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, the authors critically reflect on their experiences of convergence and divergence as they collaborated to support the unfolding professional learning needs of teacher participants.

Introduction

Online Lesson Study (OLS) represents a contemporary twist on the Japanese Lesson Study (LS) model, a collaborative iterative professional development approach whereby a group of teachers come together to collectively research, plan, teach and reflect on a research lesson with a group of learners. Within Western cultures where LS has been adopted, this process is typically facilitated by a Knowledgeable Other (KO), whose role is to guide and extend the teachers' learning [START_REF] Clivaz | Facilitators' roles in lesson study: From leading the group to doing with the group[END_REF][START_REF] Dotger | Methodological understandings from elementary science lesson study facilitation and research[END_REF][START_REF] Hourigan | The complexities of assuming the 'teacher of teachers' role during lesson study[END_REF]. In line with this, this study involved the authors holding this dual role of KO and facilitator. For clarity, this role will be simply described as 'KO' throughout the paper. While LS has been well-acknowledged as a powerful means to enhance teachers' knowledge and practice (e.g., [START_REF] Clivaz | Lesson study as a fundamental situation for the knowledge of teaching[END_REF][START_REF] Dudley | Empirical evidence of the impact of lesson study on students' achievement, teachers' professional learning and on institutional and system evolution[END_REF], it has been argued that OLS can effectively enrich opportunities for teacher learning in ways not possible through traditional LS, for example, through overcoming the barrier of geographical distance and through generating knowledge efficiently in real time using collaborative digital tools [START_REF] Holden | Exploring online lesson study as a vehicle for teacher collaborative professional learning[END_REF]. However, given its novelty, there have been growing calls for further empirical investigation into OLS (e.g., [START_REF] Calleja | Teachers learning in extraordinary times: shifting to a digitally facilitated approach to lesson study[END_REF][START_REF] Huang | Digital technologies, online learning and lesson study[END_REF]. In particular, the attendant challenges and opportunities pertaining to the role of the KO, where a gap prevails in literature [START_REF] Holden | Brokering at the boundaries: A critical reflection on leading online lesson study[END_REF]. This paper reports on insights from a research project aimed at exploring OLS as a facilitating vehicle for primary teachers' learning in mathematics. A further aim of the project was to explore the novel experiences of the authors in their joint facilitation of the OLS. Within the project, the authors acted as joint KOs, working together to facilitate an OLS cycle with a group of Irish primary teachers (n=3) based in two different primary schools, who had chosen to focus on the mathematical concept of time with their students. Drawing on the concept of boundary crossing [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF], the authors critically reflect on their recent professional experiences as they collaborated to support the unfolding professional learning needs of the teachers. The authors' self-study is guided by the following research question: How do we negotiate the challenges of operating as joint KOs while engaging in OLS? [START_REF] Robutti | ICME international survey on teachers working and learning through collaboration: June 2016[END_REF] contend that teacher collaboration "takes many forms and involves different groups of people with differing roles" (p. 680). While diversity among group members can be leveraged as a means to foster collaborative learning and co-construction of knowledge [START_REF] Mercer | Explaining the dialogic processes of teaching and learning: The value and potential of sociocultural theory[END_REF], this diversity can also contribute to tension, arising from divergences in beliefs, perspectives, values and ways of working [START_REF] Akiba | Lesson study design features for supporting collaborative teacher learning[END_REF] which create boundaries. [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF] describe a boundary as "a sociocultural difference leading to discontinuity in action or interaction" (p.133) and claim that all learning involves boundary crossing. Encounters at boundaries of practice are associated with risk, due to potential conflict between different practices and ways of thinking, but are also associated with growth and opportunity, as is the case when a boundary is crossed in order to engage in new learning [START_REF] Wake | Curriculum design through lesson study[END_REF]. [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF] articulate four mechanisms of learning associated with boundary crossing: Identification, coordination, reflection, and transformation. These mechanisms become increasingly sophisticated, with each mechanism comprising several learning processes. Identification comprises processes of othering and legitimating coexistence, which involves individuals or groups identifying how their respective practices or identities differ from one another. Discontinuities do not need to be overcome in order for learning to occur. Instead, learning results in a renewed sense making of different practices and related identities Coordination involves overcoming boundaries and comprises four processes: Communication between individuals, for example, using a shared space (physical or virtual); translation, where individuals apply ideas from another context to their own; enhancing boundary permeability, where discontinuities between practices become less noticeable and routinisation, where individuals' boundary crossing becomes smooth and part of organisational routine [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF]. The mechanism of reflection comprises processes of perspective making and perspective taking. Perspective making involves making explicit one's understanding and knowledge of a particular issue, for example, knowledge or prior experience in how to approach the teaching of fractions in mathematics. Perspective taking is a process which pertains to how a boundary creates a possibility to look at oneself and one's practice through the eyes of another. Perspective making and taking are dialogical and creative in nature, in that they lead to the co-construction of new knowledge based on the sharing of perspectives. In a similar way, the fourth learning mechanism associated with boundary crossing is transformation. This mechanism can lead to profound changes in practices [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF]. Transformation requires a process of confrontation to occur-where a problem is jointly recognised which forces individuals to reconsider their existing practice. The second process involved in transformation is recognition of a shared problem space, in response to the confrontation. Within this space, the third process of hybridisation can occur. This involves the melding of ideas and practices from different individuals in response to the identified problem in order to create a new practice. The final process involves crystallization, where new routines or procedures are enacted which embody what has been created or learned.

