Advances in Education (B3 &, 2026, 16(11), 263-269 Hans X
Published Online November 2026 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.16112382

E TN IR RIELF S SIA

xR
MRV R A HE A, faeE 18

ks H i 20264F10H1H: FAHHB: 20264F10H29H; & A H#: 20264F11H5H

R

ARANLER(GADRERMAELE T, ERFEIAMENFEN, WG, ZIEREHERS
WEBEBHUERE, WRENZEIENT LA ISE CRAZEFZZ R FFTTTEN RGME RS
B, BH2020~2025E 52/ FH R, FBSET ISR T GAA R AL X — AR, MR T Wik
ARk, SRERE. KT SREFHPELREIIR. ZXRURSEEF AR &N
R, Bt #iEs I EAMME. SESH. SIFENSERALNTURN, HFETRERA. #F
ERIR SRR SEIRE M. DTN L, IR 5| R ¥ I B S GALE S H RN E
Etk, AERNRELRHERFSABRES AL RRETRENERBESLERSR.

K
ERARNTER, TLAMEE, EREIXE, IMAEHE

Designing Online Learning Scaffolds Based
on Metacognitive Strategies

Anqgiao Wu

College of Education, Fujian Normal University, Fuzhou Fujian

Received: October 1, 2026; accepted: October 29, 2026; published: November 5, 2026

Abstract

The deep integration of generative artificial intelligence (GAI) into online education improves learn-
ing efficiency while also creating risks such as cognitive offloading, the erosion of learner agency,
and the weakening of deep thinking. Building a learner-centered cognitive protection mechanism has
therefore become an urgent task. Through a systematic literature review of 52 Chinese and interna-
tional studies published between 2020 and 2025, this study addresses how metacognitive strategies
can counter GAI-induced cognitive alienation and constructs online learning scaffolds that encompass
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goal planning, process monitoring, strategy regulation, and reflective evaluation. This framework is
applied in the context of critical thinking training within higher education. The scaffold design follows
four principles: prioritizing learner agency, process orientation, dynamic adaptation, and transpar-
ency. Itis implemented through curriculum embedding, instructional activity design, and process-
based assessment. With metacognition at its core, the scaffolds can guide learners to maintain their
cognitive autonomy when interacting with GAI, thereby providing an actionable theoretical pathway
and practical reference for online education in the intelligent era to balance technological empower-
ment with the essence of education.
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