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Facilitators play a key role in supporting teachers' collaboration. We report on an ongoing case study of a facilitator's practice in supporting weekly workgroup conversations that are intended to support teachers to reflect on recent teaching and plan for immediate future teaching. We examine how the facilitator supported teachers to jointly construct mathematics teaching through focusing interactions on connections between students, mathematics, and teaching. Findings indicate that the facilitator used a routine to structure the workgroups' conversations and made moves to sustain the conversations' focus. We discuss implications for facilitators of teacher workgroups.

Introduction

This study responds to recent calls to understand the facilitation of teachers' collaboration in workgroup meetings (e.g., [START_REF] Lefstein | Taking stock of research on teacher collaborative discourse: Theory and method in a nascent field[END_REF]. Increasingly, teachers have time built in the school day to collaborate with one another, and for good reason. Teachers' collaboration with colleagues in workgroups has the potential to support rich and generative outcomes for teachers' and students' learning [START_REF] Ronfeldt | Teacher collaboration in instructional teams and student achievement[END_REF]. A skilled facilitator is key to productive teacher collaboration, but we lack images of facilitators' role in workgroup conversations.

The case study reported in this paper examines the facilitation practices of a school-based elementary mathematics coach who provided rich opportunities for teachers to jointly construct mathematics teaching through their workgroup conversations. This school was selected as a site for investigation because teachers' workgroup conversations (1) resulted in opportunities to jointly construct mathematics teaching and prepare for future work and (2) involved a high percentage of time reasoning about teaching, students' thinking, and mathematics in connection with each other -rarely discussing any in isolation. These rich workgroup interactions happened across grade-level groups and consistently over time. Additionally, prior studies established meaningful outcomes for students and teachers at the school at the time of data collection.

Studying and jointly constructing teaching

We conceptualise teachers' ongoing work with colleagues as situated within communities of practice, where people jointly construct, transform, conserve, and/or negotiate the meanings of practice [START_REF] Lave | Situated learning: Legitimate peripheral participation: Learning in doing[END_REF]. Within these communities, participants can jointly construct knowledge and practices, which can be understood as ways of achieving desired ends in the world, such as facilitating students' learning of mathematics (Levine & Marcus, 2009). To accomplish this, participants organise their work in ways that open opportunities to see, discuss, and engage in shared practices (Levine & Marcus, 2009). Scholars have asserted that generative teacher workgroup conversations focus on the relationships between teacher, students, and content [START_REF] Stein | Coach learning to help teachers learn to enact conceptually rich, student-focused mathematics lessons[END_REF]. These conversations often include "replays" of past instructional interactions and "rehearsals" of future potential interactions, which can lead to developing and deepening shared knowledge of and language about mathematical ideas [START_REF] Horn | Attending to problems of practice: Routines and resources for professional learning in teachers' workplace interactions[END_REF]. We hypothesise that these interactions can also foster an environment where teachers can begin to develop a shared instructional vision and common instructional practices.

Facilitation that supports the study and joint construction of teaching

We are just beginning to understand the role facilitators play in supporting rich conversations [START_REF] Stein | Coach learning to help teachers learn to enact conceptually rich, student-focused mathematics lessons[END_REF][START_REF] Prediger | Conceptualizing content-related PD facilitator expertise[END_REF]. A growing body of research has illuminated a number of facilitation moves that appear to support productive conversations among teachers as they collectively investigate teaching practice. Researchers found that facilitators: surfaced and maintained a direction for conversations [START_REF] Borko | Facilitating video-based professional development: Planning and orchestrating productive discussions[END_REF][START_REF] Van Es | A framework for the facilitation of teachers' analysis of video[END_REF]; supported reflection on teaching by focusing first on students' reasoning and then on teaching in light of whether and how it supported students' reasoning [START_REF] Gibbons | Conceptualising the work of facilitating practice-embedded teacher learning[END_REF]; pressed teachers for explanations, evidence, and specificity [START_REF] Borko | Facilitating video-based professional development: Planning and orchestrating productive discussions[END_REF][START_REF] Elliott | Conceptualizing the work of leading mathematical tasks in professional development[END_REF][START_REF] Prediger | Conceptualizing content-related PD facilitator expertise[END_REF][START_REF] Van Es | A framework for the facilitation of teachers' analysis of video[END_REF]; questioned and counterposed to deepen teachers' existing knowledge [START_REF] Elliott | Conceptualizing the work of leading mathematical tasks in professional development[END_REF]; pressed on conceptions about students [START_REF] Warren | Addressing deficit constructs through critical counter-narratives and transformative coaching[END_REF]; and carefully listened and asked for elaboration [START_REF] Elliott | Conceptualizing the work of leading mathematical tasks in professional development[END_REF][START_REF] Schwarts | Novice facilitators' changes in practices: From launching to managing discussions about mathematics teaching[END_REF][START_REF] Prediger | Conceptualizing content-related PD facilitator expertise[END_REF][START_REF] Schwarts | Novice facilitators' changes in practices: From launching to managing discussions about mathematics teaching[END_REF].

