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It is broadly accepted that teachers’ professional identities influence how they teach and what their pupils learn. In this paper, drawing on semi-structured interviews with 22 experienced primary teachers from the Republic of Cyprus, we explore the construction of informants’ professional identities with a specific focus on mathematics teaching. Analyses, undertaken according to the constant comparison method, yielded three broad themes, implicated in differing ways in the construction and manifestation of informants’ identities: prior experiences of mathematics, mathematical competence, and images of the self-as-teacher. Overall, teachers fell into two groups, which analyses led us to construe as either mathematical victors or mathematical victims. Mathematical victors had experienced success as learners of school mathematics, from which pleasure, pride, and confidence in their mathematical knowledge for teaching emerged. Their teaching, which emphasized pupils’ attainment of similar enjoyment and success, focused on abstraction and mathematical reasoning. Mathematical victims had experienced failure as learners of school mathematics, from which anxiety and a restricted mathematical knowledge for teaching emerged. Their teaching, which emphasized positive pupil experiences, focused on affect rather than cognition and an avoidance of “traditional” teaching. However, both groups, despite their confident assertions, appeared unaware of the potential of their actions for creating new victims. The findings, which are discussed in relation to existing literature, confirm the complex nature of mathematics teachers’ identities and highlight, in particular, the need for further research into the formative role of teachers’ prior experiences of mathematics, whether positive or negative.
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1. Introduction

In this paper our aim is to contribute to the literature on the development and manifestation of mathematics teachers’ professional identities by highlighting the long-lasting and at times pernicious impact of early mathematics experiences. Despite assertions that research on mathematics teacher identity is a growing field (Darragh, 2016; Lutovac and Kaasila, 2018a; Graven and Heyd-Metzuyanim, 2019), our interpretation of the available literature is that relatively few studies have attended to practicing generalist primary teachers. Moreover, of those that have focused on primary teachers, many are located in professional development programmes with an emphasis on identity change (see, for example, Crisan and Rodd, 2017; Heyd-Metzuyanim, 2019; Bobis et al., 2020). In short, few studies have researched the didactical implications of generalist primary teachers’ mathematics-related identities, and none, as far as we are aware, have done so in the context of Cyprus, the location of the research presented below.

For many years, based on the assumption that who we think we are influences what we do (Watson, 2006), researchers have been examining the relationship between a teachers’ professional identity and, inter alia, their professional development, self-efficacy, and adaptability (Beijaard et al., 2000; Cross Francis et al., 2018). Teachers’ professional identities are often understood as functions of their experiences and reflected in the various narratives they construct to explicate them (Beijaard et al., 2004; Sfard and Prusak, 2005; Beauchamp and Thomas, 2009; Kelchtermans, 2009; Bjuland et al., 2012; Lutovac, 2020). Viewed in this way, teachers’ professional identities draw on a constant process of negotiation between private and public narratives, the stories teachers tell about themselves, the various stories told about them, and the various institutional expectations within which they work (Beijaard et al., 2004; Søreide, 2007; Cohen, 2008; Collin et al., 2008). Being a teacher is a matter of acquiring and then refining an identity that is socially legitimated (Coldron and Smith, 1999), typically through membership of the community in which he or she operates (Parkison, 2008). However, identities so formed are vulnerable, particularly at times of change (Connelly and Clandinin, 1999) when teacher’s agency may be compromised by systemic constraints (Charteris and Smardon, 2015; Hall and McGinty, 2015; Vähäsantanen, 2015; Hendrikx, 2020; Gupta, 2021). Thus, drawing on the above, in this paper we construe teacher identity as the confluence of the professional stories that teachers tell about themselves (Holland et al., 1998; Watson, 2006; McCulloch et al., 2013; Cross Francis et al., 2018).



2. Mathematics teacher identity

Our literature review is structured by several inclusion/exclusion criteria. First, we have not included literature focused on the mathematics-related identity of learners of mathematics (see, for example, Cobb et al., 2009; Heyd-Metzuyanim and Sfard, 2012; Grootenboer and Edwards-Groves, 2019). Second, we have not included studies focused on professional development programmes designed to elicit change in teachers’ mathematics-related identities, unless they include a pre-intervention evaluation, due to their attendance to identity as desired rather than as it is (see, for example, Bjuland et al., 2012; Crisan and Rodd, 2017; Heyd-Metzuyanim, 2019; Bobis et al., 2020). Third, we distinguish between research on preservice and inservice teachers. Fourth, in relation to the latter we distinguish between primary and secondary teachers. This is important because secondary teachers, whether working in compulsory or post-compulsory schools, are typically specialists who teach one or two subjects to a range of classes in grade seven upward, while primary teachers, typically working with children up to grade six, tend to be generalists who teach the full range of subjects to the same class. Inevitably, there may be some variation internationally, but these distinctions work well for this paper, based, as we discuss below, on data from Cypriot primary teachers.

Recent review papers have indicated a growth in research on the professional identities of teachers of mathematics, at both preservice and inservice levels (Darragh, 2016; Lutovac and Kaasila, 2018a,2019), although we would argue that the number of papers focused on serving teachers falls short of a field subject to “an explosion of research” (Darragh, 2016, p. 19). Indeed, as Cross Francis et al. (2018, p. 133) observe, while “the increasing number of studies on teacher identity has broadened our understanding about the nature, characteristics and process of teacher identity development, little attention has been paid to content area specific identity development.” Furthermore, of the articles identified by Darragh (2016), drawn from the period 1997–2014, only 44 focused on inservice teachers, irrespective of the phase in which they taught. In similar vein, Lutovac and Kaasila (2019), who made no distinctions between student teachers, generalist teachers or specialist teachers, identified only 52 studies with an explicit focus on mathematics teacher identity across the years 2000–2017. Taken together, the evidence indicates that the number of studies explicitly focused on primary teachers’ mathematics-related identities may be fewer than is typically assumed.

Despite such differences and the problematic lack of attention to different teacher stratifications, there is a consensus that a core element of teachers’ professional identity can be found in their childhood mathematical experiences (Raymond, 1997). For many, the unique characteristics of mathematics as a subject to learn and the manner of its teaching have, for many decades, created anxieties among learners of all ages (Gough, 1954; Emenalo, 1984; Middleton and Spanias, 1999; Rozgonjuk et al., 2020). For those who choose to become teachers, these anxieties are transferred into their teacher education programmes (Bursal and Paznokas, 2006; Brown and McNamara, 2011; Gresham and Burleigh, 2019), and later impact mathematics classroom practices (Humphrey and Hourcade, 2010; Ganley et al., 2019; Schaeffer et al., 2021) and, ultimately, children’s cognitive and affective responses to mathematics (Gautreau et al., 2016; Kaskens et al., 2020; Szczygieł, 2020). In a related vein, and of particular relevance to this paper, a number of studies, explicitly and implicitly, have examined the ways in which the teaching of mathematics, whether at school or university, has cast individuals as victims of the subject. For example, Kaasila et al. (2012, p. 982) found teacher education students who not only presented themselves as passive “victims,” unable to “influence things that happened to them,” but also recalled perceived threats from teachers and classmates. Elsewhere, Di Martino and Zan (2011, p. 479) discuss a pupil who asserted that a “genetic mistake was made on me… I don’t know what happened to my chromosomes, someone made a mistake and I am the victim, I try hard with mathematics, but I get low results.” In similar vein, other studies have found pupils who “fall victim to stereotype threat… endorsed by their teacher’s anxiety about their own mathematics ability” (Maloney et al., 2013, p. 125). In short, underpinning the research presented in this paper, the nature of an individual teacher’s relationship with school mathematics, particularly failure, may influence greatly how that individual construes her or his role in relation to both mathematics itself and the pupils they teach.


