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This paper derives from the early phases of the first author's doctoral study. Eight primary school teachers at a school in South Africa's Eastern Cape Province were invited to be part of a community of practice in which strategies for using music to support the teaching and learning of fractions would be explored. Wenger's theory of community of practice guided the first author as facilitator in this collaborative space. Having immersed herself as a researcher in the school context, she began by inviting the participating teachers to interrogate and trial a series of

Introduction

The first author has, as part of her doctoral research, initiated a Community of Practice (CoP) [START_REF] Wenger | Communities of practice: Learning, meaning, and identity[END_REF] with a group of primary school mathematics teachers, all of whom teach at the same school in South Africa's Eastern Cape Province. The intended purpose for this CoP is to explore strategies for integrating music into the teaching of fractions to Grade 4, 5 and 6 students (children between the ages of 9 and 12). Initiating the CoP has, however, been compromised by a number of factors and the first author has had to make a number of adjustments to her initial research design choices. In this paper, the first author, together with her co-authors (the joint supervisors of her doctoral study), share their analysis of some of the initial data from this early phase of the study.

Researcher-teacher relationships are not new to education research, and much focus has been placed on the fostering of positive interactions. Initiating and working within a CoP is not without challenges. In the present instance, some of the challenges encountered are unique to the particular setting; some derive from the unprecedented current global Covid-19 pandemic situation; some are common to CoP platforms more generally (see for example, [START_REF] Pyrko | Thinking together: What makes communities of practice work?[END_REF]. Many CoPs fail to "reach maturity" (Bouchamma et al., 2018, p. 91). Reasons for challenges noted in the literature include a lack of the appropriate means and strategies to initiate and develop a CoP, as well as difficulties encountered in ensuring that CoP members' needs are met in ways that sustain mutual engagement [START_REF] Bouchamma | How to Establish and Develop Communities of Practice to Better Collaborate[END_REF][START_REF] Pyrko | Thinking together: What makes communities of practice work?[END_REF]. Our initial findings around some of the challenges, and some of the successes, we encountered in getting our particular CoP up and running, may, we believe, be relevant and helpful to other researchers working in similar CoP contexts.

Literature around national, regional and international bench-marking assessments point to low levels of mathematics achievement in South African schools. In writing about these concerning achievement levels, [START_REF] Venkat | Changing Teaching Through a Resources Approach[END_REF] argued that inadequate support is given to South Africa's mathematics teachers in achieving curriculum aims and that this has contributed to a lowering of teacher morale. [START_REF] Spaull | The education problem as it stands in January 2019[END_REF] similarly noted that many South African teachers were found to lack confidence in their mathematics content and pedagogical knowledge which negatively impacted their morale. Such observations highlight a need to better support teachers, providing them with opportunities to enhance their competencies, and ensuring they have access to appropriate teaching and learning resources and associated strategies all of which might also then contribute to boosting teacher morale. The first author's setting up of the CoP thus represents one such initiative. It provides a forum through which to support her own ongoing professional development together with that of the participating teachers while simultaneously being able to interrogate task and learning support materials design decisions. For brief discussion of some of the first author's earlier work on the use of music to help strengthen her own Grade 5 students' fractional understanding, see [START_REF] Lovemore | Enriching the teaching of fractions through integrating mathematics and music[END_REF].

Literature review and theoretical framework

The South African mathematics curriculum (South Africa. Department of Basic Education [DBE], 2011) aims to develop deep conceptual understanding of mathematical concepts, as well as recognition of mathematics as an elegant and creative human activity. Furthermore, integration across subjects is encouraged. The authors recognised potential benefits of integrating music into mathematics lessons, which, as literature suggests, can contribute to increasing student motivation and participation, and decrease anxiety (see for example, [START_REF] Edelson | Music makes math meaningful[END_REF]).

Wenger's CoP model (1998) was used to explore such integration strategies. A CoP is a space where professionals can share strategies, solve problems and learn from one another [START_REF] Bouchamma | How to Establish and Develop Communities of Practice to Better Collaborate[END_REF][START_REF] Pyrko | Thinking together: What makes communities of practice work?[END_REF]. In particular, Wenger's CoP model interrelates the concepts 'community', 'identity', 'practice' and 'meaning' so providing participating teachers with rich opportunities to reflect critically on their teaching practices and resources. As [START_REF] Wenger | Communities of practice: Learning, meaning, and identity[END_REF] explains, community refers to developing "relations of mutual accountability" (p. 81) where information and resources are shared responsibly in supporting members; identity reflects members' ways of talking about their role in the context of their community (for example, their professional confidence as mathematics teachers); practice implies action within a social context which, in turn, gives meaning through community members' shared experiences.