The facilitation contexts in which these studies were situated intended to support teachers to study teaching. However, an important feature of the context in which the current analysis is situated is that the workgroup meetings were intended to support teachers to reflect on lessons they had just taught and to prepare for teaching the mathematics lessons they would teach in the following days. In other words, the purpose of these meetings was to receive "just in time" support for enacting lessons with their students. We conjectured that the work of the facilitator would have some overlaps with those in the contexts described above but would entail different facilitation moves to support teachers to jointly construct mathematics teaching to mobilise for the impending enactment of lessons with their students. In our analysis, we sought to add layer, texture, and nuance to existing research on facilitation, in relation to this aim for teachers' conversations.

Methods

We report on a qualitative case study focused on the practice of one facilitator, Tara, a school-based mathematics coach, as she facilitated grade-level teacher workgroups at Hilltop Elementary School. Hilltop is a racially, linguistically, and ethnically diverse urban elementary school in the United States serving over 400 kindergarten through fifth grade students (ages 5-11). Specifically, we ask: How does a facilitator support the joint construction of teaching through conversations focused on connections between students, mathematics, and teaching? This case is of special interest because of the meaningful outcomes for students and teachers at the school, the richness of workgroup conversations, and Tara's experience and accomplishment as a facilitator. Tara's practice provides "images of the possible" (Shulman, 1983, p. 495) for how facilitators can support teachers to engage in rich conversations in which they jointly construct teaching and prepare for future work.

Research context

The professional development infrastructure at Hilltop included (1) full-day classroom-embedded professional learning sessions; (2) coach-facilitated weekly grade-level workgroup meetings (3 or 4 teachers); and (3) frequent in-classroom one-on-one coaching support. In this analysis, we focus on the weekly workgroup conversations, which were intended to support teachers in grade-level teams. These meetings were facilitated by one particularly accomplished facilitator, Tara. As of data collection, Tara had facilitated teacher professional learning as a coach for 8 years and taught elementary school for 20 years. Tara facilitated workgroup meetings for each of the six grade levels.

Data sources

Data were collected as part of a larger project which sought to examine the school-wide reform efforts at Hilltop to understand the work of the instructional leaders, including Tara. The first author attended 60 professional learning sessions across years 3 and 4 of the reform efforts, audio-recorded the sessions, took field notes, and collected artefacts. The sampling of workgroup meetings included three different 6-week periods (fall Year 3, fall Year 4, spring Year 4) identified by the instructional leadership team. Observations of 9 teacher workgroup meetings with grades 2, 3 or 4 teachers serve as the primary data source for this analysis; these meetings were each approximately 30 minutes long and were audio recorded and transcribed. Field notes collected during teacher workgroup meetings focused on teachers' interactions and the role Tara played in supporting those interactions. After each workgroup meeting, the first author interviewed Tara to reflect on what she noticed about teachers' current understanding and practices and how she planned to use new insights in future professional learning. These and other interviews with Tara serve as a secondary data source for this analysis, allowing us to triangulate with observational data. Due to space limits, our findings will focus on two workgroup meetings with the fourth-grade team from Spring of Year 4, which included Bella (taught 4th grade at Hilltop for 3 years prior), Anna (taught 1st grade at Hilltop for 7 years prior), and Tonya (new to Hilltop, taught for three years prior in middle grades).

Data analysis

To date, our team has engaged in analysis of Tara's practice facilitating workgroup meetings in relation to teachers' opportunities to jointly construct mathematics teaching and prepare for future work. We especially focused our examination of the data on Tara's facilitation of interactions that appeared to support teachers to connect students, teaching, and mathematics in their conversations. Our inductive coding was informed by research on organisational learning, which oriented us toward the routine ways Tara structured conversations and her facilitation moves [START_REF] Feldman | Reconceptualizing organisational routines as a source of flexibility and change[END_REF]. We identified "repetitive, recognizable pattern(s)" in the workgroup conversations across meetings and across grade-levels (p. 311). We also wrote analytic memos to characterise her facilitation "moves" [START_REF] Coles | Facilitating the use of video with teachers of mathematics: Learning from staying with the detail[END_REF], or the actions she took to support teachers to reflect on past teaching and connect to the immediate future work of teaching their students.

Findings

In what follows, we detail two aspects of Tara's work that emerged in our analysis. Our findings first focus on the routine she used to structure weekly workgroup conversations. We then focus on the facilitation moves she made to sustain a focus on connections between students, mathematics, and teaching. We illuminate how Tara supported the 4th grade team's joint construction of how to teach fractions and preparation for upcoming lessons.

