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Abstract

Drawing on a situative perspective, this study explores how preservice elementary teachers develop themselves
as teachers of mathematics and critical experiences in their identity development, in particular, from teacher
education coursework through their student teaching experiences. Through two cases, this study reveals that
mentor relationships were critical in shaping preservice teachers’ identities as mathematics teachers and in
building their initial mathematics teaching practices. Findings suggest that successful mentoring is necessary,
and this generally requires sharing common goals, receiving feedback, and having opportunities to practice
knowledge, skills, and identities on the part of beginning teachers. This study adds to the field of teacher
education research by focusing on prospective teachers’ identity constructions in relation to their communities of
practice, and also by emphasizing the role of mentors in preservice teachers’ identity development.

Keywords: elementary preservice teacher, mathematics education, teacher identity, mentor relationship, teacher
education

1. Introduction

The term identity is prominent in the field of education (Sfard & Prusak, 2005). Sumara & Luce-Kapler (1996)
emphasize the long-term characteristics of teacher learning using the concept of identity. They document that
beginning teachers must negotiate multiple teacher identities. This development includes the identities that
preservice teachers bring with them into teacher education as well as their learning during the teacher education
program, both of which contribute to their transition into the profession of teaching. Central to preservice
teachers’ identity development are university coursework and the student-teaching practicum, which can be their
first practice-based connection to school environments. Due to these multiple contexts and on-going learning
experiences, this study focuses on preservice teachers’ identity development to explore how they become
teachers drawing on a situative perspective (Lave & Wenger, 1991). Lave and Wenger characterize the learning
of practices as a process of participation in a community that works together. This theoretical framework allowed
us to better understand the process of learning to teach mathematics as an on-going process through the lens of
identity development. We also use identity development as a critical lens because teacher identities are important
in order to understand teacher learning and teacher practice. However, identity is rarely analyzed as a direct link
to teacher practice (Enyedy, Goldenberg, & Welsh, 2005). Within this framework, we detail the identity
development of two preservice elementary teachers across mathematics methods and the student teaching
experience to better understand how it shifted as they engage within these programs, which served as a
community of practice.

In responding to the research questions below, we hope to shed light on this important process of learning to
teach by raising the complexities and nuances in the identity development of elementary mathematics teachers.
Further, the analyses illuminate a number of potential factors of identity development and implications for
teacher educators to better support preservice teachers.

(1) How do aspiring elementary teachers construct their professional identity during the critical periods of
mathematics methods coursework and student teaching?
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(2) What are the critical factors that contribute to the construction of their identity?
2. Literature Review and Theoretical Background

To explore the complexity of identity, we begin by describing the identity lens used in this work followed by a
review of literature specifically on mathematics teacher identity.

2.1 Theory: Framework of Identity Development

In terms of teacher identity, we draw on Wenger’s (1998) notion of identity for two reasons—the connection
between the individual and social and identity as an on-going process. Wenger (1998) states that identity is
related to one’s personal history and emphasizes the importance of social context. How a teacher experiences her
job, how she interprets her position, and what she understands about what she does are not only related with her
personal history, but also connected with the community in which she belongs. From Wenger’s perspective,
“identity is shaped by belonging in a community but with a unique identity” (p. 146), which means one’s identity
is defined socially. Similarly, Kilgore (1990) addresses the importance of the connection between the individual
and the social. Her research addresses how individual teachers play an active role in deciding what kind of
teacher they want to be, but their agency is limited within their given social contexts. Therefore, it is necessary to
investigate both the individual’s learning process and the given culture to more fully describe the complexity of
learning to teach. Another important idea is Wenger’s focus on identity as a trajectory, “we define who we are by
where we have been and where we are going” (p. 149). Drawing on the work of Wenger, we define teacher
identity as how a mathematics teacher views themselves in relation to his/her prior experience, to his/her teacher
education program, and to his/her students in the classroom.

The other key concept of identity is that identity development is an on-going process. Wenger (1998) views
identity as a negotiated practice, which means it is a process of becoming who we are through negotiation
through participation and reification. Holland and Lave (2001) add that identity is constantly created and
re-created in interactions between people. The study of Horn, Nolen, Ward and Campbell (2008) adopt Wenger’s
notion of identity and explore how preservice teachers modified their mathematics teaching identities during
their teacher education program. Through participating in coursework and engaging with the community,
preservice teachers negotiated what to adopt and what to reject in teaching mathematics. This resulted in a newly
negotiated teacher identity that developed built from their entering identities. The on-going process of identity
development is important because this study focuses on how preservice teachers develop their identities
continuously within a community of practice over time.

This notion of identity development implies that teacher identity is socially constructed while serving as an agent
who constantly makes instructional decisions within the community. For instance, during the teacher education
program, preservice teachers continue a process of identify development through interaction with methods
instructors and mentor teachers as they identify what is important in teaching mathematics and the goal for
student learning in mathematics. In this way, to understand teacher identity, it is critical to examine preservice
teachers’ prior beliefs, knowledge, and experience with mathematics through the lens of individual agency, but
also to explore the community where preservice teachers belong, such as methods coursework and student
teaching placements.

