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Abstract: Historically, history education has often faced challenges such as student disengagement and abstract learning
content. Traditional inquiry-based learning in virtual environments also lacks real-time guidance mechanisms, resulting
in suboptimal learning outcomes. To address these issues, this study developed a “Virtual Reality Inquiry Learning
System with Automated Guidance Mechanism” and applied it to fifth-grade elementary school history learning activities
using a quasi-experimental design. Fifty-eight students were randomly assigned to an experimental group and a control
group, respectively using the inquiry-based scaffolding virtual reality system and a conventional virtual reality system
for learning. Research findings indicate that the experimental group significantly outperformed the control group in both
historical learning achievement and learning motivation. Furthermore, the learning behavior sequence confirmed that
this approach effectively guides students from conjecture to exploration, information evaluation, and deep inquiry,
thereby enhancing learning outcomes.
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1. A4

BXRBRERLEFANBEL TR, INF LA EETENEELECAE, R,
BATELHA LR mE S EHNEK, OERENE, HEFH K, £ 458 E % (Fransson et al.,
2020). T HGEE A, B EHEEME AIEURLZNA, BrbogBR IR ZOR 5] 5 A0 HLAR
Fo £ ) % $2(Thorp & Persson, 2020).

KA PR 5 R, EEE (VR B AR F ARG R R ERERE, ARG FR
K R AIH Mo VR AL IRAE & B3 XM R G, 8 A ARy =4 M, A1k
12532 2% E 695 H 5% (Abad-Segura et al., 2020). #toh, VR B 474k 3%k 312 = i 1R )
494k 71 (Chang et al., 2018), A AT RERHLFfo b o4F, LREBRBEAIGTRIEL
24 69 15 B4 A A8 (van Brakel et al., 2023). #t9h, VR BATRAE GG ILIE XI5, TMEMH
EE A RN L F IR, F AR A AR 049 2 W 4B Fe 4 2 F (Tilhou et al., 2020),

R, VR B EiiZ N a4 s e R A 8 H 21 R, 1R T A4 52 A R4k 2 AR RPAE 5]
KR EHBHEAT, SARHHRS A KNS T EobmEL DRI A BHGMA, £RY
B S HE RS H & BL(Wang et al., 2024).
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EHRTEFE T NE YIS HA), EBEHEORT, MG ERPIFROHE S X,
RS2 ARFBETHBFETERL LIRS TREY AR, A K5 FRERGHELT A
TEAL, EANEMIFEH AR BGOSR ED, & RBAEE (et al, 2023). B,
AFRERN OGN FRANEEBR TR EDT, RBEHEBONEHRFALEEZREL S,
FERPENIR A, MARAT IR TEHE Y RS, WHEAERAESS VR T RIUT
AT BAL, EEARPDFBELEEREY . Fo LK, ARNFIEREFIE, &%
TGRS A B RBIREFT NS RS AEEH . B, AFRTREFLH AT
=, AAERARERTIREY ARG, RAXERIEHRTIRT E AR, RERBZRAZEQREL

Y, MHEA—MEBREETHRY, MARNEEZEREESH A, RERBERAZENRESL
2 Y B0

£, RRGIEHAT, HEXMEZ ERTHEY Z60h—RERTRENARNEHITAHAT
FR?

2. RBRARFH
2.1 BEXFERERTE

HTRAKZOAGEAT TLAEBARBAMAE, WEANKRED AP, HHKG
SHERF, R FEAEIARA, SAHMA, BHRTTITOMRT R, BIF&HLRE
Z, &hMAMFRGBAL RF AR P FFHE R VARG H A (Cairns & Areepattamannil, 2017).
FRBT, R EDRRA T LT HE R I 2 (Song et al., 2012; Mamun et al., 2020), 12
RN LT RRFLERTEREREMARM B R, I, RRBRRED TR T RIER
BG4 8RR AFTEGBTERR,

R B(VR) AR BT H R %, RIEF A S A9, AM8695 F 125 (Akbulutetal.,
2018), RENZHEZHE L HHFERE, BERLTHER T EHRIE, SERLL2MARIELGETH
), W8 E. POERIKE. KR EHEBogusevschi etal., 2020) 3 & ¥ 5 % 42 5r (Argyriou
etal.,2020). #ifl VR, HFUAMRELXEHORL, $HAELHRFGRIEFIKE ., BRIERR
#, M RS B, AT A5 t, VR RRRA S H MR, TREE ALFBHGF
A 77 X(McCall, 2022), Bk, VR HART NG H a9 45 &, TMER R ARG F 6 R 4,
PRMEFARNRERNZ mEETRERGIETED,

