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:Abstract study

This study aimed to investigate the effectiveness of STEM-based
instructional activities in developing mathematical proficiency among fifth-
grade students in mathematics. To achieve this goal, the study employed a
quasi-experimental design with two groups: an experimental group and a
control group. The experimental group, consisting of 30 students, was taught
using STEM-based instructional activities, while the control group, also
consisting of 30 students, was taught using the traditional method.

The study instruments included a list of mathematical proficiency
components—conceptual understanding, procedural fluency, strategic
competence, adaptive reasoning, and productive disposition—along with a
mathematical proficiency test, a scale for productive disposition toward
learning mathematics, and STEM-based instructional activities. The validity
and reliability of these instruments were verified using appropriate statistical
methods.

The results revealed statistically significant differences between the post-
test mean scores of the experimental and control groups in favor of the
experimental group. Furthermore, the findings indicated notable improvement
in all components of mathematical proficiency among students in the
experimental group. This improvement is attributed to the nature of STEM
activities, which emphasize the integration of science, technology,
engineering, and mathematics, real-life problem solving, active learning, and
collaborative work.

Based on the findings, the study recommended integrating the STEM
approach into mathematics instruction, training teachers in designing and
implementing STEM-based activities, and revising mathematics curricula to
enhance students’ mathematical proficiency. The study also suggested
conducting future research on the effects of STEM on other educational
variables and across different educational stages.

Key words: STEM, Mathematical proficiency
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