The first author, in her role both as researcher and as CoP facilitator (for the sake of simplicity, throughout the remainder of this paper, the phrase 'first author' will be consistently used), was mindful of the deficit perspective noted in literature where, all too often, teachers are viewed as objects rather than professional partners in research undertakings. Such a perspective makes teachers feel 'used' rather than genuine "research collaborators" (Makar, 2021, p. 440). [START_REF] Setati | Researching teaching and learning in school from "with" or "on" teachers to "with" and "on" teachers[END_REF] distinction between research 'with' teachers and research 'on' teachers is useful, highlighting as it does the merit in creating reciprocal power dynamics between researcher-teachers whereby all benefit from the research interactions. Consistent with Horne and Makar's recommendations about designing a "win-win project" (2013, p. 769), teacher choice and empowerment needs to remain key throughout. Mutually positive relationships help ensure that all members of the group find the project significant to their own practice. This, as [START_REF] Horne | Building relationships between stakeholders and researchers: People, persistence and passion[END_REF] note, requires planning a mutually agreed upon vision and values, maintaining mutual respect, valuing all members' input and practicing patience and perseverance. Challenges in sustaining a CoP [START_REF] Bouchamma | How to Establish and Develop Communities of Practice to Better Collaborate[END_REF] notwithstanding, the first author hoped that once the CoP had got off the ground, participating teachers would want to continue in this collaborative space to explore further opportunities for curriculum integration even after her own withdrawal from the site. In our next section we outline key aspects of the methodological decision-making process.

Methodology

Guided, as noted, by Wenger's CoP principles (1998), the first author issued an invitation to eight practising mathematics teachers to explore with her music/mathematics integration strategies. The CoP first met in February 2021. The school at which all of these teachers are employed is a private one and well-resourced relative to many other schools in the country. The school's teaching and learning philosophy actively encourages its teachers to explore innovative teaching strategies, including more integrated approaches towards curriculum delivery. The school's principal welcomed the ideas informing the first author's proposed CoP, adjudging them as fully consistent with the school's commitment to the ongoing professional development of its teachers and he granted the requisite gatekeeper permission to approach the teachers accordingly. All eight teachers voluntarily gave their informed consent. The first author emphasized to them that she was researching with them as co-researchers [START_REF] Setati | Researching teaching and learning in school from "with" or "on" teachers to "with" and "on" teachers[END_REF]. She emphasised too that the research would focus on teaching strategies and resources, not on individual student or teacher achievement.

The design of the broader qualitative, participatory design research study consists of three phases: (1) preliminary introduction phase, (2) collaborative phase, (3) evaluation phase. It is the first and second phases of initiating and maintaining the CoP that constitute the substance for the present paper.

Ahead of the preliminary introduction phase, the first author immersed herself in the school context to gain the kinds of autoethnographic insight (Du Plooy-Cilliers et al., 2014) that would help inform her researcher interactions with the CoP teachers. Although some have questioned the value of autoethnographic studies because of their interpretive and subjective nature, auto-ethnography provides a powerful mechanism for researchers to "self-interrogate" (Denshire, 2014, p. 834) their role within a research setting. The first author strove to consistently and critically evaluate her ongoing researcher/facilitator relationship and interactions with the CoP teachers. As a full member of the social group being studied [START_REF] Anderson | Analytic autoethnography[END_REF] she continues with her auto-ethnographic journey, spending full days at the school and observing classes, engaging in reflexive practice by writing entries in her reflective research journal during and after every CoP meeting. Reflective journals and field notes represent, as noted by [START_REF] Farrell | Autoethnography: introducing 'I' into medical education research[END_REF], an important part of data collection in autoethnography

The preliminary introduction phase is now complete. It consisted of introducing the musicmathematics connection and sharing with the CoP teachers integrated mathematics and music activities. The second (collaborative) phase is still underway. Teachers have been invited to interrogate and adjust the suggested strategies and resources, to experiment with them, and to then reflect on what worked well or otherwise in their integration of music into their teaching of fractions. Via mainly focus group discussions and interviews, the CoP teachers have been providing the first author with valuable feedback data from their early trialling of the various strategies and resources.

Transcriptions of the audio-recorded CoP meetings, focus group interviews and electronic communication between the researcher and the teachers have been made. Data continue also to be collected via the first author's ongoing reflective research journal entries detailing reflections on critical moments, as well as on her verbal exchanges, both formal and informal, with the teachers. Together with the external data from the other participants, this self-reflection provides a means of triangulating the data. [START_REF] Farrell | Autoethnography: introducing 'I' into medical education research[END_REF] explain that thematic analysis in ethnography requires the researcher to "step back and think about the story" (p. 979), which may then result in the development of themes which describe the social interactions. The first author's transcribed field notes, reflective research journal and supplementary external data such as the CoP meetings and interviews, allowed for thick description [START_REF] Maxwell | Qualitative research design: An interactive approach[END_REF] of some of the trials and triumphs experienced both by the CoP teachers and by the first author. The focus here is on identifying patterns and themes emerging from these transcriptions during these two phases of the study. Themes were identified deductively, based on Wenger's (1998) CoP model, by coding the data according to the four elements, community (C), identity (I), practice (P) and meaning (M). Patterns emerged from the data which allowed the authors to identify lessons around the trials and triumphs of initiating a CoP to trial novel integration strategies. These are discussed in our following section.