Theoretical framing

Participant profiles

While both come from a primary teaching background, the authors bring different LS, OLS and KO experiences to the project. Miriam has extensive experience as a mathematics teacher educator in Initial Teacher Education (ITE), where in her role as Assistant Professor in Mathematics Education, she has coordinated and taught on LS modules with B.Ed. and M.Ed. students. Mairead's experience as a KO derives from her previous role as a curriculum advisor in an in-service professional development setting, where she had led and facilitated LS and OLS with practising primary teachers in mathematics, science and STEM. At the time of the project, Mairead held the position of Teacher Fellow, where her role was to provide input across a variety of initial teacher education modules. While holding a strong shared interest in LS and mathematics education, this project represented a first-time collaboration for Miriam and Mairead.

Description of the OLS

Following receipt of ethical approval and participant consent, the OLS commenced with an introductory face-to-face workshop with OLS team members which was facilitated on-site at one of participants' schools. This on-site involved a full day where the KOs co-facilitated a demonstration mathematics lesson with a class of students. This lesson was co-facilitated by Mairead and Miriam; observed by the participating teachers; and focused on the topic of time. The lesson aimed to set the scene for the OLS, showcased mathematics pedagogies in action and also established the credibility of the KOs as mathematics educators. In the second part of the on-site introductory workshop, OLS team members discussed and identified their overarching goal. The on-site day was followed by a series of three online meetings held via Zoom, where the research lesson tasks were considered. During these online meetings, the research lesson plan was prepared, along with the accompanying observation schedule. Each OLS team member taught and recorded their research lesson with their own class, then self-reviewed the video of their lesson using the co-developed observation schedule. KOs reconvened with OLS team members to discuss and reflect on insights from the taught lesson, before drawing implications from their OLS experiences for their pedagogy and planning in mathematics more broadly.

Methods

A collaborative Self-Study of Teacher Education Practices (S-STEP) methodology was employed, enabling the authors to be intentional in accessing and responding to their engagement with their OLS practice, and help them come to understand this practice more deeply [START_REF] Laboskey | The methodology of self-study and its theoretical underpinnings[END_REF][START_REF] Vanassche | The state of the art in self-study of teacher education practices: A systematic literature review[END_REF]. This approach provided the authors with a means to describe their individual beliefs, values and identities as mathematics teacher educators and KOs, and examine the ways that these were enacted in their collaborative practices. Data comprised OLS meeting transcripts along with authors' reflective journal entries, which were systematically documented throughout the OLS process. In line with [START_REF] Brookfield | Becoming a critically reflective teacher[END_REF] who advocates the use of critical lenses, comprising self; peers; literature; and learners, reflective journal entries attended to notable moments which arose for the authors during their OLS with teachers, as well as documenting key insights from their professional conversations together and insights from relevant LS literature.

Data collection and analysis

Data comprised OLS meeting transcripts along with authors' reflective journal entries, which were systematically documented throughout the OLS process. In line with [START_REF] Brookfield | Becoming a critically reflective teacher[END_REF] who advocates the use of critical lenses, comprising self; peers; literature; and learners, reflective journal entries attended to notable moments which arose for the authors during their OLS with teachers, as well as documenting key insights from their professional conversations together and insights from relevant LS literature. Reflections were uploaded to a shared Google Drive folder to allow for analysis, which consisted of an iterative process of engagement with the data and reflective discussions. Initially data were reviewed by the authors individually and codes established through an inductive process. Codes attended to authors' beliefs and practices pertaining to mathematics didactics, which were revealed through their interactions with each other and with participants. For example, differing practices taken by authors in engaging in didactic activities with pre-service teachers, versus practising teachers. Authors came together to compare and refine individual codes, which were then aligned with boundary crossing categories. [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF] categories of Identification and Reflection emerged as the best aligned, and therefore the following discussion of findings centres around them.