A routine for structuring workgroup conversations

Tara structured the workgroup's conversations with the following routine: (1) initial reflections on students' thinking and reasoning specific to the mathematical ideas currently being discussed in classrooms; (2) reflections on aspects of instruction in relation to the students' thinking and reasoning that teachers described; (3) generating knowledge about as well as principled changes in mathematics teaching; and (4) planning for immediate upcoming instruction. We illustrate this routine with the 4th grade workgroup's conversation following a lesson in which students compared fractions, using 1 2 and 1 as landmark numbers to help make sense of the size of other fractional amounts.

Tara began every conversation by prompting reflection on students' thinking and reasoning in relation to the big mathematical ideas that were being worked on in the week prior. These reflections focused on the particulars of students' understandings in relation to the big ideas. For example, in a February conversation, Tara began the meeting by asking, "So what are you all noticing about your kids and fractions?" Anna reflected on students' use of Grounded in reflections on students' thinking and reasoning in relation to mathematical ideas, teachers were supported to consistently reflect on aspects of instruction in relation to what they were uncovering about students' thinking and reasoning. For example, as the conversation above continued, the group began to explore the representations and tools students were using to compare fractions. The workgroup considered the affordances and constraints of using graph paper and number lines to represent and compare fractional amounts like 10ths and 12ths. This component of the routine often involved conversations about how tasks, tools, representations, or classroom discussions were supporting or hindering students' mathematical thinking and reasoning.

After these reflections, workgroups were in a position to generate knowledge about and principled changes to instruction. Tara routinely supported the group to lift up from the particulars of students' thinking and instructional decisions in order to generalise principles of teaching mathematics. In doing so, the group generated, clarified, or deepened their knowledge of teaching the mathematical ideas at hand to their students, and identified principled changes to make in instruction. For example, after Tonya specified the fractions students were comparing, Finally, workgroups engaged in dedicated conversation planning for immediate upcoming instruction, embedding the knowledge and changes they collectively generated into their plans for the next lessons. For example, as the conversation progressed, the workgroup centred on supporting students to fluently identify fractions equivalent to 1 2 . Anna shared that she implemented small group practice, supporting students in identifying fractions "less than half, more than half." Other teachers in the group decided to implement this strategy the following day.

Facilitation moves to sustain the conversations' focus

Throughout the conversations, Tara's facilitation sustained a focus on connections between students, mathematics, and instruction. One set of Tara's moves supported the group to sustain a focus on mathematics in relation to students' thinking and reasoning (Table 1). • How are the kids doing with these concepts?

Pressing for reflection on particular mathematical ideas

• What do students understand about the number of equal size pieces?

• What do students understand about the size of the piece?

• What do students know about ½?

• Are your kids solid on naming fractions?

• Are they able to partition?

Pressing for specificity in describing students' mathematical thinking

• So where were they getting kind of hung up on?

• So they're really using their reasoning by half and whole?

• So it was comparing what [fraction] to what [fraction]?

Brokering ideas about how students' are approaching mathematical ideas across classrooms

• […] I've heard that in Tonya's class too: the denominator isn't changing because it's the size of the piece.

Consider Tara's moves to sustain a focus on mathematics, for example, in the focal 4th grade workgroup meeting. Tara opened the conversation by asking, "At this point, what do your students know about fractions?" In doing so, she immediately oriented the group's conversation toward mathematics and their own students' reasoning about fractions. The conversation continued:

Anna: [Students are] starting to catch on that fractions greater than wholes [can] add up to another whole. Like 12/6 is two wholes.

[…] They're really holding on to like the number on the bottom tells you the size of the piece.

[…] Tara:

Yeah. I think I've heard that in Tonya's class too: the denominator isn't changing because it's the size of the piece. Tonya:

They do seem really clear on that. I'm just surprised too, with multiple groups that […] they're still remembering the value of each group. There are just so many things to keep track of now and they're really […] holding onto the value of each group being that fractional amount instead of counting each group as a whole. Tara:

So they're able to hold on to the idea that I have multiple groups of one thirds? Tonya:

Of fractional amounts. Yeah. Like I have whole groups of fractional amounts.

Tara continued to sustain the focus on mathematics in relation to students' thinking and reasoning. In her first turn of talk above, she linked ideas across classrooms, connecting what Anna was noticing to what she, herself, had seen in Tonya's room earlier that day. This prompted Tonya to elaborate what she noticed about her students' thinking and reasoning. In Tara's second turn of talk, she pressed Tonya for specificity in describing students' thinking. These moves supported the workgroup to deepen their reflections on the mathematics on the specifics of students' thinking.