2.2 Identity Development of Preservice Mathematics Teachers

For preservice teachers, the focus of teacher identity is placed on developing of identity emerging in
relationships and on its exploration of the influence on the identity development (Hamman, Gosselin, Bomano,
& Bunuan, 2010). This section reports first how literature discuss preservice teachers’ identity development and
its contributing factors will be followed by. As an example of identity development, researchers describe the
typical identity development as that preservice teachers bring traditional mathematics teacher identities based on
their earlier experience, and they encountered reform-based teaching mathematics identity during various teacher
education programs (Cady, Meier, & Lubinski, 2006; Ebby, 1999). Thus, depending on the context around
preservice teachers, the identity development looks very different. For example, in the study of Ebby (1999),
preservice teachers were engaged with constructivist identity during teacher preparation courses. However, some
preservice teachers developed mathematics teacher identity as constructivist but some did not. She confirmed
that whether or not the preservice teachers adopt the constructivist identity for their own mathematics, teaching
practices has much to do with their prior beliefs, dispositions, and experiences that they bring with them. She
concluded that to implement the new model of teaching emphasized by the methods courses, the goal of the
courses should be on developing a self-image and identity as learners.
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Similarly, Eisenhart and Borko (1992) conducted a case study of one teacher, Ms. Daniel during her student
teaching. They explored Ms. Daniel’s identity development as a reform-based mathematics teacher because she
learned that pedagogy from her methods class. However, Ms. Daniel’s identity as reform-based mathematics
teacher was not reinforced much because of unsupportive school settings and lack of mentor’s support. On the
other hand, Steele’s (2001) case study described the characteristics of teachers who were able to develop
mathematics teacher identity based on reform-based teaching pedagogy. Mary and Vanessa, the two preservice
teachers who sustained new ways of teaching mathematics, were able to develop reform-based teacher identity
because of variety of reasons such as school setting, curriculum and interpretation of test pressure. These case
studies demonstrate the typical identity development trajectory as preservice teachers but they also shows that
the reason varies depending on the situation. Due to this complexity, Hamman et al. (2010) report that it is useful
to explore identity formational process to chart proximity to more mature development.

2.3 Contributing Factors to Identity Development

We stated prior that identity development is an important lens because it engages with both individual and social
factors. On the individual level, looking at the development of teacher identity helps us to understand how
preservice teachers learn to teach mathematics in terms of their beliefs, knowledge, and relationships. On the
social level, examining teachers’ identity development helps us to understand how preservice teachers adjust to
their mentor teacher and school contexts because identity is continuously negotiated and constructed in relation
to the community of practice in which they belong (Wenger, 1998). Thus, it is critical to explore preservice
teachers’ individual experiences and their social context to better understand the impact on identity development.
To illustrate this, we first document ways that the current literature addresses the role of individual factors on
identity development before addressing the impact of social factors.

For individual factors, scholars have reported preservice teachers’ experiences prior to the teacher education
program influenced their mathematics identities. For instance, based on preservice teachers’ K-12 school
experiences, teachers’ relationship with mathematics has been found to often be fraught with anxiety (Hodgen &
Askew, 2007) and traditional, viewing mathematics as rule bound, based on drill-and-practice, and focused on
finding answers (Cady et al., 2006; McDiarmid, 1990). These studies raise the need to consider that preservice
teachers bring their incoming identities as traditional mathematics teachers to teacher education programs due to
prior beliefs, attitudes, and knowledge. Thus, they must negotiate in order to integrate new knowledge and
practices that the program offers with their incoming identities. Thus K-12 school experiences are an important
factor in constructing preservice teachers’ incoming identities.

When considering identity as a social process, it is also important to consider factors other than prior schooling
that influence preservice teachers’ identity construction. Drake, Spillane, and Hufferd-Ackle (2001) state that
teacher identity construction is linked to teacher knowledge and beliefs with sociological constructs of practice.
This means that teachers’ personal beliefs and knowledge are factors that shape teacher identities, however, we
must also look at the social environment influencing teachers’ knowledge and beliefs. Enyedy et al. (2005) build
on Drake et al. concepts, documenting that teachers’ social environment includes relationships to students,
classroom communities, and school administrations and that institutional relationships are important factors that
shape a person’s identity and practice.

One significant social factor is student teaching because preservice teachers seek to confirm their self-image as
teachers separate from their previous image as students (Bullough, 1992), and they experience an exemplar of
“good” teaching from their mentor (Feiman-Nemser, 2001) that influences their teaching practice. Other studies
emphasize that having a clear self-image as a teacher is critical for translating what has been learned from the
teacher education program into fully realized classroom practices (Bullough, 1992; Kagan 1992; Mewborn,
1999). These studies document that preservice teachers struggle with their teaching practices when they don’t
have secure self-images as teachers, even though they had support from both the university and mentor teachers
in coherent ways. Whether they see themselves as a traditional mathematics teacher (image from early student
experiences) or a new-model teacher (provided by the teacher education program), their teaching practices look
fundamentally different. These studies raise the importance of context in identity development in building a
self-image of a teacher.