22. FEGZAREL ;| ERBEHTH)

HAEBRBERSEY, FEFTAFTZRALBRBELENE T RR LR, BEAH7TAF
FHAERENAE R BEIRIEF, e Alcafiiz et. al (2018)M S 3745 7 i S e 20T N JE JE 3 52 W IR
W, RS EBAETEANE AT AR, $9ER, WA LEBR FGE etk
F 4 EEDBAZ ek, BB, LARIE AR B HAF LS S A BB 69 = 45 A0 4 (Mislevy et
al., 2003),

EAFEELE VR PERERMROTAERIENREHAETN, LARFRREIHESY
#89 VR & H IR, (Mayer,2014) #2357 S8R A, 2 &R A B F T/ERIE, #5232
Fo AR, PEZE I, BRRA % VR P& R Z R4 T A2 (Frederiksen et al., 2020;
Makransky etal., 2019). 3, RIFRILAFHI /M, BPEBR T EEZE) ELF M P40
M L&, TR &2 H 2% % Mayer, 2005).

SHF L RE G AF BB ERT. TRRGAHEH, WS H H 2 T s,
R&EF AT EHRR ORI, £ VRIBEFTAFHET LR Bo ad AR mELY
B AR, ERAFE K. LFARAH, EILZAEBIRE P RELEHEN T, it
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PERT. MARRRTRAGRA, AHAFEERT BT RA S Y RBEA BT A
& ¥ 4 # (Radianti etal., 2020). EH5] S RETERFT I F ARG HERL, FEFH BT,
S AEE8 B B AR T L W AHLE AL B AR AR /) (Wang etal. 2024). B L, 84 % TIIHER
ey R HAE, AR EERKTH . BRI RRT ), LA AR
BHRTHREMAKT HRTHGTRE, BTAFTXNELRELAEHFEH Aio5|E
Yk, AN ETE, WELA R, foBAlKi O KBS AMEE, £ W5 E Ees e %R
FERAR. R, JIEXF MR G, I, AT RENT R A 53] F KA
SR AR RAGYE AR E S AL VR LUREERE NI A, £ ARSI
MARAL T ZAT A Z M a9k B F, AIRA TR FEH RAT F AT AFIIRXRE A E LR

3. A QD FFHERFNZIERTRERLEE R &

KT G AW — B A A, B IUIR e R B RS (VR)E S B ShH M, DR B B
S A SHE KRBT R T80 B A9 A 7 £ Unity3D 4 83 5 4 £ 2 M AF 5,
ﬂf/ﬁ’- VR # ﬁi&ggﬁ:%—tﬁé’ffﬁ%é%ﬁ;ﬁ/ﬁxjggxo ﬁ*ﬁmﬁ%ﬁ%?ﬂéﬁk kﬁm,@ﬂ%ﬁzg%(ﬁn%
BRIEIR), EART FHRIR R AN FHF, EBBRAGELGF, FEATURGBETH
AL RRBERGAF, THRAG, ERTHREFZHARMER, EARTHAZS ZH
ARAE LI X LI, FAMNIEN A S IHE NPC EATHIRHF L D), HRE L - BG4
% BENTRIRR— RSB A EETEE S X, B 1T,

%

T A EHEANER R TR B R g.gmu

8 1, FRALH 5E RIS 5 B (B)
A REGEE], SABEREFOFERNPCEFMRARTA, BRESETMEN
ERFTFORLFM I, FROAREE LR, T GIRT, EREEHFEA
WP AR S G TR, B 2 R AR SRR IR, ARG S
ARG EHAE, ARDEETRAEENELIoR, F—H 8, ARLKFERETEY
FE, LA VR EHBANSEA bbb BRI E K S R, R, 24
8 4T B IAS BT ERA S E AR B P, A ARET RS S AR RS AT
BRI o

ERENEF.