Discussion on preliminary findingstrials and triumphs

In this section, we share preliminary findings on, and insights deriving from some early trials and triumphs encountered by the first author in her working with the CoP. Before doing so, however, we note also that many aspects of the study have been, and continue to be, affected by the global Covid-19 pandemic. Disruptions included the school having to close for periods of time; some teachers being forced to isolate in quarantine; the need to introduce a blended learning approach. Such circumstances placed additional pressures on the participating teachers, and many planned CoP meetings had to be postponed, resulting in a break in momentum and affecting the first author's communications with the teachers. It also created additional time constraints.

Clear communication to maintain momentum

In facilitating the CoP, the first author found a lack of continuous communication delayed the CoP teachers' trialling of some of the strategies and resources. Weeks would pass between meetings and communication, and lines of communication became blurred. She noted in her reflective research journal, 'There is no clarity as to what communication channels to follow' [06/05/21]. The Head Teacher had, for example, suggested the first author communicate directly with the CoP teachers. The teachers, on the other hand, requested that arrangements should rather go through the Head Teacher. This challenge in communication threatened to compromise the 'community' aspect of the CoP [START_REF] Wenger | Communities of practice: Learning, meaning, and identity[END_REF]. [START_REF] Graven | Investigating mathematics teacher learning within an in-service community of practice: The centrality of confidence[END_REF] emphasizes the importance of access to other members in the community and a wide range of "ongoing activity" (p. 182) in order for a CoP to be successful. Finding time, however, in which all the teachers could meet as a group proved a challenge. Normal expectations on teachers, with the additional demands of blended teaching and learning due to Covid-19, meant that their time to meet were limited, leading to the first author deciding to rather be more of a physical presence at the school, something that had initially been suggested by the school principal. She made her visits to the school more frequent and regular. This provided opportunities for more informal ongoing discussion with CoP members. She found that the teachers responded more favourably to these informal, small group discussions, and welcomed opportunities to share their experiences around their trialling of the various integration strategies and resources. The less formal visits appeared to strengthen the first author's relationships with the teachers, and communication increased. Rather than waiting for the next scheduled, face-to-face meeting, teachers began to show a greater willingness to communicate with her via platforms such as WhatsApp and email when they had questions requiring immediate responses, or simply wanted to share a comment about something that had happened in a lesson. This development led to the first author making the research and ethical decision to continue these informal (individual, or small group) conversations alongside the CoPs more formal discussion sessions. They gave her an additional means of supporting the teachers. She observed in her reflective research journal: "I came to the conclusion that supporting Teacher P individually is ethical, as I do not want the study to cause additional pressure or anxiety for her" [28/05/21]. Key points arising from these informal exchanges were noted for subsequent follow-up at the scheduled whole group CoP meetings.

A further challenge the CoP teachers experienced was trying to fit the integrated lessons into their term plans. These were already under strain due to the school days missed because of Covid-19. The Head Teacher alerted the first author to this, during a Zoom meeting, "… something that the teachers are wrestling with … is to find time to fit in these lessons, over and above their weekly curriculum work" [02/06/21]. The first author realised that CoP members had not yet come to recognise the potential value of the integrated lessons as a time-saving mechanism for their teaching of fractions. Instead, they saw the integration ideas as an 'add on' to their existing workload. Data showed this to be an example of the teachers questioning the 'meaning' [START_REF] Wenger | Communities of practice: Learning, meaning, and identity[END_REF] of the CoP goals, but the first author was reassured when some of the teachers acknowledged that, once they had become more confident in delivering their integrated mathematics-music lessons, this approach may indeed have represented a more efficient use of teaching time.