2.1. The mathematics-related identity of preservice teachers

According to Lutovac (2020) the impact of earlier failures on preservice teachers’ sense of professional self has received little research attention. One study, Kaasila et al. (2012), identified several characteristics of preservice teachers’ identity-related narratives, three of which are of interest to our work here. The first, the victim repertoire, casts the individual as a victim of their prior mathematical experiences. Preservice teachers spoke of being humiliated by their school-teachers’ reactions to their failures, of coming to regard their secondary classrooms as unsafe due to the extent and nature of teachers’ negative feedback, or even being intimidated by teachers’ sexist behaviors. The second, the ego-defensive repertoire, is characterized by self-defensive and self-protective talk, whereby prospective teachers avoid confronting prior failures by dismissing any future need of mathematics. The third, the fatalist repertoire, essentially draws on a belief that people either can or cannot do mathematics to warrant their own shortcomings. Other studies have found preservice teachers overcoming their own sense of being cast as victim by creating safe places for children in which learner cognition is effectively subordinated to the improvement of learner affect and emotional security (Gellert, 2000), through the development of generic strategies focused more on the creation of inclusive classroom cultures and the avoidance of negative experiences (Lutovac, 2020).



2.2. The mathematics-related identity of secondary teachers

Our interpretation of the literature is that studies of secondary teachers’ mathematics-related identities are rare. One exception, which addresses identity only obliquely, is Andrews and Hatch’s (2002) life history interview study of English secondary mathematics teachers, which found some people becoming teachers because they had been successful learners of school mathematics, while others became teachers precisely because they had been unsuccessful learners of school mathematics. With respect to the former, one teacher commented that her teacher “inspired me… my experiences of the lessons were good ones. I think that in a sense made me decide I’d quite like doing this. I’d like to be something like the same kind of person” (p. 191). With respect to the latter, another teacher commented that “I wanted to make children enjoy their maths the way I hadn’t when I was at school; to develop a different way of teaching” (p. 191). Other studies, typically case studies explicitly addressing teachers’ professional identities, have shown how changes, large and small, in teachers’ professional contexts either challenge or support how they construe themselves and their professional responsibilities in relation to the context in which they work (Andersson, 2011; Losano et al., 2018).



2.3. The mathematics-related identity of primary teachers

With respect to framing the research presented in this paper, Brown and McNamara’s (2011) interview study of English primary teacher education students identified a small proportion who expressed a “victory narrative” (p. 69) with respect to their positive experiences of both school and university mathematics. However, most of Brown and McNamara’s participants expressed the opposite, discussing the struggle and, at times, exceptional effort necessary for overcoming not only their fear of the subject but also the occasional teacher-initiated humiliation that learning mathematics had engendered. This sense of victim, albeit expressed differently, is not unusual in the literature on inservice primary teachers’ mathematics-related identities. Drake et al.’’s (2001) study of 10 US primary teachers identified three distinct categories of teacher identity, framed against teachers’ recollections of their typically unsuccessful experiences as learners of mathematics. Firstly, turning point learners spoke of later positive experiences that had helped them overcome their earlier traumas, but in ways that led them to focus on pupil affect rather than cognition. Secondly, failing learners had few positive experiences and, having “accepted their early negative experiences learning mathematics as foreshadowings of lifelong mathematical weakness” (p. 9), felt themselves to be “very competent mathematics teachers, as long as they remained at the early elementary level” and could “teach strictly “by the book” (p. 14). Thirdly, roller-coaster learners were able to combine “early negative and early positive experiences… to envision, desire and create more positive mathematics learning environment for their students” (p. 10) “by increasing and extending their own mathematics content knowledge” (p. 15). Some years later, McCulloch et al. (2013) invited 41 US primary teachers, in their case all female, to type their professional autobiographies, focusing explicitly on the experiences that helped to shape the mathematics teacher that you are today… Be sure to include the following: earliest memories of mathematics, elementary school mathematics experiences, middle school mathematics experiences, high school mathematics experiences, and most recent mathematical experiences (McCulloch et al., 2013, p. 382).

Their analysis, drawing on Drake et al.’ (2001) framework, yielded six categories of teacher narrative. With diminishing frequency, these were; roller coaster teachers, who reported both negative and positive experiences throughout schooling; minor setback teachers, who reported one or two negative experiences that did not impact their personal mathematical growth; smooth track teachers, who reported no negative experiences of mathematics; negative turning point teachers, who reported strong positive recollections until a specific incident changed their perceptions; consistently frustrated teachers, who reported mostly negative experiences that they accepted as foreshadowings of a lifelong weakness; and positive turning point teachers, who reported strong negative recollections to a point in their lives where a specific incident changed their perceptions. Elsewhere, redolent of Drake et al.’’s (2001) turning point teachers and McCulloch et al.’s (2013) positive turning point teachers, Hodgen and Askew (2007) write of Ursula, who became a highly respected curriculum leader within her municipality, but who began her career with deep-seated and charged feelings of mathematical inadequacy that had emerged during her days as a secondary school pupil. From a different perspective, Cross Francis et al.’s (2018) interview study of 18 American primary teachers of mathematics, identified several tensions underpinning teachers’ professional self-images. There were teachers who distinguished themselves as either generalist or specialist, teachers of single grade levels or multiple grade levels; possessors of deep content knowledge or poor content knowledge, those without; and those focused on the whole person and those focused on academic attainment. In every one of the four, there were primary teachers who saw them as either constraints on their professional identities or part of them.

From the perspective of novice teachers, several studies have yielded not dissimilar finding to those above. For example, reflecting the tensions identified by Palmér’s (2015), Cross Francis et al. (2018) case study of seven Swedish novice teachers found none construing themselves as mathematics teachers, but generalist teachers of primary-aged children. For them, a teacher of mathematics was someone who taught only mathematics, in the manner of a secondary teacher and was clearly tied to perceptions of subject competence. She also found that they frequently chose mathematics as their specialism for tactical reasons, believing it would support their career advancement. Finally, not one of her informants recalled a good teacher. In a later study involving the same teachers, Palmér (2016) found their professional identity development driven by prior images of what it is to be a primary school teacher, based on being able to work in a school with supportive colleagues and a class of their own for which they do the planning and teaching. However, several studies, as with Jong’s (2016) and Nichols et al.’s (2017) case studies of American novice primary teachers, found such identify-related goals having to be adjusted in contexts where institutional expectations, driven by reforms, contrast or even conflict with the new teacher’s prior experiences and personal expectations.

