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The paper reports on meaning shifts of the terms 'teaching ' and 'teachers' practice' in mathematics education over time and presents three theoretical frameworks arguing for their advantages in studying mathematics teachers' instructional practice, an especially complex but relatively unexplored sociocultural activity. An exemplification is then offered through the exploitation of one of the theoretical lenses suggested in the case of the mathematics teaching practice of a primary school teacher, Antigoni. The results of the data analysis informed by the lenses employed revealed a dynamic and strongly contextual understanding of the teacher's teaching practice connecting her current with past and present practices of hers, a feature specific to the framework used.

Introduction

The identification of TWG19's exact research interest has been of concern since its birth in 2016, not only because of the obvious need to avoid overlapping with neighbouring CERME Working Groups but mainly for reasons of conceptual clarity and coherence. This concern is evident in the writings of the members of the leading team in several occasions. Thus, in [START_REF] Sakonidis | Introduction to the contributions of TWG19: Mathematics teachers and classroom practices[END_REF] we argued that the work reported in the first TWG19 sessions at CERME10, related predominately to teachers operating on critical aspects of mathematics classroom instruction or inquiring into their own teaching suggested a shift of research focus from teachers to teaching. In a memo circulated to potential participants of TWG19 in CERME11, Mosvold, one of the members of its leading team, commenting on the shift of the group's research interest to mathematics teaching and teachers' practice(s), pointed out ambiguities in the use of the terms 'teaching' and 'practice' evident in their weak conceptualizations and the poorly addressed theoretical underpinnings of the latter. The meaning concerns related to the two central constituents of TWG19 focus were again raised in a chapter written for a volume on the twenty years of CERME research [START_REF] Skott | Classroom practice and teachers' knowledge, beliefs, and identity[END_REF], suggesting a social approach to attributing meaning to these constructs that will allow making sense of the corresponding practices in relation both to the contingencies emerging as classroom processes unfold and to the social practices of which they are part.

The paper is an attempt to further the above discussion. It first reports on the meaning shifts of the terms 'teaching' and 'practice' in mathematics education over time. It then presents some potentially useful theoretical frameworks for studying mathematics teaching and teachers' practice. An attempt to exemplify such a study is then provided through the analysis of an extract of a mathematics lesson taking place in a Greek primary classroom. The paper concludes with some moving ahead thoughts and considerations.

Mathematics teaching and teachers' practice(s): meaning advancements

Despite the significance of teachers' activity for pupils' learning but also for their own professional learning and development, as it is gradually acknowledged, research on teaching remains underdeveloped. Most of the relevant studies seek to understand or support teachers' actions that highlight mathematical processes and inquiry into what it takes for teachers to engage students in actively learning mathematics. The actual meaning of teachers' activity related to students' learning is left unchallenged.

The term 'teaching' has been used with different meanings in mathematics education, nurtured by different motives and purposes. Often seen as inseparable from learning, teaching tends to be related to teachers' actions, like orchestrating instructional activity, managing tasks and regulating communication within a classroom but also beyond it. Irrespectively of its meaning, teaching signals a highly complex activity that unfolds under conditions of uncertainty (given then unpredictability of human beings). Research such as that of [START_REF] Hattie | The applicability of visible learning to higher education[END_REF] documents the complexity of teaching: the challenge of making sense of the interplay between different aspects of it, the difficulty to appreciate institutional realities and the complexity of accountability which systems, parents and the general community demands. Teaching takes place through teacher's perception of, and interaction with its context which shapes his/her moment-by-moment decisions about what is important to teach, how students learn, how to manage student behavior and so on. This complexity of teaching is burdened in the case of mathematics teaching, given its highly valued learning outcomes worldwide and the difficulties teachers and students face in pursuing them due to intervening epistemological, cognitive sociocultural as well political factors.

Research on teaching over the past several decades has evolved from an emphasis on teacher characteristics to a focus on teachers' actions/behavior, to cognitive views of teachers as decisionmakers and reflective practitioners (Grossman, Hammerness, & McDonald, 2009a) and more recently to teachers as participants in the practice of teaching (e.g., [START_REF] Lerman | Theories in practice: mathematics teaching and mathematics teacher education[END_REF]. This later trend enables making sense of teaching as a human activity situated in social settings. Furthermore, drawing on sociocultural theories, allows incorporating both intellectual and technical activities and encompassing both the individual practitioner (the teacher) and the professional communities (teachers, stakeholders of education, educators, and so on) [START_REF] Chaiklin | Understanding practice: Perspectives on activity and context[END_REF]. For Wenger (1998) a practice includes "all the implicit relations, tacit conventions, subtle cues, untold rules of thumb, recognizable intuitions, specific perceptions, well-tuned sensitivities, embodied understandings, underlying assumptions, and shared world views. Most of these may never be articulated, yet they are unmistakable signs of membership in communities of practice" (p. 47).

