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In the research on identity, future orientation has been overlooked. Additionally, insufficient cross-cultural knowledge has been provided on the issue in an elementary teacher education context. Here we attempt to understand pre-service teachers’ future-oriented mathematical identity work by comparing one Finnish and one Slovenian case, who reported to have negative experiences with mathematics during their school years. On the basis of the results we identified two substantially different types of mathematical identity work. It seems that the main reasons for these differences are the different emphases in mathematics education courses, as well as in teacher education programs. 
INTRODUCTION
During the last decade, identity has been analysed extensively in teacher education research (for the review see Beauchamp & Thomas, 2009; Beijaard, Meijer, Verloop, 2004), as well as in mathematics education context (Sfard & Prusak, 2005; Black, Mendick & Solomon, 2009; Kaasila, 2007; Lutovac & Kaasila, 2011). Identity work, however, has been considered much less frequently. We discussed recently (Lutovac & Kaasila, 2011) that it has additionally remained broadly defined. Here we draw a distinction between identity and identity work. We see that identity in teacher education context revolves around its narrative aspect and the ways in which narratives shape and are shaped by identity (cf. Beauchamp & Thomas, 2009) and further, that constructing narratives is seen as ‘doing identity work’ (Watson, 2006, p. 525). In our view pre-service teachers’ narratives thus provide an opportunity for exploring and revealing both concepts in mathematics context. Our study is continuing and developing Finnish research tradition of studying pre-service teachers’ beliefs, views of mathematics and their mathematical identities (see e.g. Hannula, 2007; Pehkonen & Hannula, 2004; Kaasila 2007; Kaasila, Hannula, Laine & Pehkonen, 2008; Lutovac & Kaasila, 2011; Kaasila, Hannula & Laine, 2012) by focusing on identity work. Furthermore, this is the first study considering Slovenian pre-service teacher’s identity and identity work in mathematics education research. 
Recently, the lack of future orientation when exploring teacher identity has been addressed (Hamman, Gosselin, Romano & Bunuan, 2010; Urzua & Vasquez, 2008), also specifically with respect to mathematics education (Di Martino & Sabena, 2011). Understanding pre-service teachers’ identities as narratives has mostly foregrounded past and present dimensions of identity (Kaasila 2007; Black et al., 2009). However, we see that in narratives, pre-service teachers also verbalize their reflective future-oriented thoughts (cf. Urzua & Vasquez, 2008). Therefore, our aim here is to analyze how two pre-service elementary teachers are within their narratives anticipating their possible future identities (cf. Markus & Nurius, 1986; Hamman et al., 2010) as mathematics teachers. Further, these pre-service teachers reported to have negative experiences with mathematics during their school years. We thus emphasize the emotions towards future teaching, which have been less researched to this point (Di Martino & Sabena, 2011). Additionally, earlier studies have not provided cross-cultural knowledge as a basis for the development of teacher education and mathematics education. Our two cases are broadening the cultural context; one attending Finnish and one Slovenian university. 

There are some differences in educational policies and practices between Finland and Slovenia. Briefly, elementary teacher education programs are one of the most popular in Finland and students must be highly motivated to succeed in rigorous entrance examinations. In Slovenia, teaching profession is not highly regarded, neither are entrance examinations so rigorous. In Finland, pre-service teachers’ professional knowledge, as well as their personal beliefs and experiences are emphasized. For that purpose, reflection skills (see e,g., Kaasila & Lauriala, 2012) and narratives are central in the process of becoming a teacher (Lutovac & Kaasila, 2011). In Slovenia, pre-service teachers’ autobiographical context has not yet been given much attention (see Lutovac & Kaasila, 2009, 2010).
THEORETICAL FRAMEWORK   
Narrative mathematical identity and mathematical identity work
Identity has been explored in different ways within the teacher education literature (Beauchamp & Thomas, 2009), likewise the concept of ‘mathematical identity’ (Kaasila, 2007; Sfard & Prusak, 2005; Black et al., 2009). Here we are applying Ricoeur’s (1992) concept of narrative identity, agreeing that people often develop their sense of identity by seeing themselves as protagonists in different stories. Drawing from Ricoeur (1992), we see mathematical identity as a narrative construction, and as such, a product of reflective processes. We understand pre-service teachers’ mathematical identity in terms of the narratives they create to explain themselves in relationship to mathematics and their mathematical lives (cf. Kaasila, 2007; Sfard & Prusak, 2005). Finally, we define mathematical identity as a set of stories pre-service teachers tell themselves or others about themselves as mathematics learners and teachers (Kaasila, 2007). Important part of mathematical identity is the view of mathematics, consisting of one’s knowledge, beliefs, conceptions, attitudes, and emotions (see e.g. Kaasila et al., 2008). 
For us, pre-service teachers’ stories about mathematics are closely related to their ongoing mathematical identity construction (e.g., Kaasila, 2007; Lutovac & Kaasila, 2011). Narration is considered to be a major way in which people make sense of experiences, construct the self, and create and communicate meaning (Polkinghrone, 1995). In fact, this is what we understand as identity work. Therefore identity work thus involves the construction and reconstruction of meaning through stories over time (cf. Beijaard et al., 2004). We see that when pre-service teachers construct narratives from their experiences with mathematics, they are doing mathematical identity work and in turn construct their mathematical identities. Earlier we conceptualized mathematical identity work as a narrative process including an interaction between the individual and the social mathematical context; a process of self-reflection where past, present and future mathematical identities enter into a dialog. This leads to one’s awareness of a tension or gap between the actual and the ideal state of mathematical identity. (Lutovac & Kaasila, 2011; see also Krzywacki & Hannula, 2010) The presence of a gap is of key importance for evoking teacher change processes. 
Future orientation: possible identities 