Finally, by way of contrast, Lutovac and Kaasila (2018b), drawing on data collected almost two decades apart, discuss the professional identity of Vesa, a Finnish primary teacher with a strong mathematics background. In so doing, they highlight not only the impact of experience on a teacher’s professional identity but also its malleability. During his preservice education, acknowledging that “competition was a big part of how Vesa saw himself in relation to mathematics” (p. 258) and a belief that his role was to transmit information, he taught in teacher-centered ways and was disappointed when this initiated discipline problems. Years later, reflecting on his experiences, he commented (p. 260) that “I am naturally very competitive… But I try to teach my pupils the opposite… (they) learn that it is not important who the fastest student is.” Over time, his identity as a teacher had changed, particularly with respect to his self-image as a facilitator of children’s learning.

In sum, the unexpectedly limited research on primary mathematics teachers’ professional identity indicates considerable tensions between self-expressed concerns, typically deriving from incidents during their school years, about their mathematical competence and, in some ways, being intimidated by those whom they perceive to be more competent. For many, these tensions resolve over time, but for others they persist. However, with the exception of a small number of studies alluding to such teachers shifting from traditional to reform ways of mathematics teaching, little is said about the didactical implications of primary teachers’ mathematics-related self-images. Moreover, even when studies allude to traditional- or reform-oriented teaching, authors typically offer little detail as to how such teaching is manifested.




3. The current study

The literature review discussed earlier, as well as similar reviews focused on mathematics learners’ identities (Radovic et al., 2018), allude to a field confused by different epistemological and ontological traditions (Westaway et al., 2020). Our view is that such differences should be commended rather than condemned; researchers looking through one set of epistemological lenses may see something different from those looking through a different set of epistemological lenses. However, we concur with the conclusions, repeated in depth by Graven and Heyd-Metzuyanim (2019), that scholars not only need to offer clear definitions of their core construct but also show how those definitions are operationalized. That said, while a key difference seems to lie in whether researchers elicit teachers’ mathematics-related identities directly (Lutovac, 2020) or indirectly (Cross Francis et al., 2018), there is a consistency in the analytical approaches to interview-derived data (Lutovac and Kaasila, 2019) based on a widely held view of teacher identity as the confluence of the professional stories that teachers tell or hear about themselves (Holland et al., 1998; Watson, 2006; McCulloch et al., 2013; Cross Francis et al., 2018). Such “stories, complete with themes, plots and characters, reveal the ways in which individuals know themselves and their lives” (Drake et al.’, 2001, p. 2).

In this paper, by means of semi-structured interviews undertaken with a well-qualified sample of Cypriot teachers of primary mathematics, we aim to uncover the influence of their experiences as learners of mathematics on the formation of their professional identities. In the context of Cyprus, it is important to note that in addition to pre-school, compulsory school runs from ages six to fifteen, stratified between primary school for ages five through twelve, and lower-secondary school for ages twelve through fifteen. Following this, upper-secondary school, which is not compulsory, offers a range of 3-year vocational and academic tracks, all of which comprise elements of compulsory mathematics.

In undertaking our interviews, we were conscious that understanding teaching requires knowing not only who teachers think they are (Lindblad and Prieto, 1992) through the stories they tell to make sense of their worlds (Swidler, 2000). We were also conscious of how powerful memories and experiences, typically framed as critical incidents, influence teachers’ perceptions of themselves and, therefore, their professional identities (Hall and Townsend, 2017; Babaii et al., 2021). Indeed, as Sisson (2016) notes, critical incidents serve as catalysts for teachers to re-author their professional identities. Finally, acknowledging that the long-term influence of such formative experiences may lie beneath articulation (Munby, 1982) and have consequences accessible only by inference (Fenstermacher, 1978), the study is framed by the question.

What can be inferred about mathematics teachers’ professional identities from the stories they tell about their experiences as learners and teachers of mathematics?

Following an open call and a word-of-mouth recruitment approach, 22 serving primary teachers (18 identifying as women and 4 as men) volunteered for interview. Selection was based on their willingness to participate and, importantly, their having undertaken their initial teacher education at the state-funded programmes of either Cyprus or Greece. This latter criterion, due to the highly competitive nature of these programmes, ensured that participants belonged to the generation of Greek-Cypriot teachers considered among the “best” upper-secondary school graduates. Moreover, Cyprus’ centralized educational system (Charalambous et al., 2011; Andrews and Xenofontos, 2015), whereby all teachers in public schools are employed and evaluated by the Ministry of Education against rigorous criteria, ensures a typicality of both initial teacher education and professional experience. Furthermore, due to their working with the mandated national textbooks prepared by the ministry, teachers typically teach in similar ways (Xenofontos, 2019). Of the 22 participants, 12 had studied advanced mathematics during their upper-secondary school years and, subsequently, taken a university entrance examination in mathematics. However, advanced upper-secondary school mathematics was not compulsory for university admittance, and the remaining participants, having studied core rather than advanced mathematics at upper-secondary school, secured their place at the state-funded programmes without additional mathematics qualifications. These ten participants had been considered high achievers in other school subjects, such as history, Ancient Greek, and English. Overall, participants’ teaching experiences ranged from 8 to 27 years, with a mean of 15.3 and standard deviation of 5.5 years.

Procedurally, interviews focused on three broad areas concerning teachers’ epistemological beliefs about mathematics, beliefs and stories related to school mathematics, and participants’ self-efficacy. The whole interview protocol is presented elsewhere (see Xenofontos, 2018). During the interviews, participants’ responses typically generated follow-up questions unique to the individual, which were to elicit deeper insights into teachers’ reflections on their experiences and the implications of those experiences for practice. Interviews were conducted by the first author in a mixture of Cypriot Greek (teachers’ home language) and Standard Modern Greek (the “official” language, used in formal contexts such as school). Interviews, which typically lasted around 45 min, were undertaken during non-working times at places determined by participants. Electronic recordings of the interviews were transcribed by the first author and their accuracy confirmed by participants as part of a standard member-checking process (Candela, 2019).


3.1. Analysis

As our goal was to better understand how the stories teachers tell about their experiences as both learners and teachers of mathematics inform their professional identities, analyses were data- rather than theory-driven. That is, rather than exploit any a-priori analytical categories, our aim, assuming the uniqueness of the individual experience, was to facilitate the emergence of such categories from the data themselves. To this end, data were subjected to a constant comparison analytical procedure was undertaken (Fram, 2013; Thornberg and Delby, 2019). This entailed a random transcript being read and re-read and categories of response relating to the formation of teachers’ professional identity being identified and recorded. A second transcript was then read and re-read with two explicit objectives: The first was to identify further evidence of any categories yielded by earlier transcripts and facilitate both thematic saturation and definitional clarity. The second was to identify new categories, in which case previous transcripts were reread to see if the new category had been missed earlier. This process was repeated until all transcripts had been read and coded. Table 1 illustrates an example of how codes were attributed to interview excerpts, leading to the development of categories (sub-themes), which were later combined to form themes.