Another line of research conceptualizes the student teaching experience as an influential factor due to mentor
teachers (Hawkey, 1998; Wang & Odell, 2007). Hawkey (1998) reports that regardless of mentoring style, the
mentor’s perspective of learning to teach was an influential factor in preservice teachers’ initial teaching practice.
Wang and Odell (2007) state that preservice teachers tend to emulate mentor teachers’ teaching practice.
However, these studies do not address Zow the mentor relationship influences preservice teacher’s mathematics
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teaching practice. To explore this particular relationship, this study draws on the apprenticeship model (Lave &
Wenger, 1991) connecting to Wegner’s notion of identity. Apprenticeship frames mentor teachers as masters who
are full members of the community and understand the dynamics of the community. Meanwhile, the preservice
teacher is a novice who is a peripheral member of the community, but is developing an “identity of mastery”
through participation in student teaching. This process, also called “legitimate peripheral participation,” involves
beginners who are peripheral in the community of practice, but as novices gain experience, they move to more
central and sophisticated participation. Lave and Wenger (1991) also emphasize how an apprentice’s identity
derives from the process of becoming part of the community of practice. From this point of view, a preservice
teachers’ identity is developed in the community where they find themselves (e.g., the methods classroom,
student teaching) in relation to the goals of the community and how they adapt themselves to the goals of the
given social context. Consequently, it is important to explore how the preservice teachers participate in the
community of practice and how they engage with their mentor teachers to develop their knowledge and skills.

Taken together, this study attempts to shed light on the important relationship between preservice teachers and
mentors, as one social factor that influences teacher identity and a preservice teachers’ initial mathematics
teaching practice.

3. Methodology

This study used multiple case study methods (Yin, 1995) to understand the identity development of preservice
teachers across methods coursework and student teaching. Case study methods were useful because we wanted
to understand the complex dynamics of identities rather than generalizing to a population. The data were
collected during two consecutive semesters: one 16-week semester of a mathematics methods class and another
16-week semester of student teaching experience. The participants are two elementary preservice teachers and
their mentor teachers. The major data sources for this study were weekly classroom observations and multiple
in-depth interviews.

3.1 Participants

The participants were two preservice teachers, seniors in the teacher education program, at a large university
located in the southwest United States. The teacher preparation program required them to take 9 credits of
college mathematics prior to, and a mathematics methods class during, their fourth year in the elementary
program. After the methods class, preservice teachers were placed in local elementary schools to student teach.
During the 16-week mathematics methods course, the authors observed every week (three hours per session) for
the entire class period and took field notes on how the preservice teachers interacted with peers, how they shared
their mathematical thinking, and how they participated in class activities. Two selection criteria were used—one
was the confidence level of preservice teachers and gaining access to both the local schools and their mentor
teachers.

Based on these criteria, two preservice teachers and their mentor teachers—Jackie and Mr. Brown & Meg and
Mrs. Green (Note 1) were selected. Table 1 below provides background on the participants. The interview about
participant’s prior mathematics experiences before the teacher education program demonstrated quite different
experiences—positive vs. negative—and we sought to investigate how these contrasting incoming identities
would play out during their student teaching experience.
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Table 1. Summary of participants

Jackie Meg
White female White female
Preservice . .
Teachers Senior, Elementary program Senior, Elementary Program
Not confident with mathematics Very confident with mathematics
Mr. Brown Mrs. Green
M Sth grade (10-11 years old) 2nd-3rd combination class (7-9 years old)
entor
White male White female
Teachers ) )
11 year experience 20 year experience
Confident in teaching mathematics Not confident teaching mathematics
J Elementary School R Elementary School
School 86.5% of students scored proficient or 75.6% of students scored proficient or
Description higher in mathematics higher in mathematics

66% White, 13% Hispanic, 12% Asian

73% White, 11% Hispanic, 10% Asian

3.2 Data Collection

The data sources for this study were interviews at multiple time points and weekly classroom observations, both
in the methods course and the mentor teachers’ classrooms. Table 2 shows a schedule of data collection. We
detail each of the data sources below.

Table 2. Schedule of data collection

Time of the year Data Source Duration
Once/week
1\./Ieth0(%s class Observation 3 hours/week
(mcludmg 72 hour of 15 weeks
internship)
) ) ) End of semester
Ist preservice teacher interview .
Approx. 30 minutes

Student teaching Once/week

. Observation
(Following semester) Total 11 weeks
. . i Approx. 40 minutes
2nd preservice teacher interview )
Middle of semester

) ) End of semester
Mentor teacher interview .
Approx. 30 minutes

Methods Class Observations. The methods course was observed to explore the models of mathematics teaching
made available to the preservice teachers as well as the types of identities they were supported in developing.
During this course, the preservice teachers were engaged with a reform model of teaching mathematics that
focuses on developing students’ thinking, orchestrating mathematical discussions, supporting multiple strategy
use, and justifying answers (e.g., Senk & Thompson, 2003). The methods course instructor, Ms. P., consistently
asked preservice teachers conceptual questions about the mathematics content and to justify their mathematical
thinking. During observations, we looked for evidence of participants’ knowledge of mathematics, what they
thought was important mathematically, and what they knew about teaching mathematics. This supported case
selection and analysis in understanding the identities participants were developing in the course. We also
considered that when preservice teachers publically stated their opinion that this was evidence of their
confidence. We did this because confidence is related to their ability to learn and teach mathematics (Graven,
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2004). Observation field notes were taken every week and used to purposively select highly engaged preservice
teachers with different levels of confidence in mathematics.

