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This paper focuses on the use of video to think about Mathematics classroom culture. The study follows a design-based research focused on professional development. We discuss here this use in a first design cycle with three design principles that sought to create conditions for teachers to (i) share authentic situations in their classroom, (ii) collaboratively discuss classroom episodes with other teachers and (iii) acquire progressive confidence and predisposition for their learning. Data was collected through training team diaries, teachers' reports and their individual and anonymous assessment questionnaires. We present opportunities and constraints that allow us to face the organization of a second design cycle, maintaining the use of video as an accessing medium to real classroom situations of teachers in a training situation.

Introduction

This work is integrated in a teachers' training project, named SAM Culture Project1 , that seeks to articulate the study of classroom culture in Mathematics with the professional development of teachers, in a perspective of interdependence between theory and practice.

We stand out three key aspects of this project: a) classroom culture considered as the system of relations and knowledge built in each learning community through the actions of both teacher and students [START_REF] Goos | Establishing a Community of Practice[END_REF]; b) learning from experience faced as a parallel between student learning and teacher development [START_REF] Mason | Attention and intention in learning about teaching through teaching[END_REF], facing the practice of teaching as a field of learning for the teacher himself [START_REF] Doerr | Teachers learning from their teaching: The case of communicative practices[END_REF][START_REF] Leikin | Teachers' opportunities to learn mathematics through teaching[END_REF][START_REF] Mason | Attention and intention in learning about teaching through teaching[END_REF], and c) looking for ways to bring to training sessions teachers' classroom episodes using video as a means to access the classroom [START_REF] Van Es | How different video club designs support teachers in "learning to notice[END_REF][START_REF] Cyrille | Video viewing in teacher education and professional development: A literature review[END_REF].

Research conducted over the past decade suggests that video can be a powerful tool for facilitating teacher learning, allowing access to real classrooms situations and capturing teaching in all of its complexity while, at the same time, affording space and time for reflection [START_REF] Tekkumru-Kisa | A framework for planning and facilitating video-based professional development[END_REF]. In the particular case of using videos made by teachers themselves, its role is recognized in the development of evaluation processes carried out in collaborative working modalities, highlighting the discussions about the videos of the participants' classes [START_REF] Borko | Video as tool for fostering productive discussions in mathematics Professional development[END_REF] and choosing the objectives of video viewing based on the learning goals [START_REF] Cyrille | Video viewing in teacher education and professional development: A literature review[END_REF]. Videos produced by teachers own will, intended to be shared with peers and focusing a particular moment of the lesson, selected by the teacher himself, which we define as spontaneous videos can be the touchstone to discuss Mathematics classroom culture.

Thus, this paper aims to discuss the role, contributions and limitations, of using video to reflect on Mathematics classroom culture, in a context of teacher training.

Theoretical considerations

To think classroom culture in Mathematics in terms of classroom norms and practices led us to reflect on the social space of learning. This reflection focuses on various axes that characterize this culture, namely, the rules that establish it, the roles assumed by the various actors, the resources and mathematical tasks used, as well as the evaluation that regulates learning. Classroom culture constitutes a dynamic system, in permanent construction, which is why we intend to analyze these axes in interrelation [START_REF] Yackel | Sociomathematical norms, argumentation, and autonomy in mathematics[END_REF]. Some aspects of the complex relationship between these axes can be captured using mobile devices, which, for their simplicity, enable to save at any time a significant classroom episode to promote reflection on practice.

The use of authentic classroom videos in professional development sessions has been widely scrutinized and analyzed by international research [START_REF] Cyrille | Video viewing in teacher education and professional development: A literature review[END_REF][START_REF] Tekkumru-Kisa | A framework for planning and facilitating video-based professional development[END_REF]. The videos need to be carefully selected, associated with reflection instruments, and used in ways to help teachers to notice and reason about important aspects of instruction and learning that occur in the video [START_REF] Tekkumru-Kisa | A framework for planning and facilitating video-based professional development[END_REF].

There are several reasons to use classroom videos of teachers participating in a professional development program [START_REF] Borko | Using video representations of teaching in practice-based professional development programs[END_REF][START_REF] Borko | The role of video-based discussion in model for preparing professional development leaders[END_REF]. Teachers find videos from their own classrooms and the classrooms of colleagues to be more motivating and better support their learning than videos from classrooms of teachers they do not know. Using video from teachers' own classrooms reduces the possibility of teachers dismissing what they see because "those kids are not the same as ours". Using videos from classrooms where the teachers know each other requires a moderate amount of trust to view the student clips and a high degree of trust to watch the teacher clips. "To share their videos, teachers must feel that they are part of a safe and supportive professional community" (Borko et al., 2017, p. 5). This must be accounted for in the design of professional development sessions.