TABLE 1    An example of attributing codes to data excerpts, leading to the creation of a theme.

[image: Table 1]

In undertaking our analyses, and drawing on Bjuland et al. (2012), we have tried to privilege the words teachers used, as it is from these words that their identities can be inferred. That said, such ambitions create translation dilemmas when the languages of the data and their written presentation are different (Temple and Young, 2004). In this case, to minimize the loss of any contextual meaning, analyses were undertaken in the original Greek by the first author, whose first language is Greek. The veracity of his analyses was authenticated by a Greek-speaking colleague, who independently analyzed three randomly selected transcripts to ensure that the main themes had been captured by the analysis. Finally, the quotes chosen for this paper were translated from Greek to English by the bi-lingual first author in ways that ensured that local idioms were transformed into meaningful English with no loss of their original intended meaning.




4. Results

The analytical process described above yielded three broad themes, which we construe as related to teachers’ professional identities and the manner of their formation. These concern the role in their professional identity formation of, respectively, their mathematics-related prior experience, their mathematical competence, and their self-image as teachers of mathematics. In the following, we present each theme in turn, highlighting how the different narratives played out.


4.1. Identity formation and teachers’ prior experiences as learners of mathematics

Drawing on their experiences as learners of mathematics, both at school and university, all 22 participants shared incidents, which we construe as critical in the emergence of their mathematical self-image and, ultimately, professional identity. Within this first theme, two distinct narratives emerged concerning whether teachers’ experiences were positive or negative. Moreover, the former group comprised only teachers had taken advanced mathematics during their upper-secondary school years, while the latter group included only one such teacher.

From the negative perspective, eleven teachers, of whom ten had not studied advanced mathematics during their upper-secondary school years, spoke emotionally of how their experiences of mathematics had influenced their relationship with the subject and, importantly, how their teachers bore responsibility for such long-lasting memories and consequences. In the following, we offer illustrations of the ways in which such negative experiences played out. Tasoula, for example, spoke of an event with only superficial connections to mathematics, but which left her with a long-lasting aversion to the subject. She recalled … a traumatic experience when I was in lower-secondary school. I had an argument with my mathematics teacher that was nothing to do with mathematics but how I stood up to him and what I thought was his unfair behavior toward my friend. So, at 13 years of age, I acquired a weird aversion to mathematics that continued through upper-secondary school and into university.

Despina speaking explicitly about mathematics, recalled how the various transitions from one educational level to another, none of which proved easy, had created barriers to her learning. She said, the transition from primary to lower-secondary school was a real shock for me. Both the content and teachers’ approaches changed, and that made me feel intimidated by mathematics… But then, there was the transition from lower- to upper-secondary school and another huge gap. And, as if all those changes were not enough, university mathematics… was a completely different experience and, to be honest, I’m still a bit intimidated by mathematics.

Finally, Pavlos, the only member of the group who had taken advanced mathematics in upper-secondary school, commented that his initial experience of school was positive, not least because he excelled at procedural tasks, but things changed when he transferred to secondary school, where its higher expectations of mathematical abstraction prompted a sense of inadequacy: In primary school, I was really fast and accurate with procedural tasks. However, I wasn’t that good with non-routine problems and… so many times I felt lost. In lower-secondary school I was always good with other subjects, straight As. But not in mathematics; in maths, it was always a B or a C. In upper-secondary school the gap between mathematics and other subjects got even bigger. All these negative experiences made me feel I wasn’t good at it. At university, we had this very strict professor who made mathematics a nightmare.

Such utterances highlight well the different ways in which teachers see themselves as having been cast as mathematics failures. In reality, they may not have been failures, but that does not diminish the strength of their feelings; they see themselves as failures. Indeed, Despina’s subject-driven intimidation, Tasoula’s teacher-prompted aversion and, despite his persistence with respect to the advanced mathematics course of upper-secondary school, Pavlos’ negative experiences and feelings of being lost with respect to non-routine problems and the nightmare of university all allude to teachers who had fallen victim, albeit in different ways, to mathematics itself or the teachers who teach it.

By way of contrast, the comments of the eleven teachers in the positive group were remarkably similar, typically focusing on their achievements and how comfortable they felt with mathematics. At their simplest, Antonis’ comment that “I think I am mathematically competent because I studied high level mathematics at upper-secondary school and… was very good at it,” was typical of others. Less typically, Evangelia spoke of her participation in mathematical competitions and later studies in mathematics education: I was a very good pupil of mathematics and participated in mathematical Olympiads. OK, I never received gold medals, but I always got an honorable mention… I’ve always loved mathematics. At university, we could specialize… and for me it was always mathematics… As a result of my special interest in mathematics, I completed postgraduate studies and gained a master’s degree in mathematics education.

In such utterances, whether Antonis’ commonly held belief that he was good at mathematics or Evangelia’s pride in her Olympiad achievements and master’s degree, are indications that the positive experiences of these teachers had, in some ways, created a cohort of teachers confident in their ability. They had mastered mathematics, had taken ownership over it and were proud of their achievements. Importantly, they had not been cast as victims of the subject but saw themselves as victors over it.

Overall, the mathematics-related identities of these 22 teachers, influenced by their prior experiences as learners of mathematics, reflect the extent to which they appear to see themselves as either victors over or victims of mathematics. On the one hand, those who reflected on their experiences positively clearly see themselves as mathematical victors in remarkably similar ways. On the other hand, those who reflected on their experiences negatively, frequently referring to the actions of others, see themselves as mathematical victims in a variety of ways. Importantly, the differing foci of these teachers’ utterances suggest that identities as either mathematical victors or mathematical victims are formed early and, once formed, seem well-established.



4.2. Identity formation and teachers’ mathematical competence

A second theme, present in all 22 interviews and not unrelated to the above, drew on critical incidents that underpinned teachers’ perspectives on their mathematical competence. As above, their responses fell into two groups, distinguished solely by whether or not they had taken advanced mathematics at upper-secondary school. In this respect, all twelve participants who had completed the advanced mathematics course, even Pavlos, spoke proudly of their mathematical competence, particularly with respect to solving non-routine problems, and its resistance to the passage of time. Typical of his colleagues, Yiannis, who acknowledged that his knowledge of advanced mathematical concepts might be “rusty,” said, I love mathematics. In upper-secondary school we were taught topics like calculus, advanced algebra, and analytic geometry, and back then, they were a piece of cake. Of course, after all these years of working in primary schools, my knowledge of those topics has obviously become rusty. But it’s all about transferable skills. I do believe I have the adaptive skills and competence to solve non-routine problems.

In similar vein, Evangelia, also acknowledging the influence of the passage of time, spoke of feeling comfortable when helping her upper-secondary-school-aged son with his mathematics homework: He’s mathematically a good pupil, but sometimes, when he’s stuck with his homework, he asks me for help… I’m really pleased and proud, after all those years of being a primary teacher, of my competence with upper-secondary school mathematics. To me, it’s like riding a bike; once you learn how to do it, you never forget (laughter).

