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Design of a Fire Evacuation Training Game for Recognition-Primed Decision-Making Using

SVVR and a Dynamic Multi-Path Mechanism
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Abstract: When fire incidents occur, individuals often struggle to make timely and accurate decisions due to a lack of
practical emergency response experience, leading to delayed evacuation and even casualties. This study integrates
Scenario-Based Virtual Reality (SVVR) with a dynamic multi-path game mechanism to develop a fire evacuation
training game aimed at enhancing Recognition-Primed Decision (RPD) abilities. The game employs 360-degree real-
world imagery to construct an office fire scenario, consisting of five levels: a pantry, office, meeting room, storage
room, and server room. A total of 30 adult participants were recruited. Through a scenario-based gameplay experience
and questionnaire evaluation, this study examined learners’ experiences and decision-making abilities. The results
indicate that participants reported positive feedback in terms of flow, game experience, and situational cues. The
findings preliminarily suggest that integrating SVVR with dynamic multi-path decision-making and guided scaffolding

design yields promising learning effectiveness.
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1. s

KEKEADFTAFTFTFALALSE AR MEOREEH, REEFHAEEE (World
Health Organization, 2023) #t7t, /\ﬁﬁﬂ-’ﬁ&%/ﬁ 18 BARAKK It HAGFHR, BT LN
,«ké\ LIABETERE KRBT . EREFRT, BT ERFRZ. ALK AIF /R
7% B R R IR T R ﬁf*ﬁ&ﬁiﬁ«kﬁi w8 R R % A A4 T’tiﬁéi‘c?#ﬁﬁkﬁ@%ﬁ%ﬁ Br,
R EZMSAHT (Lovreglio et al., 2016). I, AARHERL LS BRALGIEBR P MG EZEHRL
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Bigmikmxs b o, & rnRs AR (Kinatederetal., 2021). B, {78 A 23442 H1E
AR RERT AR AFERR R, CRABHGKKFHELRA,

180 KHH % AR, BARFREM AL, ETRELHS R, FHEAELS
HE LI DAL PR FIETAR ). LFR, MEFIRBEBAGER, BERTH
(Virtual Reality, VR) Ae424% 5 B4t A A9 HIRIL, ARARAZLEHZF HARIFI AL MFRB G
Ae sy, A4S H PR Y (Makransky & Petersen, 2021; Radianti et al., 2020) . VR
T R E DR T ACE T AL B F RS F U H R A A AR (Liu et al., 2022),

B A& % (Naturalistic Decision Making, NDM)#F 545 t, A #8782 BB #6948 A 5
B R A Y, LAEER T EEMSATETRR, AR R A8 SR PE K M 42 I 4R
£ EAITEHFTE (Klein, 2008) XL FH PR R LA S EHRMME, B RIETH
F BT % 17 8% 2 M 499 (Curnin et al., 2015). £ NDM %4 TF, #EITEERE
(Recognition-Primed Decision, RPD) A B, RAF EBFIHR. LRILHRL O
B, ARARTITTHTE, mIFEB S 7 FILEA B HEE, A8 AR P FEaKR
Vo #HAERICEITITE, MIFEEREAME 0 (Kinateder et al., 2021), I %L X H NDM Ff
T8 P Z AR B e RO AP . LR AR XA R R A e KK B I 5 BRSEEF M IR, B
W, EREFHRRPESHRBER S TREARLHEY, REHEFEBREREBERE
AEAT LSRR AL B, A A A L A D R W5 b Ay PR FIBT AL /) LR 8 &
Ho

HiA B E) X FHERFAEH R, TRAZFEHF SRR RLEE S E RAL
(Wouters et al., 2013; Plass et al., 2015) . ZEH#HFHIEE T, &5 BRI RFERT IR
FHE AR BN G E AR M AR F REAT R (Lietal, 2023). Hb, AFFRLEESHRX
J& $: K ¥ (Scenario-Based Virtual Reality, SVVR). #h &35 %% 3t. % T8 R AR F AR %
FHAVEBR, BRE—BICFRAIREER, AELAFHHEZI AR ILREET

2. HRF&

A % % 30 % 18 RAERFA. FFRAZQLIEHF TR (5 248). ATHEBEY A LA
(10 24%). &R (20 248) A RXH AT (10 24E).

