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An Improvement in Teaching Spatial Geometry in Elementary School:

Understanding of 2D representations of Cubes of Students in Grade 6
TAKEUCHI Jun, KUMAKURA Hiroyuki, KUNIMUNE Susumu,
FUJITA Taro, KONDO Yutaka

Abstract
It is important for students to have sound understanding about 2D representations of 3D geometrical shapes because

they are a means of representing 3D solids as well as being useful in various everyday situations. However, it is reported
that many students have difficulties in working with such representations. In order to gain insights to tackle students’
difficulties, we had already conducted a survey among students in Grades 4-9 in 2017, focusing on their understanding of
2D representations of cubes. Based on the results of this survey, which highlighted how students visualize shapes in the
given diagrams and use the relationships with angles and lengths to solve problems, we had suggested that students should
be given more opportunities to manipulate and reason with 3D shapes. The purpose of this paper is to offer some
suggestions about how to enrich students’ understanding of 2D representations of 3D shapes. We conducted a research
lesson on the topic of finding the size of angle in 2D representations of a cube with a primary school Grade 6 class. Our
analysis of what we observed in the lesson and pre-/post survey tests suggests that the learning experience in the lesson was
useful in developing the students’ understanding. Some changes in the students’ thinking, particularly thinking by rotating
and observing the diagram, were observed in the post test 17 students (of 34) demonstrated good spatial reasoning skills.
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