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Ideas of mathematical generalization

Mathematical generalization in school mathematics (henceforth MG) has been considered for example as a scaffold for algebraic reasoning and functional thinking [START_REF] Dörfler | Forms and means of generalization in mathematics[END_REF]. It is also often studied as related to patterns (Zaskis & Liljedahl, 2002). Interested in developing a framework for analysing algebra tasks in textbooks and designing algebra tasks for teaching, we stumbled across many different views of MG. It has been described, e.g., as a conclusion (a generalization) or an act (to generalize) [START_REF] Ellis | A taxonomy for categorizing generalizations: Generalizing actions and reflection generalizations[END_REF], as seeing the general in the particular [START_REF] Mason | Expressing generality and roots of algebra[END_REF], as social interaction expressed through gestures, images, formal symbols, words, and other semiotic resources [START_REF] Radford | The emergence of symbolic algebraic thinking in primary school[END_REF], or as ascending from the abstract to the concrete [START_REF] Davydov | types of generalization in instruction: Logical and psychological problems in the structuring of school curricula[END_REF].

From these differences evolved a need of an overview of research on MG, for understanding MG in relation to different aspects of algebra. To our knowledge, overviews on MG are sparse. [START_REF] Malara | Generalization processes in the teaching/learning of algebra: students' behaviours and teacher role[END_REF] has overviewed MG in relation to students' way of thinking and the teacher's role in guiding students and Rahmawati Suwanto and Wijaya ( 2016) have studied MG in empirical findings. However, these overviews either lack a report of criteria for selection or includes no more than a handful studies in the final selection.

The aim of this overview is therefore to explore and compare different views on MG in research on school algebra. The research questions are

• In what ways is MG described and characterized in relation to different aspects of algebra?

• In what ways is MG accomplished through different mathematical representations?

• How can discrepancies between different views on MG be explained?

Methods and results

To include empirical research and more theoretical discussions on MG as well as articles and book chapters, searches were conducted in the databases ERIC and Scopus. The search terms were generali*, abstract reasoning, and algebra*; and were limited to school levels from kindergarten to secondary school thus excluding studies of MG in higher education. The term arithmetic* was also included in the searches, to address aspects of algebra as generalized arithmetic. The search methodology, including for example the search strands, is displayed on the poster. The software Rayyan was subsequently used to remove duplicated articles and exclude search results deemed as not relevant for the overview. For instance, articles from teacher journals with a more popular scientific presentation were excluded, as were educational studies on geometry and proof, teachers, and higher education. For the poster, 19 articles from the material were randomly selected.

A thematic analysis (Braun & Clarke, 2006) is applied to the material in order to describe and characterize MG. The analysis codes for mathematical representations, different algebraic aspects, problem context, types of theories and methods, as well as school year. The thematization then builds on different views of MG. These could for example draw on the views of MG suggested by [START_REF] Mason | Expressing generality and roots of algebra[END_REF], [START_REF] Radford | The emergence of symbolic algebraic thinking in primary school[END_REF] or [START_REF] Davydov | types of generalization in instruction: Logical and psychological problems in the structuring of school curricula[END_REF].

Initially, we thought the results might display somewhat opposing themes, such as different levels of generalization or generalization as an aim, and MG as a competence in relation to content or MG as a content on its own. Our pilot study instead shows that papers set in a context of a growing pattern all drew on functional thinking and predominantly on empirical generalization or generalization as an objectifying process. The results of the pilot are displayed on the poster.