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ABSTRACT

This study aimed to examine the contribution of three key design mechanisms in
digital educational games—user interface, auditory cues, and task difficulty—to
predicting students’ working memory performance in a game-based learning
environment. A predictive correlational design was employed within a structural
equation modeling (SEM) framework, using a sample of 370 middle school students
enrolled in science courses. Game design mechanisms were assessed using a
multidimensional scale aligned with the features of the selected digital educational
game, alongside a working memory performance task, after establishing appropriate
validity and reliability indicators for the instruments. The results indicated good to
excellent overall model fit and showed that each mechanism (user interface, auditory
cues, and task difficulty) had a statistically significant direct path to working memory,
with the structural model demonstrating substantial explanatory power for variance in
working memory performance. These findings suggest that a clear and well-structured
interface, functionally designed and non-distracting auditory feedback, and optimally
calibrated task difficulty operate as effective design components for enhancing
working memory efficiency in digital game-based learning environments. The study
recommends adopting integrated, cognitively informed design standards when
developing or selecting educational games and calls for further research to validate
and extend this model across different age groups, subject areas, and digital platforms.

Keywords: Digital game mechanisms, User interface, Auditory, Task Difficulty,
Working memory.
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