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Abstract: This study developed an Online-Merge-Olffline (OMO) blended learning model
integrating escape room gamification and EDcafe Al companion to address low motivation
and theory-practice gaps in data mining education. A quasi-experimental design compared
45 control group students (2023) with 36 experimental group students (2024) over 13 weeks.
The online component utilized instructional videos, EDcafe via Line messaging for real-time
feedback and dialogue tracking, and iClass platform for learning analytics. The offline
component employed paper-based escape rooms promoting peer collaboration. Results
demonstrated experimental group significantly outperformed controls on achievement tests
(F(l, 78) = 41.28, p < .001, n,* = .346) with substantially reduced social anxiety (¢(39) = -
18.45, p < .001). PLS-SEM analysis revealed peer interaction enhanced cognitive learning
through social influence and engagement while reducing anxiety, providing empirical
evidence for innovative STEM education in digital environments.

Keywords: OMO blended learning, gamification, escape room, generative Al, digital
learning platform, data mining education
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