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In both curriculum documents and research studies (Schifter, 2018), there has been 

increasing emphasis placed on early algebra and the need to facilitate students to work flexibly 

with numbers and notice relationships and mathematical structure. However, in the teaching of 

arithmetic, it appears that students are rarely given the opportunities to focus on and build an 

appreciation of mathematical structures when forming generalisations, and instead utilise 

calculation to recognise patterns and mathematical structures (Arcavi et al., 2017).  

In this paper, we explore student solutions to a free response mathematical assessment task 

which had opportunities for students to notice structural properties in the context of number 

systems. We aimed to answer the following research questions: (i) what do students notice in 

a task involving algebraic structures with equivalent equations? And (ii) how do students 

notice and explain structural properties and relationships in the context of number systems? 

In total, 308 students aged between 10 years to 13 years participated in the study. The 

students were given a free-response task involving a set of equations and follow-up prompts to 

position them to notice, describe, explain, and generalise the structural properties without the 

need for calculation. The set of equations was designed to include matching pairs which could 

be identified through noticing structural properties and relationships in the context of number 

(e.g., 76 × 15 = ;  (70 × 5) + (70 × 10) + (6 × 10) + (6 × 5) =). The students’ responses were 

coded to determine whether they noticed algebraic structures or relationships in the task. Then, 

the coded responses were re-analysed for the pairs of equations students identified, whether the 

student used calculation or relational strategies, and the students’ explanations.  

Findings indicate that students were able to recognise equation pairs that drew on both the 

associative and distributive properties. Furthermore, the sophistication of students’ 

explanations varied from no explanations given, showing how they solved the equations, using 

informal language (e.g., “the same numbers, they are just jumbled up.”), and providing general 

examples of the structure (e.g., “they are the same numbers but in a different way, so it doesn’t 

matter like 11 + 10 = 21 and 10 + 11 = 21”). Implications from this study include that there 

needs to be a greater focus on supporting students to notice the structure of number properties 

across different equations and then to use this to form generalities.  
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