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ABSTRACT 

 Preservice elementary teachers often have concerns about teaching science that 

may stem from a lack of confidence as teachers or their own negative experiences as 

learners of science.  These concerns may lead preservice teachers to avoid teaching 

science or to teach it in a way that focuses on facts and vocabulary rather than engaging 

students in the doing of science.  Research on teacher identity has suggested that being 

able to envision oneself as a teacher of science is an important part of becoming a teacher 

of science.  Elementary teachers are generalists and as such rather than identifying 

themselves as teachers of particular content areas, they may identify more generally as 

teachers of students.  This study examines three preservice teachers’ identities as teachers 

of science and teachers of students and how these identities are enacted in their student 

teaching classrooms. 

 Using a narrated identity framework, I explore stories told by preservice teachers, 

mentor teachers, student teaching supervisors, and science methods course instructors 

about who preservice teachers are as teachers of science and teachers of students.  

Identities are the stories that are told about who someone is or will become in relation to 

a particular context. Identities that are enacted are performances of the stories that are an 

identity.  Stories were collected through interviews with each storyteller and in an 

unmoderated focus group with the three preservice teachers.  In addition to sorting stories 

as being about teachers of science or students, the stories were categorized as being about 

preservice teachers in the present (actual identities) or in the future (designated 

identities). The preservice teachers were also observed teaching science lessons in their 

student teaching placements.  These enactments of identities were analyzed in order to 
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identify which aspects of the identity stories were reflected in the way preservice teachers 

taught their science lessons.  I also analyzed the stories and enactments in order to 

determine which storytellers were significant narrators for the preservice teachers’ 

identities. 

 The findings from this study show that significant narrators vary among the 

preservice teachers and include artifacts such as curriculum materials and instructional 

models in addition to people who are expected to be significant narrators.  Furthermore, 

differences between preservice teachers’ actual and designated identities influence 

opportunities to learn about what it means to be a teacher of science and students.  This 

took different forms with each preservice teacher.  In one case the preservice teacher 

worked to enact aspects of her designated identity and reflected about how she was not 

quite able to be the teacher of science she wanted to be as a novice teacher.  Another case 

showed how the gap between actual and designated identities could limit opportunities to 

learn when the preservice teacher’s strong actual identity as a novice led her to consider 

certain aspects of her designated identity as things which could not even be tried at this 

point.  Finally, in the third case the preservice teacher’s strong actual identity limited 

opportunities to develop a designated identity because she did not see herself as being a 

different kind of teacher of science in the future than she was right now as a student 

teacher. 

 These findings suggest that supporting preservice elementary teacher identity 

development as teachers of science is an important part of preparing them to teach 

science in ways that engage students in scientific practices.  Additionally, it is essential to 
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examine identity stories and enactments in concert with each other in order to gain deeper 

understandings of how identities are developed and put into practice in classrooms. 
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CHAPTER ONE: INTRODUCTION 

I'm still nervous, I mean I still—I wanna be a good science teacher.  And I wanna 

be one that, that encourages them [students] to love science and to love 

exploration.  But I'm still nervous.  I'm still nervous because I'm still getting used 

to everything, still trying to get a handle on, am I asking the right questions?  Am 

I giving them too much?  Am I allowing them to explore enough? Have enough 

time to explore? 

 (Cecelia, elementary student teacher) 

 Cecelia was a student teacher placed in an elementary classroom at a Title I 

school with a culturally and linguistically diverse1 student population. In this interview 

near the end of her student teaching experience, Cecelia expressed a sense of nervousness 

about teaching science and her ability to be a good science teacher.  In order to be a good 

science teacher, Cecelia felt that she needed to teach science in a way that encouraged 

students to love science and the exploration that was part of science.  She was concerned 

that as a beginner she would not be able to be this kind of teacher of science.  In 

particular she was worried about making sure that students would be able to explore 

                                                
1 The use of the term “diverse” to describe schools or students can be problematic.  As 
Lee and Buxton (2010) point out it is often used as a synonym for what they term non-
mainstream students even when referring to a school or student population that is 
homogenous in some sense.  Non-mainstream students are defined as those who do not 
benefit from institutionalized privilege (e.g. students of color, students from poverty, 
students whose first language is not English) (Lee & Buxton, 2010).  In this dissertation, 
whenever possible I add qualifiers in an attempt to make clear how the student population 
is truly diverse.  For example, here I describe Cecelia’s school as having a culturally and 
linguistically diverse student population.  While the students at Cecelia’s school were not 
diverse in terms of their economic background (low socio-economic status) or identifying 
as Hispanic, they did have diverse cultural backgrounds as well as being linguistically 
diverse.  In some cases, particularly in discussions about prior research, the term diverse 
is used without qualifiers when particulars about student diversity are unknown. 
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science and that she would be able to support them in these explorations.  Cecelia’s 

concerns about teaching science were not only about what she would do as a science 

teacher, but also about what it meant to be a good science teacher. 