Practice in complex domains like teaching, and especially mathematics teaching, involves the orchestration of understanding, skill, relationship and identity to carry out particular activities with others in specific settings. When people learn a practice, they enter a historically defined set of activities developed over time by others (Engeström, Miettinen, & Punamäki, 1999). As members of a profession, practitioners have a responsibility to their colleagues [START_REF] Shulman | Theory, practice, and the education of professionals[END_REF], reinforcing the collective meanings of professional practice. They also use aspects of their own personalities, as well as their professional identities, as an intimate part of their practice (Grossman et al., 2009b).

Based on the above considerations, teaching is seen as teachers' multifaceted practice aiming at promoting students' mathematics learning in a variety of settings, shaped by the expectations and norms of these settings, learned from and shared with other practitioners and preserved by the traditions of educational thought and practice within which it has developed and evolved.

Mathematics teaching and teachers' practice: promising theoretical perspectives

The research interest of TWG19 delimited by the meaning attributed to the terms 'teaching' and 'practice' in the previous section is clearly served by the sociocultural tradition of teaching and learning mathematics. The available theoretical frameworks tend to see teaching as learning in practice, thus drawing mainly on the known theories of learning as well as on social theory to formulate their own perspective. Three among these appear to readily lend themselves to TWG19 research focus: Wenger's approach to learning as developing an identity through participation in a community of practice, Cultural-historical activity theory's focus on the learning that emerge in the institutionalized contexts of practical activities culturally and historically mediated within a society and recently Skott's participatory approach concentrating on patterns in individual teachers' participation in different social practices. Below, a brief presentation of each of these frameworks is offered highlighting elements that are related to TWG19's research interest. [START_REF] Wenger | Communities of practice: Learning, meaning and identity[END_REF] describes community as "a way of talking about the social configurations in which our enterprises are defined as worth pursuing and our participation is recognizable as competence" (p. 5). These configurations are the basis of practice which is always social, whereas communities and learning are always socio-historically situated in webs of social relations. In a Community of Practice (CoP) members negotiate joint enterprises, ways of engaging with each and repertoires or languages for meaningful interactions and progress towards their goals. Belonging to a CoP, or developing identity within it, involves engagement, imagination and alignment. Thus, for example, in practices of mathematics learning and teaching, participants engage in their practice alongside their peers, use imagination in interpreting their own roles in the practice and align themselves with established norms and values. A teacher learns through a continuous process of 'becoming' in the context of the relationships in her classroom and with her colleagues within the education system and the society of which she is a part, as well as in relation to her own history, which is also socially situated. How these relationships are configured constrains and affords learning for particular teachers and communities of teachers.

