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Abstract: This study explores the impact of different types of Al feedback on concept mapping in Inquiry-Based
Learning (IBL). Three feedback types were designed: no Al feedback, Al-supported one-way feedback, and
Al-supported two-way feedback, and a multimodal learning analysis method was employed for comparative analysis.
The results indicated that Al-supported one-way feedback promoted students' cognitive and behavioral engagement
with minimal emotional stress; Al-supported two-way feedback enhanced students' metacognitive engagement, though it
resulted in higher emotional stress; no Al feedback did not significantly promote engagement and led to greater
emotional fluctuations. Based on these findings, the study offers insights into teaching strategies and analytical
methods.
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o R e A AA-C —LFAEEBMAR LAET B RAp e A XM S
42 o Fa it i SE-C — L F A AR LAE T Z AN a9 A R B,
T EFRM VF-M —4FAARERIEH FRREERITK,
j AE R EMA R CCF-M —4FALNAERMEAMA RN T SMfIESR, 0IET
i A,
%A B MC-M —LFAEGROTBRAAER LN, EEA LK,
M EBEA B OC-M —4FAKFREINMERMER, AR EINLEBAR
MER,

4. ARk

4.1 TRIBR hFHAELGFT, Ko LKA R L B

AAT g kg e ik g Z A2 B3t o A o ot B #3233 A2 84T T ik Am R 265 A7, ENA B
B, ZARLEAMG NI EH . AP KT HRE T O EEF —MNEAKX) LT A £
—WEF. Ad, L ARG FA AL L H G F @ B KR % o8 EF —MNER(X)L
BEEZF. ATHEATHEL, T TRIFAtRE, SRXRITELE —ANELLEAER
(meanNA=0.05, meanAOF=-0.05; p=0.24; t=1.20) (L& 4a). = B9\ % M 24 4E T K W,
5 Al £ #0893 q R0 S (LB de)fe Al LAFa90m Rt (LB 4d)a 6y A48k, L Al
B G (LR 4b)40 89 5 4 #) CCF-M&RFR-B %4 ® 5%, suob, 5 A R & i Al £
B 1 BBk A AR Bk, AL X H#9 5 E) R & 4 T VE-M&RFR-B, AaN-B&RFR-B 2 &
CCF-M&RFR-B # 5% & % 5%,

638



GCCCE 2025

® IumEm
L leenc 0 e (b) NA

svot
((((((

(c) AOF @re (d) atF @ors

B 4. X4 THAERERE, () POESHFE, (D) NAFHTHEHRLER, ()AOF
54 THFHRLERE, (DATF XA TFTH-FHRMER, 2 KLHEREAET 0.2 69444,

Wb, KFREMETREARL RE— TR MR A TEA RS R ETAE
0 EF. Ak, L& Al LFe9E B &4 Al LHG 2GR &4 (LA 5a), Al
XHEHGE AR A4 T O A Al L HOWG R &4 T o952 £ 8 £ 5%49 RFR-B & AaN-B
F2 RFR-B & CCF-M i£3%, fn Al X698 Rt 4 T 895 £ A £3%69 VF-M & RU-C £,
Hok, i Al L H & BT e L Al B & (LA Sb), Al Z Hedau@ B &4 T 49
F4 £ VE-M 42 OC-M 7 @ 93 A2 £5%, A Al R &4 T 895 4 & AaN-B&RFR-B A &
RFR-B&RaR-B 7 @ 9Bk R £ 5%, 5 =, B L& Al X Ha9 @ R &AL Al R BT & (L
B 5c), Al X 693 Bl &4 T 695 4 & AaN-B&SE-C #= SE-C&CCF-M Z i A % 5% ¢ §x
Z, mA Al R &4 T o5 4 & CCF-M&RU-C #2 RU-C&RF-B Z Al #3698 4, HAkdm
T, KRG EMEN, £ Al IHFORGRIMEH/T, FEAMEGTEAERGFAALEBELSRE;
e Al LHFHEQRIEHT, FAMG T AT A, RELITCEBRAR, HELZLH T
W E @S ik FnE M), AR, B ALl RIREMHT, FAME THRBRARSHHSE, H AL
12 Ao 32 iR 2 ) TS A% N Jm 22 4

® EuR# .
® zusm b) ATF-NA c) AOF-NA
@ AEHHRERR ( ) @ AEENREER ( )

@ AERHTARS @ AENEREARR ® AEHHREES

@ EuURS

(a) ATF-AOF @ ATHHEERB

.....
<<<<<

B 5. -FHREsTLi#EF: (a) ATF 5 AOF Z 8] 698 M 4 (b)ATF 5 NA Z 8] 6y @k R % ;
(C)AOF 5 NA Z M6y ik R4, /2 #EHFEE G T 0.03 89504 #) £ 489 F1 24 F o
4.2.2 TR 69 R B A3 F 405 R by oy

3 Z AP R & #69 LE/HF B AT T A S 0 AT(LE 6)o Al S 89 30 &) BB 4 #F
LF/HF WAL BN 52 5] AR RAARE, ARG 15 24 &AW 3, ARG 10 24 R B)EME,

639



GCCCE 2025
B E S T HARAF F . Al L Ha9 3 & R B A 69 -F 9B T e mAr Rk, 4k, &
Al BBt 4% B4R LF/HF oA R KL A 8),

B 6. =AM RE R T 44 LF/HF HeAaAs %547

5. WA BT

RIFAARER, ¥ Al IHFORFRFNZEEZBSRAMETSE T, RE2FY0F AR
REFDiIAL, BRERIA, Al AHFOEQRBRE T FAENIT AL LR, BIFAEQHF
G R I BAREY I Ay KR, JRIR T AR ST AL A AR A9 HER BRI 40 S A AR T AT AY L5 A4S 5
Wy T GRS, K lEIKT N BT A E G R 7)o ARLZ T, AL X B9 ats &I E
AT ikFa A R RS0 RS E ) KR, R AT A& AL SR AL AGBES B R e 3T 18 RN,
Z2REFAFTHNAGFE G, RETFEN TN FARATIRS, BEFERMH
BEEgF Rk, FEFEEEN L. LA RIRTAGF AR E T KGFL R, 2ikd, 1T
AAe L INFn B G E2EAFERS, RETRLLARMHZ EMABPRTE, LERER
ROF ) I, FRFEALAFIIRFRIRKTEREE, ARIIAFEEFH. TIELAODE
T AL BARAR IR T F D IAEFTOER, B EREE T G RIGTREmFANELEEN

AFRBETHRERRERFINKE 0T T @O L T. NEF A LA, TR ILM
Al LR HER &, S8 A, A B2 GRS AT, WE Rt Tikdafe B
BT MOWARA, MAAF I IR SR LB RKEBRESHIEMT, ke FF),
Rahib 325, ARAFEXEIS 1T H A2 % 4 3 (Moundridou et al., 2024). A5 KB LA
RBBTFIREXG T B AEXER, RERREENBFIRREFIFHAK, FREAK
09 % BRFIFTARA, BIRERTNF ] IALT 35 T Mu et al., 2020).
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