Reasons for Preservice Elementary Teacher Concerns about Teaching Science 

The concerns expressed by Cecelia, that she wants to be a good science teacher 

but is still nervous about teaching science, are ones that are not uncommon among 

elementary teachers.  They are similar to the types of concerns expressed by many 

students I have worked with in elementary science methods classes.  There are several 

reasons that preservice elementary teachers may have these types of concerns about 

teaching science. 

First, science is a subject that elementary teachers may not like or feel very well 

prepared to teach, especially when compared with English/language arts (ELA). Wilkins 

(2009) surveyed inservice elementary teachers, asking them to rank school subjects based 

on which was their favorite to teach and found that among all teachers, science was their 

least favorite, while reading was their favorite.   Additionally, the most recent report of 

the status of elementary science (Banilower et al., 2013)  revealed that only 40% of 

elementary teachers feel very well prepared to teach science compared with 81% who 

feel very well prepared to teach reading/language arts.  Science being a subject that is 

teachers’ least favorite or one which they do not feel prepared to teach may impact how 

and even if they teach science to their students. 

A second reason is that elementary teachers may not feel confident in their ability 

to teach science.  In his research on beginning primary school teachers, Appleton (2003) 

found that many of the teachers lacked confidence in their abilities to teach science 
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effectively.  These teachers dealt with teaching science either by avoiding it or by using 

“activities that work” – those that are predictable, manageable, fun, and “teach” the 

required content (Appleton, 2003).  For elementary teachers, low confidence in their 

ability to teach science can arise from concerns about their science content knowledge 

(Appleton, 2006; Varma, Volkmann, & Hanuscin, 2009).   Low levels of confidence may 

mean that teachers do not teach science or that when they do science is based more in fun 

activities rather than content ideas. 

Third, experiences learning science that preservice teachers had as students may 

contradict ways of teaching science that they are introduced to in their teacher 

preparation programs (Luehmann, 2007).  If they were students in traditional school 

science classrooms, preservice teachers may have experienced science presented as a 

collection of facts and vocabulary (Sharma & Anderson, 2003) and may have been 

successful science learners in this type of classroom (Luehmann, 2007).  However, when 

they are learning to teach science their teacher education courses may emphasize more 

inquiry-based science teaching practices that incorporate ideas such as those found in the 

Framework for K-12 Science Education (National Research Council, 2012) and the Next 

Generation Science Standards (NGSS Lead States, 2013).  Teaching science in this way 

emphasizes supporting student engagement in the practices of science as they learn 

science content ideas.  This kind of science teaching may fall outside the realm of what 

preservice teachers experienced as students or what they observe being implemented in 

classrooms during their field experiences (Luehmann, 2007).  However, Haefner and 

Zembal-Saul (2004) found that when preservice teachers had experiences learning 

science in an inquiry-focused science course, it supported the development of views of 
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science teaching that valued providing students with inquiry-based experiences.  The 

experiences that preservice teachers have as learners of science, with an emphasis on 

either inquiry or facts, play an important role in the vision of science teaching that they 

develop. 

Some research has explored how preservice elementary teachers’ previous 

experiences with learning science and their confidence in their own abilities to teach 

science impact their views of teaching science.  Those preservice teachers who had 

positive experiences with science expressed more confidence about being a teacher of 

science (Bleicher & Lindgren, 2005; Tosun, 2000).  However, preservice teachers who 

used negative descriptors about science expressed lower levels of confidence even when 

they had been successful science students (Tosun, 2000). Two beginning elementary 

teachers who employed inquiry-based teaching practices identified their experiences 

during their teacher preparation program as influential to the development of these 

teaching practices (Avraamidou & Zembal-Saul, 2010).  Research in this area has 

underscored the important role that preservice teachers’ prior experiences with science 

play as they become teachers of science. 

