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Spatial reasoning has been widely studied and strongly associated with students'
mathematics achievement, particularly in geometry and early grades. This recent study focuses
on the use of spatial reasoning in mathematical problem-solving beyond geometry, referring to
tasks in the algebra domain. To explore this, an algebra test (related to spatial reasoning) was
administered to 6 eighth-grade students from 3 secondary schools in Depok City, Indonesia,
followed by semi-structured interviews.

The findings showed that the students use spatial reasoning to understand the problem
context, model the problem in representations, and plan problem-solving strategies. Spatial
reasoning supported problem comprehension and strategic planning (Sorby et al., 2022), but
procedural skills remained crucial for accurate problem solving. In particular, spatial reasoning
may assist students in understanding the problem situation by transforming verbal and
symbolic information into relational representation (Duffy et al., 2024) that can be visualized
and mentally manipulated before students write equations, functions, or mathematical symbols.

Utilizing spatial reasoning appears to support students in constructing mental models of the
problem situation to represent relationships among objects, positions, shapes, and orientations.
Once the spatial structure is established, students can identify relevant quantities and the
relationships among them, and then represent these relationships in appropriate mathematical
symbols, variables, and expressions. Moreover, spatial reasoning may allow students to
anticipate possible subsequent solution steps through selecting and integrating visual and
mathematical strategies, thereby making problem-solving more effective.

The findings suggest that students may use spatial reasoning to support three problem-
solving processes: understanding the problem context, modelling the problem, and planning a
solution strategy. In addition, students who develop spatial reasoning tend to understand the
problem and plan strategies more effectively. However, this does not necessarily guarantee
correct mathematical solutions. Further studies need to integrate spatial reasoning with
students' mathematical procedural skills in interventions to explore new approaches to
mathematics problem solving beyond geometry.
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