Identification

Differences of perspective arising from previous experiences of LS and OLS emerged quickly as an area illuminating differences in mathematics didactics practice and stance. Experience of acting as a successful KO for OLS led to the following observation: 'Mairead's deft management of participants' responses and guidance towards recording decisions in real-time reflected her experiences in operating in this context with attention to the professional capabilities of participants and the time constraints they work under.(Miriam's Observation)', and the realisation that 'I found myself seeking evidence of deep engagement with mathematical tasks, and was concerned about providing opportunities for participation of all teachers. This forced me to confront my own unconscious biases as a KO in ITE...(Miriam's Observation)'. On the same theme, Mairead commented that 'From a LS perspective, working alongside Miriam enabled me to gain a deeper appreciation of the importance of engaging in-depth with research lesson tasks. This is something which I feel I have rushed in the past when engaging in LS. I suspect that this is perhaps a habit I picked up from working predominantly with practising teachers, where our LS groups were always under time pressure to 'get through' the process within the constraints of the school day.' The process of legitimating each other's actions acted as a lens through which to view and evaluate our own. Not all observations were so closely aligned. Mairead commented 'In terms of adopting different ways of working, at times, I worried that I was micromanaging the OLS process and not providing enough space or opportunity for Miriam to input.' But conversely. Miriam reported 'As the KO with much less experience in OLS, my perceptions were that having a second voice in the room fostered conditions that allowed the creation of a rather more natural and authentic conversation.'

Reflection -Perspective taking

The identification of different approaches to supporting OLS participants and the consideration of these through prompted some perspective taking. Both KOs noticed aspects of their own practice that spurred them to plan to moderate their tendencies in future KO work. Mairead stated 'I will endeavour to slow down and take a more considered approach to task analysis and discussion during LS' while Miriam noted 'This forced me to confront my own unconscious biases as a KO in ITE and caused me to evaluate the basis for my own actions to require participants to engage not just in a process of LS for professional learning but about LS as an academic activity'. Also noted by Miriam was a certain discomfort with aspects of OLS as stated 'I find myself longing to move 'through' the screen to see or share workings, and I wonder if discomfort with silence on zoom means we can't take moments to reflect or scribble.'. Validation of actions also emerged: 'Overall, I think given that this project represented our first time working together, we managed remarkably well.'(Mairead) and 'The challenges of managing zoom interactions and presentations was made immensely more straightforward by sharing the role with such a competent partner' (Miriam).

Findings and discussion

As Quaresma (2020) points out "lesson study unfolds in movements forward and backwards with critical incidents that sometimes favour the development of collaborative relationships and other times oppose them" (p.530). In this sense, the authors experienced convergences and divergences in their beliefs and didactic practices as mathematics teacher educators and joint KOs as their OLS collaboration unfolded. These are now discussed, with instances of boundary crossing noted.

Convergences

Despite not working together previously, similar philosophies and beliefs in relation to maths education were revealed early on, enabling the authors to work in harmony to support teachers during the introductory workshop session. This alignment is reflective of the boundary processes of coordination and reflection [START_REF] Akkerman | Boundary crossing and boundary objects[END_REF]. There was a shared recognition among the authors of the importance of the face-to-face element of the OLS to establish credibility, trust and rapport with the teacher participants, but also as an opportunity to model pedagogies to set the scene for the OLS. The authors jointly identified the changing group dynamic within the OLS team, as they made the transition from face-to-face to the fully online phase of the OLS. Maintaining harmony in their facilitation became more challenging as the authors moved into the online Zoom environment, where subtle body language cues were removed and silence initially prevailed. The authors' experiences aligned with previous work on OLS [START_REF] Holden | Brokering at the boundaries: A critical reflection on leading online lesson study[END_REF], which noted that the online Zoom environment tends to be conducive to monologue and does not lend itself to organic dialogue amongst team members. However, the presence of joint KOs in this instance enabled the authors to break the ice and model dialogue together.

