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GAKT: Data Generation-Augmented Knowledge Tracing Model with Explicit Cognitive State

Alignment
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Abstract: As a core component of intelligent tutoring systems, knowledge tracing aims to diagnose learners’ cognitive
states and predict their knowledge mastery levels based on historical response records. However, existing explicit
cognitive state modeling models are limited by raw data quality and hit a performance bottleneck. Moreover, some data
augmentation methods are misaligned with explicit cognitive states, suffer from insufficient fusion depth, and fail to
balance data representation adequacy and cognitive state interpretability. To address these issues, this paper proposes
GAKT (Generated Align Knowledge Tracing), a knowledge tracing model integrating learning-pattern-guided data
generation and explicit cognitive state alignment, which supports cognitive state modeling with high-quality data
augmentation. Experiments on classic open-source datasets demonstrate that GAKT outperforms state-of-the-art
baselines significantly, verifying the high quality of generated data and the model’s effectiveness.
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HANRE T GAKT, — A HIE A mIE 5269 T XoAF RS F AR 242 A, BARRBL, &
MFEF K3 FORBEERE R XiNFREN LS, BTHREHIEEBRANARKS
BAARE I, AR R REEE LG RERHLE R A%, GAKT 25 THAEY
PAE, AT RAAGAEFEREER, ERAERT R EWOINEKIE, BiE T RA R R,
BAVG EZTHREARAEAT AT E: (1) KANRE T — A 69 A T HKIBIE R SR8 7L
A GAKT, %42 A 2547 Transformer #= /€ #6942 X385 55, AN A B THRIA A 6912 & A
AR E REINGEIE. (2) KMNTFWEEF IR RG] FORBERS B XikF kST 548
sEA ) BRI IR AN SRS AR I,

(3) HAVE R 20T R HIEEIET GAKT 89 A 0k, KA1 RF #0949, GAKT
T mATARAEA, KB T R,

2. GAKT A ELE
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GAKT = —# R T4 & -AF FRAZ 0 SR8 JEAE R ATsnl T B3 4 mth 7] 5
Ar%, A JH &k 4 Rasch A2 &9 Transformer %% 53 90 3 %h AL iR S M B Ao ) SINFK TS,
AT B PR B AE NSRS R B AR, B RGO HFIEE AR ETRES T;, ,
H 454 Rasch #1% 5 InfoNCE % % ik HE Mk, |LL MLP #rdh & %, 3418 5
B, AP REENLERERSERG %—EH,

B 1. GAKT & A iz 42 B

3. AL

HAMFF GAKT 5 8 N T pyKT [1]9 MA9 A & DLKT BRI 3k, £ 4wk 1 A, GAKT

R T AT A A&, AUC 4= ACC H Al bk AR AlignKT [2]% 8 7.83%4= 6.01%; 484 F
FobiKT, GAKT # AUC #= ACC L5 A4  9.03% 4= 6.84%; 48 T DKVMN #= DTransformer,
GAKT TR 2 K2 # k%R A, AUC &A1& H 13.28%F= 8.55%, ACC 7A@ H 8.71%H=
6.04%, IiET A ;5 SimpleKT. StableKT $# A 48k, GAKT AUC %713 & 9.68%#=
9.09%, ACC % #&th 7.31%4= 6.94%, IiEststit,

k 1LHABBEAGE, REERAERE T, AREREUATRNERET. *ATE AR
T 5ok R4 R AR p 15<0.05,

model AUC ACC
DKT 0.7552 0.7258
DKVMN 0.7479 0.7199
DTransformer 0.7805 0.738
AKT 0.7763 0.7315
FobiKT 0.7770 0.7325
SimpleKT 0.7724 0.7293
StableKT 0.7766 0.7318
AlignKT 0.7857 0.7382
GAKT 0.8472%* 0.7826*
&8

ALY GAKT #A, @#&oFIEKF] FOHBAERSE L NINFRENTF, BdFHAE
FAEIE RTINS RS R R TR 5ETHFEN. £ EW, GAKT £F RH#EE LA 3
RRFAM MR, BIET Z G A BHEEATELARSHF T @RGA M. ARFEIHEEL
% BB BB M AER P T 2 ORIES T
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