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Abstract

To address the problems in the Data Structures course under generative artificial intelligence-as-
sisted programming, including the disconnection between code completion and conceptual under-
standing, the lack of verification basis for algorithm analysis, and the difficulty in identifying students’
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independent competence in learning assessment, this study designs progressive teaching tasks for
the units of introduction, algorithm analysis, linear lists, stacks and queues, and integrates independ-
ent modeling, human-AlI collaborative diagnosis, test-based explanation and transfer under changing
constraints throughout the teaching process. Taking the bounded circular queue as an example, this
paper specifies capacity conventions, fault diagnosis, state tracing and assessment evidence, and ver-
ifies sample implementations and diagnostic test cases via finite enumeration of operation sequences.
The proposed scheme leverages the strengths of generative artificial intelligence in feedback gener-
ation, fault diagnosis and test assistance, and incorporates both tool usage records and students’ in-
dependent explanations into the assessment framework, providing a foundational basis for optimiz-
ing teaching resources of the first four chapters and carrying out subsequent classroom validation.
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Table 1. Progressive tasks and learning evidence in the first four units
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Figure 1. Human-AlI collaborative teaching process and learning evidence

E 1. A EHFEIIERF IR

DOI: 10.12677/ae.2026.16112366 131 HHHRE


https://doi.org/10.12677/ae.2026.16112366

AR, FENE

FUA RIS B PRSI MR ALE R AL, Wlsl 1 foR. ARG TR %
TR B e iR . U0 mT RE IS IR K32 5 S A DR B AL & IR 9], D2 AR 20 A RS TR A e 4R 3L S Ff
FAARA THATREASARE, R3S RBUR DLW 2 BB UK, 72 55 45 AN T 58 )
S AT 7 N A A N pUR S o v 2 T A5 A S 15 S 1201 A N AN O s o i T 6 o U Vi e 54

H
3.0. MUER: EHREENEFRARTIR

PN E Seds IR S B AN B 2R, AR E B SIL. 2 A B AR 5 B AR 4 R A
KAMBEALZAE, GHIEERBLSAA BB Flin, ARSI, 752 AR R R
RAFHI TR B, DA FE L8 HT SRIE 2 B e AR, BB AR R [ A2 o 2 A [ 25 Y — > IR 4
TR FIR— A5, T RRT it Ja S0t R T4 J5 5 -

HUME L N T i B R IRE RS S E . R BB FRE, FHERULETT RIT
JERE TR, (REWIMEHRFIBC R, (/R B e e 2 B AR RE SRR, (TR, JHiE
JRJZ R . XA B AT AR AR D REXS LERT 467 58 S AR MESEILIME & 22 5, vl B AL IA
*mZ RS

3.2. thEISHT: RIERETREA TEREEIN

BEANWEIA G, FAERATEGRRMEE CEOLE. RIS RIS, 15 HA H T RER 5
PR R X O3 iR e SR DR R, AN B RBOE M EL R Biltn, Az v) DU B AR sl N T8 e R 2 BA A7) s
DL 225 € B RLZE, Tl REIIR IL A6 1F, IR AR I o UMACKE 2 — 4o A]
M E B e, AR ZE R A AT R R I SRS A4 — 3 B BCH S 1A S A B, B4 QA
RERZIZAT, WAREEIZMT RIS

FHENRBE R RN - TR - IR - & AE” Iuihcsx, R m R 5K A
o SCHF AL R GRFE T S T 7T O RS M« AR AR THBE( 7], AN SCHR IHORE S 1519 S BT A
W AR b T AP E RIS, A REI S AT A B P E U k. BUMAE IR
PRI B SRR S 7RI, HR IR S R R B R A

3.3. MWAER: EEITEREBIFEL

ARG BN RN SGE S R SRS 4 Rta i LW ROR HE SOoT Ry, ARSI B TARERE . JoEA
HONAF i AR Z IR G R o SR TG U WIZEAS BT X0 —Ah iR, LU N BRiZ I il 2> 8t A4 o ks
DR TS AT ER, I T WU 7 SEHLE 30 2 fh S8 B AR LA x RE g
BRI R A, 0] 5] 22 A A AR OO TR e d th st S ), e 4 o 48 A e 4] 3 i L Y
PURZES 73BN B o 1K — IR AT 5 B AL IR ) A2 B Dh RE 9 7832 Sl i &, il B 22 A € p B 4T Y
REKALE

fEREE B EOR A AR R P AT S EE T I B X FIBRZMER B TR, A ER s TR
L HAE s XTSI BN, AU B T R & A BRASIRES B 5 T S, R R A5 i
S BARRUEAISATH ST H, X FEAR LG SITEN, 2SR RBIIT4Y . Sl g RS B T A — 2,
L et TR RN A, 8 SRt LGB ATIN (A B AR R R iR, LRI 2 A S i Ml .