Eleven of these twelve teachers also spoke of their preference for teaching the upper rather than lower-primary pupils (grades 4–6, ages 9–11), typically claiming that teaching in the lower-primary school grades lacked challenge. Such views were well represented by Electra, who said that: The (mathematics of the) lower grades is very basic. Any teacher can teach two plus one in grade one; there is no challenge in this… In upper-primary, things become more challenging as you prepare pupils for secondary school. They need to learn how to think in more abstract ways, and this is where I belong. I love mathematics and I feel I need to transmit this enthusiasm and abstract way of thinking to my pupils… Not all teachers can teach grade six, and those who are less mathematically competent should teach the lower grades.

Collectively, these teachers’ similarly expressed assertions of mathematical competence allude to several identity-related characteristics. First, as seen in the comments of Evangelia and Yiannis, they are confident in their ongoing mathematical adaptivity and ability to tackle non-routine problems. Second, as highlighted in Electra’s comments, they construe teaching in the lower-primary grades as lacking challenge, seeing it as the domain of their less well-qualified colleagues and, essentially, beneath them. Third, as in the comments of Yiannis and Electra, they love mathematics and take pride in the sophistication of their earlier experiences. In sum, these teachers are confident in their competence, as manifested in their management of abstraction and problem solving, and see themselves as superior to and with more professional choice than their less well-qualified colleagues.

By way of contrast, the ten teachers who had not undertaken the advanced mathematics course during their upper-secondary school years, and who collectively had expressed negative prior experiences, typically presented themselves as lacking mathematical competence and feeling comfortable only when teaching the lower-primary grades. Anna, for example, commented that “I feel comfortable with most of the concepts we encounter… But if we’re talking about more advanced concepts and knowledge, I can’t say the same.” Others, like Flora, arguing that her lack of competence would prevent her being able to manage what she perceived would be the challenging questions posed by pupils in the upper-primary grades, said, I’ve been a teacher for 9 years and, to be honest, I’ve only ever taught grades one to three… I feel really comfortable teaching mathematics to children of these ages… lower-primary mathematics can be more fun, and is not as advanced as upper-primary (where) children are taught more difficult concepts like graphs and statistics, probabilities, negative numbers, and they learn how to use algebraic notation… I haven’t taught upper-primary mathematics… Actually, I chose not to all these years because I don’t know if I would be able to respond to the challenging questions raised by pupils… Children ask unpredictable questions. What if I don’t know how to respond?

Such comments, which resonate with Loukia’s recollection that “mathematics has never been my cup of tea; there are so many mathematical concepts I don’t really understand,” seem to define a group of teachers, essentially half the interviewed cohort, who are not only intimidated by mathematics but, in essence, frightened by the prospects of teaching upper-primary pupils. Such concerns can be further seen in Julia’s comment that she would like to learn more mathematics. And I mean mathematics, not the didactics of mathematics. The new textbooks have concepts that I haven’t come across since high school. How, if I don’t have the necessary subject knowledge, am I expected to explain them to children?

Collectively, the low levels of mathematical competence espoused by these teachers, whether manifested in Anna’s and Loukia’s anxieties over the mathematics of the higher primary grades, Flora’s concerns about fielding older children’s questions or Julia’s fear of explaining newly introduced topics, allude to a cohort of teachers unable to work beyond the mathematically limited expectations of the lower-primary years. Their similar narratives, focused on a clearly expressed lack of mathematical competence, defined them as teachers of the lower-primary grades in ways that clearly limited their professional options.

In summary, participants’ perspectives on their mathematical competence were clearly informed by their prior experiences. On the one hand, teachers who had taken the advanced mathematics course during their upper-secondary school years spoke with pride and confidence in their mathematical competence. They saw themselves as professionally flexible; being able to choose to teach in the lower years but choosing not to. With one exception, they remain mathematical victors presenting themselves as superior to, even contemptuous of, their less well-qualified colleagues. On the other hand, not one of the ten teachers who presented themselves as lacking mathematical competence had taken the advanced mathematics course at upper-secondary school. These teachers, united by a fear of advanced concepts, appear trapped by a perceived lack of competence, and fearful of both the unknown and potential embarrassment. They remain, it seems to us, mathematical victims.



4.3. Identity formation and images of the self-as-teacher

The third theme drew on incidents indicative of participants’ self-images as teachers of mathematics and shapers of children’s learning. All teachers presented themselves as professionally efficacious, although, as with the previous themes, their responses were largely dichotomized according to whether they had taken the advanced course during their upper-secondary school years.

The first group, comprising the 12 teachers who had taken the advanced mathematics course during their upper-secondary years and had self-identified as mathematically competent, spoke about wanting to create challenging classroom environments that promote mathematical understanding and reasoning. For example, Katerina argued that, I want children in my classroom to be challenged. I want them to think. When they give me an answer, I ask them, why? At the beginning of each school year, I can see many of them getting annoyed by all my whys. But, by the end of the year, they usually realize that they won’t get away with simply giving me an answer and not explaining how they got to it… I feel very good at challenging my pupils this way and making them think.

Similarly, Yiannis asserted that I feel quite competent in teaching mathematics for understanding. I don’t want pupils to just learn mechanically. When it occurs to me that they have learnt something by parroting, I challenge them. I make extra effort with children who don’t learn as fast as the rest of the class.

An interesting, largely unexpected but related outcome of the utterances of 10 of these 12 participants concerned time management and a self-professed inability to stick to their lesson plans. The reasons behind these concerns were eloquently expressed by Maria, who confessed, I love mathematics. And because I love the subject so much, sometimes I don’t stick to my lesson plan. Quite often, I try to add extra things or prepare children for what will come up in later years. Not that I want to teach them what they will learn next year, but when I notice children who are more capable, I feel I want to push them even further. As a result, I don’t manage to handle time as I would like.

Overall, these teachers, who take pride in their mathematical competence, clearly want the same for their pupils. There were indications, particularly in the comments of Yiannis and Maria, of didactical flexibility focused on pupil differences, but Katerina’s desire to make her pupils think and explain, Yiannis’s desire for his pupils to understand and reject mechanical learning, and Maria’s desire to push her pupils further, allude to a cohort who want to replicate their own experiences as learners of mathematics. Moreover, teachers’ ambitions for their pupils to think, be challenged, explain, and understand indicate a professional emphasis on mathematical cognition.

The second group, comprising the ten teachers who had not taken advanced mathematics in upper-secondary school, and who had previously expressed low confidence in their mathematical competence, were also confident in their professional competence. Typically, they spoke of working in ways that would avoid their own negative experiences. In this respect, Despina’s comments were not atypical. She said, alluding to a compensatory relationship between her prior experiences and teaching approaches, that Even though I don’t have an advanced mathematical knowledge, I think I have the skills to help primary pupils learn mathematics. Maybe, I managed to turn this sense of fear of mathematics into good teaching skills. I don’t want pupils to share the same intimidation I experienced in school. This is what makes people like me stand out. I would even say that I’m a better teacher of mathematics than my colleagues, who are more mathematically competent.

