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Exploration and Practice of the "*Teacher-Student-Machine"
Ternary Collaborative Teaching Framework in Programming
Courses
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Abstract: In response to the dilemma of students' excessive reliance on Al in the context of digital intelligence, this paper
puts forward the view that "It is better to guide than to block". It endows the Bloom's Taxonomy of Cognitive Objectives with
new connotations, focusing on cultivating core competencies that cannot be replaced by Al. The research explores the
optimization path of the “teacher-student-machine” ternary collaborative teaching framework in programming courses,
aiming to realize teachers' precision teaching and students' personalized learning. Based on the teaching practice of
Chongging University of Science and Technology, this paper expounds on the specific approaches of introducing specialized
intelligent auxiliary platforms for programming design, guiding students to improve their "Question Quotient"”, designing
process evaluation that focuses on thinking processes and prevents the abuse of Al, and developing human-machine
collaboration capabilities. It aims to provide practical references for empowering programming design teaching with Al.

Keywords: Al-empowered education; Teacher-student-machine ternary collaboration; Precision teaching; Personalized

learning

M 2022 FEJER IS H ) ChatGPT 31| 2025 42571 55 4 L 1) DeepSeek, [E P 41 #-Fl R AR DL 4>
ORISR IR, IO S AT B IS M, MRS DUk TV 2E ar AR R EROR, 1A )
oM AL AR, 2025 4F 4 H, A ST RS CGeT bt 2 a Bor ez )

218



B1k e e 5 % N 5 2 3

DIRREESR “ AR fedk, (RHEAN TEREB B E LR W, 2025 £ 5 H, HAKTHERSE
ROUFR, #E MMM ER N “HFE R G A E KRB ST MEBEHE, For
CULFEEBEIA T, EAAE RSB RS S B, o S A EA AT AR W, BTk,
HE BRI NOKIX, G0 (FUT-22E) ZJugMIEES ) “Ii-A-HL7  (BIl-24
R =IOl E B AR S5 AR

1 BEUERTEFRIFRRERENEE

TE R SEZUE IR, BONA BT AR B . B REA . B NS5 A ZUFHAR R T A1 42
FHRZ, ML 542 CRe SRR A & Phod OB B B8 2 21 St n), SE UL AT sG55
PR RS ISRy, EER R AR S BOREZ M BUM RIS AR SEERFIR & SO
AR 0 Al SERRIE, ZFAEAAE BRI Al AR U & R BAD, AInEEAE =R ALIERAT . A
Bl sn, HuT Al ZHERERTBRIAAE “2)58” R, RIUN “—RIELWAG/GE” , 518N T86
5 FAG B i A

TR T RSB IR ) - 24304 141 B 17k DeepSeek BEMHNT 80% B, B mish 2 & AL 8%
2024 4F 11 AEHRZRAM TEHNEA Al 224 (BB RZERTERBERSC R HEH Al
THEMHE GR/IT) ) W, Bk tiBhs R A S 1 Al 254 V2 2 08 Honh 5 U sl 1 1K
AL L. A B RS ST A Bl T VR ZI 8, IR MR KR AT E B A B i
Al RS SR TR AR AL, B 21 5525 A= 1 v R Ak e e 300,

T, BESERNE K FEHEREBEE 5N ENRAA T TR DL ALRBETHE AL IR )
PEARTT TSRS . BT RSP EFIHAT T ALBEE R “BUta” “EA” M “lBa%¥" 1)
WS SR MUREE TR KT/ HER IR T W SN T8 e RE 205 23 e M 5 2 7 R
£ P TR SIS NG S VN S GRS NG RSN SR 6 o A N I i N N A IR RTSE L G
(KRB0, T R R AN S I TN T R T BN URE R T SE B R N R,
PR T AR S AR O TS AT R R AR S R S R . S, O
G AR OO S, ST ] I 51 5 2 A A P AR B AR ) i e

EEWIM R BRAR A KB T2 A B A ek, A G, SR BN E S L
B NREMAA BTN, &S ARG AR, R E M H AR, WEIEE A
IR A AR A A . R R ASRTCIE M Al BRIRE ST, B3R ALIR I “MF
RIS N ARt A HERR M RE 77 51 S8 S AL IRRIS IR AR, 3274252 THERCE, 1Em
VRl
2 Al hEBRFRIFHFEES

BT 5N A SN A AR SRR T R T B K AR R, MR CIm-AE-HL” =TT A
BEAL, e FOMAI 2 2E 2 BITERAT . . B = AAFEBEEM B, 58 R &M & P F TAEFR
%2, MBS HAT AT T %

2.1 TRPAAEMA R HAREELE IR

GG B AR ERER MR BRI O 012 B N i PR, Gk, Haidiz

FEfRERZ ], BV B TN 8T, PPN FIAIE R IREY S, IR S Bk,

219



Bl iy #2H

BEE N TR BEMA TR, EIR)E S IR, ORIl o YR AOGS Sl o 1 Ay B AR v AR
i, NRIERBER MBI, 5 THEUNR, W TR S, R, HEWTRIAgN, RRIEF
BEUE AR R B A AT el AL RS SE /o (ERAE mb B4, LR JZ 75 7245 7€ BB h i - OGN,
MR TR REAT 0 IR LR AR, V= w2k TR h I, Q3G 2 WoR 2
HAEBN—DHEAE, BEENZERRTT, RS R AR R R M. KRR T
HATs2 B8 SR, ARG SRR, WAMAIR, “L5” B, RN ARR
P il — LR b . s BN S5, (HEE IR s KBRS TG S KTT .

Pl FERCE TSN, NSRS ALCEE IR, @I HAIVEREYE, Sem SRR
Ko BEFRREEE 2T RE ). DRSO R A SE B ], SINRE P it R VR 7 6 Bl
EBRE P R BRI, 5l SRR S ALIRREIZE AR, X AR BERE ST 25 A
R, HAFE, BENEESEAL MBLHE. GUETER TR, MR TR
2.2 MR “IN-AE-H” =T REERE

BLDFEIN O 24 B BREEE TS WD MRLERNSISH ARG i
TT, FANTNE, PLEHECHE, SRR =A@ R, WA, L GESI G FER TR
BHBRABARG . FEP s R AR, e NZUNSE, TR R #es A2, Wl 1 pr
o

M () e

BIFS|1S5ESIER, s

WHHERE. AREFE

HHHHREE IS
-2 mhEaE

ERESES ()
=7eiie ’ FIESE SIEIEE, 1B

L)
BFRA W TRERENTE.
A, EIHRSEN
TR
SF b, EiTEES
5. EERSTIARR
Steniest

B 1 Jh-A-Hl=n i R8O RM

Fig. 1 The ternary collaborative teaching architecture of teacher-student-machine
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Fig. 2 The ternary collaborative teaching model of teacher-student-machine
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