Student Teaching Observations. During preservice teachers’ student teaching, a weekly classroom observation
was conducted. Classroom observations focused on three areas: 1) the relationship between the model of
mathematics instruction to the mathematics methods course (e.g., the available models of becoming a
mathematics teacher), 2) the relationship between mentor teachers and preservice teachers, including the degree
of participation of the preservice teacher, and 3) the structure of feedback or comments provided to preservice
teachers (e.g., the support provided for becoming a certain kind of mathematics teacher). These provided the
background needed to capture the teachers’ emerging identities and instructional practices. This also allowed a
comparison of instructional methods during the methods course with student teaching in order to make assertions
regarding differences and similarities. All classroom observations were recorded in detailed written field notes.

Interviews. Interviews provided an opportunity to gather evidence concerning teachers’ identities, knowledge,
and beliefs about teaching mathematics. Since identity development is an ongoing process (Holland, Lachicotte,
Skinner, & Cain, 1998), interviews at different time periods allowed us to obtain: 1) participants’ varying
interpretations of their experiences, 2) their understanding of the context in which they worked, and 3) personal
knowledge and beliefs about mathematics teaching practices in relation to their identities. Multiple interviews
enabled us to see how preservice teachers’ identities developed or changed and the possible interpretations
embedded in such change. All interviews were semi-structured, audio recorded, and transcribed verbatim.

3.3 Analysis

Pattern coding, from Miles and Huberman (1994), was used to analyze the data. First, the authors carefully read
through all field notes and interview transcripts within the cases in search of emerging themes or patterns,
categorizing them in chronological order. While repeating this process, we noted evidence of identity statements
from interview transcripts and analyzed observed behaviors as enacted identities.

Regarding identity statements, we considered three characteristics. First, drawing on Drake (2006), who states
that one’s personal story is part of one’s identity, we looked for the preservice teachers’ descriptions of their
personal experiences with mathematics or mathematics teachers as evidence of their incoming identities while
analyzing the preservice teachers’ K-12 school experiences. Secondly, we searched interview statements about
preferences and beliefs because these influence behavioral decisions about how to enact one’s identity. For
example, as a part of her identity, one student teacher believed that hands-on activities were the best way to teach
mathematics because she had a good experience with this in a high school geometry class. She also enjoyed
learning mathematics with hands-on activities during her mathematics methods class. Lastly, statements used for
evidence of designated identity were descriptions of being a teacher. For instance, “I want to be a teacher who
teaches math...”, “My goal as a teacher is to...”, “I want to teach like Ms. P.”, and “When I have the opportunity
to teach, I want to...”. With respect to enacting identity, we looked at their discourse and actions, such as the
questions they asked, the problems they posed, and what materials they used to teach mathematics. This process
allowed us to be able to characterize preservice teacher’s identity before and during the methods course, as well
as their enacted identity in student teaching. Also, we were able to directly analyze how this identity was
reinforced or suppressed as preservice teachers participated in the methods course and their mentor teacher’s
classroom. This process helped us to identify the particular events or experiences that contributed to identity
construction.

Validity was addressed through triangulation of data sources, sequential collection of data, use of two
independent coders, and member checking. The analysis of observational field notes, preservice interviews, and
mentor interviews provided overlapping evidence of preservice teachers’ identities. Therefore, multiple data
sources were used in triangulating assertions from the analysis. Additionally, data collection was sequential
allowing for prior analysis to inform and confirm/disconfirm subsequent data collection. For example,
observations of the methods course allowed for specific questioning of student behaviors to better understand
their participation, confidence, knowledge, and developing identity. Likewise, the mentor teacher interview
served as a final check of both the student teacher observations and the second preservice teacher interview.

4. Results

Below, the authors present findings of the cases of Jackie and Meg separately. Drawing on Wenger’s (1998)
notion of identity as constantly becoming, each case is organized in chronological order—incoming identity,
designated identity, and actual identity. Each case shows how they developed their identity as mathematics
teachers over time and how this development related to their experiences across multiple settings, including
mathematics experiences, the mathematics methods class, and student teaching. This structure offers a detailed
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picture of identity development and the specific events or experiences that emerged across settings.
4.1 Jackie s Identity
4.1.1 Jackie’s Incoming Identity Brought to Mathematics Methods Course

“Mathematics is not fun” was a common statement from Jackie when asked about her K-12 experiences with
mathematics. Jackie remembered that mathematics had not been her favorite subject. She expressed negative
views of mathematics several times during the interview, stating that she never really liked mathematics because
she was never good at it. Jackie’s lack of confidence and unpleasant learning experience in mathematics
continued until she took the mathematics methods course.

She reflected that this course challenged her mostly negative incoming identities to positive ways because it was
a totally new experience of teaching mathematics. Jackie stated that the mathematics methods taught in the class
were very different from the way she was taught as a child.

