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Abstract: Generative Al can improve learning efficiency, but it also leads to the risk that learners outsource high-order
cognitive activities such as reasoning and expression to the system. From the perspective of learning process, this paper
constructs a dynamic knowledge map driven learning system based on the design principle of "human in the loop". By
introducing cognitive events, key behaviors are abstracted as recordable units, making the learning process visible and
computable. A controlled experiment was designed to test its effect from the three dimensions of cognition, behavior and
emotion. The purpose of this study is to reconstruct the modeling method of learning process in the context of generative

Al and to provide an operational path enhancing learners' deep thinking ability.
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IKm bl 83 ikka B b o R LM Gl F R A Bh T 5 3] F &5 2] & 3L, Dillenbourg (2002) 454,
ERNBHAET AT FFIES, BRAXBIETERNFIFTA, mETARNEE
Qi S, Bk, AL EBAEMLRT, BFITHARAETRENBRERELT L, &
FAHFMITHESAS, £XET R EEHAHAR =B 2) .

B 2
ZERI I F T AL K S TR
ERAZELN

g r

s A
BiEES ’ pr— E£IM | &
‘ A

MIRELSH |

4. FRILT 5okt
4.1 8%

AR AT EART NN EAT & B, BRI AR E: HREK
AERERN Al REE X, FIIETEENRNELEGRE DAL L, FRIREN A X4
NFr KT AZ B HNGEMME, BERSRATHERET R, KBRS Emingm 5T
A2 T B AR AE

EIAES % —IRR A B A ST, SR B R AR A MU X, DARIERRE 4T
4 BAR—E M., £F3HEY, RAAMLRFIZNRETHEENTLR, FEES
RGP EIE AR IR, g RS 2RI,

4.2 EBPHEA

54922 R E0 A RAR, KL TESETFIIRRGGEMNFIL,
ETFE =R EGANREHIER, FITEBRETAT—RINEHN TG EFIT ARG
HEF, LEZGERNIREPAZE 4, REASTE 2. 3 T,

%2
T 5] £ B K] 29 59 3 78 T R A % A%
HAEEA HAEAE
TAE® WRFIFLEF ]I = A0 X1k PRIEFAE R M, R 55
RFORE, T BAE AT A VAR IR AR AR AR DA D 5 E M,
M ER EEIRERENSHS TR TEROEMEXR REBOARIKSWEMHIE, A

RS AMA R ARBITE
932

FiNFn A7



GCCCE2026

FNEEH  AREREERMNEINF QT ZAREARR BALIN S TR B
%3
KU 5] 25 JE %)) 969 37 H 69 7 4%
ANE R /N F et AT B 8
iNFn 4 WA B R K E BoRE 3] IR
T A% ¥ S V& AR R H HEh 5 R=E
R FARHEARES iNgm R Fr MBEIRRER

AL AINEr S @ R A R, A5t AR X AL X 5] 93K B Hvh e T35 420 R T 1L
o AT, REFIIREHEASHEEER, HFilid 52 B HFE AL BRI,

LEUAH SRR ERGEAY], EMFIILGEETX, TMEF I ZHFENT M
5T FHMag =, A AERX Al IHREFIRBEHOH%Z, LR EXLETHHF
RN GERFOERIALTE, BT FEXAETEAMTAHREI A ERGHT,

5.2 7%

AL 698 iE 5| NN B S AR FIE, TAERERAERGATRT, £ IEG
b G, EEHOR, ZERETFTRTRFIIAN AT, B, REETESLARA
R FIHAERME AR, Pldn, REALDSREIMF 5] R R HHG IS5 R E
#,

W, ZEBmALMARLKBERN G, BPFIFTRORT X LRERRKETERED
#. Bk, KERARE#—FESEASEIERKIRG, ik R E T XA @A
Al o

it
A B 2 HiT Al K AAR A E ST RIFTE AT T RICR B ARA:G25191080019)” % 8
5 E LK

Risko, E. F., & Gilbert, S. J. (2016). Cognitive offloading. Trends in cognitive sciences, 20(9), 676-
688.

Dillenbourg, P. (2002). Over-scripting CSCL: The risks of blending collaborative learning with
instructional design. Three worlds of CSCL. Can we support CSCL?, 61-91.

Novak, J. D., & Caifias, A. J. (2008). The theory underlying concept maps and how to construct and
use them.

Winne, P. H. (2017). Learning analytics for self-regulated learning. Handbook of learning analytics,
754, 241-249.

Shneiderman, B. (2020). Human-centered artificial intelligence: Reliable, safe & trustworthy.
International Journal of Human—Computer Interaction, 36(6), 495-504.

933



GCCCE2026

Yan, L., Martinez-Maldonado, R., & Gasevic, D. (2024, March). Generative artificial intelligence in
learning analytics: Contextualising opportunities and challenges through the learning analytics
cycle. In Proceedings of the 14th learning analytics and knowledge conference (pp. 101-111).

Rodriguez-Ortiz, M. A., Santana-Mancilla, P. C., & Anido-Rifén, L. E. (2025). Machine learning
and generative Al in learning analytics for higher education: A systematic review of models,
trends, and challenges. Applied Sciences, 15(15), 8679.https://www.mdpi.com/2076-
3417/15/15/8679

934



