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The practice of generalizing, identifying a relationship to describe multiple examples or 
instances of a phenomenon, engages students in algebraic thinking and allows them to identify, 
investigate, and represent relationships (Blanton et al., 2011; Kieran et al., 2016). Generalizing is 
fundamental to learning mathematics (Carraher & Schliemann, 2002; Kaput, 1999), yet students 
often have trouble developing (Lannin, 2005) and justifying generalizations (Breiteig & 
Grevholm, 2006). To first build their understanding of generalizing as a mathematical practice, 
we introduced a cohort of preservice secondary teachers (PSTs) to two frameworks for 
generalizing and asked them to use these frameworks to analyze others’ teaching. Then we 
designed a teaching activity embedded in their methods course to help them promote 
generalizing among their grades 7-12 students. Ellis’s (2011) generalizing promoting actions 
(GPAs) are teacher actions that foster the development or refinement of a generalization. 
Strachota’s (2020) priming actions (PAs) usually precede GPAs and set the stage for more 
explicit attention to generalizing and prepare students to build on an idea.  

We provided an outline for a lesson focused on generalizing and asked three PSTs to 
customize the lesson for a high school audience and to plan questions to elicit student 
generalizations. All PSTs used a pattern task, a visual representation of a series of objects where 
the number of objects changes based on a rule, as the focus of their lesson. The goal of a pattern 
task is to use the structure of the presented images (e.g., objects organized in arrays) to develop 
multiple ways of representing the rule. We chose pattern task as the focus for the potential of the 
tasks to promote generalizing because we believed it served as an accessible entry point for our 
novice PSTs.  

We video-recorded each PST’s teaching and asked them to watch their video and analyze the 
effectiveness of their practice. We coded video data for GPAs (Ellis, 2011), PAs (Strachota, 
2020), and student generalizations to identify teacher actions that promoted and hindered 
students in generalizing. Through our analysis, we sought to understand the patterns of 
generalizing actions that supported students in articulating the generalizations and determine 
how teacher educators can support PSTs in promoting student-created generalizations. 

Patterns of interactions that promoted generalizing included using multiple GPAs in a short 
span of time and following student-created generalizations with a new GPA to prompt them to 
expand or deepen their contribution. Additionally, using PAs and GPAs together helped support 
students in generalizing more so than using GPAs alone. The PA of naming a critical tool proved 
especially useful when students invented and described their own strategies. Patterns of 
interaction that hindered students in generalizing included using GPAs when the actions were 
centered on a teacher strategy instead of a student strategy or when the teacher was not able to 
use repeated GPAs in a series. There was not a one-to-one link between GPAs or PAs and 
students’ generalizations, which demonstrates the complexity of generalizing. Enacting the 
pattern task revealed much about the shortcomings and strengths of teachers’ understandings of 
generalizations; future research will explore how to better support preservice teachers in 
promoting generalizing.   
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