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Designing an Immersive Virtual Escape Game Integrated with Diagnostic Contextual Clue

Scaffolding for High School Ocean Environmental Education: A Preliminary Study
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Abstract: This study designed an immersive virtual escape game using Gather Town, featuring interactive objects and
NPCs embedded with ocean environmental education content. Students freely explored the virtual scene, triggering
objects and NPCs to acquire clues and actively construct knowledge. The core design, diagnostic contextual clue
scaffolding, provided immediate feedback when students answered incorrectly within a level, directing them to revisit the
corresponding scene location to re-explore the relevant knowledge content for error correction and re-learning. A one-
group pretest-posttest design was conducted with 14 high school students. Results indicated significant improvement in
learning achievement, with adequate levels of flow experience and learning motivation.
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HBERBHBFORMNERSPRE, ROBATEELURGREEIS AT, TREA
LA BEFPIGMREHE TN ETRBEATR, BFEHBNLEmBESR ) FAEAR
(Kaoetal.,2025), ZLF4, matui kX P HESBERBGF LB BT, FIOEAR,
WA FRRHALEEHHEE R, CRALEDHFE (Yeohetal, 2024), {A1Fi1 —F & H 7
HIFRHE HH.
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FRRERGTAEM F, AR AN, FATAHEENFETEER, FEM XA 1=
[ £ £ NPC ], YA Google Form % ¥ 2 ALEE R F Y T MMM fodlk MM, FABAEZHAEL
NPC # P A AL, PP A BZM FEH . RAHAZEFL 7T XERAFERBRGGEEER,
BEHABAALNE ARG ZR, RESFANFNE T OB, ATk 4 [ B H
¥4t & B4 (Diagnostic contextual clue scaffolding) (Chien et al., 2025) Jo A#EFIA S £ £
Ml F A AL B s, REEABAAL, BRI FAEABZM TR EMEGGTALE, #)
dor Ede [ EETAETHE (BZH) FXELH] (B D, 51T2LTHREZ ST 04
R NPC, MIFIEFZM TN L E T PSR DE G TREE TS, £
AT AT R A E TSR, ERBEREFRBAS BT, BV M EMGIEMNEZ .
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R A 1T EHE PS4 (FHFH 1607 R), 24 6 4. HRAB—EAT4A%R
o YRR AR A AR KL, B2 LA 20 FRPLREZH TP RTLT, @&k
A (Killi, 2006) €4 S RERIER L RE ERMBLEE, £33 224, 55 %40944, %
Ho# MK (Keller & Suzuki, 2004) &2 %. 48M. Z AR WEMEE, 4 324, 12
B2 09760 MM EMRANEZHF AL T ., FFRARBRE HTE YRR 10 248, 2%
BN 30 -4F, AR BRIy ARG E 20 4-4E. £ F A Wilcoxon signed-rank AR €
Wk REATE A MK E (M=3429, SD=19.10) BAEiE#AA78 (M=57.86, SD=15.28) (z=
2614, p<.01). Wi (M=3.41, SD=0.68) LEZH &k (M=3.34, SD=0.69) ¥} ZH#%E
RO FPAZH(TEP 3), B TAGKR - AEIER A G Y i, BN RS Y Bk,
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