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Research on Design and Application of Mathematical Spatial Games from Learning
Sciences Perspective

SHANG Junjie, ZENG Jialing, ZHOU Junyi
(Lab of Learning Sciences, Graduate School of Education, Peking University, Beijing 100871)

[Abstract] Spatial ability is one of the keys to talent training in the information age and is closely linked to
mathematics learning. However, it is found that folding and unfolding of three —dimensional figures is an
important and difficult point in the teaching of graphics and geometry in Chinese elementary school. Educational
game environments can promote the development of mathematical cognition and spatial ability. As a result, this
study adopts the design-based research method, based on the relevant research results of pedagogy, psychology,
and cognitive neuroscience research on folding and unfolding from the perspective of learning sciences, analyzes
the theories related to educational games to construct the three—dimensional game design principles of cognition,
motivation and regulation, and designs and develops a folding and unfolding educational game "Cube
Elimination". An applied study is also conducted to evaluate the actual effect of the game. The study analyzes the
performance data of 32 students and finds that the students” mathematical knowledge learning and mental folding
abilities have been improved significantly after a 40—minute daily game—based instructional intervention for a
total of three days, especially for students with lower initial knowledge proficiency.

[Keywords] Learning Sciences; Educational Games; Gamified Learning; Mathematical Cognition;
Graphics and Geometry; Spatial Ability; Folding and Unfolding; Mental Folding



