ad A AR o AT () B3 A 2024
ERY 53%_E T 2025 FEH 88%, 2026 FEiK F 94%1-2,

*ENIEE: FM pwang@seu. edu. cn

XS U, RE AR AT AT AR,
MR AE AT AN FEE LAY

AL FALEAL IR E NN R, GRE ATT A
R SLIG AN, WHig “Ii—A—HL" =Jcsir
AT AE SRR B R R AR, DURATRR 6 A R E e
TR RIS, AT 2% R i ik & i (51
AL A FIAML . AT EPLAFI ML, K
REAESR N . 22422 0 AN AT AL
A5 AR B

= LRI BRI I SE £ Al

ZICES ML RS ek B AT . DA A
TR AT 173 L PHE A 1274 iR B 8dE, 18
HEEAESAE, WE5E. Bid. E2. . BT

2325-0208 /© 2026 ISEP


mailto:kewenjun@seu.edu.cn
mailto:pwang@seu.edu.cn

HEHEAR S
158

HE M

Journal of Computer Technology and Education

UMV AE RS 2 A AT Ao EA UM e AR gk
{#F9 GitHub Copilot A1 Google Colab JHRACHL. 4=
BRI AR SIE (4] o 22AIRSEH,  A0ATT 75 L5 I
AN BRFEAHOCHT AT 4R T .

HK, Al @R E RS Liu %L
THENUBIHAR AR RS AL T B, B2 i@ ezl
LR, AEA IR AERER AT F B 2ERME T B . 1%
T HBeMRE AR gt RS A%, R RFE 118
X [] 25 N2 S FAT B ) @, 9 T 25 0 1) 88% AN
77%051,

“Wi-2E-DL” ZInB R
i
Bt S
Ell 180 )i il
2 Bt PRA I b L] Al
SEHIF B ST xid e, Rt Ak B

E 1 REEBMNTEIRERN “WB—E—H =48

XALHT AT T DURSH A BN S DIRE, (HAA R A UR
S WIRSEZ E oA =

B, TEHERCHEARLMERE . FIFRFERE

AEFRBTRL, AR AT SRR, VRS A
AL AT G . BAEREIE, = # RR5E.

HIBAFE Y “ BOm g RIS, A48 B, AT 2k
B BB, oI DL R USRI AT 5B #oy

VA PREL, UMM RIRAL 8 517 27 3] it & 167,
R KRB N =Jeai R AL TR SLERHESE

2.1

= REMEHENFIRGTENIRT

SIS MIAMUR B AR AT, ok B #UR TAE
R4k  Anthropic 2025 2 F 4 20 H14) 74000
& EME B Claude X, KB 57%HX & FH T2

FFR, 13T HARETE, T%H TP #A LB, i
F1, X—HIERY, Al CLIFANLTEE. Z6)5%
iy PEMEAE R, PR ROBEEEIA T, R SN A 2
CEEAE MR ALY AL,

MBI, BOTM AT A 2> SUR PR BER AR
PR W, IR R ERIEE SR
R EEMRBBOD IS HE & DUAE, BUTRT ISR

BRI AR R P R ACRY L 34 5 1 AR AR
LT, IR B A e 0 R R BUm i e H
PRAPEANIESR I A O 8, 7500 AT ST IRE A2 R R

HERR AN ARG BN o

Bk, 1, “I—A—HL” =Juai MO
FEAFEAE AT TP A A, AT AT RN
it AR S AR E PP = 25 BRI . BUMAEH] AT

2325-0208 /©

# 1 SRBRERBMATHEESET
KU | MR/RB | ERET HerpT
95% % /b —Fi 7
HEPT o [5 A RHAE | AEAHAL, 94% | AT E HEN IR 31T
202621 | n=1054 T AE | i ESS
%
. 1734 U Y | SRR |,
Jise o iioragyim| A, wEpar | oo HEER
202504 . 3% B
# 5
06 B M| L e
CS50 i##@@ﬁ%nggﬁmﬁéwﬁ&ﬁ
with ALY 2 b R BB {H
g 1T
L chatrri g
o9 | N e | LTI, | 7 D AL A
S F {0 /> 5 8 | B
R
o e | BTG 2 | S04 T AT AR
TR BB P i, o | = e ik
e i
2.2 Z=rnEERRERREEIETR