2. B E (L) S NI FB(E)
4. BER Tk
4.1. LXK
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AR B W AR BT R(VRKE RAHFERANTE, H8 FE LIz XM
B, mRFEQE R, BN, FHEHEFITFATRELFHRRGTALREEML
MM, BRRSZLNEYRBEE T . I, AEHEATETREZ T ENEHLER
GTHRWMFHFN TSRO, TEBADFELTREERFGEE D4,

4.2. T £

R R MR NASFHREAE, 58 A, FibNaA 10 £ 12 R AFRHRBET R,
WAk 2 BSR4 30 ASLIEHI4R 28 Ao BERAME AR A RXNERERTIES Y 24, 44
AME A — M EB BT E A4, RHAAS T NERERST LR, TA 282 4% & VR
FAKAE REE, HAMAEMBZE Y E L, UERLMHAAR G2 MiR AL,

43. HELH

R E R AT FEAAENNE FHROZ Y i, FHIBMARE FITHGLEE,
SEH R @, FFELAF R AR, ZRARAAE R T IRE AT LR A, RAAT
B GRAE B A £ 3) IR A GRS S H AR ), AT R SRAE B S aEER, B4 100 5 £
HE# 2 % 5| Al & Wang #= Chen (2010), M 4mikZ 2k 6 4, kA Likert L B2 X315,
#4828 Cronbach's a 15 % 0.79.,

W, ARAZVHFEERTRARTHETT AKX, AZKKRTEE LRI, €18
BER S AT AT Ao AAT PN BR4 694T A bk bk % 2 P8 Hwang $% Wang (2016)49 4%
AHIEREAT A, UBRFEATRLRRRAE L BM,

21 #F 17 A%

T2 % 2 A

%% & M 45 Game Start GS MERENEBRETHENET

fi% %5 Bl 42 Trigger Role TR TR W GEAY, FHAE L E N ERE

P35 8 B Read Question RQ MR EEELT, MR EEZM T2 AR

A4 B Select Correct e MK EFEAZM TG ERELER

%4578 H Select Wrong SW MK EFEAZM A A RER

B3 427 Read Hint RH RREFAGZMFZ A [ AR ] &
A

F#7iE4F Re-Answer RA MR EHEREZER

fi &t 35 % i B Touch Object TO REHEF P LD

4.4. TBRAAE

KA RAZKZEIRAT, MALTRAE FEAT 20 A, 20 4 B A aTAl, UFHEL
fhdedk, EAMAK 10 048R T L HHMATMER, AR EZRE., BFRITAHI 40
B ERRIE, ERESEALRTABRAFAZIERETESE Y 24, £H00EAKELRE
XEBRZ—BEBRTEEH A . TRERK, NATEFZ T RS T AL R AL T
BWHEME, UGHEREANNRK, B 3. I, FREEFHFTATH, ARLEHE—F 5
METRHBEZLEETARKEER,
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[ mHa ] [ *smin ]
l l

[ B &3 } 2055
l l

[ T A ] 105 58
l l

[ —mamrnesse | [ Aranmssxess | 105055
l l

[ & sk 2k ] 20948
l l

[ BB S BH LN & } 1054

B 3. FHiAfLE
5. AL &ER

A5 AE B B BT £ o HT(ANCOVA)IR TR B 4L 24 ) 48 8 S A5 8 R 44 8] R &8
2R, NG ERRKEE AR 4 R B 4L AT 8] 244 8] B 12 — B (F=1.36, p>0.05), Levene
G B HFVE AR AL B R A B R E T (F=0.01, p>0.05)s ANCOVA %% 3 B8 98 2 3T 8] s 4%
B, PATE RAmk 2 PR, BERAL-F3 86.49 (AR 4E3% 2.52), #414E 73.98 (1R %% 2.32),
WAL £ R iE B (F=9.35, p<0.01), &K S4B L AF H Rt E A5 4,