Combining the use of video from experienced teachers with the use of videos from the classrooms of teachers participating in a professional development program has been followed in many professional development programs. [START_REF] Roth | Design principles for effective video-based professional development[END_REF] followed this orientation in a long training program where professional development leaders model how to productively analyze these videos and they coach teachers in their analytical efforts at the same time they access to expertise models.

In addition to the cognitive aspects, research has also sought to know the motivational and emotional aspects present in the analysis of teachers' classrooms videos in collaborative work environments [START_REF] Kleinknecht | What do teachers think and feel when analyzing videos of themselves and other teachers teaching[END_REF]. These authors highlight the complexity of the network of cognitive, motivational and emotional dimensions involved in the analysis of videos of authentic situations, linking this analysis to the ways in which occurs and the role of professional development leaders. They demonstrate "the benefits of comparing teachers' analysis of their own and others' videos" and point out that" the individual analysis of one's own and others' videos results in differential effects on cognition, motivation, and emotion may not always be intuitive or easily observable in individual and group settings" (Kleinknecht & Schneider, 2013, p. 22).

One of the key aspects is leaders' catalyst role to help teachers to notice and reason about important aspects of instruction and learning that occur in the videos [START_REF] Van Es | How different video club designs support teachers in "learning to notice[END_REF]2017). Leaders use their experience to plan and facilitate productive discussions around carefully selected video clips to support teachers' learning [START_REF] Borko | The role of video-based discussion in model for preparing professional development leaders[END_REF]. One idea is to build tools to scaffold and streamline different video situations, supporting visualization and reflection in an interconnected way. The aspects to be observed, as well as the issues to be reflected during a small group discussion episode, are not the same as in a collective discussion episode. Different class moments require reflection scripts with specific characteristics. According to [START_REF] Borko | Using video representations of teaching in practice-based professional development programs[END_REF], a careful and intentional planning for video viewing and discussion can help ensure a critical, evidence-based, and meaningful analysis, performed with a proper language.

Jacobs, Seago and Koellner (2017) use a strategy for using the videos where teachers work on and discuss the same problem they will see later students working on during the video clip, in a way that teachers might make predictions about how students will solve the problem or what mistakes they might make.

In summary, we can affirm that the potential of this learning resource for teacher learning is significant, but its use is complex, involving diverse risks and requiring multiple care.

Methodology

This study follows a design-based research focused on professional development [START_REF] Cobb | Design experiments in educational research[END_REF][START_REF] Cobb | Design research: An analysis and critique[END_REF].

The option for this modality is justified by the interdependence between theory and practice that characterizes this professional development project. It allows to articulate two dimensions in which researchers and teachers collaborate: reflecting on the Mathematics classroom culture, through the analysis of their learning environment, and seeking to promote changes in the teaching practices.

The intervention includes a training workshop, entitled "Classroom Culture -Contributions for the learning of mathematics" with 26 hours. The first cycle was comprised with three editions of this workshop. We intend to construct and improve frameworks, theoretical based, to promote joint reflection on classroom culture and the consequent improvement of practices through the implementation of future cycles of intervention. The workshops involved 45 teachers from elementary school (grade 1 to 6), in Lisbon. Teachers enrolled voluntarily without knowing that the use of video would be privileged. The trainers of these workshops were researchers from the SAM Culture project. Data were collected using the training team diaries (TD), trainers' reports (TR), and individual and anonymous assessment questionnaires, which were given to teachers at the end of each workshop (AQ).

Considering the potential of using video to reflect on Mathematics classroom culture, the training team organized an initial task involving a video and its discussion. It was a video of a moment from a collective discussion during a math task, recorded by an ordinary teacher, without previous preparation or editing. The training task intended to focus on aspects related to the axis of social and sociomathematical norms and to promote confidence on sharing spontaneous videos produced by teachers themselves to discuss classroom episodes. Throughout the three training workshops, the same anchor video and discussion script were used. It was intended that this video, used as an anchor video [START_REF] Borko | Video as tool for fostering productive discussions in mathematics Professional development[END_REF], would be an example, not a model to be followed, to motivate the production of spontaneous videos and their sharing in the context of the teacher training.

Thus, the access to the teachers' classrooms was planned through the use of spontaneous videos. This use had underlying design principles that sought to create conditions for teachers to (i) share authentic situations in their classroom, (ii) collaboratively discuss classroom events with other teachers and (iii) acquire progressive confidence and predisposition for their learning.

The preliminary analysis allowed the training team to make changes between workshops. At the end of the process, the retrospective analysis was carried out to revisit the data in order to identify opportunities and constraints of using videos to think about the culture of the classroom in Mathematics.

