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The quality of future teachers' educational experiences shapes the quality of their learning outcomes. The teacher educator plays a key role here. Although there have been various teacher improvement initiatives in Chile, not all teacher educators were considered. One fundamental way of addressing this gap is working with communities of practice as spaces for reflection and inquiry about one's own practice while favouring collaborative work. Considering those mentioned above, this study describes the initial conceptions of a group of 31 mathematics teacher educators regarding professional learning. They discuss its meanings, its purposes, and the conditions for its development. The dominant conception suggests that teachers' professional learning should be situated in a way that considers the training context and is collaborative with a focus on reciprocity. There should also be coherency between their own practices and what the future teachers are expected to learn.

Introduction

The role of the teacher educator in preparing future generations of teachers is crucial in facing the various challenges they will encounter in the school system [START_REF] Hadar | Teacher educators' professional learning in communities[END_REF]. In this context, recent works have reported that supporting the professional development of teacher educators is key for supporting future teachers learning [START_REF] Macphail | The professional development of higher education-based teacher educators: Needs and realities[END_REF][START_REF] Van Der Klink | Professional development of teacher educators: What do they do? Findings from an explorative international study[END_REF]. These studies have identified several important issues to consider in this regard. First, reports show that mathematics teacher educators usually launch their teaching careers without formal preparation, receiving little or no support at the beginning or during their professional careers [START_REF] Montenegro | The professional path to become a teacher educator: The experience of Chilean teacher educators[END_REF][START_REF] Oei | Perspectivas y experiencias de formadoras y formadores de docentes en Chile. Resultados primera encuesta nacional [Perspectives and experiences of teacher trainers in Chile[END_REF]. Second, it has been shown that teacher educators with varied backgrounds and professional experiences coexist in the same teacher education programs [START_REF] Hinostroza | Chilean teacher educators in initial teacher education policy: A qualitative content analysis[END_REF][START_REF] Montenegro | The professional path to become a teacher educator: The experience of Chilean teacher educators[END_REF], which is a challenge when designing spaces for professional development [START_REF] Macphail | The professional development of higher education-based teacher educators: Needs and realities[END_REF][START_REF] Van Der Klink | Professional development of teacher educators: What do they do? Findings from an explorative international study[END_REF]. It has also been observed that when hired, academics are expected to develop their professional identity as teacher educator [START_REF] Murray | Teacher educators' identities and work in England at the beginning of the second decade of the twenty-first century[END_REF], but their role and identity as a researcher is not encouraged, let alone the need to investigate their own teaching practices [START_REF] Hinostroza | Chilean teacher educators in initial teacher education policy: A qualitative content analysis[END_REF][START_REF] Macphail | The professional development of higher education-based teacher educators: Needs and realities[END_REF].

Relevant professional development seems essential to address the difficulties that teacher educators face in their career. On the other hand, the expectations, and conceptions that these professionals have about professional learning are key to their long-term involvement in this type of activities. Understanding these conceptions is key to designing and sustaining such initiatives. Thus, in this study we are interested in the following question: What counts as professional learning among Chilean mathematics teacher educators? To investigate this, we collected focus group discussions with Chilean mathematics teacher educators in the initial stages of a professional development and learning programme. A central part of this programme will be the work of teacher educators in communities of practice, and the analysis of their conceptions will be key to counteract their reflection while participating in them. In addition, we hope to observe whether conceptions are being enriched or refined, and to see how professional learning is being generated.

This study is part of a recent R+D project in Chile larger research project that encompasses this study focuses aims toon building a system of ongoing, systematic support for teacher educators who teach mathematics in initial teacher education programs for both primary and secondary education (www.redfid.cl).

Professional learning development

The literature highlights the importance of developing professional learning among teacher educators [START_REF] Van Der Klink | Professional development of teacher educators: What do they do? Findings from an explorative international study[END_REF]. Professional learning is based on the commitment to change, and it occurs with and/or by teacher educators, which entails applying their expert judgment so that said change is best implemented in their context and practice [START_REF] Loughran | What expert teachers do: Enhancing professional knowledge for classroom practice[END_REF]. This international consensus has led to the development of different professional learning programmes. One approach to such programmes relates to those that are self-guided, in which teacher educators engage in individual or group research, taking responsibility for their own learning and professional development [START_REF] Hadar | Teacher educators' professional learning in communities[END_REF]. From this point of view, professional development takes place in supportive and collaborative learning spaces to articulate educational policies and practices [START_REF] Kennedy | Models of continuing professional development: a framework analysis[END_REF]. This model emphasises the study and development of situated practices as a strategy for transforming teaching. It is essential to pay attention to the type of knowledge and context in which learning occurs and to all those collaborating to implement this model.

