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Microlearning in Mathematics Education: Enhancing Mathematical
Reasoning Skills, Strengthening Self-Efficacy, and Reducing Cognitive

Load Among Higher Institute of Music Students in Kuwait
Dr Meshal Hamad Mashaan Al-Rashidi  Dr. Saud Habad Odeh Al-Dhufairi
Assistant Professor, Higher Institute of Musical Arts, Public Authority for

Applied Education and Training (PAAET) - Kuwait

Abstract

This study examines the effectiveness of microlearning as an instructional
strategy in enhancing mathematical reasoning, strengthening mathematical self-
efficacy, and regulating cognitive load among undergraduate students enrolled in
mathematics-related courses. A quasi-experimental design was implemented with
79 students from a higher Institute of Musical Arts in Kuwait, randomly assigned
to an experimental group (n = 38) and a control group (n = 41). Over a twelve-
week intervention, the experimental group engaged with digital microlearning
modules composed of short, focused, and interactive learning units. Pre- and post-
intervention assessments included a mathematical reasoning test, a validated
mathematical self-efficacy scale, and the Multidimensional Cognitive Load Scale
for Physical and Online Learning (MCLS-POL). The findings indicated that the
experimental group significantly outperformed the control group in mathematical
reasoning (p < .001) and mathematical self-efficacy (p < .001), with large effect
sizes across all subscales. Furthermore, students exposed to microlearning
reported significantly lower levels of extraneous cognitive load—including from
unclear instructions, noise, and media distractions—and significantly higher
levels of germane cognitive load (p < .001), reflecting deeper cognitive
engagement. These results affirm the cognitive efficiency and motivational value
of microlearning for mathematics instruction. This study contributes to the
literature on digital pedagogy by offering empirical support for the use of

microlearning in higher education mathematics contexts. It positions
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microlearning as a transformative instructional design that is cognitively aligned,
affectively empowering, and pedagogically robust supporting not only improved
academic outcomes but also enhanced learner experience and well-being.
Keywords:
Microlearning, Mathematical Reasoning, Cognitive Load, Mathematical Self-
Efficacy, Higher Education, Digital Learning, Mathematics Instruction
sdadia
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