When considering identity, pre-service teachers do not limit their thoughts to the present moment; rather, current identity is commonly understood as extending to past and future selves (cf. Ricoeur, 1992). We see that pre-service teachers create possible selves (Markus & Nurius, 1986), which were defined as views about what one might become, what one would like to become, and what one is afraid of becoming in the future. Such future views about oneself can be very motivating. Further, we are here examining pre-service teachers’ narrated possible selves, which have been shown to be a particularly rich source of identity information. Because possible selves bridge the present and future, specifying how pre-service teachers may develop, we see that possible selves are central when considering pre-service teachers’ future-oriented identity work (cf. Dunkel & Anthis, 2001). Additionally, because possible selves are created within an individual’s social and cultural context, they are likely to be derived from it (Hamman et al., 2010). The latter seems particularly useful when considering intercultural similarities and differences in pre-service teachers’ identity work. 
METHODOLOGY
Focus of the study  

The focus of the study is to understand pre-service teachers’ possible future mathematical identities and future-oriented mathematical identity work. For that purpose, we compare and contrast one Finnish and one Slovenian case with a negative view of mathematics. Our paper was guided by the following research questions: What is future-oriented mathematical identity work pre-service teachers with negative view of mathematics are engaged in during teacher education?  What is the link between pre-service teachers’ mathematical identity work and the tools used during teacher education?
Research persons

In 2009, the first author of this study chose a purposive sample of 19 pre-service elementary teachers as research persons for her dissertation: 6 were from the University of Lapland, Finland and 13 from the University of Maribor, Slovenia. Here, we present one case from each country: Finnish student Reija and Slovenian student Barbara. Both reported to have negative experiences with mathematics during their school years. The two cases were selected purposively by using critical case strategy (Patton, 1990): selecting a small number of cases to illuminate important information about their possible future identities. The cases were chosen to make a point clearly and had been considered to have information rich value (Patton, 1990) and vivid expression. Thus they contribute greatly to the understanding and conceptualizing of mathematical identity work. On the basis of such cases, it is possible to develop logical generalizations in the sense of "if it happens there, it will happen anywhere" (p. 174). Second, intensity sampling was also used as these cases represent intense examples of identity work, but are based on the prior research literature not unusual cases (Patton, 1990).

Data collection and analysis
Here we used narrative inquiry (see, e.g., Polkinghorne 1995; Lieblich et al. 1998, Kaasila, 2007). First, one hour lasting narrative interviews were conducted with Reija and Barbara in 2009. Confidentiality was assured, the purpose of the interview was explained and the relationship between interviewer and interviewees was established. Pre-service teachers’ were encouraged to talk freely about their experiences related to mathematics by using open-ended prompt, for example, “Tell me about your school time experiences with mathematics.” Then, we analyzed the data by using categorical approach or ‘analysis of narratives’, where each pre-service teacher’s story was dissected and sections belonging to a ‘future’ category were separated from the stories (Lieblich et al. 1998, Polkinghorne, 1995). The common themes or patterns were then searched in the mentioned category. The goal of such systematic comparison was to find common conceptual manifestations among the narratives (Polkinghorne 1995). 
RESULTS
Reija’s and Barbara’s mathematical background
Reija summarized she “never really liked mathematics” and thought “math was boring and you have to learn so much by heart”. She strongly disliked teacher centred teaching: “We just listen to the teacher and did everything by ourselves. I didn't really learn this way.” Reija’s motivation for learning math impaired: “I just didn't feel like I was good at it and I wouldn't even consider learning it more. I studied as much as I had to, no more.” 

Barbara’s experiences with mathematics were “very negative”. Barbara had difficulties understanding the content: “You see that you are not good at it and someone else gets it right away and you start asking yourself ‘how come I again don’t understand’.” Barbara’s motivation to do math was impaired: “I would find all the ways just so I wouldn’t have to deal with math.” Also her teachers had negative attitude towards pupils: “when she saw that you didn’t study, she behaved in a despicable way.”

