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The present paper reports on a study of the challenges faced by two first year mathematics undergraduate students during their transition from secondary to tertiary education, focusing on the institutional issues that shape the initiation into their studying university mathematics practice, through the lenses offered by the Communities of Practice framework. We consider transition as developing a new identity of studying mathematics, that is, of studying university mathematics, aiming to examine the trajectories of this development. Data were gathered over students' first two semesters of attendance predominately through interviews. The results of our analysis reveal that the students' introduction into an unknown, strongly institutionalized community of practice has a powerful effect on their initiation into the new practice of studying university mathematics.

Introduction

The transition from high school to university mathematics is itself an exciting and often confusing experience for students. After tough examinations, the successful students have yet to adjust to new learning environments, new modes of study, and above all, higher expectations of the self. The transition from high school to university mathematics can be seen as the result of many interacting transitions: social, institutional, mathematical content transitions as well as others [START_REF] Alcock | Definitions: Dealing with Categories Mathematically[END_REF]. The aim of this paper is to study how two first-year students in a Mathematics Department of a Greek University dealt with transition issues, focusing on the ways that institutional conditions, in fact the institutional support provided, affect students' studying university mathematics. For this purpose we draw on data gathered over the students' first year of attendance predominately through interviews. To situate our study within this institutional perspective on studying, we identified certain crucial elements of the Mathematics Department under consideration as an institution and of participating in this institution as a student.

Literature review

Students in transition undergo changes requiring an adjustment of learning strategies, time management skills and a shift to more independent studying. Mathematical practices at university level are distinguished from those at secondary level for reasons related to the mathematical content as well as to the participants in each of the two practices (i.e., teachers and students) [START_REF] Biza | Communities in university mathematics[END_REF]. Considering a mathematics department as a community of practice, teachers and students, as members of this community, distinguish themselves as well as they develop shared ways of doing things, forming a unique identity in the community [START_REF] Hemmi | Approaching proof in a community of mathematical practice[END_REF].

The new environment demands a different type of critical thinking; students witness an increased emphasis on the precision and rigor of the mathematical language something for which students are not necessarily prepared [START_REF] Biza | Communities in university mathematics[END_REF][START_REF] Clark | Understanding secondary-tertiary transition in mathematics[END_REF]. Hence, learning new mathematics via independent studying might involve developing some new skills [START_REF] Alcock | How to study for a mathematics degree[END_REF]. [START_REF] Liebendörfer | Perceived autonomy in the first semester of mathematics studies[END_REF] state that students' autonomy depends on both the person (including competence) and the environment and that learning strategies and institutional norms are critical. Hernandez-Martinez et al. (2011, p.119) see the transition "as a question of identity in which persons see themselves developing due to the distinct social and academic demands that the new institution poses".

University as an institution and university mathematics are encountered as new worlds, where new communication and participation rules are required to live in, which might make the novice student feel like a foreigner [START_REF] Gueudet | Investigating the secondary-tertiary transition[END_REF]. [START_REF] Winsløw | An institutional approach to university mathematics: from dual vector spaces to questioning the world[END_REF] claim that two viewpoints, the internal viewpoint and the viewpoint of external observers, are needed to treat in depth questions, such as: "What can be done to help my students pass the exams?" The external viewpoint focuses on the conditions and constraints for university mathematics education practices, which refer, among others, to more general constraints derived from the way our societies organize the study of mathematics.

The above suggests that students studying mathematics at university level enter a new community where the practice of being a student differs from that of the school community. Hence, the need for shifting to new ways of 'being' and 'belonging' signifies the need for developing a new identity of practicing mathematics.

Theoretical framework

We employed the Communities of Practice (CP) framework based on the work of [START_REF] Lave | Situated learning. Legitimate peripheral participation[END_REF] and [START_REF] Wenger | Communities of practice: Learning, meaning and identity[END_REF] to explore the ways in which the subjects of the study dealt with identity issues through analysing the changing forms of their participation to the studying university mathematics practice during the transitional phase: from entrance as a newcomer, to becoming an old-timer.

