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Abstract 

Research has shown that students find algebra a difficult subject. One reason may 

be that they have a limited concept of a variable. To encourage the development of a 

deeper understanding of variables, a new teaching approach called the Multifaceted 

Variable Approach (MVA) was designed. The emphasis in the MVA is on 

understanding relationships between variables using real contexts and their tabular, 

algebraic and graphical representations. Students experience several facets of the 

variable concept in parallel: as unknown numbers, generalised numbers and 

functions. The MVA approach was used to teach algebra in Stage 4 of the syllabus 

of the NSW Board of Studies. The students were in Years 7and 8.  

The effect of the MVA on students’ understanding of variables and their algebraic 

competence was investigated in a two-year case study in a girls’ high school in 

Sydney. The sample consisted of four streamed classes, called (in decreasing order 

of ability) Sets 1 to 4, and their teachers. The experimental group (49 students in 

Sets 2 and 4) was taught using the MVA and the comparison group (54 students in 

Sets 1 & 3) was taught using a traditional teaching approach. Data were collected 

from student assessments on six separate occasions and from two rounds of student 

interviews.  

Qualitative and quantitative analysis of the data indicated that, on average, students 

who were taught via the MVA acquired a deeper concept of “variable” and greater 

algebraic competency than the comparison group. On average, they demonstrated 

fewer misconceptions and were more successful in interpreting algebraic 

expressions, representing word problems in an algebraic form, solving linear 

equations, and in general algebraic reasoning.  

The study also confirmed the strong influence of teachers’ concepts of algebra on 

the quality of student learning. More sustained teacher professional development 

may be necessary to ensure the change in teaching practice that is necessary to 

implement the MVA effectively. 

 