Research that focuses on how confident preservice teachers are when it comes to 

teaching science may provide an incomplete picture.  In fact, measures of preservice 

teachers’ self-efficacy may be inconsistent with their knowledge or skills of what is 

needed to support student learning (Settlage, Southerland, Smith, & Ceglie, 2009).   Also, 

while previous experiences learning science have been shown to be important as 

preservice teachers become teachers of science, this research has not fully explored the 

ways these experiences impact how preservice teachers see themselves as teachers of 
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science and teachers of students or how the ways teachers see themselves may be 

reflected in what they do in the classroom.  Therefore in order to more fully understand 

the concerns of preservice elementary teachers, an additional lens must be considered 

when exploring these concerns. 

Another Lens: Identity 

Another line of inquiry has investigated identities of science teachers.  Some 

researchers suggested that it is critically important that new teachers are able to develop 

their identity as science teachers and that teacher educators should take an identity 

development perspective when preparing science teachers (Davis, Petish, & Smithey, 

2006; Luehmann, 2007).  Focusing on identity development goes beyond a research 

perspective focused primarily on skills, beliefs, or knowledge (Luehmann, 2007).  Being 

able to envision oneself as a science teacher is an important part of becoming a science 

teacher (Davis et al., 2006), and an individual’s identity as a teacher impacts how they act 

as a teacher as well as how they understand what it means to be a teacher (Sachs, 2005).  

Identities are the stories that are told about who someone is or will become in 

relation to a particular context (Sfard & Prusak, 2005).  These stories or narratives can be 

told by an individual about themselves or they might be told by someone else (Sfard & 

Prusak, 2005).  Identities can also be enacted (Tan, Calabrese Barton, Kang, & O’Neill, 

2013).  Identities that are enacted are performances of the stories that are an identity.  

Preservice teachers may enact the story that they tell about themselves in relation to 

teaching science when they teach a science lesson in a mentor teacher’s classroom.  They 

may also enact a story about themselves as told by someone else, such as the mentor 

teacher or university-based teacher educators. 
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Identities are multidimensional and dynamic (e.g. Beauchamp & Thomas, 2009; 

Helms, 1998; Luehmann, 2007; Upadhyay, 2009); the same person may have multiple 

stories about who they are in relation to different things and these stories may be fluid 

across contexts. For example, one story might be the one preservice teachers tell or enact 

about supporting culturally diverse students while another story might be the one they tell 

or enact about engaging students in scientific practices.   These stories might be different 

depending on to whom they are being told or in what context they are being told.  The 

performances of these stories may also be dynamic, shifting relative to whose story is 

being enacted and in what context. 

In order to answer the call to include identity work as part of science teacher 

education (Davis et al., 2006; Luehmann, 2007) it is important to understand not only the 

identities of preservice teachers, but also how these identities may shape what is enacted 

in relation to teaching science and teaching students.  Revisiting the case of Cecelia helps 

to illustrate why these understandings are necessary. Prior research on the multifaceted 

nature of identity would indicate that there are multiple stories about who Cecelia is as a 

teacher of science and teacher of students.  Among these stories are those that Cecelia 

tells herself, those told by her mentor teacher, and those told by university-based teacher 

educators about who she is as a teacher of science and students.  What is not understood 

is how these stories might be reflected in Cecelia’s performance as a teacher of science 

and teacher of students as she teaches science lessons as well as whether some stories 

might be more influential than others.  Furthermore, preservice teachers like Cecelia are 

in a moment that is potentially rich with identity stories about who they are in the 

moment as student teachers as well as who they might be in the future as teachers. 
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Therefore, this study explores the stories that are told about preservice elementary 

teachers in relation to teaching science and teaching students.  Additionally, I look at how 

preservice teachers enacted these stories and how the stories may have shaped the 

enactment.  Moreover, focusing on contributions made by university-based teacher 

educators to preservice teachers’ identity development includes only one source the 

stories about who preservice teachers are as teachers of science and teachers of students.   

My work examines not only stories told by university-based teacher educators, but also 

by preservice teachers themselves as well as their mentor teachers.  I also consider how 

these different stories were reflected in preservice teachers’ identities.  This exploration 

offers a more nuanced picture of preservice teachers’ identities in relation to teaching 

science and teaching students than has been described by previous research. 

