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3D decomposition is considered a spatial reasoning process (Davis et al., 2015). Spatial 

structuring is a form of abstraction that creates mental models of shapes’ structures (Battista 

& Clements, 1996). Since early grades, both play an important role in understanding shapes’ 

structures and in learning how to manipulate them flexibly and fluently. 3D shapes have a 

strong presence in early grades, yet there is still little research about the way students learn 

their structures. We seek to answer the following questions: How do 1st graders decompose 

3D shapes? How are these decompositions related to spatial structuring?  

This research is part of an on-going design-based research focused on a 1st grade class’s 

spatial structuring, while exploring 19 tasks concerning 2D and 3D shapes and their 

representations. Here, we analyse 1st graders' drawings. Local and global structuring were 

considered as main progression levels in our analysis. 

Results show that students decompose shapes by establishing local relationships with 

flexibility, such as recognizing repeatable or symmetrical composites, without yet coordinate 

them to form the whole (by omitting or duplicating components); or global relationships, 

when students coordinate equal or quasi-equal composites, relating them with the whole, 

flexibly and fluently, and apparently, have a previous mental model that represents the 

structure of the shape. Students’ levels of structuring seem to be influenced by the features of 

each 3D shapes. Further results will be discussed in detail.  
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