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Can inquiry promote learning? A lens from cognitive and emotional interactions during

learning
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Abstract: Although inquiry-based instruction can stimulate students’ curiosity and engagement and holds significant
potential for promoting deep learning and problem-solving skills, elementary school students still face challenges in
effectively engaging in autonomous inquiry and knowledge integration, particularly when confronted with complex
knowledge construction tasks. This study therefore introduced inquiry-based instruction into a fifth-grade artificial
intelligence course and employed ENA to examine differences between inquiry-based and direct instruction in terms of
students’ Al literacy, cognitive and socio-emotional interactions, and learning experiences. The findings indicate that
inquiry-based instruction enhances the complexity of cognitive interactions and fosters deeper engagement, while also
promoting richer socio-emotional interactions in classroom collaboration. However, compared with direct instruction, its
overall effect on improving Al literacy remains limited.
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1. 53| &

AIHREARGRREE Al HFRAS TR, BAFEAGATITRERADN TR
A Rk 5 3P AR HAERE /1 (Ngetal., 2024), 4850 K352 VAR AL R ok Anfo i M A 00,
ERAFEZNELEREN SR EEENESIH T EEAIE T QML YS (deJongetal., 2023;
Sharma et al., 2023). A f, FAEAL B TR ZTIAZF TARE I Af QATE FH AP, S fTH K
HhE e gniR MR A,
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AFI AT, AMeSBRLER Y NEFIXEEHXTLER. LN, Ar 5 AFE
EN IR EE, s SRR, WRRENOIESF ] F65E, HfFg ks (FHER
F,2018) . WA BSNFALEARRAF I PIRERAZARS, HRAHINFa9E%E R
HEFiest g4 64 @ A% (Nasution, 2018) o« REBAXHAFARAF AN N. 215
RTBMBK AW ZINT, RAFHARLSZEF TIFRRFRK, 4D FAIEF KRN
WEBRAA R, I, WM AAARXYEZI I EZEAIBFFAENAIRT, ARKRRAHKFE
N EHAB LA FHERER, XETHGFLEREARZS .,

Rk, A REREFBALE IR AL REKXKE, K RAikd W54 7 % (ENA),
FiEMNFAAIFREARN SRR IR, EAmE, BEUTAEANZS PR
vinl

(1) MR XF T HhFEALFRE RAF I RE?

(2) LRRXF TR £ iAot L7

2. HFEHEXREHR

AR ACFERB R Z B AANER) ARF A, KAKRTAHKFEI AL
HEHE K MR RKFE X AR RRIR A4S, HHEIPREAES L, 53] T RO AZIREM
MREFFT LR, JIFFARITAIHRT., SERARPFFIRE. ABEHAFEXIZ0SH
HIFFANES . HITFHBE T, FETRES. P21 84 4 AT E.

WHRHBER —EAMARF, FRAAETRYEIESFE L TR, DA EEN,; 3T
PR o) TR T AR G R AT 1R E o IRAZ ) BARK R ZRIE Al - #F4E4h . IR R A SH S
F 3. Mind+# 4 E MR FIEE 2 TS KNN £,

3.1. 5%

AT PR TEE—NDNFREFRFEE 79 4L, MR SHERE (N=38)
St (N=37) . MAFAERHARAXBAELMS, H¥HAMERTDEFI 0T Rk,

3.2, FARAL

AR FERAE 8 Bl HFFHEA, TAFELTRALLRERELATN (40 547) .
HEMHEE 4 KR, A 1K, HX40 54, FRIRART KT, SRIRAALEH
¥, HFLERBHITEMN (40 54 .

33. MEIL A

ATIFRERMNXAFRAE (2019) FFEHGIFHIER, FRAZRZEANLHY AL sbE
A, ALFREMERN., ALFRZASHE, MEFIAME, MEZIBHAIANAT@. &
WEE 3 A, & 15 BRERM, BRI —HFHEL, ATAEERHLN 037, Ko
BA 038; BAERZHA 030, RoEA 042,

NFe 5 IE R B Ty A% H %% 8 Blooma (2013), H A4 5 IR LLE S & 4ilse
AURHE AR RIS IT ke R E AN ERSFHREANERE. P, KmfE g atiRie, 2
fE. R AT R, 1 6 N EAE 18T R AW REZOSHRE. Ba)., $R .
PO AANEAE 1I3AT R, ARBRBAEE, PLHTH PN 28 AN%AL 3 Tt 471k %
Gl INFe 4 kappa=0.736. AL & 1F B4 & kappa=0.892, 33 T 0.70 49 7T 4 % 4=/ (Landis
& Koch, 1977) .
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4. RB&EX