Others spoke of working in ways that overcome what they described as traditional teaching. For example, Savina asserted that “most teachers are traditional. They are like horses wearing blinkers. They only know one way. I don’t see myself like them. I’m not the typical teacher. In my class, children learn mathematics through innovative approaches.” In similar vein, Marilena, clearly reflecting on her own experiences as a learner, commented that The sad truth is that, from my experience as a practitioner, and I’ve worked with colleagues, especially those of an older generation, who are more traditional. Thankfully, most of them have retired now, so only a few traditional teachers are left.

Collectively, whether viewed through Despina’s comment that “people like me stand out” or Savina’s claim that “I’m not the typical teacher,” these teachers expressed a very positive self-image as teachers of lower-primary mathematics, with each effectively asserting an individual exceptionality. However, despite Despina’s translating fear into good practice or Savina’s desire to overcome traditional teaching, any explicit mathematics-related learning goals seemed masked by teachers desires to ensure pupils’ emotional security based on freedom from intimidation. In this respect, even Savina’s reference to “innovative approaches” seemed to avoid any explicit mathematical goal. There was an exception, as seen in Marilena’s supplementary comment that “a teacher’s role is diverse, from mere observer to the one who will give children stimulus for mathematical thinking. Teachers organize the lesson and the order of the activities so that pupils will work and discover knowledge.” In such a comment, reflecting the ambitions of her better-qualified colleagues, can be seen a desire to encourage mathematical thinking and discovery, but this was unique among this group of teachers.

Overall, all participants asserted confidence in their professional competence. However, the influence of their prior experiences and the quality of their mathematical knowledge seemed to permeate their professional self-images in ways that created distinct sets of professional identities. On the one hand, teachers with positive prior experiences and confidence in their mathematical competence spoke of creating learning environments in which lesson plans were frequently abandoned in pursuit of additional mathematical insights, and mathematical reasoning and cognitive challenge would be privileged. These teachers, drawing on their own experiences as learners and perceptions of subject-related competence, spoke in ways indicative of a desire to replicate their own experiences and effectively create a new generation of mathematical victors. On the other hand, teachers who expressed negative prior experiences and low levels of confidence in their competence, saw themselves as creators of classroom environments in which children are emotionally secure and freed from the negative experiences of traditional teaching. In so doing, drawing on their experiences as learners and acknowledging their mathematics-related weaknesses, these teachers spoke in ways indicative of a desire to avoid the creation of a new generation of victims. Moreover, mirroring the ways in which the mathematically well-qualified teachers distanced themselves from their mathematically less well-qualified colleagues, these teachers, implying contempt for those they describe as traditional, self-identify as better teachers. Taken together, the evidence indicates that teachers cast as victors seem to privilege mathematics cognition, while those who had been cast as victims seemed to privilege mathematics affect. Moreover, with respect to their professional responsibilities, the victors have a tendency to discuss what they aim to achieve, while the victims, tacitly laying the blame for their negative experiences on traditional teaching practices, tend to discuss what they aim to avoid.




5. Discussion

As presented above, our analyses yielded three broad themes, common to all participants, concerning teachers’ mathematics-related prior experiences, their perceptions of their mathematical competence, and their images of themselves as teachers of mathematics. While it was not surprising that each theme dichotomized teachers, it was surprising to observe that the three themes effectively dichotomized all teachers in exactly the same way; according to whether they had taken the advanced course in mathematics during their upper-secondary school years. Moreover, the first theme, drawing on participants’ experiences of mathematics as learners, casts teachers as either mathematical victors or mathematical victims, a distinction that seems to have influenced greatly their perceptions of their mathematical competence and their images of themselves as teachers of mathematics. Importantly, we are conscious that the labels victor and victim may evoke different, possibly emotional, connotations. However, our use of the terms is consistent with earlier research discussing both mathematical victors (Brown and McNamara, 2011) and, more importantly, mathematical victims (Ball, 1990; Di Martino and Zan, 2011; Kaasila et al., 2012; Maloney et al., 2013). In the following, we discuss each group in turn before offering some general observations.


5.1. The formation and manifestation of the professional identity of mathematical victors

The identity-related narratives of those we have come to construe as mathematical victors seem remarkably similar. All had taken advanced mathematics at upper-secondary school and had come to view mathematics as pleasurable and themselves as competent; perspectives that remained constant throughout their interviews. Their narratives suggest that much of their pleasure is rooted in the abstract nature of mathematics and the logical reasoning it engenders, although, as with the teachers of Andrews and Hatch’s (2002) study, the tendency was for their enjoyment to derive from their experiences of school rather than university mathematics. That being said, their stories, which resonate with earlier studies of pupils (Di Martino and Zan, 2010) and teachers (Kasten et al., 2014), reflected a sense of authentic pride in their achievements (Jenßen, 2021).

Professionally, rooted in their confidently expressed subject-specific competence and low levels of mathematics-induced anxiety, the victors self-declare as competent teachers, able to adapt to changing classroom circumstances (Bursal and Paznokas, 2006) and the mathematical challenges of the later primary grades. They construe their role as one of inducting pupils into a conceptually-based abstract mathematical knowledge, supplemented by appropriate mathematical reasoning and a rejection of rote. In this manner, it could be argued that the victors resemble Lutovac and Kaasila’s (2018b) preservice teacher, Vesa, whose early teaching was unsuccessfully transmissive, but which, as he matured, exploited his strong mathematical background and adapted to his different pupils’ varying needs. A less benign interpretation, however, would be that the victors may be unconsciously creating clones of themselves, showing, as a consequence, a limited awareness of the difficulties and anxieties they may be promoting in their pupils.

Overall, the victors seemed to construe themselves more as teachers of primary mathematics than teachers of primary-aged children (Kasten et al., 2014; Cross Francis et al., 2018) and, drawing on their superior mathematical knowledge, appear dismissive of colleagues they view as less mathematically competent. Indeed, in such assertions can be construed not the authentic pride discussed above but a hubristic pride and its narcissistic self-aggrandizement and lack of empathy for and blindness to the needs of others (Jenßen, 2021). Finally, the victors’ professional identities seem relatively stable, showing little evidence of any impact of changes in their professional circumstances (Andersson, 2011) or the expected negotiations between private narratives, public narratives and institutional expectations (Søreide, 2007; Cohen, 2008). That being said, the highly prescriptive curriculum within which Cypriot teachers work may make such negotiations less significant than in other contexts.

In sum, the typical victor is one who could be imagined saying: I have positive memories of school mathematics; I am not intimidated by it and appreciate its abstract nature. I am proud of my mathematical knowledge, and am a competent teacher who enjoys the challenge of inducting older children into a conceptually rigorous mathematics supplemented by high expectations of mathematical reasoning. I am skeptical that my less well-qualified colleagues can do the same.



