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The Impact of GAI-based Mind Maps on Student Achievement and Higher-order Thinking in
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Abstract: Interdisciplinary learning is critical for student competency development, yet traditional mind mapping
(C-MP), while effective for knowledge visualization, struggles with cross-disciplinary integration. This study proposes a
Generative Al-enhanced mind mapping method (G-MP) that leverages GAI ’s real-time feedback and divergent thinking
stimulation. A quasi-experimental design was implemented, randomly assigning two classes to either the G-MP
experimental group (human-AIl collaborative refinement) or the C-MP control group (traditional manual mapping).
Pre- and post-tests, alongside mind map content analysis, revealed that the G-MP group significantly outperformed the
control group in learning outcomes, particularly in meta-cognitive skill development. The findings demonstrate that
structured human-AI collaboration effectively overcomes the cognitive limitations of traditional methods, enhancing
interdisciplinary knowledge integration and higher-order thinking capabilities.
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BEAE )RR AN SRR X, SRR TR F A6 ke iR oL A GRAAT R, UM
E P Atz St iRk R L M A2 A (Zhexembinova et al., 2024). A d, @ T AR L
AW E T IR KK, EHNFRBR T AT BRI RT ST RAMEEES, LI, X
AR B G IK ZAZAE TS AN, TAE R EEFEERTANLRE 4R S Z M GIX £ o

Bl 3 B ARHF T HE R TN TR, R Bh 5 5] & A Ak B2 Lt fe R A 4 (Shi
etal., 2023), Semilarski al et.(2022)45 5, A F T fFE L HHFHF I TURSF A A K
KA, EARGEBES RN X FEAEGEER A fodniR BN ARE T LHHELR,
ARAALGRBRKEBT RFAE DS, RETFIQGME T EARRE I FBHRT .

AR AALR R (GAD TRlBE gL A, B, MRS 3T A ERITIATEIER
% (Bahroun et al., 2023), T VAR5 £ 695 KMk 5 3] & 69 %% %] (Rahman & Watanobe, 2023).
# B, Iku-silanetal. (2023) IAAALHRTUAF ) F L E T AR FHZAGFEZ, BT,
CAHAANLHLHEGFEGIE, AP TUREGCHELAEERDEFEASK, K
m, 15 R GAL £ B4 F B 5 A5 FAF 0 H ARV mAXIE.
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(1) 5C-MP 7 kAatk, /I G-MP ik #i75 A2 IWNFAERT LA £ 56953 Ri?
(2) 5 C-MP 7ik4atk, Bl G-MP 7 k#ti7F I WFARGTAZ NS S48 H?
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2.1. FLHLEH

AFRAAETFZHRSEAGLIRHE T GMP ik, B A §ABTSREHRIEEFAE
St iR 09I AR 58I, F AT AMRE A T E 2 £ Gitmind -F & P ARTHE, Z-FEHEIK
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G-MP 7 Ry RAZOLHEWAME: AL EA; 5 GMP R E; RE5EK; WLHER.

T EA MR, AF - ANSEWITAEATEFRGFCIHA, £“5 GMP RL”
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BT P MK A A B BB A, %) 5% Lin, Hwang and Hsu (2019)# % % 4
F, AEAKENFEMN “HERRAE” 8 “FERAE FEFIFGRSHE, FHHH
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4.1. FIJEHAPDHT
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28 ) N M SD t p
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48 %) N M SD t p
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AL FIR, RABLERD, BIEHNFI) TN, FETUAEFE L iToREF, ME
Gt e D G, B — P IGRRITFAF TR, XL Shi(2024) 89 FF L LE R AN — B, BP AR
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