w2, EPRRES— LUy, —ndiogs
FEDBBOR R U H R B IR, 1052 R L A

2026 ISEP




“I-LE-HL” = TC A SRR B ST 5T

159

WA . Digital Education Council 2024 4xFRk2%
T E D 16 NES 3839 454, 45 R R 86%[1)
2o DA TE SR S P ATOON, X AT fifi F O & o
B 1L P S v o S (L e R Ey | W 4 1 T <
IE, UG RRR AR HSE 2R S B AR

A, HZERD T RN RE. Bk, RE
i BT (S AR HE: SOV AT, (EESRIL Y]
EAEFE . IR AR 1K .

%2 SREMMRNERESIER
B | ATEHE waa Y WHER
s g | ERFEWEL e 3 g | e,
i ABONLEL LA |y e LS
51 AT AREE
Nz s sm | gomEE T A
PO \ BTN | gt bk & | 0% 40
b b3 it
oLty e | T B | TS| A i
o . AT« SRR | IR 7 2 7 0k | 75 0 A A
N KMIATIES AN v
W |5 R | Rt | RRCEE S
5 Rughiertmen | Tagesr | T
[{]— L) 2025 FEEBREM A EoR, U @R

Iz %A AT Bt st HRIN ARSI
J5 AR A AR AR IS AT . 2 2 i P v A P 6
5 Ho i) I6 BLAR AR R W] . =Joai M SR 2
ik AT HENURE, T2 T2 AR E 1A 7 TAESE LA,
fill AT BERESR PS5, XA BAE AR S BT %
W Bk, ABFRAE =0 R E N “Bm et
—HERR AT B FERE A IR, A2
B R oA AT o R BB, AR AT
BN R — 558, AT St 4 2 O T i
FIUSAES AT A ST AR

3 =nFMTHARSISEERE

TE=JCEER R, 0T A DA EARLE TR0 AT 435
HURMRBRL MR T8, Rl it HEsiE
AP I RE . ARREER ) == O e kAR
th, k3, FUNEEEPJOE AT 55 0] L AT 4H B0,
WAL AT 55 A 20 F 2 AR ST 58 1, RS AT i HE A A 52
MR BRI A

AR AW R AN, AR R RN
HE, TSR HUR TSI A AT R A LR ]
L BIEFEEHE CRIHEER. Jisc MEFEH, 2%
AT R EALZEON A AL S IR A EE, A AT
AREBARN B BB, X = Je 450 1) H AR AS 2 98
DHUTAEAE, WP EIT 5] S i & .

AT P €6 SR 8 7 N 28 STAKE RS A2 TR, A
FRUBE R . Xue FE5LIGFK M, ChatGPT 417E UML
R4 I 4, (H2E ) 48R B % 7 T E ChatGPT

2325-0208 /© 2026 ISEP

% 3 AEIRERA IS TR 2R

WA | OIS | BEES | AES | WHEE
mmms| L | W oa W

i :#%sﬂzﬁgggf ;gﬁg& B B
7 B in S
Wik er| . ek, @ R A

gtk | A | B e | L R
Ripa = W bR
BEmk. R E. |MBERS | M A i

GUHUE | R R | M A RORD . | BFRIACRD A | . A
sk |REA% | RS
U H | REHL. | MBI, | T B

R | 56 BB | KR, | ERIAIE A | R AL
i B |t 7

3.1 =miRERENEEIT

= JCUREL B LA SR I AN T RS ok,
MR E— MG BE IR 4. DL CHEgif) REN
B, Fomey e b P R, a0 AT A RIRE A
B, WP = SRR AT Ay R A (] B 2% 2=
SR s EARSMALSS AT, FRAE AT ZE BN
A, WS /NS AT R 5806 e X, 5 UM
HARYRU XM SEM . OB
PR ST R, ChatGPT nf AR AT & R
IR SE B AFIATT, RSt E R 52 )

