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Abstract: This research developed a serious game of “Energy War” to evaluate the “Learning Effectiveness”,

5 =

“Learning Motivation”, “Interactive Media Using Experiences” and “System Usability” of the game-based learning
methodology in educating the young users about the related knowledge of renewable energy education.The Attention,
Relevance, Confidence, Satisfaction (ARCS) model of motivation was employed in the process of developing the serious
game along with the technologies of Augmented Reality. 154 high school students age between 13-17 years old, were
invited to test play the serious game of “Energy War”. The result of system usability scale analysis, testing sheet and
learning motivation questionnaires are collected and been analyzed by one-way ANOVA and the performance
analysis.The results of this research are concluded as follows: The integration of graphic design and augmented reality
virtual 3D model for serious game development can improve the learning motivation of high school children.
Meanwhile, the correlation design between real life experience with the scenario story design of the serious game can
improve the results of the high school children for learning knowledge of renewable energy, especially to the males of
the junior student; Serious game development along with augmented reality could arouse the curiosity and interests of
learners successfully for playing, especially to the low academic achievement learners. Advanced analysis methods are
needed in the future studies for better evaluation on the correlation between multimodal interactive serious game
development, learning motivation and learning mechanism. The mechanism of "learning by exploration™ will also be
reinforced in the future studies.
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