Within this perspective, the person is defined by as well as defines relations, which are in part systems of relations among persons [START_REF] Lave | Situated learning. Legitimate peripheral participation[END_REF]. Activities and understandings are part of broader systems of relations in which they have meaning. In this sense, identity in practice arises out of an interaction of participation and reification. Lave and Wenger consider learning as increasing participation in CP, which concerns the whole person acting in the world: …a community of practice is a living context that can give newcomers access to competence and also can invite a personal experience of engagement by which to incorporate that competence into an identity of participation (Wenger, 1998, p. 214) The transition from newcomer to old-timer involves differing trajectories of identity. According to [START_REF] Wenger | Communities of practice: Learning, meaning and identity[END_REF], a trajectory can be seen as a continuous motion through time that connects the past, the present and the future. The characteristics of the mathematical identity of high school students 'good in mathematics' might be: ability to solve exercises following specific methodologies predetermined by the teacher, to identify if an exercise corresponds to some worked examples, to probably leave the teacher to take responsibility for deciding how much practice is needed. In other words, as Solomon (2007, p.90) states: "… students experience mathematics as something 'done to them' rather than 'done by them'". On the other hand, studying university mathematics requires a 'shift' to independent learning, thinking in productive ways, deepening in definitions and theorems, proving and focusing on conceptual understanding [START_REF] Breen | The use of unfamiliar tasks in first year calculus courses to aid the transition from school to university mathematics[END_REF]. These features, some of which are incompatible to those of the way students were used to at school, require/signal a qualitatively different way of studying mathematics. Wenger (1998, p.154) states: "As we go through a succession of forms of participation, our identities form trajectories, both within and across communities of practice", including peripheral (never leading to full participation) and inbound (from the periphery to the centre) trajectories. Furthermore, an individual's identity is shaped by combination of participation and non-participation in the community of practice. With respect to the interaction of participation and non-participation, he distinguishes two cases: peripherality (some degree of non-participation enables a less full participation) and marginality (non-participation prevents full participation).

As far as the institutional perspective on studying is concerned, we draw on Sierpinska, Bobos and Knipping ( 2008) concept of institution. An institution constrains the individual behaviour of the "participants", through formal as well as informal rules and norms. Members of an institution, which participate in several communities within it, share certain values and goals and give common meaning to the actions (regularised collective actions, as well as enforced actions) of the institution. Participants' actions are adjusted to rules, norms and strategies of achieving the objectives.

The study

Greek students go through hard preparation to pass the university entry exams. During their final high school year, most of the students undergo a strictly structured life program, including many hours of daily study almost always under the guidance of school teachers and private teachers in paid courses after school. Hence, the social (family, friends-classmates) and the institutional (school and private lessons) communities are aligned: all support them with the aim of passing university entrance exams, an achievement highly valued in Greek society. On the other hand, as soon as they succeed, they are not aware of automatically entering, as students, in a centrifugal process, without strong supports. Some of them continue to flirt with the margin: not to let the centrifugal force to throw them out, because the social (friends-fellow students) and the institutional communities might not be aligned. Flirting with the margin, according to [START_REF] Solomon | Not belonging? What makes a functional learner identity in undergraduate mathematics[END_REF], might mean alignment with the rules of the community of undergraduates emphasizing summative assessment and surface learning. In what follows, we present those features of the new institutional community which might create centrifugation with a high degree of containment difficulty for students, preventing them from completing their studies on scheduled time (8 semester's time).

The Mathematics Department under consideration has a highly demanding curriculum: a student has to pass at least 36 courses to get his/her degree, 14 of them are basic courses (mandatory). There is an indicative curriculum, but no prerequisite courses: one can take any courses he/she wants, in any of the 8 semesters required to graduate. What is there is a maximum number of courses that can be chosen in one semester, depending on the semester. The indicative curriculum suggests, for example, the following courses for the first semester: Calculus I (Axiomatic foundation of the real number system. Axiom of completeness and consequences, convergence of sequences, functions, algebraic functions, preliminary definition of the trigonometric functions, exponential function, limits and continuity, etc.), Linear Algebra I, Computer Science I (all three are mandatory courses), and to choose three at most from the elective courses Foundations of Mathematics, Combinatorics Ι and Theories of Learning and Teaching. In Calculus I and Linear Algebra I, students are introduced to formal definitions, proofs of various theorems and theoretical exercises using mathematical rigor. There are three exam periods each academic year. A student can try as many times as required to pass the exams. On average, students need 13 semesters to get their degree. Students are required to deal daily and consistently with the subject. First-year students have to attend 27 hours of lectures per week, in overcrowded auditoriums. They do not often know how to make lectures work for them (i.e. how to learn in lectures, how to study after lectures), how to manage time, etc. On the other hand, no institutional support is provided for their effort to effectively attend lectures, for example, pre-university bridging courses, mathematics support centers, bridging lectures in the first semester, support systems accompanying traditional lectures, such as extra tutorials or student learning advisory. Thus, it could be argued that attending lectures and studying daily and consistently highly demanding courses with almost no institutional support are typical features of the practice of studying university mathematics. The work reported in this paper concerns the ways that the institutional support provided affects students' studying university mathematics. This is because contrary to what they had experienced as high school students, the features of the new community of practice, which first year students are invited to join, are to a large extent conflicting: high institutional expectations with reduced institutional support. Thus, the research question pursued in the study is as follows:

"How does the institutional support shape trajectories of identity related to studying university mathematics practice by first-year students"?

In October 2015 we started surveying incoming first-year students (October 2015-June 2016), collecting information. Twelve students volunteered to be interviewed individually to help us look at the interface between social, institutional and studying mathematics aspects of the transition. Four semi-structured interviews (in the beginning of the first semester, before the semester exams, in the middle of the second semester and before the second semester exams) were carried out, each lasting between 25 and 45 minutes; these were audio-recorded and fully transcribed. The questions concerned three aspects of the transition: i) social (e.g. how did they deal with the changes in their social-personal life; how did they experience relating to classmates and friends) ii) institutional (e.g. did they feel being supported in the new learning environment and to what extent; how did they experience teacher-student relationship) iii) studying mathematics (e.g. how was their experience of school mathematics different from that at the university). The analysis of students' answers to the questions related to each of the above three aspects focused on the identification of the specific ways that students experienced the aspects under consideration. Two of these students, Sonja and Paola (pseudonyms), are the focus of the work presented here: Sonja's responses during the interviews strongly indicated that she was undergoing changes (from a peripheral participant to an almost full participant) regarding studying mathematics. On the other hand Paola, from the beginning to the end of her first university year felt that she could not meet the requirements of her studies.

Results

Drawing on Sonja's and Paola's answers to questions concerning institutional issues and studying mathematics aspects, we identified that they both highlighted two features respectively: institutional support and the difficulty of the subject matter knowledge. Some characteristic comments related to these features, as expressed in the four interviews, are presented in Tables 1 and2 anddiscussed. As far as the institutional support is concerned, Sonja had great expectations for academic staff support at the beginning. Her adjustment was getting better with great mental and spiritual effort. Regarding studying mathematics, she lost her self-confidence right at the beginning. She struggled a lot with the difficulty of the subject. As time went by, she confronted studying mathematics as a challenge: to turn her disappointment and stress to something powerful and effective (Table 1). Paola encountered difficulties of adjustment from the beginning until the end of the first year. She had encountered problems with the effectiveness of her studying even from the university entrance exams. Studying university mathematics is harder than she expected, and until the end of the first year she could not find a way to study and learn independently (Table 2). The results indicate that the lack of studying support, which is a feature of the new institutional environment, affected Sonja almost until the end of the first year. She struggled a lot to achieve necessary changes something that also affected her self-confidence as a mathematics student (IS 2 , MS 1 , MS 2 ). Her great mental and emotional effort as well as the influence of some inspiring professors (MS 4 , IS 4 ) helped her to take the next step. After the first semester exams and more clearly near the end of the first year, it looks like she had also managed to find the needed way of studying (MS 3, MS 4 ). Overall it might seem that her identity was forming somehow an inbound trajectory (she was close to finding her place within her new community, which is a feature of an old-timer). With regard to Paola, the analysis of the data show that the lack of studying support also affected her until the end of the first year (IP 2 , IP 3 , IP 4 ). Although she had no doubts about her decision to study mathematics (MP 2 ), the fact that she could not achieve the grades that she expected for the university entrance exams (MP 1 ), affected her self-confidence as a math student (MP 3 ). It seems that it was difficult for her to find her place within the new community (forming an identity of non-participation which is close to marginality). She failed the first semester exams and almost felt losing her motivation (MP 4 ).