 Present-future dialog: Anticipating future mathematics teaching  
“I’m still quite afraid, but now, that I have the experience of teaching math and it's positive, I have more confidence in myself too. So I will do well also later on. Of course I have to study very hard those things I don't know. I just don't want my students to feel they hate math and the teacher is boring. Again I have much of pressure for myself to do well. I know I have to try to study harder and I will do well, because I want to be a good teacher in everything, in math too. My students deserve that I'm the best I can be.” (Reija, Finland)

In the past, Reija had a tendency to view (math) performance as highly important and had a difficult time accepting failure (Lutovac & Kaasila, 2010). Now, her clear goal of wanting to become a good math teacher in the future, despite the challenges (cf. Phelps, 2010) she has, also reflects her perfectionism. She finds a resolution in “studying hard”. Reija’s talk is an example of strong self-developer rhetoric (see also Kaasila et al., 2012; Lutovac & Kaasila, 2010).
It seems that characteristics of mathematics education course, such as the use of manipulative models “the teacher of the course is very into those materials” and collaborative work gave Reija more positive experiences: “We did things and we searched different kinds of information from books and did group work, so it was good for me. I like the ways we are learning; it is more student centred learning. Although Reija's emotional relationship with the subject did not change: “I still kind of don't like mathematics that much...”, she is taking more of mathematics courses: “but actually, I've decided to have one more matematics class. So that I could learn more, because I have to teach it to pupils.” Reija seems to understand her weakness - low math competence and also the fact that she will have to teach mathematics eventually (cf. Phelps, 2010). Moreover, she takes initiative in trying to develop herself in order to positively influence her future teaching. 
“I am sometimes afraid of mathematics. How I will teach it at all, if I don’t understand? How will I be able to explain so that someone else would understand? This is what I am most afraid of now regarding the future. Just how will I explain the issue at hand, if I don’t understand it myself?” (Barbara, Slovenia)
Barbara expressed many fears in her narrative; however, she does not rise beyond them to reach conclusions. Barbara continued by saying: “If I don’t understand something, because I didn’t learn it when I should have, I am afraid I will not be able to pass it to pupils.” On the basis of this it seems as if Barbara does not see an opportunity for a resolution by working on her weaknesses. 
Barbara told about her experiences in mathematics education course: “You can really see they [teacher educators] try to make us think on our own, like ‘how would you teach this to pupils’. That is really great to think about!” However, despite Barbara’s enthusiasm towards the course, in first future related data excerpt, she is still insecure about how she will teach, how she will explain the content to pupils (cf. Phelps, 2010). It seems that her prior experiences are dominant in her identity talk and Barbara knows what kind of teacher she will avoid becoming: “I know I will not be as my teacher that made my life miserable.” But it seems that Barbara cannot offer a concrete view about what kind of teacher she would like to become. In addition, Barbara says: “I want to forget what happened.” This shows that Barbara did not distance herself from her negative past, which makes it harder to have a clear vision of her positive future self. 
Comparing Reija’s and Barbara’s future oriented mathematical identity work   

In Reija’s (Finland) identity narrative, we found clear and exact visions of the future. Reija’s possible selves are also quite optimistic, and she thus expects to reach them. In her future-oriented talk, she seems to balance between expected and feared possible selves; between how she wants to be and how she does not want to be. This reflects well the idea expressed by Markus & Nurius (1986) that people imagine selves that they would like to achieve as well as those they would prefer to avoid. Furthermore, in her identity talk, the motivation is heightened, because Reija balances between her positive and negative possible selves (cf. Markus & Ruvolo, 1989). 