The fostering of equitable power relations

Makar's (2021) description of teacher-researcher collaboration resonated with the first author relative to roles within the CoP. She was aware of possible difficulties to do with differential power relations. In the introductory meeting she had emphasised to the CoP teachers that she intended for them to work together as a team of equals, interrogating and adjusting various ideas around integration strategies and resources. Early on, however, she noticed that teachers were experiencing concerns and challenges in trying to teach the initial suggested lessons to try to 'get it right'. She therefore reemphasised Makar's point (2021) that there is no 'right' or 'wrong' way to carry out lessons, and that, as co-researchers, teachers were at liberty to adjust initial ideas around the design and teaching of a lesson. Recognising that her status as a researcher may inadvertently have made teachers feel somewhat disempowered, the first author reiterated in follow-up meetings the point about their status as co-researchers meaning that, far from following top-down directions from her, they were free to make their own choices as to how to tackle the lessons. Once they had accepted this point, and due, also, to the challenges limiting the frequency of scheduled CoP meetings, the teachers began discussing amongst themselves elements of their lessons and of the challenges encountered. They nominated Teacher P to communicate the substance of these discussions to the first author. Consistent with Wenger's CoP model, they appeared now to be developing a genuine community and embracing their identity as participants/ co-researchers. This data was interpreted as evidence that the CoP was succeeding in encouraging members to exercise greater autonomy over their decision-making. Reflecting on this in her research journal, she wrote: Perhaps this is a sign that the participants in the CoP are starting to work together and share common goals. I don't want to be prescriptive or top down in the CoP but rather facilitate the teachers to act. [06/05/21] The creation of a safe space to trial and interrogate new ideas During the introductory meeting, there was every sign of initial buy-in from the teachers. They appeared interested in finding out more about the novel idea of integrating music and mathematics. During the preliminary introduction phase, the teachers pro-actively made suggestions as to how they might adjust the resources to make the application of the lesson easier in their classes. Teachers discussing adaptations early on in the study, the first author noted as a positive element of the CoP, taking this as evidence of shared 'practice' and 'meaning' [START_REF] Wenger | Communities of practice: Learning, meaning, and identity[END_REF]. Keeping in mind a warning from Krajcik et al. (1998, p. 41), she remained aware, however, that challenges teachers face when trialling new strategies and resources may lead to "premature rejection" of such innovations. Cautious to avoid this happening, she spent time reflecting with the teachers on their challenges in teaching their mathematics-music integrated lessons. Some teachers, for example, expressed uncertainty about the second lesson which was based on Western Staff notation of music note values. Seven months into the study, after many disruptions, a CoP meeting was held where Teacher K described to the other teachers how her own teaching of mathematics had evolved in response to her participation in the study. The first author recognised this as positively representing the collaborative intention that ideally informs a CoP's research focus and 'meaning'.

Teacher K: I've changed the way I've taught fractions. Today we had to do a table on common fractions to decimal fractions to percentages. And for the first time ever, I've said, "Okay, but now this common fraction is five fourths -", because I've always just given them three fourths or two thirds…And then they were fascinated, because 

Conclusion

Analysis of the critical feedback from CoP members, together with first author's preliminary autoethnographic data suggests some key lessons which can support researcher-facilitators when trialling new strategies for teaching mathematics. Three key lessons were identified for this paper. A first key lesson is that clear communication channels are of utmost importance for maintaining momentum within a CoP. Immersing oneself in the CoP's school context provides opportunities for gaining deeper insight into the experiences of the teachers which not only helps build more meaningful relationships with the CoP teachers but also provides more time to support them via informal, small group meetings. This became particularly important given the additional time-constraints caused by Covid-19 circumstances. A second key lesson is that the potential for power inequities need to be countered to foster teacher-researcher teamwork and action essential for this kind of collaborative research endeavour. And finally, a third key lesson is that a CoP context has rich potential to act as an invaluable, supportive and empowering space in which not only researchers, but also teachers are able to reflect upon, interrogate, and adjust innovative strategies for enhancing teaching and learning, such as, in this instance, the integration of mathematics and music.

  Teacher K: I am starting to wrap my head around it. [21/05/21] Teacher D: I didn't feel like in my mind, I knew what I was doing. So that was my mistake. I think I did it fine, but in my mind I still-I wasn't 100% confident. [10/09/2021]It was these sorts of aspects that the CoP teachers identified as challenging that led to the co-authors having to further grapple with the wisdom of using Western Staff notation. They adjusted the musical representations, stepping back from Western Staff notation (for example, two eighth notes: ♫) and instead, adopting a percussion representation of music beats per bar (using Xs to indicate claps), which, further along, could then be adjusted to reflect a number line. The following comments indicate that the teachers responded favourably to this adjusted musical representation, expressing greater confidence about being able to integrate the music into their fraction lessons:Teacher P: I'm really feeling more confident with that [the Xs representing claps] than with the music notes. Teacher D: For me, taking the notes out of it and that you say adding a set of claps makes a total difference. I feel more confident. [10/09/2021]

  they said, "But then you can't get a percentage!" And I said, "You actually can. It's 125%." And then we had a very interesting conversation because of how you would use it; you can't get 125% for a test, but you can have 125% mark-up… Yeah, and I would never have thought to do that without that jumping/clapping exercise and talking about a fraction as a measure, rather than part of a whole…I think it's taught me how to teach fractions.[10/09/2021] 
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