Human activity is ''a system with its own structure, its own internal transformations, and its own development'' (Leont'ev, 1979, p. 46), activated by a motive and comprising goal-directed actions carried out by means of operations. Within an activity system, actions are mediated by tools and signs but also by or through community, rules of activity and division of labor [START_REF] Engeström | Expansive learning at work: Toward an activity theoretical reconceptualization[END_REF]. Individual and group actions within the activity system are seen as independent units of analysis that become understandable only when interpreted against the background of entire activity systems. [START_REF] Engeström | Expansive learning at work: Toward an activity theoretical reconceptualization[END_REF] considers contradictions and tensions as sources of change and development leading to transformations in activity systems. Individuals begin to question and deviate from the established norms, and the object and the motive of the activity are reconceptualized to embrace a radically wider horizon of possibilities than in the previous mode of the activity. This, which Engeström calls 'expansive learning', gives rise to new knowledge and practices for a newly emerging activity system. Teaching practice is subject to extra-school influences such as policies emanating from school systems, teacher networks, district educational leadership and so on constituting activity systems with varied goals, motives, tools and rules which unavoidably shape teachers' practice (s). [START_REF] Skott | Understanding the role of the teacher in emerging classroom practices: searching for patterns of participation[END_REF] developed a 'patterns-of-participation' (PoP) framework that aims to identify trends and developments in the recurrent "and possibly routinised ways in which the teacher engages with the students and the contents" (p. 548). He claims that teachers engage in everyday classroom interaction by reinterpreting and transforming past and present practices in the process. Hence, their contribution to the interaction is shaped by their participation in other significant discourses (mathematical, meta-mathematical or related to broader issues of the social situation), depending on the meaning attributed to the interaction itself. Thus, in each classroom interaction "the 'pieces' form a fluctuating pattern that indicates the shifting significance of different, prior discourses and practices as well as the dynamic relationships between them" (p. 548). Skott argues that teachers negotiate classroom practices by interpreting possible contributions to the interactions symbolically. To do this, they draw on their own schooling practices, interactions with colleagues, parents or the school management, theoretical discussions in their professional development program and so on. I believe that the three frameworks presented above offer different but equally challenging perspectives to study mathematics teaching and teachers' practice. CoP framework allows examining this practice as the enterprise of a particular community (related to school), CHAT within broader sociopolitical systems/environments and PoP as the result of the teacher's contingent pattern of participation across practices and discourses (even beyond school). In the next session I employ PoP to present the case of Antigoni, the teacher in the uploaded video (for CERME11's participants to work on) as an illustration of how the above three frameworks can help explore mathematics teachers' practice exhibited during classroom teaching.

The use of PoP: the case of Antigoni

Antigoni, a primary teacher of 17 years of teaching experience, graduate of a Mathematics as well as of a primary education Department, is very committed to her profession; critically confident with respect to her mathematical but also her pedagogical knowledge and skills as evidenced, for example, in her open class for anyone who wishes to attend her mathematics lessons; and scientifically and professionally active as documented by her Master's degree in Education, a considerable list of publications and conference contributions, as well as her regular participation in classroom intervention projects and professional development courses related to Mathematics.

Antigoni's teaching practice has often been studied over the years of our cooperation from within various theoretical perspectives and in the pursue of different research questions. The lesson that the uploaded extract comes from is part of the data being collected in the context of a project focusing on the mathematics teaching practice of five primary teachers, one of them is Antigoni, including interviews, (video and audio) taped meetings before and after planned lessons and field notes. The analysis presented below aims to identify the roles Antigoni enacts in the practice emerging in her mathematics teaching.

Antigoni always liked mathematics as well as teaching. As a university mathematics student, she would choose courses that would offer opportunities "to dive in issues related to educating people in thinking mathematically, a question still haunting me". And she still talks fondly about a University teacher, "the only one", who offered optional courses on problem solving where she felt for the first time confident enough "to pose my own questions, to bring in the class my own problems, collaborate with others to solve a problem and feel OK to fail to find the solution to a problem for days!" (Antigoni as a student).

She is very enthusiastic about her being a mathematician and a primary teacher "in a territory where most fellow teachers fear … or are anxious when teaching mathematics … often stuck to the textbooks provided by the government and going by the book". She was also worrying initially about mathematics teaching, but she then thought:

Come on, you love mathematics! (laughs) … This is your chance to prove that primary mathematics is more important but also harder to learn … and teach because… a primary teacher lays the foundation of a solid mathematics learning trajectory! (Antigoni as teacher) Antigoni approached us in the Primary Education Department of the nearby University about twelve years ago asking for help "as I was feeling like trying hard but with no results!" This is where a fruitful collaboration started originally with few visits in her class and gradually incorporated small projects (e.g., putting aside the textbook, introducing investigative tasks for small groups, discussing specific areas of the curriculum, e.g., introducing fractions in the 3 rd grade, diverting from the 'desirable' sequence of teaching the content of the mathematics curriculum, inviting fellow teachers to work together in her class, explaining to teachers what she was trying to do, and so on).

I still remember how suspiciously Maria looked at me (a very close friend and fellow teacher in the same school) when I asked her to join me in reading the relevant literature, plan and teach together my class the idea of ratio, an idea used to be taught much later that year (laughs)…. Also, the parents of … who were furious for 'wasting valuable time on 'experimentations'. I am still anxious when I meet parents for the first time to talk to them…And of course, Headmaster … who never liked me for …messing up his school! (Antigoni as a colleague) Nowadays, Antigoni works with a group of at least half of the teachers of the school, planning and implementing shared teaching sessions, runs almost every year a Students' Mathematics' Club, works with us in organizing professional development courses for the teachers of her school with a specific focus every year and this year plans tο invite teachers of other schools in a two-days meeting to share with them what they do (Antigoni as a professional).