In Barbara’s (Slovenia) talk, more anxious and uncertain visions about her future as a mathematics teacher were manifested through frequent use of the utterance “I am afraid” as well as “I don’t know”. Too many expressions of uncertainty may signal that the pre-service teacher is struggling or weak (Urzua & Vasquez, 2008). This can be potentially problematic, also due to a lack of clear goals in Barbara’s data. She may have goals; however, the exact goals were not manifested in her future-oriented talk. In Barbara’s identity talk, feared possible selves are more present than hoped-for or expected possible selves. This suggests less balance between positive and negative selves and a sense of hopelessness (cf. Markus & Ruvolo, 1989). 
In both pre-service teachers’ future-oriented talk, negative emotions were elicited due to an awareness of low mathematics ability and its potential hindering effect on the teaching. However, the two pre-service teachers seemed to handle this tension differently. Our findings suggest that Finnish pre-service teacher’s talk seems to be more goal-directed, where possible selves are expected to come true and where balance between positive and negative possible selves is created. We see that the central element of ‘decisive’ identity work is finding a resolution that will promote one’s professional development. Slovenian pre-service teacher’s future-oriented talk is less goal-directed, possible selves less elaborated, and the resulting imbalance between expected or hoped-for selves and feared selves thus evoked negative emotions and uncertainty towards future teaching. Moreover, Slovenian pre-service teacher does not take further conclusions. Possible selves have the potential to specify how pre-service teachers may change from how they are now, to what they will become (cf. Markus & Nurius, 1989). If so, based on the Finnish case, we were able to imagine what a pre-service teacher might become in the future, but the same was difficult on the basis of Slovenian case. Due to the lack of expected possible selves, the developmental aspect seemed to be blurred; we have labelled such identity work as ‘irresolute’. 
DISCUSSION  
We see the potential explanations for the differences in pre-service teachers’ possible future identities and identity work, the different emphases in mathematics education courses and teacher education programs these pre-service teachers are attending. We found similarities in the contents of mathematics education courses; however Reija participated in a mathematics education course with an emphasis on developing pre-service teachers’ views of mathematics, including enhancing self-confidence in mathematics. Barbara underwent mathematics education course where the emphasis is on the mathematics didactics knowledge, especially how to teach math contents. The course did not include the autobiographical aspect, such as handling pre-service teachers’ prior math experiences or view of mathematics. 
We see the approach to mathematics education and teacher education at the Finnish university in question as more holistic and humanistic-based, in which attention is directed towards “the person” of the teacher and a central role is reserved for pre-service teachers’ personal growth (cf. Korthagen, 2004). Additionally, interest in how pre-service teachers undergo changes as they are becoming teachers and reflective practitioners, as well as teacher-as-a-researcher approach, are emphasized in Finnish pre-service teacher education. For that reason, the attention paid to pre-service teachers’ narratives regarding how they view themselves as learners and teachers seems especially useful. Moreover, because highly motivated students are enrolled to the program, it makes sense that these students would exhibit self-developing tendencies.  
On the other hand, in the Slovenian university in question, pre-service teachers are faced with more hours of the compulsory mathematics education courses. Further, it seems that the teacher education and mathematics education models in this case are still more ‘competency-based’, emphasizing knowledge, skills, and attitudes (cf. Korthagen, 2004). The aspect of acquiring an understanding of one’s identity is thus missing. This may lead to pre-service teachers being unable to make more conscious choices, and is also related to their further development (cf. Korthagen, 2004). Therefore, pre-service teachers who feel they are unsuccessful may develop a feeling of helplessness. For that reason, the development of strong and positive teacher identity and reflection skills (Kaasila & Lauriala, 2012) are central to enhancing pre-service teachers’ views of their future as (mathematics) teachers, and to promoting life-long learning. This however is rooted in Finnish teacher education tradition.
We see the notion of possible selves (Markus & Nurius, 1989) particularly useful in this study. Pre-service teachers’ development can therefore be seen as a process of acquiring and then achieving or resisting certain possible selves (Markus & Ruvolo, 1989). As a result, we see mathematical identity work as either closing the gap between the present and positive possible selves (e.g. expected, hoped-for, ideal selves) or increasing the gap between the present and negative possible selves (e.g. feared). In acting toward the future by continuously constructing new possible selves, pre-service teachers become active agents of their own development (Sfard & Prusak, 2005) and might engage in ‘decisive’ identity work. 
Our aim is not to generalize the results to all pre-service teachers. Moreover, because the identity work was explored using pre-service teachers from only one Finnish and one Slovenian university, we are aware that the results might pertain explicitly to those two educational contexts. However, earlier Finnish studies have supported the presence of self-development talk among Finnish pre-service teachers (see e.g., Kaasila et al., 2012). We emphasize that our aim is not to praise Finnish teacher education and criticize the Slovenian equivalent. We are well aware that the results could have been different if comparing mathematics content knowledge as the latter is emphasized more in Slovenia. Finally, we are aware that the results of our study are context based, but they may be useful widely as they show it is possible to identify different types of pre-service teachers’ identity work. Moreover, there is a connection between identity work and tools used during mathematics education and teacher education in general. These notions are useful for teacher educators in order to address pre-service teachers’ needs for promoting a successful future teaching.
We see that pre-service teachers should be assisted in balancing positive (e.g. expected, hoped-for) and negative (e.g. feared) possible selves and thus have more confidence in their future (cf. Urzua & Vasquez, 2008). One way of resisting negative possible selves and increasing the gap between present and feared possible selves is by using narrative tools, e.g. narrative rehabilitation and bibliotherapy (Lutovac & Kaasila, 2009, 2011). Pre-service teachers’ feared possible selves seem to be closely related to their negative pasts as pupils; therefore, narrative tools for handling memories from school years are important for pre-service teachers’ identity work (cf. Kaasila et al., 2008). In all, we see that constructing identity narratives will promote as well reflection upon the future and will enable pre-service teachers to imagine themselves as mathematics teachers in that future. 
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