SRR,

£ 4 U A SiREEm
BB | #UTEME | AEE | AISME | RREE
2 R -
N e AE e R S b TR S
‘ I L AL T
P P
» Lo | R | R
A | AR FALRRI e s | 2 e
iU Pidgmd | :
Yk i
RO | | ]
| k. | s
AT R ﬁﬁﬂﬂﬁ e Egjgﬁ iy
sy |6 1 A | AL, | 06w | iiie,
RE | RREE | SR | AWM
o |,
, W i R R s | kR
R | ﬁw“ﬂm i R

RSB SR B “ATEME R AN




THENEAR S5HEHE A

160 Journal of Computer Technology and Education

BAIE A o ATEE R EAEAEA FIALZ BT IS
i J A R BN A T IRE A Bk 2 2 76 Ry
ATHIHE 2 BT AUIIR B ER0bE (R A7 B0«
VTP, AL E B B, A T X
BN A, ALA RO T A BB TR . 7E
TR, B DR R RAURS T A R
XTI, TR AT A GRE . HAREIE
B R SR 45003,

Denny Z5#2 4 Prompt Problems #iBH, 4=z
AT AR RELE ST ] Dk 22 AR R S de ARk e
FIPEANARHS FETF, TAS B R LTS8 F N ME— H frl4,
XN = U R AMLIMEAE S $2 4t T B/ERE

4 EEITE: MG R md F2 IR

—ICEMREBA N, At RE SRS
BT NP RCEIREEKA], Al ATREIRTFBCRAA
FETHEEA . Xue 5250, ChatGPT 4 Java 4ife F13
534 30.64, 9 ChatGPT 44 29.69; J5 il “F351 4 4.73
A1 4.64, Z 53R B EHERIR[9]. X Ui B R S4G
T B I R 45 A iRt

ARSCEW “ = JUMRE” BREVEL 20 A DU R
OFEFR. F—RREIER, XA Emi4EsE,
FL R FE I 56 () IE A 2 . AR ST 1) 9 A 2R DL K
FouA R R, TR A R R (1 IR
FRIE. BB RRHIE, &HAEREFMANRRL
HUREE, WA E A e B R E [FAE A BRI
. BUMN A [F A PR ) BRSSO
BYETE 7. =208 AU ISR, E5IAN TR e
ZWgE T, TEILRFEERSRONANEAR, A
RAL B R BB LR B ZR gl AT S g, DAtk
PPl ANLEME RGBSR R d AR /), Rk
AETS L3N AT A2 B 25 H (A R Wk i It
BISRIGUESE SR, FERETE MR B CE R AR T & L
. X PURFRbRAH BN TS, FEW T (L gl R I
fheHE . AHUPME SHEAE L4E, Gef% E AR H P
M = JniRE I BF AR .

4.1 FWEEVPMHIEIRER

= ICEREL IR RE VPG 75 ZE R [0 & = el 2
ERGERT, RELRERL T, AT ZEHIEH
T . RERA ST A TR T3 e & e /11
B RE AR S = mil AT AR (B (A
Bk, PEOMFEARL AR A d A R A HEh A5
£, BAHRME T — A =JuiRE RPN A R WK 5,

ATFFLIE I S RIE T, AT 350 5 s SR T 2 (8l 3 A AF
EEBNKRK K. Gambo ZEXFTHE NS FE AL KR &
T RIEH, A% ChatGPT (R ENA FAML I ,
AELZEUT R s O 82 381 0 B ARRS 15 XU AR R A 248 e AN
JEUS], X B = e IR A VA T 2R RE A AR AL
Wil eSS R EM” S EERAE .
4.2 ‘=R AN TGS

