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ABSTARCT

The integration of artificial intelligence (AI) in secondary education offers novel opportunities to tailor instruction to individual learner needs, yet its empirical impact on student motivation and academic performance remains under-examined. This study evaluated the efficacy of an AI-driven personalized learning platform designed to adapt instructional pacing and difficulty in high school algebra. Utilizing a mixed-methods quasi-experimental design, 340 tenth-grade students across four public high schools were assigned to either an experimental group using the adaptive AI tool or a control group receiving traditional instruction over a 12-week intervention period. Quantitative data were collected through pre- and post-intervention achievement assessments and standardized engagement surveys, complemented by qualitative insights from focus group interviews with participating teachers and students. Analysis of covariance (ANCOVA) revealed that students using the AI platform demonstrated statistically significant gains in mathematics achievement () and higher levels of behavioral and cognitive engagement compared to their peers in traditional classrooms. Qualitative findings highlighted increased student autonomy and self-regulated learning as primary drivers of success, although teachers noted challenges regarding data literacy and initial integration. These results suggest that adaptive AI systems can substantially enhance educational outcomes when integrated thoughtfully into existing curricula. Consequently, educational policymakers and school administrators should prioritize professional development focused on AI pedagogical integration while maintaining equitable access to instructional technology.
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