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Abstract: Student disengagement and limited long-term knowledge retention continue to challenge 

educational systems across K–12, higher education, and professional training. Gamification—the 

integration of game-design elements into learning environments—has demonstrated potential to increase 

motivation and short-term engagement; however, empirical evidence regarding its impact on deep 

learning and retention remains mixed. Recent advances in artificial intelligence (AI), particularly in 

adaptive learning systems and intelligent tutoring systems (ITS), offer new opportunities to personalize 

gamified experiences in ways that align with learners’ cognitive states and motivational needs. 

This paper reviews the current state of AI-enabled educational gamification and proposes a theoretically 

grounded and empirically testable framework for evaluating its effects on learner engagement and 

knowledge retention. Drawing on Self-Determination Theory and cognitive principles of spaced 

repetition and retrieval practice, the study introduces a layered system architecture integrating learner 

modeling, reinforcement learning–based personalization, and modular game mechanics. A randomized 

controlled experimental design is outlined to isolate the effects of gamification and AI-driven 

personalization on short-term engagement, immediate learning outcomes, and delayed retention over 

extended periods. The paper contributes a rigorous blueprint for future empirical research and provides 

practical guidance for educators and institutions seeking to deploy ethical, effective, and scalable AI-

powered gamified learning systems. 
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