=R B RS A N “IT—A—H1” BN
CHE—HL” S5K, FOm R AR BAT S AR R
PR TEBAT BB B2 B AR, NBG IhIX — W) 8, #Um
MNACATE A AT . B A BRI %, mA
AT R LR -

x5 ZHiREMETEIEREER

—RiET | R8s o RIR FRREE R

LSS ARYIE | 8IS, B3PF | & 5 HIE %

FARR | o pnkim e | BRI

= 7 SN ]
SRV, AR | e, S | 20 O D

TRE g pomae |8 LA

AT | 7R AY . 3R | AT &R | 2 & A K )

7 B RN | Rl F o R
RPATERR . it | .

en | R 3 HERE B | G A ST

&

AVBEFI AR SIRD | ARMEPS R I0E | 2 15 2 AR AT

2y ) o N > >
5T ¥rvE. BIpAT Y BT

R TAT UEHE S IR (B H A S HE BT 3, AR
SO E SIS PRS0 B A A R . I ERFE A
HUp B FEREAZ EOR R — 2, SRIRYERA “Iih—4
—HL” =JeEE, WIRPER A MEE, K 6 TR
TASEH] CRAF TR IR EUA 4R

® 6 FRPATHDESSIAEMEE R

45 A AR BOWURRSR (M£SD) JE RS (M£SD)
SLIGHE “—A—HL” ZuEF |48 72.6+8. 4 84.3+7.1

Xof B WA 47 72.2+8.1 78.1+7.6

B %= SEHG BT — Xof FR B 0.4 6.2

BARGE AR 55—, BB AT ML B4,
TRE AR JRIR AR 26—, BORPTA AT i iz

MEGERIAE: 28 =, FC/NHIHRME BHE
A5 BB, BRSO AT Fth AR RIRAIE

2325-0208 /© 2026 ISEP




“Im-A-HL” =TT

PG R A PR B SR T

161

s BB, BT IR AT XHEH &, bt
M HIURE X E LR, MR, REETHE
ABE T AT Rtk FEAARI 2 A A e A B R it
g — THEEEREAIT R, WG P RS pos i A
N5 BTN WP LE R AN RESIN AT, WIRLE A S
JRiE AT 25, WREEAE 55 WA AL IR SL 5E o

4.3 ZRERRGILSENE

FEA SN T RE PV BE N HBOH SURHE R
“Oi—AE—HL” G5 AR AL S AR e T 5
DIAE LRI 3Oy E 2R IR &, AR 20 12285 Al
RIPR P EL B DAL AT it Rt o 0L . D 17 B3
MR = o PR BN S B4, i LA (B ai ) (B
fETRE) M CANTERSR) =T TRERG, 2H2
BLATRE H A AR BSOS B S TN . X R, B A
BB R AR S B R ARE T AR L
BE, ol 1 AA2EXS AT HiBh 22 2 ) 1 sh %] 5 4R E
REST o AR PR e o R BOE B . IR TR S
SKEARSS ARV 2 ol &, TR RE i HR A S
Se IR IR B e,

DL (Edm g5 ) e a R0, k7, 1%
GEREE T B E . YR, AL AIE
FETIRIKIET, FAERSEEELIZET. =t
L DU AT DA ] — PN 25 i S DY 2B s b 2 s 25—,
FOMes W SN () LS E ol (i K E G510
B SRR RS ST IR AR, AR EE AR S TS
FECE R E (BURVE. PO BUhE. Sravkss) e
RUWBMERKE EMERDL, HSFTECKHEDH. 8
T35, HRARNOT S b S B R B S B B R A
()5 iR, FEIAIAT (nChatGPTER % FH B #eRi Al ) 12
W], SRASEIAS A B b . S =28, N AT ELAT AR
B B LUK H s 4T SR AR RS S H 1 ST Brph 28
G R, e =F 2 MR, FRREALR A
EMESIRESOL E . UYL, HOME s i ook
W, Bl O AP R A N0 (D) AR AR IR
FEOLATHT? TR 75 RIBONBER A, WRLL R R g7y
SIMTHERE T 7l X R, FAEMUFERE R
HNR, B A ) SEEG ATATAE FLGE