%2 MEFEZELATF Y A ANCOVA I E%

487 A 33K FREZ A IE ¥ 4E RS F "
BSR4 30 86.51 3.01 86.49 2.52 9357  0.12
1= %) 4 28 73.80 242 73.98 2.32

*p<0.01

BEF RS ZAT, AR ARETANOEHEFRKRTRRE, EXET, FHIH
Z AT AR R S4B 2 3 EAE ok iE B E K HE(F=3.35, p>0.05), kT 4LAESH S AT AR Z 4%
MR —2, FAEFARERTHBE, I, Levene ¥ EHFBEBRM L RE T, F
DA R A SR R AR AFTEE £ E(F=0.12,p>0.05), BATW4ALK R T H LB ZHE
B, MARZHFASLEEHOIEE, ANCOVA 4 RE-TIH AT 5%, SWE Rk
3T, BREFAEBLTHD 42642283 0.09), FH4 A 39912 0.09), 4M £ EiE
BA % (F=4.58, p<0.05), R UK RS H o1k~ A =404,
%3 mEEAEZFEFHH ANCOVA &%

48 73 AR CRHEK tREE A IE 3 1E 1R AR F n2
B A4l 30 4.26 0.42 4.25 0.09 4.55%  0.06
A4 28 3.99 0.57 3.99 0.09

*p<0.05
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ARFATREEIHAEAEAERATRE Y ARFOEEIT AZIEL, FFLHRRA TR
B3, B MEEAEESHEHFTHITARXER, BAF IO RRAT AERAZIAK
WaF, THEE—HTABRBEG S —HAIERAAE, USHELEERERSTERTNITA
Wik TR, AR RRGAT Bt ihk, RS A2 F YT AETHA, £ A GSEQS.1 #4¥
EAREBERER, BB EBZITAMAMZ Z 5 RFIETLBEZW, § Z/EKA 1.96 1, %
TRIZAT Ao b A% A K B (p<0.05), IR I4G R AT % 5 7 B (Bakeman & Gottman, 1997).

MBS EREGRITREFFITAFIEBBAT, TROAFABAROTARICHE
GS—RH. RQ—RQ—SC. TR>TR—RQ, A& TO—-»SW—RH(ZE 4 F77). Lif& R R,
T FAEMMER By, MOEBRERE, HFELDRTARARERE T NE,
AT M FRER: BB, S A TRAEA AGE F NPC #3524k Loy A B EAES H A3, RA
5 2 3 B IR NG L E AT AR X

18.89* 3114

5.95%

EX
1.3‘\
9.5
« I
T
12.14%
1500

4, RS EZFHIT AR I DHTE

RBSTERERZ =40 FFIT AR BET, B 5 7. SEEREMmL, =44
TAHRIREBE, 12402 B3R5 X, %2 GSSTR. TR—-RQ. RQ—SC. RQ—SW,
SC—GO. SW—RM &% RM—RQ. % 4F, #4Z [ FRTF | EARH-RM)ABEF$4, BT
SHEERTIHERNZR T, GFEEHR, SWHRM 49 Z 9 GiE 4513, BETHEA
FTHRMA, FAMMEGABEFAMES, RIERRTERT N, TRERE L AR TR
TAE® %, 4 QREMRABRSHE, FRALETE, THRAMNELDREEH, HBAE

N

HEIEBIREZ, WAZHE, HHAMEANIERAAERRTHELSTRKT A
R, RAER G FLRANEZHEHNE.

5. BHRAE A ZFFITHFI 5 HTHE
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6. &3m

A RIRFAT VR B ARELHEFORMEREARARZET R, £AFERET @, F
&L R R H G T KA AR5 ), ERSFEAAEMAIRN 3D #EE VR HAHETRT HA
BEL G RR LY, RESEATNE LML F IR, AR AR AEA, VR 82
AMMZRMREALZES), HHROBRLBAHNLAHLRORETER, K kRAEE

WHFBFARRA, AFAHHGEFTFENZE DK EREH T @) TR,
I A E IR EARBRAGRRAD], FIEFARBHBNEG IS E, ATRRERIKRE T
R, EHBXTEFSEMIREL, LRET AL HNERBERGRANGIH, I,
T g LB ILIE XG5 A AR T F AT, RATFNERTIENEE R L AL,
i BAE RIS H AR

R, WK A 40 s a9sa A N, IEELR S R s a0 R AR I 00 18 A
HR THEMARRAR-—FRGZFHE L, Had R —Mldm LB Ra, #k
ARBARRIRA S UM BEATEHRA L. RIA, RHEBATA QDI TMUARY XX FAaZRT
HE, AR R A EA R B E S| Rk, Bl AR S E AT A R SRR
PR, SHRBGHEROETET M,
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