Divergences

While convergence and alignment were identified, over the course of the OLS some divergence in practices and ways of working in relation to mathematics didactics amongst the joint KOs became evident. These centred around divergences in beliefs held by the KOs on how much guidance was appropriate for them to provide to the teachers and how best to judge and provide this guidance within an online context. For Mairead, whose previous experience was a KO with in-service teachers, the tendency was towards providing 'value for money' for the teachers by providing them with a bank of maths resources for the teachers to retain and share with colleagues outside of the lesson study. Due to this emphasis on providing rather than exploring, rather superficial discussion only is possible with an expectation that teachers use professional judgement to dig deeper into tasks which piqued their interest. In contrast, Miriam emphasised an approach which strongly advocated for teachers to put themselves into the shoes of the students by taking the time to test and try out the tasks. Opportunities to work on tasks together, to evaluate or respond to solutions or representations were found to be more limited in the online environment. This tended to highlight this divergence, due to the relatively high investment in time needed to engage with and discuss tasks. This contrast in approaches aligns with a tension noted by [START_REF] Widjaja | Negotiating dual roles in teacher collaboration through lesson study: Lead teachers' perspective[END_REF], who highlight the challenge of how best to support teachers to develop their capacity to identify appropriate mathematical tasks for their students. They note that while teachers may express an expectation to be 'spoon fed' resources and materials by PD facilitators, the provision of resources alone does not lead to long term capacity building. Instead, in line with [START_REF] Desimone | Improving impact studies of teachers' professional development: Toward better conceptualizations and measures[END_REF], teachers must also have the opportunity to test out and critically reflect on such resources in a classroom context, though this cannot always be well-replicated online. The recognition of discontinuities in beliefs between the authors represented the boundary crossing mechanism of identification (Akkermann & Bakker, 2011) contributing to renewed sense-making of different practices. Despite divergences, the authors noted that their practices intertwined in a complementary way, as they responded together to the unfolding needs of the teachers. Furthermore, the authors argue that these divergences were necessary and represented a division of labour which arose organically due to alignment, i.e. convergences in beliefs. However, for other joint KOs this may not be the case. In order to maximise the opportunities presented by joint facilitation, the authors propose that taking an explicit stance and building in intentionality is a desirable feature of the KO/facilitator function.

Implications

While the teachers who took part in the OLS had access to KOs joint expertise, working together on the OLS also enabled learning of the KOs from each other, leading to new insights for their practice as mathematics teacher educators. This learning provided a rich foundation for informing their future individual and collective LS practice in both ITE and CPD contexts. While boundary crossing mechanisms of identification, coordination and reflection were identified, the more sophisticated boundary crossing mechanism of transformation was not yet evident. However, it is anticipated that this may emerge for the authors, when given further time and opportunity to work together and refine their practice. The project findings align with [START_REF] Widjaja | Negotiating dual roles in teacher collaboration through lesson study: Lead teachers' perspective[END_REF] who highlight tensions and affordances in joint facilitation. Further reflection is required on how to attend to these to leverage joint KOs' shared expertise in a way that optimises the benefits for themselves and for their OLS teacher participants. This is difficult in the dynamic moment to moment interactions in OLS meetings, where there is only so much that can be planned for in advance [START_REF] Dotger | Methodological understandings from elementary science lesson study facilitation and research[END_REF][START_REF] Hourigan | The complexities of assuming the 'teacher of teachers' role during lesson study[END_REF]Lewis, 2017). For the present study, the authors also faced the added challenge of online environment, which lacks spaces for 'silent thought' [START_REF] Holden | Brokering at the boundaries: A critical reflection on leading online lesson study[END_REF] and as such only offered rushed and fleeting opportunities to dig deeper with mathematics. In addition, the authors note their reliance on teacher's descriptive accounts of their research lessons as a limitation of the OLS format. They did not have the opportunity to offer final KO comments on students' workings and thus perhaps lacked access to key data which may have served to enrich teachers' learning.

Conclusion

In conclusion, the authors' joint facilitation of OLS was deemed greater than the sum of their parts, with the ideas and perspectives shared by the authors facilitating co-learning of the authors themselves, as well as enhancing the overall quality of the OLS as a learning experience for the participating teachers. Going forward, the authors recommend further exploration of OLS which should examine what specific provisions need to be made to ensure post-lesson discussion/reflection phase achieves sufficient mathematical depth and is supported by evidence, such as video data or student workings. In addition, given OLS represents a relatively novel collaborative setting in mathematics, the authors propose further research should attend to what knowledge, skills and dispositions are demanded when serving as facilitator/KO in OLS specifically.