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Abstract:

This research aimed to develop a digital game-based
educational unit and examine its effectiveness in improving
academic achievement among fourth-grade elementary students.
Specifically, the study focused on developing the instructional
unit for the unit “Geometric Shapes and Spatial Reasoning” as
presented in the fourth-grade mathematics textbook for the
second semester of the academic year 1446 AH.The research
adopted a quasi-experimental methodology using a two-group
design: an experimental group and a control group, each
consisting of 30 fourth-grade students from King Abdulaziz
Elementary School in the Muhayil Asir city. Three measurement
tools were employed pre- and post-intervention to assess the
dependent variables: an academic achievement test. This tools
aimed to measure the effectiveness of the developed unit, which
was built upon a digital game-based learning environment.The
educational unit was developed according to the phases of the
ADDIE educational design model and implemented using
Minecraft Education Edition. It comprised two main
components: a printed learning guide to support and direct
students’ learning, and a digital component featuring interactive
lessons and geometry-related lessons and its tasks within the
Minecraft environment, designed to develop conceptual
understanding and enhance spatial visualization. The study
yielded several significant findings, including: Statistically
significant differences at the (0.05) level in post-test scores of
academic achievement between the experimental and control
groups, in favor of the experimental group, both in overall scores
and across all sub-domains.In light of these findings, the study
recommended several educational and practical implications,
most notably: the integration of digital educational games—such
as Minecraft Education—in teaching geometric and other
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mathematical concepts at the elementary level, due to their
proven effectiveness in enhancing academic achievement and
higher-order thinking skills. It also emphasized the importance
of professional development programs for teachers, equipping
them with the skills to design and implement game-based
learning environments. Furthermore, the study encouraged
collaboration between curriculum developers and digital game
designers to localize and adapt educational games in alignment
with national learning goals. Finally, it highlighted the need to
improve digital infrastructure in schools to support the
sustainable integration of game-based learning within
educational systems.

Keywords: Elementary Mathematics — Digital Game Based
Learning — Academic Achievement — Geometric Thinking —
Spatial Reasoning — Fourth Grade
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