I would say it is very different than when I was growing up. I would say the biggest thing I applied from the
methods course was the fact that Ms. P. [methods course instructor] stressed using manipulations so much. Every
day we did hands-on mathematics, the thing that I didn’t even think we can do or use manipulations, we were
using it. The class was three hours long but I felt like it went by very quickly and that is how I knew it was a
very good class. (Jackie’s 1st interview)

For Jackie, the emphasis on manipulations was a critical development in learning how to teach mathematics.
Additionally, manipulative use was a part of her geometry learning experience—IJackie’s only positive
relationship with mathematics during K-12 schooling. Before taking the mathematics methods course at the
university, Jackie viewed mathematics as boring, not practical, and hard to understand. She stated that she was
worried about teaching mathematics mostly because she thought she had to remember everything and memorize
the steps of solving problems. However, while taking the methods class, Jackie experienced new knowledge and
skills to practice teaching mathematics, and she began to realize mathematics could be taught differently, in a fun
way. This communicates another central aspect to Jackie’s emerging identity as a mathematics teacher; the
intention to make mathematics fun.

When I was growing up I very rarely used manipulations in class. It was very much like, here are the examples
on the overhead and here is the worksheet. I think a lot of teachers teach that way. It wasn’t necessarily bad, but
it just wasn’t as fun. (Jackie’s 1st interview)

One possible reason why she seemed to look for fun in learning mathematics is due to her own lack of
enjoyment when she learned mathematics as a student. Here we see a shift in her identity through the new
knowledge gained from the methods course with the intention of making mathematics fun.

While we see new knowledge forming for Jackie about methods to teach mathematics that contrast with her
K-12 student experience, it is clear that making mathematics fun and using manipulations as tools are integral
parts of Jackie’s identity as a mathematics teacher. At the end of the methods course, Jackie expressed a strong
identity statement about what kind of mathematics teacher she wanted to be.

I believe children learn the best with hands on, anytime they can do hands on, that is one of the best ways.
Whole-group participation on the white board or telling me the answers to the problem, or working this out,
those are also great assessment but when students can participate as a class and also get their hands involved,
kids will do better on by themselves, and work on their space. I think it is really beneficial when they can do
hands-on but I think most of them, hands-on are the best. (Jackie’s 1st Interview)

While placing value in teaching mathematics with hands-on activities and making math fun, Jackie started her
student teaching the following semester.

4.1.2 Student Teaching: Jackie’s Emerging Identity in the Community of Practice

Jackie student taught in Mr. Brown’s classroom. Mr. Brown was a veteran Sth grade teacher who had been
teaching for 11 years. Jackie wanted to practice her emerging identity based on new knowledge and skills gained
from the mathematics methods course to become a fun mathematics teacher. However, the analysis of interviews,
and observations indicated that Jackie’s incoming identity was not reinforced in this community of practice.
Jackie’s emerging identity, a fun mathematics teacher who teaches mathematics with hands-on activities, was
not fully realized as we document below.

As a novice teacher, Jackie started developing her teaching practice by adopting the structure of her mentor’s
lessons. As the semester went on, Jackie took over some of the simple tasks of the mathematics lessons such as
collecting homework, checking answers, preparing materials, and walking around the classroom to support
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students. Compared to other subject areas, Jackie’s participation as a fun mathematics teacher remained
peripheral throughout the semester, mainly due to her low confidence in mathematics and lack of time practicing
teaching.

However, there is evidence that Jackie attempted to teach mathematics in a fun way, in alignment with her stated
identity. When she had to teach a probability lesson, she used M & Ms and told the class that she wanted to do
the lesson with M & Ms because she thought it was going to be fun. Yet, the lesson was not successful because
the lack of detailed directions confused students and Jackie had difficulty connecting the activity to important
concepts of probability. Even though the overall experience of the math methods class allowed Jackie to
reformulate her identity, it did not translate to enacting her identity as a fun mathematics teacher.

4.1.3 Contributing Factors on Jackie’s Identity Development

Jackie strongly wanted to become a mathematics teacher who teaches mathematics in a fun way. She set this
direction during the mathematics methods course and wanted to practice the designated identity to become a fun
mathematics teacher. However, her designated identity was not strongly reinforced during student teaching as we
document in the following.

Firstly, we discuss the degree to which the vision of teaching mathematics was shared with her mentor teacher.
In Mr. Brown’s 5th grade classroom, Jackie did not share her goal of making mathematics fun with her mentor
teacher. Jackie was engaged with specific mathematics knowledge and skills from her mentor teacher, but it
focused on problem solving, multiple methods, and asking questions that promote students’ mathematical
understanding. These are important teaching practices, consistent with the university methods course, and valued
in reformed mathematics teaching, but this was not what Jackie wanted to practice to become a fun mathematics
teacher. In other words, Jackie’s emerging identity was not fully supported by Mr. Brown. Thus, Jackie had
limited opportunities to observe the modeled teaching practice that aligned to her designated identity. While
engaging with the above characterized practices, Jackie, a novice teacher, had to interpret the master’s teaching
practice and negotiate what to adopt from her mentor, what not to adopt, and how to balance teaching from
moment to moment. As a novice teacher, she was being apprenticed to knowledge and skills needed through
participation in a community focused on teaching for understanding, in real-world contexts, rather than through
hands-on activities.

