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Instrumentation issues in pre-service teachers’ spreadsheet-algebraic approaches

As part of our work with pre-service teacher education students, we use Excel spreadsheets as a way to exploit the potential of technology for supporting the “construction of meaning for algebra” (Ainley, Bills & Wilson, 2005). A spreadsheet can be considered as an algebraic environment that “mediates” between the students’ knowledge of arithmetic and algebra. We hypothesize that this spreadsheet algebraic environment (Sutherland & Rojano 1993) supports ways of deepening the students’ algebraic notations and their understanding of variables and parameters. We focus on the question, what are the instrumentation issues when students use spreadsheet-algebraic approaches?

Instrumentation issues deal with ways that the spreadsheet becomes an “instrument” when the student uses it. On its own, the spreadsheet is an “artifact” or a “technical object” that has potentialities and constraints. The student has knowledge and interacts with the spreadsheet when using it. Through “instrumental genesis” the spreadsheet becomes an “instrument.” Instrumental genesis thus has to do with ways of shaping relationships between the computational medium (spreadsheet) and mathematical knowledge, which is algebra in our case. The spreadsheet has pragmatic value because it allows the student to do computations but it also has epistemic value (Artigue, 2000). The latter is made up of the understanding of the mathematical objects such as numbers, variables and parameters in the spreadsheet. An instrument is therefore a “mixed entity,” constituted on the one hand of the artifact and, on the other hand, of the schemes that make it an instrument for the specific student or user. What we have is instrumental genesis which works in two directions. First, instrumental genesis is directed towards the spreadsheet, loading it progressively with potentialities, and eventually transforming it for specific uses. This can thought of as the instrumentalisation of the spreadsheet. In the second direction, instrumental genesis is directed towards the student and leads to the development of schemes of instrumented action that allows for solving tasks efficiently (Artigue 2000).

Central to instrumentation issues are the students’ or user’s conceptualizations of spreadsheet cells, unknowns, variables and parameters. In spreadsheet algebraic approaches a number or symbol in a cell can have several meanings connected to a tension between arithmetic and algebra (Sutherland & Balacheff, 1999). A cell becomes a “visual container” whose number content can be changed and can aid in the construction of the meaning of variable and parameter. Interwoven in all of this is how the student makes the spreadsheet an instrument.  