One way to strengthen professional learning is to create communities of practice that can serve as an appealing professional learning model for teacher educators. These communities are made up of professionals who share concerns and problems to augment their knowledge and experience while focusing on collaboration and collaborative learning [START_REF] Avidov-Ungar | Professional communities of teacher educators: The characteristics that promote their success[END_REF]. This model of professional learning resonates with what has been reported by studies of teacher educators, who indicate that the professional learning experiences they consider most significant are those that take place within a community, support network, group, and/or peer association [START_REF] Macphail | The professional development of higher education-based teacher educators: Needs and realities[END_REF][START_REF] Suppa | Supporting novice mathematics teacher educators teaching elementary mathematics content courses for the first time[END_REF][START_REF] Van Der Klink | Professional development of teacher educators: What do they do? Findings from an explorative international study[END_REF]. In such contexts, professional learning would be understood as the product of reflection and inquiry into one's own practice. This inquiry corresponds to the ongoing effort of problematizing teaching experiences and being open to understanding what is happening, which can be carried out through more formal processes of innovation and research around the practice.

Methods

Participants were 31 mathematics teacher educators at 14 Chilean universities that participated in the First National Seminar of Mathematics Teacher Educators held in mid-December 2022. This seminar was one of the activities included in the project described above. The mathematics teacher educators were primarily women (only 11 men), with institutional affiliation to regional universities (only 10 are linked to universities in Santiago, Chile), and teach in primary and/or secondary teacher education programs. They mainly work in education and/or humanities departments or faculties (only six works in science or mathematics faculties).

Data were collected from five focus groups carried out simultaneously and directed by a researcher from the project. The five researchers met to prepare the focus group implementation methodology and a script was used. Each group was composed of five to seven teacher educators, previously assigned, taking care that they were from different universities. The objective of the focus group was to discover their perceptions regarding crucial topics about professional learning that would later be useful for comparing their experiences across their participation in the support system. Specifically, the data recollected refers to what the various mathematics teacher educators had to say about how they view professional learning and what they consider to be key topics and opportunities for strengthening mathematics teacher educators. They answered the following questions: a. What is professional learning, and what should it be like for mathematics teacher educators? b. What are essential issues for strengthening the professional learning of mathematics teacher educators?

c. What types of opportunities are crucial to strengthening the professional learning of mathematics teacher educators?

A thematic analysis was done [START_REF] Braun | Using thematic analysis in psychology[END_REF] to identify the specific conceptions of the mathematics teacher educators regarding what they understood by professional learning. During the data analysis process, the first three authors reviewed each focus group separately; they held three meetings to cross-check the coding of the responses and the categorizations, improving the set of codes as required. The reliability of the data analysis was thus enhanced through this auditing process [START_REF] Cohen | Research Methods in Education[END_REF].

Results

We identify three key elements underpinning the conceptions of professional learning among mathematics teacher educators: what they understand as professional learning; the reasons for engaging in it; and the context that favours it. These elements are described below along with quotes selected to faithfully convey the meaning intended in the evidence.

Conceptions of professional learning

The mathematics teacher educators' conceptions of professional learning refer mainly to what specialized knowledge and professional skills or competencies they should reach, further characterizing it as situated and dynamic. In general terms, mathematics teacher educators conceive of professional learning as specialized knowledge about their work. They point out that it is varied because it involves diverse aspects but is specific to "teaching mathematics." The mathematics teacher educators agree that this knowledge goes beyond mathematics as a discipline. They describe it as broad and point out that it involves additional knowledge that they consider essential to their teaching efforts, such as pedagogical, didactic, and curricular. Some even name affective aspects, as observed in the following quotation:

FG2_MTE1: Professional learning is not only related to the discipline. It has to do with the competencies, skills, characteristics, and everything my work involves, which is also affective, disciplinary, cognitive ... it is wide-ranging.

