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Introduction

The transition from university teacher education to school reality is a complex process that involves challenges and tensions for the prospective teacher. Research has focused on this process, initially considering beliefs and knowledge (e.g. [START_REF] Potari | A primary teacher's mathematics teaching: the development of beliefs and practice in different "supportive" contexts[END_REF][START_REF] Skott | The Emerging practices of a novice teacher: The roles of his school mathematics images[END_REF][START_REF] Van Zoest | The role of reform curricular materials in an internship: The case of Alice and Gregory[END_REF] while more recently teacher identity (Losano et al., 2017). Both the early and the more recent studies show that prospective and novice mathematics teachers' tensions are related to the various constrains of the school reality that often contradict to the images of innovative teaching approaches that are promoted in teacher education. In the study of [START_REF] Solomon | Prospective teachers navigating intersecting communities of practice: early school placement[END_REF], these tensions are related to the fact that teacher education programs offer an ideal way of teaching that is far from the school reality where emphasis is often given in achieving good results in mathematics. Bridging the gap between theory and practice in early school placement of prospective and novice teachers is necessary for facilitating smooth transition from university to school. Losano et al. (2017) also talk about the tensions and contradictions that first year secondary school teachers face in their attempts to adopt innovative teaching approaches in the complex reality of school and mathematics classroom. They claim that this first teaching period offers very rich learning opportunities for the novice teachers as they reflect on their prior experiences and they project to their future career. Their findings indicate that the novice teacher of their study faced contradictions that in some cases were overcome while in others they remained conflicts. In particular, several past and present voices participated in the process of developing this teacher's professional identity. They also show that sometimes novice teachers align to the identities afforded by the existing mathematics teaching at schools while they also introduce transformations in teaching. This parallel way between innovative approaches and school established practices has also been reported in earlier studies [START_REF] Potari | A primary teacher's mathematics teaching: the development of beliefs and practice in different "supportive" contexts[END_REF]. Research has also indicated that curriculum resources that align with reform oriented practices and the interaction between the interns and the mentors are crucial factors supporting the intern's teaching development [START_REF] Van Zoest | The role of reform curricular materials in an internship: The case of Alice and Gregory[END_REF]. The study of [START_REF] Nolan | Schooling novice mathematics teachers on structures and strategies: a Bourdieuian perspective on the role of "others" in classroom practices[END_REF] also shows the constraints novice teachers face to use inquiry teaching approaches when the school reality is different from what they wanted to do. Although they recognize the limitations of the existing school and classroom structures, they keep silent and they do not take actions to change it.

All the above studies show that prospective and novice mathematics teachers face tensions while trying to enact innovative teaching approaches in their first teaching. Dealing with these tensions they use teaching approaches that may vary from reform oriented to rather traditional. Looking for interpretation of those contradictory behaviours we begin to recognize the role of context in this complex process. In our paper we attempt to address this complexity by focusing on the tensions that a prospective secondary school teacher faces in her initial classroom teaching and the ways that she deals with these tensions. In particular we address the following questions:

What are the contradictions that a prospective teacher faces in her initial teaching experiences and which are their sources? How does this prospective teacher deal with these contradictions and what does it imply for her professional learning?

Theoretical background

We adopt Activity theory and in particular the [START_REF] Engeström | Expansive learning at work: Toward an activity theoretical reconceptualization[END_REF] perspective to study the contradictions, their sources and the process of dealing with them. Activity is collective, toolmediated and it needs a motive and an object while it is realized through the actionsgoals and operationsconditions [START_REF] Leont'ev | Activity, consciousness and personality[END_REF]. Activity in our case is the teaching of mathematics at the secondary school with students' learning as the central motive. The subject is the prospective teacher Karen who performs actions (both in her planning and classroom enactment) related to specific goals that she makes explicit in the discussion she has with the researchers about her planning. These actions become operationalized through the tools she employs and the conditions under which teaching takes place. The institutional, social and classroom contexts are conditions on which teaching is developed. Tensions and contradictions are the driving forces for the development of the activity and in our case of mathematics teaching. Contradictions are historically accumulated structural tensions within and between activity systems. These tensions lead to changes in the activity, and in particular they emerge when a new element comes. Contradictions may refer to different elements of the activity system such as tools and object or communities and tools [START_REF] Engeström | Expansive learning at work: Toward an activity theoretical reconceptualization[END_REF]. In our case the new element can be the innovative approaches promoted in the teacher education program that the prospective teacher attempts to enact in the rather traditional mathematics teaching history that characterizes mathematics teaching in the Greek secondary schools. Contradictions in the research related to mathematics teaching concern pedagogical, professional or epistemological issues and they emerge in the teachers' decision making process [START_REF] Potari | The relationship of theory and practice in mathematics teacher professional development: An activity theory perspective[END_REF][START_REF] Stouraitis | Decision making in the context of enacting a new curriculum: An activitytheoretical perspective[END_REF][START_REF] Stouraitis | Contradictions, dialectical oppositions and shifts in teaching mathematics[END_REF]. Studying their content and their sources allow us to have access to the practices that Karen participates when she experiences them and tries to handle them.