DL CBRA LAY R AT, O n] R 2
A SR — BEE S P U R R (S, S
BBRERIVRR) F LS WA SR s B, FEE
FI AT (1 Copilot YRR R M minl) AL — kA
MFERIIER. BiE, FEFERLLRFHARA, &
RARICH TP TRRER AT R 55 B R 0 5 1 58 ()
gerhllr, FERBAMR) o AEThRETE R (i S A |
e et DLRABHE X (HPBRFA. HiE
UL BRI « EIXAEFIF, AT F% A2 &
RAER, MR- MEFEFENNR. BEFERE
— RIS, Ui B IRLE FE R M R AN MR g

4, R PAIMAARAT 4 (AT R
ST, (SRR L8 RIREIR R,
AR A AR A B ] — AR IR
CPEELARAR T AR AN BT IO VR, U337
NG ALHIB" 19 T RSB

PL N TR RS R) BBV SN, ZofimT LA
Bk R ) AT $2i, EUREMRBRERR. JRE,
FLEMRBEHEMENITE T NS EHYR. BE, #Uh
AN R T s B, A AN TS &
A il INH R — N1k AT AR R R e 5.
ST — R EA PTG o RS EREAR
99, 9%, TREAK 0.1%) , SRJG ) AT “RS5H RN

B PR ARARI B AL AT 7, SR AT 25 ALt

HE “RELGEAAyR

111 28 5 A g AN~ 48 S AT

B}FD
%7 SREEEpLSEER
BT | BUTRGHE | 2EES | AAATR | B
o TN . 52 | R e A | K A fE
WA ggﬁgg Yoo W | T3 REE | R I
S TR s
e BT A |
wsporbi | DEMBS e gy | TR E
T E S Bk M i B
‘ wrmk] . |wmrms
o i | ORI g | TR
it |t e e | T e
o #
- o 25 52 j B
oo e | SR e o | v b
TR ATy b B gMﬁhaX L

SEARIE T DAL SR AT FHVR VA HE B R — > T
MOMIESRE “U2 26487, F AT RES T shiE et
H I8l 3 By 100%{EARG i ARG . S #3E [ ], AT
BEPR gt TS AL, S AL AE I R ——27
AAEE G AT EREVTERGEH” , ME¥RT
RSB G AT 32 5, AT IR BR PP O Fig A Z TR
KFo %, FMHERERLH OGN REIR
T AT FRER IR BRI A [0 250, DAL B LR 21 I AR

4.4 =EHRENRSR

N T AE = Te M IR VAL T #4, IRBEW A
N R AE ST 7548 AT BR2R = S HTIF AT LA,
MR AC R LR R R R AR . WEELGEE: &
I i E AT AT, ARG MALES, AT
R MR, AN 1R S SR R IT, LK
NHRBEHILFR T A X — BRI RE N “5
RN RETR” $elm) 523 FEYE 7 o 35— TR AT
[l AR ZAH 2 AR AR D RE . FUMARAE A L [F)pE L

2325-0208 /© 2026 ISEP



THENEAR S5HEHE A

162 Journal of Computer Technology and Education

BA VG, BABIHAR R R =ICIRE; 4 AT fih
BEAWTEL RS BisE. B EIH, B AR il B H,
VU358 B = T 2 R IEAE T BB [R] 80

5 Z5RiE

“Oii—E—HL” =R E R I A AT fa SO R
H, MR ENREPRIR RS RBAPFRHIR R .
NITEARRY, 24 AT Cae w14k, BUhtikid
AR SRR R R R (R B AT L2 AT (H IR S
R, AT PTG FEA BBk 88T Bk, =
TCUREL SGBREAE T UM BE T8 AT BN AT 8L 2R
AV AR o TF SR DU 35 9 A 4141
WAL FUMBrh RS Y, A RIRE AR . B AT
GG TR, AT $RELS. ARSI . ARG
o TIEMWT . (BAERAETE 7 I RRESE AT W26 AF T
= ICH M A A] B I L IR B R 2N