5.2. The formation and manifestation of the professional identity of mathematical victims

Although there were differences in the origins of their mathematical weaknesses, the identity-related narratives of the teachers we have come to see as mathematical victims were similar and redolent of Drake et al.’’s (2001) “failing learners” or McCulloch et al.’s (2013) “consistently frustrated teachers.” Their prior experiences of mathematics had left a range of mental scars. For many, as with studies of preservice teachers, this was manifested in failure-induced anxiety (Drake et al.’, 2001; Drake, 2006; Brown and McNamara, 2011) and even indications of shame (Anttila et al., 2016; Jenßen, 2021). In this respect, our informants’ utterances resonate well with that of one of Guillaume and Kirtman’s (2010, p. 131) preservice teachers, whose comments highlight well the long-term impact of what, to a casual observer, might appear as an insignificant incident. She said, My first clear recollection of math instruction is my 4th grade nemesis, the 4-Min Club. I could not for the life of me get myself into that darn 4-Min Club by doing 200 multiplication problems in 4 min. I was always the smartest girl in the class, and suddenly I had failed. This was humiliating, and as hard as I tried, I failed the next time, too.

In a related vein, as with studies of preservice teachers (Bekdemir, 2010), the anxiety-inducing influence of informants’ own teachers’ behavior (Di Martino and Zan, 2010) lasts many years, not least because teachers have “the authority and power to dictate their success or failure” (leaving pupils) “powerless in those classrooms” (Ellsworth and Buss, 2000, p. 358) where students’ mathematical knowledge is shaped and constituted by the pedagogical practices their teachers employ (Boaler, 2002). Importantly, as we discuss below, primary preservice teachers’ mathematics-related anxiety impacts all aspects of their ability to teach effectively (Bursal and Paznokas, 2006). In a related vein, others whom we construe as victims of their prior experiences spoke of being bullied in various ways. Internationally, bullying, whether pupil-pupil or teacher-pupil has a significant negative impact on pupils’ mathematics achievement (Moon et al., 2022), and that this negative impact increases with age (Ponzo, 2013) and extends even into adulthood (Brown and Taylor, 2008). Moreover, bullied pupils are less well adjusted to school than those uninvolved in bullying (Nansel et al., 2003; Arseneault et al., 2006), a problem that extends beyond school into college (Goodboy et al., 2016). Such matters resonate clearly with Reija, a pre-service teacher discussed by Lutovac and Kaasila (2014), whose “self-confidence and participation in math classes worsened in secondary school because her classmates bullied her: “I tried to be as invisible as I could” (p. 136). Moreover, teacher behaviors construed by informants as bullying are known to be linked to low mathematics achievement, while positive teacher-pupil relationships are linked with higher achievement (Konishi et al., 2010; Oliveira et al., 2018).

Other informants spoke of the negative impact of various transitions, typically linked to the shift from primary to secondary school. Such transitions, of which the transition from school to university is particularly well-researched (see, for example, Clark and Lovric, 2009; Hernandez-Martinez et al., 2012; Corriveau and Bednarz, 2017; Rach and Heinze, 2017), create stress (Pietarinen et al., 2010) and frequently undermine pupils’ expectations as to the nature and purpose of school mathematics (Sdrolias and Triandafillidis, 2008). Indeed, a major problem for learners, to which our informants repeatedly alluded, is a didactical shift from the concrete experiences of the primary years to the abstract experiences of the secondary years (Nathan and Koellner, 2007; Sdrolias and Triandafillidis, 2008). Overall, informants’ various negative prior experiences of mathematics not only highlight the diversity of ways in which they are cast as victims but also the potential implications for later practice something to which we return below.

Despite variation in their negative prior experiences, the informants we have come to construe as victims offered remarkably similar perspectives on their mathematical competence, typically arguing that while they are comfortable working with the mathematics of the lower grades, they would be uncomfortable teaching the upper-primary grades. These teachers, none of whom had studied advanced mathematics during their upper-secondary school years, tacitly compared their limited knowledge of mathematics with the deep mathematical knowledge of their better-qualified colleagues (Cross Francis et al., 2018) and appeared almost apologetic over their failure to learn mathematics (Anderson, 2007). That being said, there was no evidence that they construed their lack of competence as a genetic inevitability (Di Martino and Zan, 2011) or a consequence of “what nature gave us at birth, those things over which we have no control” (Anderson, 2007, p. 11). However, it is not inconceivable, that they had fallen “victim to stereotype threat… endorsed by their teacher’s anxiety about their own mathematics ability” (Maloney et al., 2013, p. 125). In their utterances were clear resonances with Drake et al.’’s (2001) “failing learners” or McCulloch et al.’s (2013) “consistently frustrated teachers”; teachers who offered few positive experiences as learners of mathematics and, having “accepted their early negative experiences learning mathematics as foreshadowings of lifelong mathematical weakness” (p. 9), felt themselves to be “very competent mathematics teachers, as long as they remained at the early elementary level” and could “teach strictly “by the book” (Drake et al.’, 2001, p. 14). The key difference, however, was that the teachers of this study represented a worryingly high proportion of the participating cohort.

As with informants’ prior experiences of mathematics, the utterances of those we construe as victims offered clear indications as to how they construe their professional responsibilities. For some, this entailed a desire, as clearly expressed by Despina, to ensure that pupils do not share their negative experiences of school mathematics. They clearly “wanted their learners to have a better experience of mathematics at school than they had” (Andrews and Hatch, 2002, p. 191). In so doing they seem to have become more focused on the emotional wellbeing of their pupils than their academic growth (Cross Francis et al., 2018), typically resorting to the creation of a safe space where teachers care for children and protect them from mathematics (Gellert, 2000). In other words, while pupils of such teachers may experience a “greater sense of belonging, higher academic enjoyment, lower academic hopelessness, and greater academic self-efficacy” (Sakiz et al., 2012, p. 247), their cognitive growth may have been compromised by affective emphases and their teachers’ failures to conceptualize adequately their mathematical goals (Drake et al.’, 2001). Also, the teachers cast as victims, clearly recalling childhood experiences, spoke of not wanting to teach in traditional ways, although there was little specificity with respect to either their interpretation of traditional teaching or their proposed alternatives. This lack of specificity is not without problem (Graven and Heyd-Metzuyanim, 2019), not least because studies of preservice teachers have shown that those who are made anxious by mathematics are less professionally efficacious than their confident peers (Gresham, 2008). In particular, they are typically less able to teach mathematical concepts, encourage pupils’ questions or explain mathematical solutions (Bursal and Paznokas, 2006). In this respect, the victims’ ambitions seem to resonate with Drake et al.’’s (2001) “roller coaster” teachers, whose observed practices reflected their desires to overcome prior unhappy experiences rather than the “failure” of teachers who continue to teach traditionally, despite acknowledging its having failed them as learners. Finally, reflecting the hubristic pride shown by some of their victor colleagues (Jenßen, 2021), there was evidence of victims denigrating the professional competence of their mathematically better-qualified colleagues.

In sum, the typical victim is one who could be imagined saying: I have extremely negative memories of school mathematics; I am intimidated by it and have a limited mathematical knowledge that restricts my teaching to the lower-primary grades. However, I am a competent teacher who works hard to ensure my pupils do not experience similar failures through the creation of emotionally safe spaces. I am skeptical that my better-qualified colleagues would do the same.