The process of overcoming contradictions in the AT perspective is linked to the expansive cycle of [START_REF] Cole | A cultural-historical approach to distributed cognition[END_REF], a developmental process containing internalization and externalization in repeated cycles. In the internalization the subject carries out routinely the activity, while the emerging contradictions promote the subject's self reflection and the search for solutions. This externalization can lead to adoption of a new model for the activity that is also implemented by other subjects. As our study is mainly exploratory and our focus is on one prospective teacher that we interviewed and observed her teaching for a rather short time we cannot talk about a full cycle of expansion. However, initial indications of externalization that can be seen as signs of professional learning can be identified in our case and we recognized them in our analysis through Karen's attempts for innovations, her critical questioning on existing teaching practices and her projections on future changes that she could do into her teaching.

Methodology The context of the study

In this case study we focus on Karen, a prospective secondary school teacher towards the end of her undergraduate studies. Karen studies mathematics at the university where she also attends mathematics education courses that aim to provide theoretical knowledge but to link it to mathematics teaching and learning at school. At the period that the study began, Karen was doing a course on teaching and learning problem solving and a course related to field experience where she observed lessons at school and she taught herself three lessons. Two of these lessons were in the context of an Erasmus+ project (EDUCATE) focusing on the design and enactment of mathematically challenging tasks that meets all the students' learning needs. Karen taught these two lessons in a state upper secondary school in December 2018 in the class of the first author. From March to May 2018, Karen did her internship in the same school. The first author of this study, the classroom teacher, acted as mentor for Karen while the second author was the teacher educator supporting Karen at the university. Both contexts in teacher education and school placement support reform oriented approaches.

Karen "always wanted to do this job [mathematics teacher]". She valued teaching from her experiences as a student at school, where one of her teachers was "close to us [the students]" and made connections between mathematics and other contexts. Also, Karen has prior teaching experiences as a private tutor preparing students for the class or university entrance examinations where a more procedural approach to mathematics is expected.

Data collection and analysis

Karen conducted two lessons in the context of the university course and EDUCATE, and three more lessons as part of her internship. She attended several lessons by the classroom teacher and her peer Ken. Informal discussions were taking place after each lesson. The data for this study include two videotaped and transcribed lessons, field notes for all five lessons, students' worksheets, audiotaped and transcribed interviews before and after her lessons, online communication (emails), and two interviews in the beginning and the end of the internship. All these data were generated from December 2017 to May 2018. Analysing the data, firstly, we identified Karen's goals and the undertaken actions, the emerging tensions and Karen's attempts to overcome them. As indicators for the emerging tensions we used Karen's sayings about her worries, such as her uncertainty about students' engagement, or about something that bothered her as for example a student response that did not expect. Tensions were grouped and interpreted as contradictions. For example, one group of tensions was related to time pressures and was interpreted as a contradiction between the tools used by Karen and the rules that regulate the school work.

Results

In the process of planning and enacting teaching, Karen experienced several tensions. These tensions related with Karen's goals to engage all students in doing mathematics, students' difficulties, time pressures, and Karen's sensitivity towards students' emotions. Here, we focus on the first two as prevailing tensions in this period and because these tensions seem to trigger Karen's learning.

Contradiction between the actual and intended status of the object

Classroom management and students' engagement are sources of tensions for Karen during her first teaching experiences. These tensions may be explained by Karen's no prior teaching experience, the big differences between students' achievement in the specific classrooms and her ambitious goal to engage all students in doing mathematics.

These tensions are expressed by Karen's worries if the students "will finally be able to deal with the tasks", if they will recognize the aim of modelling and a purpose of doing mathematics. They are also expressed as Karen's desire to succeed in her choices about classroom management. A challenging decision was to try to engage a group of five students which "do not want to learn mathematics" and "they have not any relation with mathematics, neither knowledge, nor interest".

We can interpret these tensions as manifestations of a contradiction between the actual students' mathematical engagement (the object of the activity) and students' mathematical learning as Karen's intended outcome of the teaching activity.