With respect to teaching mathematics, Antogoni believes that primary mathematics is for all students who should be taught in ways that would "allow them to go deep into the heart of mathematics" through tasks that make sense to them, boost their confidence in "acting mathematically", support their conceptual understanding and "help them feel safe". As far herself is concerned, she thinks that her teaching "is OK if you think in constructivist terms but still away from being able to genuinely promote collective learning of mathematics". In the uploaded extract the mathematical focus is on the concept of fraction and especially on the idea that the whole is made up of the sum of all its fractional units. Antigoni addresses the whole class with the question "how many fractional units make up the whole" but things get wrong when she asks for the symbolic writing of the idea (Antigoni as a teacher).

Teacher:

How would I write it to make a whole pie out of these (three) pieces?

Student:

(comes to the blackboard) The whole pie?

Teacher: Yes, the whole pie. Let's see.

Student:

(writes the fraction three thirds -3/3) Teacher:

Ah!! And how to you make up these three thirds?

Student: From three pieces.

Teacher: How do you write that down? Do write 'equals', how do you write that down in mathematics?

Student:

(writes the equal sign to the right of 3/3) Teacher: How exactly do you make three thirds for this pizza?

Student:

In ones? Maria: Three out of three pieces.

Teacher: Can we see that by the way you've written it? How can we show that it's three out of the three pieces? Let's see.

Student: (erases 1+1+1=3)

Teacher: Let's help him a little. How do we write each piece of this pizza? Can someone help? Chryssa?

Chryssa: One third!

The discussion goes on for a little more, the student writes 3=1/3 but it's obvious that he doesn't really follow. Watching the episode afterwards Antigoni expressed her disappointment for the students' difficulty but argues that the idea is not an easy one and insists on 'giving space' to students to communicate their thoughts.

Summarizing, Antigoni's narrations of herself as a committed and determined professional relate to the challenges offered by both mathematics and teaching in exploring and making sense of the world as well as communicating with others, pursued and enjoyed by her from early on.

Collaboration, team work and issues of knowledge accessibility are at the heart of Antigoni's professionalism, sometimes constrained by factors external to her teaching practice. She acknowledges in her teaching practice students attempt to communicate their thinking, encourages 'epistemologically correct mathematics', thus valuing mathematics as a scientific discipline but prioritizes students' confidence and inquiring approaches. Finally, her strong ties with mathematics appears to weaken any challenge to her professional self.

Concluding remarks

Despite its importance, it's only recently that teachers' instructional activity per se attracted the interest of the research community, being seen until then mostly in relation to students' learning.

Shifting the emphasis form teachers to teaching, which is viewed as a social practice, the relevant research employs predominately sociocultural and especially participatory perspectives to understand the emerging character of this practice "taking into consideration working contexts, meanings and intentions … the social structure of the context and its many layersclassroom, school, community, professional structure and educational and social system" (Ponte & Chapman, 2006, p. 483). These activities mutually structure and frame each other to constitute the teaching practice [START_REF] Skott | Understanding the role of the teacher in emerging classroom practices: searching for patterns of participation[END_REF].

The theoretical frameworks available in the literature for studying the practice of mathematics teaching as presented above recognize the high level of complexity associated with it. Within this complexity lie affordances and constraints, shaped by culture, the environment and people in it. This suggests that no single framework is likely to capture the complexity of the mathematics teaching practice across widely variable contexts. A variety of dynamic perspectives is necessary which will help us disentangle and understand the ever-evolving outcome of individual and communal acts of meaning-making (by both teachers and students) characterizing the practice of mathematics teaching. Antigoni's narrations revealed the dynamic relationship between present and past teaching and other practices and hence discourses she participated, without allowing though for its development to be traced. A more careful consideration of mathematics teaching as a social practice being informed by teachers' participation in (not necessarily compatible) discourses beyond classroom setting, predominately but not exclusively related to mathematics, might offer challenging lenses for making better sense of how these discourses are enacted and interact both at the micro and the macro level within the classroom, shaping teachers' moment-to-moment teaching practice(s).

  ? One plus one plus one is three. Is it the same as what he's written on the board? Maria?