In this dissertation, I look at the identity stories told by and about three preservice 

teachers, Cecelia, Emmy, and Valentina, and how these stories were reflected in their 

enactments as teachers of science and students.  All three cases offer insights into which 

storytellers were significant for the preservice teacher identities.  Additionally, Cecelia 

shows how stories about the kind of teacher preservice teachers want to be are reflected 

in their enactments.  The case of Emmy demonstrates ways in which preservice teachers’ 

stories about who they are limit opportunities to work towards becoming a teacher they 

want to be in the future.  Finally, the case of Valentina shows what might happen when 

there is little difference between a preservice teacher’s stories about who she is as a 

student teacher and who she hopes to become in the future. 

I begin chapter two with a review of the literature to situate the problem within 

the field of research on science teacher identity.  It concludes with the theoretical 
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framework I used to consider the problem and the research questions that guide my study.  

In chapter three, I describe the context and participants for my student and the methods 

used to collect and analyze data.  Chapters four, five, and six introduce the cases of 

Cecelia, Emmy, and Valentina respectively.  Finally, in chapter seven, I discuss how my 

findings contribute to the understanding of preservice elementary teachers’ identities as 

teachers of science and teachers of students and offer implications for teacher education 

as well as further research. 
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CHAPTER TWO: REVIEW OF LITERATURE AND FRAMEWORK 

 In this chapter, I begin by reviewing literature that has explored teachers’ 

identities as teachers of science.  Then, I review literature related to teachers’ identities as 

teachers of students.  Through this literature review, I situate my study within previous 

research and demonstrate how it builds on this earlier work.  Following this, I present the 

framework that I use as a lens to understand preservice teachers’ identities.  I end the 

chapter with the research questions that guide my study of preservice elementary 

teachers’ identities as teachers of science and teachers of students.  

Review of Literature 

Some researchers have established that identities are multifaceted (Beauchamp & 

Thomas, 2009; Gee, 2000; Luehmann, 2007). In other words, an individual’s identity has 

many aspects.  Among the aspects of science teacher identities that research has explored 

are identity in relation to being a teacher of science and a teacher of students.  

Identity as Teacher of Science 

Identity in relation to science as a discipline and as a science teacher.  One 

aspect of science teacher identity that researchers explored is how teachers identify with 

science as a discipline.  There are certainly distinctions between an individual’s identity 

in relation to the discipline of science and their identity in relation to teaching science.  

However, studies of teachers’ identities in relation to science often considered it in light 

of their identity in relation to science teaching so it is difficult to tease these two aspects 

apart in this research.   

Helms (1998), in her work with secondary science teachers, found that their 

identity was tightly connected to the discipline of science.  Furthermore, the strength of 
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their science identities extended beyond the classroom into many aspects of teachers’ 

lives both personal as well as professional.  Through her exploration of the ways in which 

identification with science as a discipline influenced teachers, Helms (1998) concluded 

that these teachers defined themselves in large part through their association with science 

and that this association shaped their activities in the present as well as who they saw 

themselves becoming in the future.   

Secondary teachers, like the ones in Helms (1998) study, have chosen to be 

science teachers and generally have picked a particular disciplinary specialty within 

science.  In contrast, elementary teachers are generalists, expected to teach science as 

well as reading, mathematics, writing, and social studies.  Additionally, elementary 

teachers must also work across the broad disciplinary areas of science; teaching aspects 

of life, physical, and earth science each year.  In their review of challenges facing new 

science teachers, Davis, Petish, and Smithey (2006) noted that preservice elementary 

teachers lacked a specific identity as science teachers, rather seeing themselves as 

teachers of all subjects.  Therefore identity development around science teaching for 

elementary teachers cannot be assumed to follow the same patterns as for secondary 

teachers.   

Several studies have explored elementary teachers’ identities related to science as 

a discipline as well as in relation to science teaching in contexts outside of traditional 

science or teacher preparation courses.  These non-traditional contexts included 

internships in science research laboratories (Varelas, House, & Wenzel, 2005) and an 

afterschool informal science education program for elementary students (Katz et al., 

2011; Katz, McGinnis, Riedinger, Marbach-Ad, & Dai, 2013).  Varelas, House, and 
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Wenzel (2005) studied identities in relation to science as a discipline developed by three 

beginning teachers during a summer internship in scientific laboratories. This internship 

occurred during the summer between the completion of their teacher education program 

and their first year teaching.  During these internships, the teachers participated in 

communities of scientists and learned the practices of these communities.  This 

participation influenced the development of the teachers’ identities in relation to science.  