2.1 HFHEEEF

AR —H K gk A g AR B (EFEHR 10 24) o HERe2 A8
B FOkML HAE. §RE. BREREEESE . RFEE TR SGTAUR
b8 B — 1B KGEH AL B (T1~TS), H— BB EARROKFERERECRREF. B,
BHEPE R ERIBEEEREPECTRRIZAFRE kR, HEFRERETH, AFRY
BRIAGTENDIE L ERICRFMF, REFEETRRKKFE T B SAETRRE, Hldes
PBPikd | TRBKKFRLL2H0F, FREEFIEAREEEERER, 252 F Fh:
ARG R R AR, TR, HRAKFTEERER LR REBRAARALEY
F 0y P REMR R RY /) SLIF 32 A (Plass et al., 2015; Wouters et al., 2013). 9k, KA R 43 K
W3 A N9 5] 42 (Recognition-Guided Scaffolding)3% 31, #i@F3E4e 1~k R =45
PEEEHBRKERE PO ERRE, Pl FRE. K TaikA oz F, AR,

ke & & =R

oy &
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w0 R A %ﬁﬁﬁﬁﬁﬁﬁﬁﬁ¢%gﬂ'm%“ﬁ&mmMmlmw»$ﬁ%ﬁ
}ﬂ ThingLink -F 4 (https://www.thinglink.com) #AFIFEBEALG T, AETHMETFER T

B 1. B 2 o, WmASHBQEEEFRT, §L2RFEBEHREAAGTHEAZRRASETS
% (8 3), REEEFAGCHEFEMAE—. =, =), LENT—FHE, §50HEFHE
B, B HEDE R (T1), LRELEFEMA KGR AEGMMZRE LI (B 4). &
BRABAET R E B R, G SRS B KGR AR T I (B 5) , RAEKZS
P o

MER T2 (2~4 FH)MER

P : ERZFERARSE
BNE M BZGF

= M 3T

B 2. BEWEMARIERTREN ZHBERIIRIAER

FR NG EEEEIRZZRATRARRHE

/ﬁr

) AR5
::?&ﬁ:zj’=:; -ﬁillﬂlﬂfsﬁ)( 4
ZEmmAEHIKs I —§

& B AR ZIZE M N A =48 R ik KRR

3,
BRGEC (EATTEI R SE BT ~

-

T 1 (O~257855)

SN I = T —
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B IR AEBBMNENT —F & (TI>T2) EEF %

4.
EIFEEE B R ELEP AL KOG A& kR B
o i EHEZE T1FEER Q

BRRRTFE: THIKEEX] -
e THBKOB NGRS, BREAG, RETZBIZFIAS.

K KBRS A RUAR AR
mis prnsE: K mEEE EE D poRsSt  fms

TIO-25) ¢ W (nciplent) K BREX  MAPR 6 6 WS BE-RX
T2Q-a) © REM(Growtn)  XMETE. SRR gon|  GuEER o BAMER RRoNR
TaU-esE) A WHRRE NS KMRERR TRERS 0B 0 B GROE B
Ta(6-8534) PO (Flashove)  SEEME SRS >600°C M AL HOE

T5 (8~10534i) @ Ly KESNE ~ JRRERERS BT G B BORIER] SRR
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5. BMIAEFRPET KGH & F B m

| GERRRRE SRR AN, Tk s
HH RIS ORERE, ERLERE

UTALERFIRBREHERERFSE, BERFEREBBINHRE/RKIETHE!

FRARYEBEEFLE 8

BEER HRHRLER Bk so@mE BEm%
T1 (0~2434) ¢ #1# (Incipient) L HEARME Z2HIRER
12 (2~44358) ¢ BB (Growth)  HEIEEARE W= A AR
13 (4~65340) A SERHN BRIRBAPT H—iae EI#E R
T4 (6~8434) > P (Flashover) {EEEmimRe BELES I K
15 (8~10434il) @ 2mitkin TR WA LR E

3. BFIRLTHE

3.1 wRAREE

AFRARFASEHZHFH P ORUKE, £ Kiili (2006)89 .37 M B AE &S iRF
=, H% % Hou& Li Q014)&F AT kA, AR KR, 20 AR (Flow
Antecedents) VA %3 748 5 (Flow Experience), 23t 22 %8, M AR AT H R AT £, 7t
2 (1= FEFTRREAE, 5= EFEZ). AT E A4 R T Cronbach’s a=.944, %k T
ZE R LR RIFH NI — B,

3.2. BAEHEE

HTRAFHHEEMEY BALNRIm AT £FE, FX VA Leppink ¥ (2013)8938 %0 & 77
TR AHABE, # %% Klepsch F (Q017)# 0 A £ ENBI A FTEER XS R, L7 X
TEHLARRAE, AN AZKGEE LS, OSNERIAR., SNERAR | HAR

AR, WMARMAETZAHFRALE T LR, WL —F M Cronbach's 0=.794, B TZE R LA S
8913 B o

33 EBRBELREEE

ERAZHEHE T HTXETEZLER, A4 IE Davis (1989) 4= & a9 A2 < K
Tk, AAMKGEE, 2R ABEARE, ZBepH AN, LHMERASTEFRALEEZE, N
I —F M Cronbach's 0=935, BAT# R EAILSWE E.