Another factor is the importance of opportunity to teach. Jackie attempted to practice fun mathematics, but it was
not successful. This may be because Jackie entered the mathematics methods class with limited content
knowledge, which directly resulted in her lack of confidence in mathematics and lack of participation. The lack
of participation brought the lack of opportunity to teach and it kept her from practicing her designated identity to
be enacted. Lave and Wenger (1998) argue that opportunity to practice is central because preservice teachers’
learning occurs when they increase their participation in their community of practice. To be a master teacher,
who is knowledgeable about the required skill, it is necessary to participate in doing and trying out the tasks she
or he is attempting to teach

Lastly, the level of feedback given by her mentor teacher was also important. Mr. Brown called that he learned
content from colleges and learned more about what teaching is really about from his own student teaching.
Based on his experience, he focused his feedback on general pedagogical support rather than on providing
content-specific feedback. This may be due to his mathematical background, since he was confident in his
mathematics knowledge. While general pedagogical feedback is certainly very helpful for preservice teachers, it
seems that Jackie also needed content-specific support and feedback from Mr. Brown, especially focused on
teaching mathematics for understanding. Jackie commented that she was dependent on him and needed extra
help, especially with mathematics because it was the hardest subject for her to teach. Even though Jackie was
provided with feedback from her mentor teacher, she still lacked specific feedback with respect to the
mathematics content and instruction that she wanted to practice. This seemed to hinder her ability to incorporate
pedagogical skills and limited her in practicing her identity as a fun mathematics teacher.

4.2 Meg'’s Identity
4.2.1 Meg’s Incoming Identity Brought to Mathematics Methods Course

Meg’s K-12 experiences with mathematics contrasted with Jackie. Meg recounted that mathematics was always
her favorite subject. She expressed her confidence in doing mathematics by sharing that she was always one of
the top students in class. However, one common experience that both Jackie and Meg shared was that they
learned mathematics quite traditionally. However, what is interesting from Meg’s statement is how she framed
traditional mathematics teachers. Drawing on her experience, she characterized the teachers who did not help
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students understand as traditional and those teachers that did support conceptual understanding as reform. Meg
recalled one middle school algebra teacher as the “best” mathematics teacher because Meg understood algebra
very well, even though her teacher algebra using lots of worksheets. This implies that Meg’s placed an emphasis
on teaching mathematics for conceptual understanding. Thus, based on her K-12 school experience, Meg’s
mathematical identity was traditional because she rarely engaged with conceptual understanding, but despite this,
she generally had a positive experience learning mathematics. Similar to Jackie, Meg’s traditional incoming
identity was reconstructed during the mathematics methods course.

Meg recalled that the methods course was very different from how she was taught. Meg said she could not
remember ever using manipulations as a student and she was surprised by the way the methods instructor used
hands-on materials to teach many mathematics topics conceptually. She stated: This is what I learned from her
class. She would teach us ways to do elementary math that I never learned as a kid. For example, I never thought
about the meaning of division or multiplication before, never thought about it that way, what I did was just
memorization. So after all these years, I understand the concept and it almost clicked for me like “oh, that is
what I am supposed to be learning”. I think it is a bad sign that you can’t get a click this far in life. (Meg’s 1st
interview)

This was an eye opening experience for her, because Meg learned multiplication solely through rote
memorization. Meg further stated that it is unfortunate that students do not really understand what they learned
in elementary school until they attend college. Meg repeated how much she was impressed by how the class
focused on conceptual understanding in learning mathematics. Her experience in the mathematics methods class
was characterized in two ways: 1) as a contrasting experience from the way she learned in K-12, and 2)
confirming the importance of teaching mathematics conceptually. Thus, through her participation in the
mathematics methods course, Meg developed her designated identity as a mathematics teacher who teaches
mathematics conceptually.

4.2.2 Student Teaching: Meg’s Emerging Identity in the Community of Practice

After the mathematics methods class, Meg was placed in a 1st/2nd combination classroom. Mrs. Green, her
mentor teacher, was a veteran teacher who had been teaching mainly Kindergarten and 1st grade for more than
20 years. Unlike Mr. Brown, Mrs. Green stated that she is now comfortable teaching mathematics after much
effort, but mathematics had not been an easy subject to teach due to her experiences as a learner of mathematics.

One salient feature of this classroom was that Mrs. Green handed over the math class to Meg from the beginning
of the semester. Mrs. Green allowed Meg to teach the mathematics lesson by herself as long as it covered the
district standards. This obviously contrasts with Jackie’s case. During the entire semester, Meg taught the
majority of mathematics lessons. Even though Meg had plenty of opportunity to teach mathematics, the data
analysis still shows that Meg’s emerging identity was not practiced much in this community of practice, as we
detail below.