Karen deals with these tensions mostly through the design of the tasks and the forms of classroom interaction she orchestrates. The tasks were: modelling situations like the renovation of a house as context for forming and solving linear equations and the investigation of a crime as framework to use properties and different representations of exponential and logarithmic functions; logical puzzles; and typical school tasks like solving quadratic equations by using the formula and translating formulas and ordered pairs to graphs and points and vice versa. As sources that inspired the task design about modelling Karen mentions the university courses she attends. For the more typical school tasks she refers to the internet and classroom textbook and to discussions with friends and peers. There were lessons where the autonomous group work of students prevailed, while others were mostly conducted by whole class discussion with short time spaces to work individually or in pairs. She also used specific strategies to promote students' involvement, for example she asked students to write their answers on a piece of paper and show it in the class and she asked them to play a language game, complementing a phrase with letters collected for each equation they solved As sources inspiring her decisions about classroom management Karen mentions her teachers and especially some strategies and games they used in the classroom, her involvement in collective sports and activities that "helped me [her] to understand the importance of group work". Nevertheless, she says that some mathematical topics must be presented by the teacher, because "it cannot be done differently", implying that she does not know any other way to curry out teaching topics that include "introduction of something new, or understanding the steps of a proof". After the second lesson Karen says that a pattern for teaching mathematics should be "teaching [teachers exposition and discussion], applying the procedures individually … and [later] some problem solving or modelling tasks with students work in groups".

In her last lesson Karen seems less stressful, although her goal to engage all students is still strong. She identifies and describes her feelings in the classroom talking about "the burden of being on the board", and saying "there were times I was speaking, noticing students and thinking something else simultaneously. It is another level of multitasking". In a next interview explains: "Multitasking is what you do all the time in the 45 minutes in the classroom". She thinks that "your preparation and planning helps you improvising" because "there are too many factors in this time. Students' responses, questions you don't expect, your worksheet does not function as you expected, which word to use…" In her last teaching she had "too many thoughts. Thoughts connected with my actions and words … like cartoons, these moments I thought I had multiple personalities, all talking to me …" For her future as teacher, Karen thinks that she should be "always trying to find new ways of teaching, to develop, to inquire".

Karen deals with the contradiction between the actual and the intended status of the object with the tasks she gives to the students and with her choices about the classroom orchestration. She mostly draws on innovative approaches like modelling processes, group work and playing games. Most of them come from Karen's participation in the teacher education program and reform oriented approaches she experienced as student or as intern teacher attending the teaching of practicing teachers. Nevertheless, there are cases where Karen follows more traditional teaching approaches often met in mathematics classrooms in Greek schools. In this process Karen enhances her reflection becoming more aware about her decisions and actions in teaching and about the importance of lesson planning in the enactment of her goals. We cannot talk about Karen overcoming the contradiction, but she becomes more aware about it and she searches for "effective" ways to deal with this.

Contradiction between the teacher's goals and the mediating tools

Several tensions that Karen experienced are related with unexpected students' difficulties. These emerged in the lessons and in some cases they could be explained in terms of Karen's actions and the tools she used. Here we focus on students' difficulties in relation to the tools Karen used in her teaching.

These tensions are experienced by Karen as unexpected students' queries, misunderstandings or difficulties to proceed in the task. For example, in the first lesson, the written description of the task was complicated, requiring more explanations. In the fourth lesson, investigating a crime, students should solve an exponential system to find k and c in the expression += Karen gives a rather procedural explanation that the amount under the square root must not be negative, although her goals are conceptually oriented.

We can interpret these tensions as manifestations of a contradiction between Karen's goals and the tools she used either as tasks or as explanations. While Karen's declared goals focus on conceptual understanding of mathematics, the tools she uses do not support these goals, on the contrary they orient students towards more procedural approaches.

Karen experiences these tensions as students' difficulties, not as contradictions between her goals and the mediating tools. Thus, she responds to them providing additional explanations and support or giving time. For example, she considers finding k and c as time consuming but not as disrupting from her modelling goals. She considers students' difficulties with locating points on a graph rather as a procedural difficulty to find a point than not understanding the translation between graphical and algebraic concepts and relations. Responding to the perceived difficulties Karen tries to reduce time or to give short exercises for students to solve. In the discussions after the lessons Karen explains her responses involving the mathematical content and the ways this content is usually taught. For example, on her explanation that the amount under the square root must not be negative, she says that "this is the proof … this is the mathematical way to do it" adding that "a part of mathematics must be taught doing mathematics". The teacher educator, the classroom teacher and her peer challenge Karen's interpretations providing more conceptual explanations and approaches. Karen discusses and accepts these possibilities, not without resistance. For example, she says "you may need more time [to find k and c], but this is in fact the mathematical modelling". After enacting the lesson in two different classrooms she thinks that "[to reduce the time] I could give c, so they should only find k".