The use of video in a first design cycle

In the first workshop, the use of the anchor video associated with the training task allowed, according to the trainer, to think about social and socio mathematical norms, emphasizing that "clearly it was something that they never had thought" [TD]. The awareness of aspects related to norms seems to have happened through the visualization of the video, as referred by a teacher "I became aware that sometimes we are not careful with this [norms] and other times we already do it and we do not know it" [TD]. However, the anchor video did not trigger the production of videos by teachers, as the trainer says "I realized that videos will not appear, despite my attempt to motivate" [TD]. The first video only appeared at the session before the last workshop session "breaking the ice" [TD] and leading to the production and sharing of two videos in the following session.

The reflection on the intention of sharing videos produced by teachers led to the re-thinking of the structure of the following workshops. In addition to performing the task that involved the use of anchor video, these workshops contemplated the creation of a moment of video sharing at the beginning of each session. This decision made teachers feel involved, from the first sessions, in the production and sharing of videos, as the trainers describe "teachers are truly committed to (...) collecting data from their experiences" [TD].

Having created the necessary confidence in teachers to share their classroom moments, the production and sharing of videos in all sessions became routine, as one of the trainers says, stating that "the initial fear was dissipating as the first trainees ventured, creating themselves at ease "[TR].

The difficulty in involving the trainees in the discussion of the videos triggered in the training team the need to create instruments to focus their analysis. One of these tools was an observation guide for shared videos structured according to the different stages of the development of a task in the classroom. Subsequently, another structured script was created in order to focus attention on the axes of the classroom culture (Figure 1). Regarding the data from the evaluation questionnaires of the three editions of the training workshop, all the teachers who answered (29 out of 45 participants) considered that the use of videos is appropriate to discuss aspects of classroom culture in Mathematics. In addition, all teachers also considered that the use of video is a way to bring the classroom itself to the discussion with a view to its improvement.

Although with little expression, constraints are identified with difficulties of producing videos during the class as "to record at the same time that I was exploring the task with the students" [AQ], referred by one of the teachers. Issues of student anonymity, such as "not being able to use student images", [AQ] are also cause for concern. However they do not constitute an obstacle to the production of spontaneous videos.

Opportunities offered by that use of videos are recognized by most teachers, particularly at the "Actor Roles" axis. Some teachers point out that video allows the "reflection and discussion of the role of the teacher as a mediator in learning" [AQ], contributing to "modify their methods of action [by observing their attitudes]" [AQ]. Regarding the role of students, teachers report that "the use of video made it possible to observe the reactions, behaviours, difficulties or facilities in explaining reasoning and how we can 'influence / direct' learning [AQ]. In addition, it is viewed as an important tool for "sharing student mathematical resolutions" [AQ]. The use of video is thus understood as an opportunity to revisit the classroom by "observing more than once" [AQ] moments of solving a task, allowing one to look at and discuss with others, in a "joint analysis of what happened in the classroom context "[AQ].
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 1 Figure 1: Scripts to support video sharing

The SAM Culture Project team consists of

mathematical educators and 9 teachers, all of them project trainers of the project and facilitators of the professional development sessions.

Final remarks

Considering the use of videos to reflect on Mathematics classroom culture, teachers valued the use of spontaneous videos to discuss and reflect about teachers and students' role during whole class mathematical discussions. They recognized that the constraints associated with its production, namely the authorization to capture images and the dual role of teacher and video maker, do not constitute an obstacle to the production of spontaneous videos. From the motivational point of view, teachers were predisposed to the production and sharing of video episodes of their classrooms.

We highlight this way of producing videos, focused on the motivational and emotional dimensions (Kleinkrecht & Schneider, 2013), as a way to bring the classroom to the training process as was valued by teachers. Intentionally, the videos were analysed in a less directive way to promote the gain of confidence. However, this aspect reinforces the concern to create instruments to focus the visualization and discussion of the videos (Tekkumru-Kisa & Stein, 2017) in the axes of the Mathematics classroom culture.

The three editions of this workshop allowed us to identify the need to increase the design principles enunciated for the use of spontaneous videos. Thus, we add a new principle to create conditions for teachers to develop productive discussions supported by instruments of reflection constructed with them on a theoretical basis. From a perspective of continuity, the refined design principles will guide the next cycle of intervention.

In summary, the balance between promoting the emergence of spontaneous videos and their critical reflection, supported by guiding instruments, is an important aspect of teachers' professional development in order to think about Mathematics classroom culture. The search for this balance reflects the complexity of the relationships between the cognitive, motivational and emotional dimensions in the use of videos (Kleinkrecht & Schneider, 2013) for teachers' learning.