SE 30 Hk

[1]  Freeman J. Student Generative AI Survey 2025[R/0L].
Oxford: Higher Education Policy Institute
2025[2026-05-19].
https://www. hepi. ac. uk/reports/student—-generati
ve—ai-survey—2025/.

[2]  Stephenson R, Armstrong C. Student Generative

Artificial Intelligence Survey 2026[R/0L]. Oxford:

Higher Education Policy Institute
2026[2026-05-19].

https://www. hepi. ac. uk/reports/student—generati
ve—ai-survey—2026/

[3] &M, HTFL KRWH, % MAL KBRS TR
MLEE HIE VOGBS BREET]. TRV AR 52 E =4k,
2024, 12(3).

[4] Attewell S. Student Perceptions of AI 2025[R/OL].
Jisc, 2025[2026—05-19].
https://www. jisc. ac. uk/reports/student—percepti
ons—of-ai-2025.

[6] Liu R, Zenke C, Liu C, et al. Teaching CS50 with
Al: Leveraging Generative Artificial Intelligence
in Computer Science Education[C]//Proceedings of
the 55th ACM Technical Symposium on Computer
Science Education V. 1. New York: ACM, 2024:
750-756.

(6] P RERENM. JEHFEMR: MITRFET “ATH
REMA” RRAFUCE——HNRH T A4 R L,

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

(15]

(16]

AT B4k fE[EB/OL]. (2025-04-28) [2026-05-19].
https://news. nankai. edu. cn/mtnk/system/2025/04/
28/030066761. shtml.

FRE NS, YEF2025 | AR N LB fE—r
RS BRI T 112 [EB/OL].
(2025-05-12) [2026-05-19].

https://www. ccf. org. cn/Media list/YEF/2025-05-1
2/842078. shtml.

Bent D, Handa K. Anthropic Education Report: How
Educators Use Claude[R/OL]. Anthropic
2025[2026-05-19].

https://www. anthropic. com/news/anthropic—educat
ion—report—how-educators—use—claude.

Xue Y, Chen H, Bai G R, et al. Does ChatGPT Help
With Introductory Programming? An Experiment of
Students Using ChatGPT in CS1[C]//Proceedings of
ICSE-SEET 2024. New York: ACM, 2024: 331-341.

Digital Education Council. Digital Education
Council Global AI Student Survey 2024[R/OL].
2024[2026-05-19].

https://www. digitaleducationcouncil. com/post/di
gital-education—council—global-ai—student—surve
y—2024.

Digital Education Council. Digital Education
Council Global AI Faculty Survey 2025[R/0OL].
2025[2026-05-19].

https://www. digitaleducationcouncil. com/post/di
gital-education—council-global-ai-faculty—surve
y

xk

ZER, ER, k%, 2. FET ChatGPT AR %
TR e iR SE R [T, IRV AR 5 #E H1k,
2023, 11(2).

T4, ZEE, BN, % R TR IERNER
&?ﬁ%%iﬁW.ﬁﬁﬂﬁﬁ%ﬁﬁ%ﬁ,m%
12(3): 165-171.

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. New York: ACM, 2024: 296-302

Gambo 0, Onifade O J, Olanrewaju-Smart W, et al.
Impact of ChatGPT on Learning Outcomes and
Performance of Students in Computer Programming
Courses: A Mixed-Method Approach[J]. Discover
Education, 2026, 5: 164

Ve, PR, B, % ANTHEBESRZoms
“hfEAERT FEABUEE AR R S T].
IR SHE W, 2023, 11(5): 41-44

2325-0208 /© 2026 ISEP