Another set of Tara's moves supported the group to sustain a focus on instruction in relation to students' thinking and reasoning (see Table 2). As the meeting moved forward, the workgroup continued to dig into the idea of multiplying fractions as repeated addition, and Tonya shared an interaction from her classroom:

Tonya: [Students are] thinking about [multiplying fractions] in terms of repeated addition, rather than trying to multiply the numbers they see. Tara:

It's really important to tie the idea of multiplication as repeated addition. Whether it's with whole numbers or whether it's with fractions, it doesn't matter.

[One] meaning of multiplication is repeated addition of equal size groups. Tonya:

The only kid who did try to multiply, […] tried to multiply the numbers she saw, just across, but everybody else, they didn't even try to engage with that idea. Tara:

[…] [Oh, so the algorithm] popped up for you today. So what's important? What kind of language do you want to use? What's really important to do to help [students] from just doing something procedural?

In this interaction, Tara oriented the workgroup, and Tonya in particular, to consider the instructional decision they might make in her immediate future work with students in relation to when students might try to multiply across the numerator and denominator. Critically, in doing so, she pointed the group toward the broader vision they held for students to support students to use algorithms when underpinned by deep understanding of the meaning of those procedures.

Discussion and conclusions

An important distinction in teachers' inquiry into their teaching involves whether and how they investigate connections between their teaching, students' experiences and learning, and mathematics [START_REF] Stein | Coach learning to help teachers learn to enact conceptually rich, student-focused mathematics lessons[END_REF]. We have provided an illustration of the work of a facilitator in supporting rich workgroup conversations that involve jointly constructing teaching and preparation for future work through making meaningful connections between students, mathematics, and teaching. In addition to identifying the routine structure the facilitator used, we also identified moves she employed to sustain the workgroups' focus on connections between students, mathematics, and teaching. These findings contribute to the growing literature on the facilitation illustrating a facilitator's practice in relation to particular aims for teacher conversations.

The facilitator supported workgroups across a school to jointly construct their understandings of teaching mathematics that would both inform their immediate practice, but also serve to deepen their understanding of mathematics as the facilitator worked to generalise principles of teaching [START_REF] Horn | Attending to problems of practice: Routines and resources for professional learning in teachers' workplace interactions[END_REF]. These types of interactions had the potential to support teachers to develop conceptual resources that they could immediately draw on as they taught lessons in the coming days, but also would continue to draw on these conceptual resources when considering other, more general principles of teaching (e.g., What do I do when a student wants to share how to use an algorithm to solve a problem? What do students need to understand about operations and our number system to make sense of an algorithm?).

Over time, teachers become more confident in how to teach particular content. However, there will always be new students in front of them who bring their unique set of understandings and experiences, as well as new questions that emerge as they deepen their understanding of and facility with teaching mathematics. Facilitating interactions at the nexus of students, teaching and mathematics have the potential to allow teachers to jointly grapple with and construct ideas around how to support the learning of the new students and make tweaks to their instructional practices. This analysis has implications for considering how to organise the work of facilitators of teacher workgroup conversations. For example, it suggests the value of facilitators spending time in teachers' classrooms before workgroup conversations so they can highlight teachers' instructional decisions to support analysis of past teaching. Future questions could examine how such moves could be decomposed in a way to support the learning and development of novice facilitators who wish to engage in this work.

  that.'" Bella shared a different reflection, related to a challenge students faced in relation to larger denominators: "When you get into things like 10ths and 12ths, [students] start to draw, and on the number line, it's really hard for them to track those. You really have to line up perfectly. But it's really hard to draw it."

,

  Tara said: "For those[fractions], you don't want them to draw an area model; you want them to think about the size of the piece." Tara voiced the goal that students are supported to reason about the denominator. She oriented the conversation to lift from the particulars of their classroom interactions to how students develop an understanding of fractions and what teachers can do to support them to reason more abstractly.

Table 1 : Moves to sustain a focus on mathematics in relation to students' thinking and reasoning

 1 

	Types of moves	Examples from Tara's practice
	Initiating reflection on students'	
	mathematical thinking	

• What are you noticing about your kids in fractions? • At this point, what do your students know about fractions?

Table 2 : Moves to sustain a focus on instruction in relation to students' thinking and reasoning

 2 If kids start to try to multiply, how do we keep them from turning it into some kind of procedure?• When the algorithm starts to pop up, what's gonna be your goal?• What kind of language do you want to use? What's really important to help them from just doing something procedural?

	Types of moves	Examples from Tara's practice
	Pressing for specificity in	• So the [idea of] equivalence didn't really come up until you pulled them
	describing instructional decisions	back together?
	Brokering ideas about instruction	• So everybody did it a little bit differently, which is always fascinating
	across classrooms	[…] Emily, who was it that modeled with you […] at the document
		camera? […] And Keith had the kids use just the anchor chart.
	Orienting teachers toward their	•
	immediate future work	
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