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ABSTRACT

This research set out to examine how effective Metaverse-based technology is in boosting
the academic performance of female students in science, specifically targeting pupils
enrolled in the fourth stage of basic education.. It employed an interactive virtual learning
environment designed to deepen understanding and develop scientific skills. The study
emerged in response to the rapid digital transformation in contemporary education and
sought to explore the feasibility of integrating virtual reality technologies in teaching
scientific subjects In the elementary phase, the research employed a quasi-experimental
methodology using a single-group approach. A pre-test was administered to assess
students’ prior knowledge in science, followed by the implementation of an educational
program within a Metaverse-based interactive environment. A post-test was then
conducted to measure the improvement in academic achievement. The sample consisted
of a group of fourth-grade female students enrolled in a private school in the city of
Jeddah. Several statistical tools were used to analyze the data, including the paired
samples t-test to assess the significance of variations between scores before and after the
test. Additionally, Cohen’s d was applied to measure the effect size, and Blake’s gain
formula was used to evaluate the effectiveness of the program. The analysis indicated
significant statistical disparities (p < 0.05) between the initial and final assessments, with
results demonstrating a clear advantage for the final evaluation, indicating a high level of
effectiveness of Metaverse technology in improving academic achievement in science.
Furthermore, the interactive environment provided by Metaverse contributed to
increasing students’ motivation to learn and fostering a deeper understanding of scientific
concepts.

Keywords: Metaverse technology, academic achievement, science, interactive
learning environment, fourth grade.
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