6. Closing thoughts

The work reported in this paper, we argue, makes a significant contribution to the field by highlighting the generative role of prior experience in the construction of primary mathematics teachers’ professional identities. Indeed, the influence of those early experiences of school mathematics, experiences in which children are cast unequivocally as either mathematical victors or mathematical victims, persists into adulthood and shapes all aspects of a teacher’s professional identity. Such findings, while novel with respect to serving teachers, are consistent with studies showing how preservice mathematics teachers’ perspectives on teaching and learning are influenced by former experiences of school (Ambrose, 2004) in ways that persist throughout their teacher education studies (Grootenboer, 2008). However, as with any study of this nature, and despite the attainment of thematic saturation, it is important to acknowledge that any inferred professional identity is necessarily partial (Bjuland et al., 2012). Throughout their interviews, and irrespective of whether they had been cast as victor or victim, teachers positioned themselves as agents of change in relation to both others and institutional practices (Cohen, 2008) and, unlike the preservice teachers of Kaasila et al.’s (2012) study, clearly saw themselves as able to influence what happens to them. Their utterances confirmed that their professional identities draw on beliefs about mathematical ontology and epistemology, beliefs about themselves in relation to mathematics, and their consequent didactical ambitions (Garner and Kaplan, 2019). Clearly, more research will be needed to further unpick some very complex narratives with widely differing implications for children’s learning of mathematics. In the following we note at least seven emergent issues worthy of further research.

First, acknowledging our limited sample of only 22 participants, half the cohort presented victim narratives, narratives that clearly influence their professional identities, seemed worryingly high. Admittedly, Drake’s (2006, p. 588) study of American elementary teachers found a similar proportion presenting narratives with “a clearly negative tone” and instances “of the individual failing or nearly failing in mathematics,” suggesting a need for more research to determine whether such high a proportion is a particular cultural or an international problem.

Second, with a solitary exception, Pavlos, the mathematical victors and victims of this study were dichotomized by the advanced mathematics course of upper-secondary school. A simple inference would be to mandate that course for all preservice teachers, but this, we argue, misses the point, as such a mandate would be more likely to exacerbate than ameliorate victims’ perceptions of failure, suggesting a need for more research on identifying and characterizing the critical incidents when victims are created.

Third, and this is speculative acknowledging that only four men participated in the study, all victims were women, which may reflect not only the differential experiences of male and female learners of mathematics but also variation in societal expectations of what it is to be feminine (Solomon et al., 2011). Moreover, even in the first years of compulsory school, boys and girls approach simple arithmetical tasks in significantly differently ways (Sunde et al., 2020), suggesting a need for more research on determining whether such differences are culturally constructed, innate or both.

Fourth, throughout their narratives, whether victor or victim, was a clear sense that informants were presenting an ideal identity (De Ruyter and Conroy, 2002) and a strong sense of personal agency (Campbell, 2012). In this respect, both victors and victims were confident in their abilities to enable a new generation of victors, while offering little awareness that their well-intentioned utterances may be creating, albeit in different ways, new victims suggesting a need for more research on identifying and characterizing any persistent and pernicious impact of early mathematical failure.

Fifth, and drawing on the fourth, our study has confirmed the methodological problem identified by Graven and Heyd-Metzuyanim (2019), that too often research on mathematics teacher identity fails to deal with the subject itself. Indeed, it seems that generally, and in the particular case of this study, serving teachers have difficulty recalling specific experiences pertaining specifically to the subject matter of mathematics itself, suggesting a need for more research on teachers’ mathematics-related learning goals and the events that informed them.

Sixth, both victors and victims spoke of traditional teaching in ways that indicated a commonly held conception. This is a problem, we suggest, that permeates the literature internationally. What do teachers and researchers mean when they refer to traditional teaching? Too often, as highlighted by Clarke (2006), oppositional dichotomies like traditional and reform oversimplify complex phenomena and create too many unanswered questions, suggesting a need for more research on identifying and characterizing teaching traditions.

Seventh, and not unrelated to the sixth, both groups of teachers - victors and victims - took pride in the quality of their teaching and disparaged the efforts of the “other.” Not only was this resentment of the ‘other’ unexpected but it highlighted a perception that ‘others’ teach a different mathematics from the one they proudly teach, suggesting a need for more research on how serving teachers understand and characterize the teaching of the “other.”

Finally, as we reflect on our methods, too often, readers assume that any mention of the constant comparison method is a tacit admission that the research under scrutiny is located in the traditions of grounded theory and its lack of explicit research question. This is disappointing as evidence suggests that qualitative problem-driven research, particularly involving interviews, is an entirely appropriate context for constant comparison analyses (Boeije, 2002; Hegde and Cassidy, 2009; Thornberg and Delby, 2019), not least because it allows for the emergence of thematic material likely to remain hidden had a-priori analytical frameworks been used.
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Sample quote

Tasoula: “T had a traumatic experience when I was in lower-secondary school. I had an argument with
my mathematics teacher that was nothing to do with mathematics but how I stood up to him and what
I thought was his unfair behavior toward my friend. So, at 13 years of age, I acquired a weird aversion

to mathematics that continued through upper-secondary school and into university.”

Argument with
mathematics teacher —
aversion to mathematics

Despina: “[T]he transition from primary to lower-secondary school was a real shock for me. Both the
content and teachers’” approaches changed, and that made me feel intimidated by mathematics. . . But

then, there was the transition from lower- to upper-secondary school and another huge gap. And, as if

Abrupt/shocking
transitions from one

school/education level to

all those changes were not enough, university mathematics. .. was a completely different experience the next
and, to be honest, I'm still a bit intimidated by mathematics.”
Pavlos: “In primary school, I was really fast and accurate with procedural tasks. However, I wasn’t that Challenges with

good with non-routine problems and. .. so many times I felt lost. In lower-secondary school I was
always good with other subjects, straight As. But not in mathematics; in maths, it was always a B or a
C. In upper-secondary school the gap between mathematics and other subjects got even bigger. All
these negative experiences made me feel I wasn’t good at it. At university, we had this very strict

professor who made mathematics a nightmare.”

Antonis: “I think I am mathematically competent because I studied high level mathematics at

upper-secondary school and. . . was very good at it.”

non-procedural tasks

throughout schooling

Positive experiences with
advanced mathematics in

upper-secondary school

Evangelia: “I was a very good pupil of mathematics and participated in mathematical Olympiads. OK,
I never received gold medals, but I always got an honorable mention. . . I've always loved mathematics.
At university, we could specialize. . . and for me it was always mathematics. . . As a result of my special
interest in mathematics, I completed postgraduate studies and gained a master’s degree in
mathematics education.”

Mathematical Olympiad
participator as pupil
Graduate studies in

mathematics education

Category
(sub-theme)

Narratives of failure in
past

experiences-Victims

Narratives of success
in past experiences —
Victors

Identity formation
and teachers’ prior
experiences as
learners of
mathematics
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