Discussion and conclusions

We consider transition to university as an opportunity to develop a new identity of studying mathematics. In CP terms, developing an identity as a student of mathematics is about negotiating what counts as legitimate 'being' within various communities, in university and school, comprising shifting conceptions of what mathematics studying is or should be. The results of our analysis reveal that high institutional expectations, with insufficient institutional support, shape differing trajectories of identity. Sonja was negatively affected because of the overwhelming changes imposed in the new institutional environment that strongly influenced her studies; she even considered quitting. For the benefit of her 'being' within the community, she managed to overcome the institutional lack of support with great mental and spiritual effort, as well as with the guidance of some professors forming what [START_REF] Wenger | Communities of practice: Learning, meaning and identity[END_REF] defines as a trajectory from the periphery to the center. On the other hand, Paola's responses indicated that she was struggling (at least to be a peripheral participant) regarding studying mathematics. She was also negatively affected by the changes imposed in the new institutional environment, but, unlike Sonja, she could not help herself to find a place into the new community: the difficulty of the subject and the lack of support was a major mismatch for Paola. She could not meet the requirements of her studies and at the end of the first year she almost felt losing her motivation. Thus, it could be argued that she was constantly flirting with the margin: not to let the centrifugal force to throw her out.

Students' position in multiple communities of practices, in university and school, with opposing rules of engagement, implies differential experiences of identity [START_REF] Solomon | Not belonging? What makes a functional learner identity in undergraduate mathematics[END_REF]. Some of them, who considered themselves to be 'good' in mathematics at school, develop negative relationships with mathematics which might marginalize them and can turn them against further study. The implication of our analysis might be that, if we want to ensure that studying mathematics as a discipline is not only for those who are 'talented' and/or can show great mental and spiritual effort, it is important to take into account that studying mathematics is experienced by some students as excluding, because the features of the new community of practice, which first year students are invited to join, can be to a large extent conflicting. Sierpinska states that institutions are difficult to change. They are based not only on conventions and rational rules of economy, but also on values that are considered "natural"… Any attempt at changing or developing an institution in certain desired direction must therefore be based on a thorough understanding of…what are the things that can be changed without jeopardizing its existence. (Sierpinska, 2006, p.127) An interesting element in the direction of moderating the emerging contradictions might be the following: in the Mathematics Department under consideration, among the freshmen who took Calculus I exams in the first semester, 23% passed and only 2 achieved 10/10 (Sonja was one of them). In the next academic year freshmen who took Calculus I could choose to participate in 10 tests during the semester. Among those who took at least 3 tests, 84% passed the final exams and 19 achieved 10/10. This might be seen to suggest that, if high demanding institutional expectations are somehow aligned with sufficient institutional support, university mathematics students may experience transition as well as the formation of a new identity of studying mathematics as a challenge rather than a 'problem'.

Table 1 : Sonja's comments related to institutional support and studying mathematics aspects

 1 

	Sonja	1 st interview		2 nd interview	3 rd interview 4 th interview
		IS 1 : "I have great	IS 2 : "I believe that	IS 3 : "I am	IS 4 : "…Although I
	Institutional support	expectations academic support, like in high for staff	professors take it for granted that students understand	negatively influenced by the absence	have to admit that some professors guided us well
		school".			mathematics. They	of	any	enough,	my
					have high academic	support. Why	adjustment	was
					expectations from	don't	we	getting better after
					them. I am afraid to	have	some	a long time with
					ask the professor,	tutorials?"	great mental and
					because he may		spiritual effort".
					think that I am	
					stupid".	
		MS 1 : "In high school,	MS 2 : "If I could say	MS 3 :	"…I	MS 4 : "I feel more
	Studying mathematics	I thought that I was good in mathematics because of my good	only one thing that I still struggle with, this is the difficulty	realized that to do well on the first	confident. I passed the exams with good grades".
		school grades and	of the subject. … I	semester
		because I passed the	felt I turned my	exams, I had
		university	entrance	love to mathematics	to use my
		exams also achieving	to something sick. I	"simple"
		good grades. When I	try to change the	knowledge
		started	studying	way of studying. I	inductively to
		university			try very hard on my	solve	a
		mathematics, I was	own to understand".	problem,
		desperate.	I	was		rather	than
		wondering if I had		knowing
		taken	the	right		many
		decision".				things".

Table 2 : Paola's comments related to institutional support and studying mathematics aspects

 2