34. IBNA: EEUERGTHREMIZIE
AL ST A — TSR LR, I B R A2 AR S S U W IR 8 B 7 DR K AN A2 | WL 3 e U TR 512,

DOI: 10.12677/ae.2026.16112366 132 HHHRE


https://doi.org/10.12677/ae.2026.16112366

AR, FE

e A6 5 285335 SR B8O DR B ol (4 T 210 35 B R MU A7 fik O B AT o 7 A 3R KB AR O T30
AR RIS IE FH A1, A8 R I 8] PA AR — b St vk SR SER AT SR A N DR e R, T
WG KB T IRETR, VPN VSRS R S AR B .

RTRIAHTA] ZA e — D ER A RIT SR B : RATSRAIIE T 5, IRATHB AR AL SR L7
S, LRI BOE NI 5B, BT E R T AT . IR E DR e A F R S B R, A TEE
I BRAZ 1 TR AR5 B B . R REIRTG AR E T H I 5% i 2 A A FH BUM P AZ B0 1K S AR, FE K
[FIRE R FIWAESS, DA /b TR S 22 Rt 2 ST ZOR A2

4. FEIRBAFIEZF R P
4.1. PR EAEERESET

FHPIE R FE T O S e A, BANE R — MRRER, A AIERIAE. BER C
NIEEE, HmEMGAE C ANInE: ABVEILIRE OK, BAFi[El FULL HJE AN AR, HIBAIR [l R
Mo, BAASRE EMPTY HARASAAE . iR BRRES 5 HAE A AR SE I BRI AT X 2 IR, il v i
RARRAE X AR B . G208 )a, HITIRTEMEaER, Befs iRt 2 AR IR 3% & AR T 45 H MR B P
JE T o

KK C A av BUEK IS fFTEHEANE n RG] IREPIHL 0<Ff<CHO0<n<C; ¥
BALE i AT REAET a[(f+i)mod C], HH 0<i<n. APARIIETE n ZEET C, Rl 5N a[(f+n)
mod CJFEH5 n il 15 HPATIIEE n &7 N 0, JESHEEEL a[f], BJEEH £=(+ 1) mod C HKf n Jil 1. =
BABUAEER £ LAUE R 0, FAFX Y “ RN 5 “HUH FREA” EHADAFFA.

PO PR E AL Ak ARARE IR — MO X 432 BRRAS . ZRRAR G R AT, (HYHEE
HAKES AT RE R RAFE . ARRHERHTHECERIR, ASBRR Tl B R AL 2R o B FI W B N . 3
LU I E R IR AE RN A E R B ARG RO o 1) A 2 B I A B R
4.2. Bt & BB = 2B E IR

PUBHE SR . 5 NALE N B Gett)il =M R, BARSHES WL 2. RERRARZH THEMA
TAERE T, AR LR R, WA T THE R A . A el FaEeT
FAB S AR 5t IR DR 785 o Bl s A v A SR A g N TR AT I AR, (EL B & 75 R 342 1 4
E SRR -

Table 2. Artificial faults and diagnostic tasks for the circular queue
= 2. EMBATIM A TSRS SHES

RRA HRRE BIEEH T I AR P )
R D = O] g oo 53 o ) B
R HHFRRF IR n=C—-1H EBENBA 3 IR, 3 IR TSRS T 1 AT

I A it
s T B BT RS
SALEGE AN TREAC D e e R

mod C S
A f= N e e 3
ki HOVROCS Tl ABE ARSI TG WIS TG KTy e ik
R e

e BIRE C =3, WENIITG: SWiEs - DRARREIE, ZHAFENRELR.

ZREER T IR R AN TR BT . A ERTR T E L A 2RI M RV RAEZ D

DOI: 10.12677/ae.2026.16112366 133 HHHRE


https://doi.org/10.12677/ae.2026.16112366

AR, FENE

TR MEHRTEREERINES T K EALLEDIT: RIS RN E R 2 A A & RS I S
X T IR BB A, ESEEUH A B o R Rk BB W BEUI AR IR, EBCK AT 2. R R0
H, FRR A JG SR A 28R, ILRCROIR S L RN RIE -

4.3. ARTSBERERYIEL E 52 BT
B2 R A N 3 A BRI . fRIRNBA AL By C, HIBL A JEFENBN Xo Sa 8= R bk
59 Xy By C, THEHHBF N B, C Xo AR £ A1 n EPEZHFS, R ablss

AR ETIRSEHIE KR BT ELBRORA, AT RS M2 S AR 415U, ]
RS B0 2 g 0 B 52 AR 56 R U B

ABL AL B, CJ5 HELA G BB X &

0 1 2 0 1 2 0 1 2
A B C — | — B C — X B C
f:O, n:3 le ) 1’1=2 le ) n:3
AN : A—>B—C T : B—C BHNF: B—>C—X

B ETTBT N TR “—Rom iz i A ROt R .
Figure 2. State tracing of a circular queue with capacity three
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