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Introduction

Young children's patterning, defined as "finding a predictable sequence", has been identified as significant for later mathematical achievement, with promising intervention research (Rittle-Johnson, Fyfe, Hofer & Farran, 2017, p. 3). Two years ago we began a collaborative project with English teachers of three to five year olds, drawing on the work of Papic, [START_REF] Papic | Assessing the development of pre-schoolers' mathematical patterning[END_REF] and [START_REF] Mulligan | Pattern and structure mathematics awareness programme (F-1)[END_REF]. Our research question is: How do teachers develop young children's pattern awareness? We analyse our findings as learning in a 'community of practice' [START_REF] Wenger | Communities of practice: Learning, meaning, and identity[END_REF], focusing on a teacher innovation of paper plate patterns.

Methodology

Wenger (1998) identifies a community of practice as a group whose members have a joint enterprise, are mutually engaged in an activity and have a shared repertoire of customs of practice. Accordingly, learning is defined as a change in participation in the community of practice. [START_REF] Bannister | Theorizing collaborative mathematics teacher learning in communities of practice[END_REF] identifies benefits of teacher communities of practice as providing better outcomes for teachers in terms of opportunities to learn and improved working conditions. Our group was formed of 12 experienced nursery and reception teachers who volunteered to trial teaching patterning, working in six socially diverse state-funded schools in London, UK. We offered number and pattern assessment activities, and a core teaching sequence, which we encouraged teachers to adapt for their children and settings. In total we held 14 after-school meetings, where we introduced the next month's topic and teachers shared how they had been teaching pattern, with photos and accounts. We visited three times to assess focus children with teachers and three times to conduct informal interviews about teachers' work, discuss records of children's progress and once to observe teaching and learning. The data reported here derive mainly from three sources: field notes from teachers' reports at project meetings and informal interviews, our observations of teaching and learning and semi-structured group exit interviews. We analysed notes and transcriptions to identify common themes in relation to our focus on learning in a community of practice.

Findings

As a community of practice, the teachers developed convergent pedagogical approaches, such as integrating patterning into whole class routines and encouraging children's independent 'coworking', including challenging each other to continue patterns or spot errors. In [START_REF] Bannister | Theorizing collaborative mathematics teacher learning in communities of practice[END_REF] terms, teachers reported benefits for themselves in increased subject knowledge of patterning progression and in improved working conditions through peer support for 'marginalised' early years teachers in primary schools. One example of learning was a teacher's innovation of circular repeating patterns as an interim stage before Papic et al.'s (2011) border patterns. The latter present the challenges of making a continuous pattern, turning corners (by rotating the frame or carrying the pattern mentally through a rotation) and fitting the unit of repeat into a fixed number of squares. During the second year, Sam reported that paper plates enabled children to make continuous patterns by adjusting the size of the unit to fit, which allowed discussions about whether a pattern 'worked'. The other teachers took up this idea in their practice and in subsequent meetings Tess and Pam agreed that their children found it easier to make a pattern around a circular border than a square one since this avoided turning a corner. Several teachers noted disadvantages in using plates and made adaptations: for example, Pam said, "Dave wanted to put another circle inside the first one, maybe because he thought that he had to fill in the plate. He wanted to match the inside and outside circle but didn't realise that the numbers couldn't match. So I coloured the inside of the circle so that the children didn't feel like they had to fill in the middle." Two other teachers developed a further interim stage of making a border around the outside of rectangular shapes, which involved turning corners, without a fixed number of squares. We observed two children fitting pom-poms around a rectangular border by changing the pattern unit from "white, white, white, yellow, yellow, blue" to what they jointly described as "white, white, white, 3 whites" and "yellow, blue and start over and over". The refinements made by the teachers seem to enable these children to analyse and identify the unit of repeat in a continuous pattern.

Conclusion

The teachers' learning in this community of practice was evident in changes in their participation as they took up the research and applied it to their teaching, developing new activities based on children's responses and mutually engaging in sharing and refining each other's ideas. The strength of this community of practice lay in participants' willingness to share and develop their pedagogy, which resulted in the teachers creating significant interim stages in the trajectory of developing pattern awareness.
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