Regarding didactic knowledge, they view it as a structural component of the discipline and underscore its importance in the execution of teaching-learning processes. For example, a mathematics teacher educator note:

FG5_MTE2: Didactics is an aspect of the discipline, at least from the theoretical approach we have here, and vice versa, too. I think of mathematics as important, and mathematical knowledge per se is important. It is not about letting them fail to demonstrate what they have learned. It is about ensuring they understand the knowledge.

On the other hand, mathematics teacher educators also conceive of professional learning as a set of skills and competencies related to their teaching work and their ability to stimulate learning processes so that future teachers can teach mathematics effectively, as seen in the following excerpt:

FG3_MTE5: I believe that these are also professional competencies of the teacher. [...] which are the competencies that we should have. Because it is very different to teach when thinking about standards while also thinking about how future teachers will have to teach in other contexts.

Additionally, they conceive professional learning as situated and dynamic. They point out that it is situated because it is specific to teacher training and is related to the school context:

FG4_MTE2: Teachers' professional learning is individual. It is recognized as situated learning and has to do with school contexts.

They point out that it is dynamic because it varies over time and adapts to the educational system conditions and requirements in which future teachers must perform:

FG3_MTE4: I kept thinking about dynamism. Thinking about how our profession is always evolving, always changing, needs keep arising [...] we always come across things that are changing, that are being modernized.

In short, mathematics teacher educators' conceptions of professional learning not only has to do with a piece of specialized knowledge and refers to professional skills and competencies specific to their work. This specificity that characterizes their conception of professional learning is also notable when they point out that it is situated and dynamic.

Aims of professional learning

Some of the primary purposes of professional learning mentioned by mathematics teacher educators include reinforcing their training, changing their classroom practices and adapting to the educational context.

For mathematics teacher educators, professional learning strengthens their instruction. It can reinforce different types of knowledge they have gained from their initial and/or continuous training of various types, such as disciplinary or pedagogical knowledge. It can also help consolidate a range of skills as they learn about new methodologies for teaching mathematics. This positioning came through most notably in the different focus groups when the mathematics teacher educators state that:

FG1_MTE5: Professional learning must allow the educator to acquire different types of knowledge to teach the class.

Regarding the different types of knowledge, the mathematics teacher educators mention that: FG3_MTE: ... not only disciplinary or pedagogical knowledge, but also an awareness of how to teach the different skills that can be shared through teaching...

The teacher educators emphasize that strengthening their own education based on different types of knowledge should lead to changes in their classroom practices, which accounts for the transition between what is gleaned through professional learning and how this impacts their work as mathematics teacher educators. For instance, a participant highlights that: FG3_MTE1: ...This learning involves not only knowledge but also the skills needed to adapt this knowledge and all the contents, if we want to put it that way, to each individual context. However, in addition, to be able to model this so that our students can also apply them while analysing their own experiences to adapt to different contexts.

Likewise, for mathematics teacher educators strengthening the different types of knowledge through professional learning enables innovation:

FG5_MTE2: Encouraging innovation in the classroom in such a way that the courses in the training program take novel aspects into consideration that are aligned with new didactic proposals in mathematics.

Lastly, when mathematics teacher educators refer to the fact that one of the purposes of professional learning has to do with adapting to a range of training contexts, they see it as important since it depends on the type of student, they are training, the institutional context or hallmark and the type of initial training program it pertains to (primary or secondary teacher education in mathematics). This perspective is notable when the mathematics teacher educators point out the relevance of future educational context of prospective teacher:

FG3_MTE4: The type of teacher I want to train is in line with the institutional context. FG3_MTE1: To provide a toolkit since we are the educators of future teachers so that they can also adapt to and function in various educational contexts in the future.

Conditions for the development of professional learning

The conditions that mathematics teacher educators establish to develop their professional learning are mainly related to the continuous and situated nature of the process, with the collaboration and reciprocity among participants and with the consistency of their actions/behaviour towards the students.

Across the board, the situated nature of professional learning seems to be key to its development, as stated in the following extract: FG5_MTE4: Professional learning; I have learned it in practice through students I have been educating, and there is also an interest in ongoing learning.