Although Karen's initial responses are rather procedurally oriented, in the discussions with the teacher educator, the classroom teacher and her peer, she appears open to other approaches and interpretations. In some cases an ambiguous shift has identified: Karen seems to adopt more conceptual approaches as potential ways to respond to the certain difficulties in the future. For example, ending the discussion about the task requiring the parameters k and c, she says that she could also think to give students k and c, and in another teaching period to come back and say "let's see how this is done in reality" implying how k and c can be calculated in a real situation.

The contradiction between goals and mediating tools seems to emerge as contradiction among the different Karen's experiences and communities she participated. Her conceptually oriented goals are based on her participation in the teacher education program and the context of the internship. In the last interview she says that through these experiences she has changed the way of thinking, especially "to think not only the time [the time planning of the lesson] but also the way a student thinks … I have developed in setting my goals, considering how students think …" Procedural approaches may come from her experiences as student and from her involvement in teaching as private tutor. For example, after the second lesson she says about her choice to spend time providing explanations on the blackboard: "there are some mathematical issues that you must teach this way, [students] to understand how we step from one to the other". Although Karen initially does not see any contradiction between her goals and the tools, in the discussions seem to open some possibilities for her awareness and future shifts. This was often expressed as possible change to the task, like the aforementioned change with k and c, or changes to the given answers, like focusing to the square in the first part of 

Conclusions

Like the findings of other studies [START_REF] Potari | A primary teacher's mathematics teaching: the development of beliefs and practice in different "supportive" contexts[END_REF], Losano et al., 2017) Karen's first enactments in the school classroom include both innovative and more established practices. This finding cannot be interpreted by the differences between the school context and the teacher education program, since both supported reform oriented approaches. We do not disregard the institutional factors that may imply a more traditional way of enacting the lesson in the school classroom, neither the ideal way to consider teaching in a teacher education program. But the specific context of Karen's early school placement was focusing on students' conceptual understanding and involvement in doing mathematics. Karen's participation in different communities may support an interpretation for her mixed practices. Her experiences from the classroom teaching as a student and later as a private tutor, her participation in communities of university students discussing issues about teaching are also sources for Karen. These communities are also interacting with other communities without an immediate relation to mathematics teaching and learning (athletics, theatre) but seem to have a role in Karen's way of becoming a teacher. Karen's approach of the motive of the activity, that is the students' mathematics learning, is influenced by these past and current activities and communities she participates. Similar findings are also reported for in service teachers [START_REF] Stouraitis | Contradictions, dialectical oppositions and shifts in teaching mathematics[END_REF].

The tensions Karen experiences as worries, pressures and students' difficulties are manifestations of contradictions fuelled by the aforementioned different approaches to teaching practice. Contradictions between the actual and the intended status of the object and between the teacher's goals and the mediating tools, are two main groups of the emerged contradictions. The subject (Karen) has a prevailing role in these contradictions through the intended status of the object, the goals and the use of tools. Karen tries to overcome most of the tensions she experiences, although she does not identify all of them as contradictions. In line with other studies, the teacher deals with some of the contradictions aiming their overcoming, while other remain as tensions. But in the process of planning, enacting, reflecting and discussing her lessons and some tensions, Karen becomes more aware about contradictions and the different possibilities to deal with them. In some cases, a shift appears, rather as a potentiality to undertake a different action than a clear change.
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  Karen mentions as negative feature in teaching "the noise … that is what you do [your actions] to impede your goals". She says that it almost happened to her in some lessons, but she refers only the excessive use of the context without including procedural oriented tasks or responses blurring her goals about students' conceptual understanding.
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Additionally, this shift is verbally expressed by Karen when she talks about her development through her first teaching experiences and her learning. We consider these shifts as indications of self reflection and search for solutions, a crucial aspect of the cycle of expansive learning (Cole & Engeström, 1993).

The interaction between the interns and the mentors is recognized as a crucial factor related to teaching development (van Zoest & Bohl, 2002). In our case, discussions before and after the lessons with the teacher educator, the classroom teacher and Karen's peer appear to be a supportive context for Karen's reflection. These discussions were inquiry oriented, without a predefined intended outcome and promoted Karen's reflection and growth of awareness. In this context Karen expressed the aforementioned shifts. Karen's growing awareness and shifts and mostly the way she considers her future career can be interpreted as indicators for a developing professional identity. And this process seems to be initiated and supported by the collective context.