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Abstract

Despite continuous global policy efforts to address environmental issues, many individuals still
experience confusion in the recycling process due to the complexity of item-specific disposal
guidelines and regional variations. This study aims to identify effective educational strategies for
strengthening adults’ recycling competence by developing a mobile gamification-based recycling
education program and comparing its effects with those of traditional paper-based instructional
materials. The analysis examined differences in learning outcomes, environmental attitudes and
behavioral intentions, and learning engagement between the two approaches. Results showed that
the gamification-based education significantly outperformed the paper-based method in
environmental attitudes and recycling intention, and also elicited higher levels of cognitive and
affective engagement. Correlation analysis revealed that recycling intention was strongly
associated with both cognitive and affective immersion, indicating that adults' behavioral change
is influenced more by experiential and emotional engagement during learning than by information
delivery alone. Qualitative findings further supported this pattern: while the paper-based
approach was evaluated positively for familiarity and readability, it was less effective in
stimulating interest, whereas the gamified approach fostered enjoyment and active participation
through interaction and feedback. Overall, the study suggests that experience-centered learning
strategies that promote engagement and immersion are more effective than information-oriented
methods for adult recycling education.

Keyword
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