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How Adaptive Scaffolding Works: The Interaction Between Support Strategies and

Student Learning Performance in Elementary Math Learning
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Abstract: Fractions remain a persistent challenge in elementary mathematics. Many technology-based learning systems
still rely on static scaffolding, which may not fit learners with diverse prior achievement. This study develops and
evaluates ScaffoldiaMyMaths, an adaptive learning system that operationalizes four distinct scaffolding paths (A/B/C/D)
to examine how support strategies interact with student proficiency in fraction learning. A classroom-based
quasi-experiment (N=149) was conducted with Grade 4-5 students over 3—4 weeks using comparable pre/post tests.
Results indicate a statistically reliable overall improvement, and performance-sensitive scaffolding paths yield stronger
gains for medium-achieving students. The study contributes an inspectable and testable design blueprint for adaptive
scaffolding in intelligent learning environments.
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