4.1 WRAXF A FAEANLRF RRE AT ] MG IR 7R

KR EREZ WG £ 94 (ANCOVA) bR BAFAYGALFREREF, AR
ABEE. ¥ Al Z2 50, MEF I AAAN%EEHL ANCOVA ATRF 4, B
A Wilcoxon #Aefe 3o #t 4T 5047, &2 R 77, M44E Al %2 5432 4 % (U=621.50,p=0.330)
BMBEFI R RAEE (U=684.50, p=0.838) HALBE £ F., Ko, MRALANEF I ML
®EAHENTFRTREA (F(1,72)=10.63, p=0.002, n*=0.129) , Al FXERFTEE S
F¥a (F(1,72)=4.82, p=0.031, 1>=0.063) , L% 1.
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% gk ¥ Pretest Posttest Adj.M( ANCOVA

;i3 A A % M(SD) M(SD) SD) F e
=
(N)

Al % 3 5.84(1. 5.29(2.2 5.29(0.3 1. . 0.
A i T 8 70) 5) 8) 69 198 023
& 1z 3 5.83(2. 6.00(2.4 6.00(0.3

w7 11) 4) 9)

Al 5 3 5.76(2. 7.42(2.0 7.41(0.3 2. . 0.
Ay i 8 45) 6) 8) 77 101 037
A

¥z 3 5.27(1. 6.49(2.6 6.50(0.3
w7 92) 0) 9)

L 5 3 3.94(1. 3.87(2.6 3.91(0,3 10 . 0.
S kHha 8 99) 0) 9) 6 002 129
A 1= 3 4.38(2. 5.76(2.1 5.71(0.3

w7 19) 7) 9)

Al 5 3 27.79(5 30.08(6. 30.25(0. 4, . 0.
FhRE kHa 8 34) 82) 95) 82" 031 063
R 1% 3 29.11(5 33.41(5. 33.23(0.

w7 99) 01) 97)

E: M AFHME, SD AARAEZE, *p<05**p<.0]

42, WRXF I A il FofotE & B3 0%

A K A ENA ME R A5 A 0N IF BaR4E W%, 8 ik W 4 =T AL R 40 1) sE 48
BB E T, ABEE N RSETES, £hab N 10 438E4E (E>0.1) , #H28
RANJo- T RRRA L, BARE AR RAEEN 9 MiRikdE, oAk hrd, LA

4 FEEMERT 001(LE 2 . B 3),
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B 2 SEIeBik e M & AT B B 3 xFRE eI Hn R 2 AT B
5 'lj"’e 54@/‘3

BEAIFREZRTE, MARKINEELLFEZ R, Ri, SRBRALENEF I BHA"HE
BRAIFZRERGLEZRTFREN, AN ABERFELENNIREE LA — 2 HH (RK
H4,2023) o XTHRRTHTE: $—, FHALFT KRBT A AT ES HBEME, B4%T
HE BT, MR IT A HFBBMSMAL AR, F=, "B F3"ET oA Z W
0,ﬁﬁ%#iﬁ%ﬂi%ﬁﬁ%i%ﬁu&ﬁ%¢%ﬁﬁéﬁﬁoﬁ%,%%H%ﬁﬁ&

RRAAKFEZRTE —EH L,

E&%%Fﬁﬁﬁﬁ@ FRRMEANK LR EH L MR PN, mEREF “OT-SI”
(EAe-Z 7)) Fo“CA-SI” (B A-Z3)) S EERER S, KRR TXHKF RS A RS 4R
8RB R IAE SRR (L, 2024). ARG 48 T4t X W AR Af 6 £ Lok, 2% P T4iR
ST 5 R

HREREN, WAKXHFN Al EAOABERAAR, BEAREFILL, k4
%@E%ﬁ@ﬂﬁiﬁﬁ% ﬁ%ﬁ%uﬁﬂ%ﬁ%ﬁ%% RRNBKFHILEL, S
AHFHBAE I IR ERBTRERT, RKRALF I L. AFRAHRETHARA
ifmiﬂ%%ﬁﬁaﬁ,ﬁ%ﬁmﬂ#k#$%@%ﬁ%+ﬁ%%,uié@ﬁ%ﬁ%i
HFELEDF ALRAEZPOKRIIHAR,

EEPE ¥

IR RBARN, BB, & £#.(2018). TR B X STEM #HF P34 2 55 NEH L. A
R#FHAK 2801), 121-126.

RE R, I, AR, BEE & A#HAK (2023). THABEHFOBARE, BORB
5% BB T. ZHEHKEGTFE,(5).

R, (2019). S FALFEKENZA9ZK TSR AFL [REFIz0 L] EPIFE
RF.
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