3.4. RS AF R
A RH S ERCFME, ARBEEHE (EAER 10 54E) KOk £ 3 a K
THFHMBREEERTE, MEALWHE, SMTRAST AN ERENFE, NEL R
FHAEFEH EHAGRFERG. RAEART. BEFTAUARER TR RI A THD4E, Hi8
TSGR, TS IE A RATR T E X KGR A DR LAY ER R, A
AZ MER—H M4 Cronbach's o AFLR 4 a=.891, B2 kLA RIFOEE,
445



GCCCE2026

4. FRERHEHR

k1 EREFETARIGRAEFTE B BAK, SEAMBIHERITEE—RLK t &
RER. BERT, SHMGFHREBEZATRPEE 3), BrLRAEH AT LR
AR AR LA EGIHE, EAE L ARE K EFEEPORREERET A,
ARG @, ¥REORFHRBEESATER M=4.00,p<.001), BT E 5 £2%KA
RAPRGEFH AR ELELRZXETUR, AGRET LT @, ¥5855% 45T R
FoAh P (M =4.12,p <.001), BT 538EE LR LKL KGR A B ELA
RATEY S VAR EBIERAIE, AR AT T @, NEZ AR (M=3.58,SD=0.97). &
s A Fr (M =2.40,SD=1.07) B3 AZs A s (M=4.00,SD=0.63) &R T(A3 E8FE
2R (p<.05) o & RET, FUHAEATHIRABTEL A& FFIFF RN — AL 09850 7 3
(N AESLIE & 30 dm G 77), LAFF R Z @ BT R A SRR L 209385 T H: PRI B TH
K)o BRI T @, B ERERFARBESAPEH M=420,p<.001). HF, #
B M=4.03), BT ERALETE M=4.23), MEHALARBRETELER) M
=423) ARMBHARYL PRETZHE M=430) FHEAYRE G4, BrAnEd
WA B R TS M, AR AR S H A X RIS A . B4 R LA
— %, BATH B X R Bt F ¥i(Scenario-Based Virtual Reality, SVVR) ft A X 4R £ H & £ 5 K&
Mt sn b 69 AR A 7, BAGEILIZ XE HA25 (Makransky & Petersen, 2019; Radianti et
al., 2020)

B—7 @, HEENGRSFMAE DG T A, @RISR AT KGRI, A b
TRER KT RS AR RSB, ARFRALY, SHATEBBEEREEZA§ITD,
BB RFGT RALE LR R AR o sboh, SRET R, WRRTAHMAHE TITER, &
BBAZPETRR L, BB RRAPFERER, FHERIIPTHLEENRR, £®
BACH B LM BABAR . BRERT, AFAIEERIAAYARAF T L £ KK TS5
P8 FVET IR RE ) o

A1 F—RAtREHEE

X /#a M SD t p

R IR 4.00 0.62 8.86™ <.001
S RAT 3.98 0.64 8.72" <.001
SRR R 4.02 0.64 8.72"* <.001

N AR A 3.58 0.97 3.28" .003
IR B 2.40 1.07 -3.07" .005
¥4 RSm 4.00 0.63 8.68" <.001
R0 %R\ 4.12 0.70 8.77" <.001
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#ERA AH 4.42 0.70 11.05" <.001

#E 5 A 3.98 0.91 5.90" <.001
EREEBR 4.20 0.68 9.62" <.001
B FLEE G R 4.03 0.81 7.00" <.001
WRR T ERREE 4.23 0.90 7.53" <.001
HAKHRE/ VR FERERS 4.23 0.77 8.73"™ <.001
MEHRE/ HhRRET RS 4.30 0.79 8.96™ <.001

*p<.05, **p<.01, ***p<.001

5. &

R LHFT LB — R &G S WHE X E BT 32 (Scenario-Based Virtual Reality, SVVR) $2%)
BEAZ R AR 09 K Gk A DR (A B BIH 10 42) . ARG RBATNZXNFEHREL
PR GERET A ARALHE LG RIME S, EEEHFEEBRKEREPZEHHAN
SR B R BAE, I, RAREBDE LB RS, L HEZETRFRETP
EAT ZAERFEE, TEBTF RS RELMATRAR, EmAEBERE T ERARER
S RO K FBIEAT A AGE, AR S R DR AR FHE RS A B A b R B s
ROFAE A Z AT 74 RARGF (Kinateder et al., 2021).

I, KRR, BRI TBRBAFEXERTIERE Y, MM EETEEE
EF. KPR A hoFMEARER L, TR T ESHERMLHER ). B, KR
#i# SVVR Wiz NIFH, SRR RBGTEMBRINFTRRGES, RE—AZE AL KHF
B35 R BRI GTAE R, ARG R TR R ERIESR T FFE SRR R EE,
QLI I00E XA R e A HE R IR P AT 4 R A4 (Radianti et al., 2020), #
Bhms, AMMRBATHREXERTRELDE LRICRRH, ERAARPFRER AR
e Jr B RATEY R R T

AR T — TR KRR ANTB T R, AR TLE RGP, I
I, BRI THAR ARG 7 NGt i#iit, BARERERTHREREY) 2 H R
K, ARE@IFHEHRXGEREFAEG BT POHERR, ETHERHZEGERT
BEMARSALDHA, DR R AT AT HIRAT KINRIER,
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