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AE RN SR T B RRAE, AS TR0 BRI B 22 1) 47 7 B
] I A 41 5 25 FTAH 552 Wl (Molenaar, 2022), iX
SR RN, 2= S WO AUAE T3 — 0 Bt
& A R VR, AT AS R0 38 2o 7 ]
Wl b IR 56 %

B — WA, A o) w) LA R Ry —
MRS IT IO R G FE R RGP RN T
TCINHN A 85 55 B 1 5% h i) L B A i B
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A o W P B AR S L PR 2% ST R MR R SR
W, ik — P ) A R R4 L AR A A
TS R AL AT SRR N S 5 4 B
B SOE R, I BGSREm A 2] # B . T4k
WHREEA . ORISR, Q1S3
SRR H BRI R ) ShHLZ (R DT
Z (Beghetto, 2018). Ak, Az pialat > AR08
R i) 7 B 0, TR — RS . PR R E A v
AW R BN RS A TR RERRNE [Fl i 52
M — R GE P I A O HLE AR, R s ez
R R, 2% R AR RZ RS
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R A B2 2 2 — A i 2 A0 B R A B
YERIE I s A8 R G0, B4 N T8 Be LI Fh oy =X
ZHX—FRE? X2 TR RE SR T At
2 > (W F )
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etal., 2023; Tlili et al., 2023), S g[REImy, A T8
Al I8 RE 0% 45 2L 0] 13 2% ) 35 (1 [n] 8, I AR 46 5
UNEE'S 3y Wi R sl A OREYSEIN
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BRE N T B8 A0 A i) ik ke RN U A A e R
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AR T A, SRR I TR ) B A
FESHIMTAEE.
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Psychological mechanisms of Al-supported generative learning:
A dynamic synergy model
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Abstract: Why can generative artificial intelligence (GenAl) both facilitate and undermine generative
learning? To address this question, this paper reexamines the theoretical challenges facing generative
learning and proposes a dynamic synergy model of Al-supported generative learning based on five
interrelated psychological processes: motivation, emotion and affect, cognition, metacognition, and creative
activity. The model conceptualizes learners as embodied cognitive agents and emphasizes the higher-order
regulatory role of metacognition, the coordinated functioning of cognitive, affective, and volitional
processes, and the embodied generation of creative activity. Through feedback, prompts, automation, and
human—AlI interaction, Al participates in the learning process by influencing the allocation of cognitive
responsibility, learners' self-monitoring, and the validation of understanding through embodied experience,
thereby reshaping the synergistic relationships among psychological processes. The model identifies two
pathways, scaffolding facilitation and cognitive substitution. Whether learners retain cognitive
responsibility and transform external support into creative activity is an important condition shaping the
emergence of these pathways. The persistence of these pathways and transitions between them are jointly
influenced by factors such as learner characteristics and the forms of Al support. Building on this framework,
the paper advances theoretically derived propositions for empirical testing and offers a dynamic synergy
perspective for explaining the psychological mechanisms and boundary conditions of generative learning
supported by generative Al.

Keywords: generative learning, generative artificial intelligence, dynamic synergy model, embodied cognition