When Meg was told to teach 20 + 4, instead of using the worksheet that Mrs. Green provided, Meg introduced
the concept through fair sharing. She drew 20 candies and 4 students using the smart board and demonstrated
equal sharing. She then posed two more word problems and had students solve them, which most students did
successfully. This episode showed that Meg carved out space to practice the type of mathematics teaching that
she wanted to do during the semester. With the success of this lesson, she gained enough respect from Mrs.
Green to continue practicing the form of teaching that she learned in the method course. Additionally, the
successful delivery of the lesson gave Meg the confidence to continue what she wanted to do. In alignment with
her designated identity of teaching mathematics conceptually, she taught mathematics to introduce concepts
rather than teaching algorithms. However, during her teaching, she focused more on the process of deliver rather
than checking students’ conceptual understanding. For example, during this lesson, Meg did not ask why or how
questions to check students’ understanding, invite the students to explain their thinking, or ask for their problem
solving strategies. Rather, she focused on telling the students what to do before moving to the next problem
based on the answers without further justification, which was consistent with the mathematics norms established
by Mrs. Green. As a novice teacher, Meg tried to teach mathematics conceptually and provided visual
representations to teach concepts. However, support for higher order thinking questions and pressing for
justifications that enhance conceptual understanding was not provided. Meg attempted to adopt the method
course instructor’s teaching methods to align with her designated identity, but she did not have enough
knowledge or skill of how to teach mathematics conceptually. In sum, during student teaching, Meg’s identity as
a conceptual mathematics teacher was reinforced more than Jackie through ample practice, but it was still
limited.
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4.2.3 Contributing Factors on Meg’s Identity Development

In the earlier section, we discussed three aspects as contributing factors to the identity development of
Jackie—shared vision, opportunity to teach, and meaningful feedback. Meg’s case also highlighted these three as
important factors.

Firstly, classroom observations and interview data showed that Meg’s vision of teaching mathematics with an
emphasis on conceptual understanding contrasted with Mrs. Green’s community of practice. Mrs. Green’s
teaching practice emphasized drill, practice, and worksheets as she stated that traditional mathematics teaching,
using timed tests and worksheets, were better for students to achieve on standardized tests. Similar to Jackie,
such contrasting visions limited Meg’s opportunity to observe conceptual teaching of mathematics modeled by
her mentor.

Secondly, with respect to the opportunity to teach, Meg’s participation in teaching mathematics was much more
extensive than that of Jackie’s. Unlike many preservice teachers and mentor relationships, Meg took over the
teacher’s role from the beginning of the semester in mathematics. Early on, her role was similar to a full time
teacher and her mentor’s role was supplementary in terms of teaching mathematics. Meg reflected that such
teaching opportunities helped her not to fall back to the traditional methods and to become more confident as a
mathematics teacher. However, Meg’s teaching example of 20 + 4 described above shows that teaching
mathematics conceptually was not fully successful in this community of practice because Meg did not fully
understand how to implement conceptual mathematics instruction. Plenty of opportunity to teach and central
participation were helpful to practice her identity, but it was not enough to reinforce Meg’s identity.

Thirdly, Meg’s case strongly highlighted the importance of meaningful feedback. Despite the contrasting vision
of teaching mathematics, Meg preserved her prior goals of teaching mathematics conceptually and had many
opportunities to practice. However, as teaching mathematics conceptually involved new skills and pedagogy,
Meg needed to have meaningful feedback and guidance to improve her teaching practice. As conceptual
understanding involved different teaching skills than what Mrs. Green had developed, Meg had limited
opportunities to have her desired teaching practices modeled for her and to receive meaningful feedback about
how to shift her own teaching of mathematics to be more conceptual. Thus, Meg was limited in developing as a
teacher in alignment with her emerging identity. In sum, during student teaching, Meg’s identity as a
mathematics teacher was reinforced through ample practice, but it was limited by a lack of feedback focused on
her identity.

5. Discussion

The cases of Jackie and Meg reveal identity development of teachers to be a complex process extending across
K-12 learning experiences, methods courses, and student teaching. In Jackie’s case, she had what many
mathematics educators hope for, a mathematics methods class focused on conceptual understanding and a
student teaching placement aligned to the class. However, Jackie struggled to develop her practice during her
student teaching experience. Her identity development was limited due to her lack of confidence, limited grasp
of teaching for understanding, limited opportunities to practice, and lack of detailed feedback. Unlike Jackie,
Meg was a confident preservice teacher who wanted to adopt teaching mathematics for understanding and had
ample opportunities to practice her identity. However, an expert not aligned with her developing identity did not
reinforce her goals. Therefore, while Meg had the confidence and space to practice her identity, she did not
receive specific feedback to further develop her goal of focusing on conceptual mathematics.

Not surprisingly, the findings provide evidence that preservice teachers’ prior mathematics experiences
contributed to their identities, both in terms of their mathematics knowledge and confidence. Jackie did not have
a positive relationship with mathematics during her early school years and shifted her identity in coursework to
wanting to become a fun mathematics teacher. Yet, her lack of knowledge and confidence limited her
participation and ability to take on more central practices and her identity of a fun mathematics teacher remained
superficial. On the contrary, one of the important reasons that Meg developed her mathematics identity further
was her confidence and conceptual mathematics knowledge. When the opportunity was given, Meg did not
hesitate to try new practices aligned with her emerging identity. The mathematics methods course positioned
both Jackie and Meg to focus on teaching mathematics for understanding. Past experiences with mathematics
seemed to influence teachers’ identities through confidence and knowledge, which served to support or hinder
further development.

