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Essential role of invariance in mathematics  

Constanta Olteanu, Institution of mathematics, Sweden  

Within the educational design-based research paradigm (McKenney, Nieveen & 
van den Akker, 2006), this study designed and evaluated a professional development 
(PD) intervention for grades 7–9 and upper secondary school teachers. The PD 
intervention was designed to support teachers in the teaching of first-degree functions. 
Using the theory of variation (Marton, 2015) and Deleuze’s (1994) philosophical 
concepts as the main interpretative framework, the study investigates what is involved 
in repetition and the nature of its interiority. One of the key ideas in variation theory 
is that it is necessary to experience certain patterns of variation and invariance 
(repetition)in order to discern critical features of the object of learning. The following 
questions guide this paper: What are the characteristics of repetition in teachers’ 
professional development? What is it that repeats in repetition? The key objective of 
the research study was to evaluate the effectiveness of the design of the PD 
intervention and to generate design principles that can be used by other researchers 
developing PD interventions for building generalization concerning the concept of 
first-degree functions in a particular context. By means of a mixed methods research 
approach, data was collected in a three-year longitudinal study.  

 
The focal point for data analyses was the examples that teachers had planned to 

use and had has been used in the classrooms. Qualitative data was analysed using 
Deleuze (1994) frameworks. The schema for codifying and analysing the information 
with which we obtained the results is based on a cyclical process that seeks to 
minimise discrepancies. The states of development that emerged from this process 
identified the combinations of values of the variables to which, as a whole, the 
observations for a given example were best adapted in the classrooms. This procedure 
enabled me to characterise the singularities at the level of ideas (difference) and 
repetition affected by an order of difference. The analysis focused mainly on the set 
of differential elements, differential relations, and singularities (multiplicity) in the 
observed work of the teachers participating in the development study. 

 
The findings revealed that the intervention had a positive impact on participant 

teachers’ construction of examples for building generalization concerning the concept 
of first-degree functions. The groups progressed in the development of their choice 
of instructional examples at different paces and levels of advancement. The potential 
of invariance in the teaching and learning of school mathematics relies on the process 
of producing examples, which involves design and analysis. Design may include: (a) 
implementation of a known procedure to generate the successive terms in, for 
example, an arithmetic or geometric sequence or (b) modification of a given 
procedure to use a new but related example. Analysis is the process of determining 



the differences in repetition. This paper argues that philosophical research is needed 
to enhance theoretical understanding of how mathematics teachers learn and develop. 
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