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Recent studies (e.g. Moyer-Packenham, Ulmer & Anderson, 2012) associate 

improvement in students’ mathematical achievement with the integration of visual 

models and schematic drawing in the process of teaching and learning. However, while 

some studies focus on using visual representations mostly for teaching number sense 

and number fluency; other studies (e.g. Dougherty & Slovin, 2004) extend its use to 

problem solving. In order to support students who are struggling with mathematics, we 

used Davydov’s idea of importance of mathematical relationships in mathematical 

knowledge development. According to Davydov, the very concept of number 

represents a multiplicative relationship between two quantities, one of which is 

measured by using the other as a unit of measurement. 

We currently conduct a two-year study working with secondary school students (age 

12-14) who are struggling with mathematics to improve their problem-solving skills. 

Specifically, we integrate several types of visual representations of multiplicative 

relationships in the learning process. We started with individual interviews with 

students to understand whether and how they may use visualisations to support their 

reasoning. We then introduced particular visual representations designed to support 

understanding of multiplicative relationships. Throughout the first year of the study, 

we observed positive changes in students’ use of visual representations to support their 

reasoning in problem solving. 

Our poster will present the theoretical background of a relational approach to problem 

solving; the ways multiplicative relationships can be visually represented; and the 

analysis of students’ visual representations and mathematical reasoning. 
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