In fact, their prior experiences are called into question while reflecting on their capabilities and knowledge:

FG5_MTE3: When I entered the university setting, I had to reformulate many of the teaching strategies I had been using. To do so, I had to understand my own abilities and qualities, so I could connect them to my disciplinary and professional knowledge.

In this way, it is recognized that professional learning depends on the context, both for university teachers vis-à-vis their students and the educational experiences at school, together with a reflection on their knowledge and capabilities.

Another issue gaining consensus among mathematics teacher educators is the need for collaboration as a prerequisite for developing professional learning. In fact, collaborative experiences lead to satisfaction, despite the high workload involved:

FG2_MTE5: I feel that after having sat down with my four colleagues once a week to discuss mathematics and how mathematics is taught, [...] to have come together as a team to work on mathematics, to think about mathematics, for the others, meaning our undergraduate students in primary education, it was very significant.

One issue that stands out for the mathematics teacher educators when discussing collaboration is the need for reciprocity among the collaborators:

FG3_MTE3: When you collaborate with another, learning and the chance to improve become reciprocal. I think those are the best opportunities because you don't feel that you are only giving or only taking.

Thus, it seems that a genuine collaboration in which educators truly feel they can learn from each other while contributing something to that person would be required to develop deep and effective professional learning.

Lastly, one significant aspect that mathematics teacher educators bring up in terms of professional learning when looking at their own practices is the gap that often exists between practice and discourse. From two different focus groups, one educator points out the concern that this leads to, and another gives a concrete example in this regard:

FG2_MTE4: That disconnect between what is said and what is done I find to be quite difficult. FG3_MTE1: For example, schools often also ask us to work in project format, but at the university [...], we do not do any interdisciplinary or transdisciplinary work.

Here it would appear that the reflection on how the practice is a teaching model for student teachers becomes a precondition for acquiring a more thorough professional education regarding the task of teaching others how to teach.

Conclusions

This research shows relevant findings regarding mathematics teacher educators' conceptions of professional learning. One of the issues that participants consider as part of professional learning is the specific knowledge they require for the task of teaching, which is varied, situated, and dynamic, involving pedagogical, didactic, curricular, and affective aspects. The teacher educators state that this specific knowledge contains a set of skills and particular professional competencies for the education of mathematics teachers. Regarding the situated character that mathematics teacher educators attribute to professional learning, they relate it to the conditions under which knowledge is acquired. They point out that the type of information involved in this learning must be relevant and appropriate to their professional work. To successfully learn, the context and practice itself must be understood in order to adapt to the different training environments. This mathematics teacher educators' conceptions of professional learning are aligned with the second approach [START_REF] Kennedy | Models of continuing professional development: a framework analysis[END_REF] drew up on the professional development of educators, which describes it as a space of support and collaborative learning to articulate policies and practices. Implementation requires paying attention to both the type of knowledge and context and the people collaborating in the process.

Additionally, for mathematics teacher educators, professional learning necessitates collaboration between peers and requires reciprocity among the collaborators, especially regarding the analysis and reflection around teaching practices. This finding is in line with other studies with teacher educators who point out that the learning experiences they consider most significant are those developed in a community, support, group, or peer-to-peer networks [START_REF] Suppa | Supporting novice mathematics teacher educators teaching elementary mathematics content courses for the first time[END_REF][START_REF] Van Der Klink | Professional development of teacher educators: What do they do? Findings from an explorative international study[END_REF]. Mathematics teacher educators generally agree that reflection around the practice is crucial to furthering professional learning since it promotes the strengthening of knowledge and teaching skills.

They also conceive of it as a teaching model for future teachers. For mathematics teacher educators, such coherence between their own practices and what future teachers are expected to learn enhances their teaching performance in a way that shares a vision of teaching and learning according to current educational guidelines.

The conception of situated, collaborative, and formative professional learning that this group of mathematics teacher educators expresses will be key to working in the communities of practice in which they will participate. This finding will be a starting point to analyse the mathematics teacher educators' conceptions of professional learning in the following phases of the project and to compare them against the results obtained in this work. While it is possible to study how their conceptions vary when participating in communities of practice, one must bear in mind that other experiences may interfere with their learning and professional development, meaning that subsequent studies must respond to the needs arising from the varied contexts of the participating mathematics teacher educators.
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