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Abstract

{ "background": "Al-powered intelligent tutoring systems have shown promise in improving educational outcomes
for students globally, particularly in math learning. In South Africa, there is a pressing need to address low math
proficiency and high dropout rates among primary school students.", "purposeandobjectives": "The purpose of this
study is to evaluate the impact of Al-driven intelligent tutoring systems on cognitive development in math among
primary school students in South Africa, with a focus on reducing dropout rates.", "methodology": "A randomized
controlled trial was conducted across ten schools in South Africa. Students were randomly assigned to either an
experimental group (using Al-powered tutoring) or a control group (traditional teaching methods). Cognitive
assessments and dropout data were collected post-intervention.", "findings": "The findings indicate that students
using the Al-powered system demonstrated statistically significant improvements in math scores compared to
those in the control group (6 text { Math Score } =12.5, p<0.001). Dropout rates among experimental group
were reduced by 30% (95% CI: -24% to -36%).", "conclusion": "This study provides evidence that Al-driven
tutoring systems can enhance math learning and reduce dropout rates in South African primary schools.",
"recommendations": "Schools should consider implementing AlI-powered tutoring systems as part of their
curriculum, alongside traditional teaching methods. Further research is needed to explore long-term impacts and

scalability.", "keywords": "AI Tutoring Systems, Cognitive Development, Dropout Rates, Primary Education,
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Machine Learning", "contributionstatement”: "This study introduces a novel methodological approach that
combines Al with cognitive assessment data to evaluate educational interventions in South African primary
schools." } --- In the context of addressing low math proficiency and high dropout rates among primary school
students in South Africa, this study evaluates the impact of Al-powered intelligent tutoring systems on cognitive
development. A randomized controlled trial was conducted across ten schools, where students were randomly
assigned to either an experimental group (using Al-powered tutoring)
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