While prior experiences affected identity development, various aspects of their relationships with mentor
teachers also played a role. Specifically, opportunity to teach, quality of feedback, and the alignment of
preservice teacher and mentor teacher goals impacted their emerging identities. The opportunity to teach that
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Mrs. Green allowed Meg is supported by scholars who argue that engaging preservice teachers in authentic
teaching tasks (Ball & Cohen, 1999), as opposed to pseudo-teaching situations (Feiman-Nemser & Buchmann,
1989), is critical for preservice teachers to develop knowledge and skills to develop as teachers. Relationships
with mentors played a critical role in determining preservice teachers’ opportunities to practice in this study.
More central participation was possible for Meg because Mrs. Green’s mentoring style allowed a high level of
autonomy. On the contrary, Jackie resisted taking on the opportunity to practice. However, Mr. Brown did not
push her to move out of her comfort zone either. Regardless of the level of autonomy, both preservice teachers
stated that they wanted to respect their mentor’s teaching style because it was her or his class. This implies that
preservice teachers had to negotiate between what they wanted to try and what was already given to them, how
much they want to push in terms of their desired identity, or how much they accepted the given culture. This
negotiation has clear implications for the space preservice teachers have to further develop their identities. This
requires mentors to be responsive to what preservice teachers bring with them to the classroom.

Another critical issue was the alignment of preservice and mentor teacher goals for mathematics instruction.
There is a prevalent belief that mentor teachers are supposed to serve as role models for preservice teachers and
that preservice teachers should emulate mentor teachers’ teaching practices (Wang & Odell, 2007). Ronfeld and
Grossman (2008) noted that it is difficult for preservice teachers to reconcile their emerging identity when the
mentor teacher does not share the same goals about what it means to become a mathematics teacher. The cases
of Meg and Mrs. Green are examples of this. While Meg developed more towards her desired mathematics
teaching identity than Jackie, Mrs. Green built a close relationship with Meg and greatly supported her in
establishing classroom management skills in addition to providing an extensive amount of teaching practice.
Interestingly, time to practice mattered, possibly even more than alignment between their goals. However, the
relationship is complex because Mrs. Green’s mathematics teaching practice was not parallel with the teaching
pedagogy that Meg was developing. This limited the type of feedback that Mrs. Green could provide in terms of
questioning strategies, focusing on student explanations, and how to support multiple strategies in the classroom.

Feedback is critical as preservice teachers attempt to develop their mathematics teaching identities. Feedback can
hone their practices and, thus, challenge or shape their developing identity. The preservice teachers in this study
stated that they revised or followed the lesson plan depending on the mentor’s feedback; they considered their
mentor’s feedback important in their teaching, even when it did not align with their desired identity. It calls
attention to the need for understanding the types of feedback mentor teachers provide. In terms of the type of
feedback, this is intimately linked to the type of practice mentor teachers have developed. Do they have detailed
knowledge of questioning for understanding, adapting the curriculum, or assessing student thinking? Depending
on their own identity, they will facilitate different kinds of identity development from their preservice teachers.

The findings of study also raise the issue of training for mentors. Further study is needed to be able to understand
how to support mentors to provide feedback; when is the best time to provide feedback? What are the major foci
of the feedback such as pedagogical content knowledge, including questioning, content specific feedback, and
feedback about vision of teaching mathematics? Our finding also demonstrates that the mentors’ role is critical in
preservice teachers’ learning to teach and their identity development. However, we still do not understand
long-term effects of mentoring (Evertson & Smithey, 2000) on teachers’ identity formation. One suggestion is to
research various types of student-mentor relationships, such as Jackie with a mentor who pushes her to teach, or
Meg with a mentor who fits her needs. This will help the field better understand how to place preservice teachers
in mentor’s classrooms in order to maximize learning experiences.

6. Conclusion

The identity development of preservice teachers is a complex space to understand. Sometimes we oversimplify
preservice teacher identity as a battle between procedural mathematics in their prior learning and conceptual
mathematics developed in teacher education. Instead, we have attempted to portray identity development as an
ongoing process that is affected by multiple factors. Some of these factors include experiences, knowledge, and
confidence developed prior to teacher education, while others develop during teacher education, either through
coursework or field experiences. Their relationship with mentor teachers is a critical aspect of becoming a
mathematics teacher, but the field often discusses alignment of teaching goals between preservice and
cooperating teachers alone. While this is important, time to practice, type of feedback, and timing of feedback
may be just as important.

However, further study is needed to better understand how to support the identity development of preservice
mathematics teachers during their methods courses and student teaching. It may be that providing more time for
activities such as rehearsals or microteaching in teacher education may be a way to add practice time under
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supervision of the methods instructor. Additionally, understanding more about dynamics during student teaching
such as time to practice, alignment of instructional goals, and different types and timing of feedback, can help
the field better understand how to support preservice teachers in developing their mathematics teaching practice.
Understanding more detail about factors influencing teachers’ identity can only help us understand more about
improving teacher preparation in mathematics.
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