Characteristics of this identity included taking risks, time and freedom for exploration, 

work shaped by the community, a sense of “messiness” in the work, and an 

understanding of the relationship between theory and data.  While these characteristics 

were described as particularly related to the teachers’ identities in relation to science, 

there were also characteristics that were shared between the teachers’ identity in relation 

to science as a discipline as well as in relation to science teaching.  Working together in a 

community, mentoring, questioning, and critiquing were shared across identities related 

to science as a discipline as well as related to teaching science.  Central to the teachers’ 

identities in relation to science teaching were characteristics that arose from a sense of 

conflict between the practices of the scientific community they were part of during the 

summer internship and their perceptions of how science in a school setting differed from 

science in a lab setting.  The characteristics that were part of the teachers’ identities in 

relation to science teaching included control in relation to limited time and a more linear 

approach, responsibility towards their students, and an emphasis on data. 

 Similar to the way Varelas et al. (2005) examined how beginning teachers’ 

identities in relation to science as a discipline developed in a community of scientists, 

another set of studies explored identities developed by preservice teachers who 
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participated in an informal science education setting as part of their teacher education 

program (Katz et al., 2011, 2013).  Whereas Helms (1998) and Varelas et al. (2005) 

primarily focused their work on identities related to science as a discipline, the work by 

Katz et al. (2011, 2013) explored the development of identities in relation to teaching 

science.  In both of these studies, preservice teachers interned as co-teachers in an 

afterschool informal science program for elementary students.  One study (Katz et al., 

2011) explored identities in relation to teaching science before and after the program 

while in the later work Katz et al. (2013) followed two of the preservice teachers into 

their first year as elementary school teachers.  Participation in the informal science 

education internship influenced the preservice teachers’ identities as teachers of science.  

The initial study (Katz et al., 2011) documented changes in both the pedagogical views as 

well as preservice teachers’ affect towards science.  Changes in views of science 

pedagogy centered on a view of transformative pedagogy, which included “inquiry 

techniques, active sciencing, collaborative work, [and] a variety of formal and informal 

resources” (Katz et al., 2011, p. 1191).  Additionally, the internship experiences 

supported the development of the preservice teachers’ positive feelings about science and 

their confidence as science teachers. 

The studies conducted by Helms (1998), Varelas et al. (2005), and Katz et al. 

(2011, 2013) each explored teachers’ identities in relation to teaching science.  However, 

with the exception of Helms, none of these studies included observations of classroom 

teaching.  Therefore, the claims related to teachers’ identities as science teachers can be 

seen as limited to the identity stories of the beginning teachers, leaving unanswered 

questions about the way that these identities were enacted.  Considering stories in 
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conjunction with enactments has the potential to yield a more complete understanding of 

teachers’ identities in relation to teaching science.  Although Helms (1998) did include 

teaching observations as part of her data collection, her work focused on how the 

teachers’ defined themselves through their relationship to science as a discipline rather 

than how identities as science teachers were enacted in the classroom.  

Work in this area indicates how teachers’ see themselves in relation to science as 

a discipline impacts how they see themselves as teachers of science (Helms, 1998; Katz 

et al., 2011, 2013; Varelas et al., 2005); what remains to be explored is how these stories 

about who teachers are in relation to science and teaching science may shape their 

enactment as teachers of science in the classroom.  For preservice teachers who do not 

feel a strong connection to science as discipline, this may impact the stories they tell 

about themselves in relation to teaching science as well as how they enact these stories 

when teaching science. 

Curricular role identity.  Teachers have many role identities that are important 

parts of their practice.  These role identities can be considered aspects of their identity as 

teachers.  Forbes and Davis (2008) noted that the role identity of a teacher is powerful 

since it combines aspects of institutional and discursive identities as defined by Gee 

(2000).  In their work Forbes and Davis (2008) investigated one role identity of 

preservice teachers — the curricular role identity which they defined in terms of how 

teachers use curricular materials.  The use of curricular materials can be considered an 

aspect of how teachers enact their identity as a teacher of science. The focus of the study 

was how preservice teachers described their own use of curriculum materials and their 

perceptions of how more experienced teachers use curriculum materials.  At the 
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beginning of their elementary science methods course, the difference between the 

curricular role identity of the preservice teachers and the identity that they attributed to 

more experienced elementary teachers was significant (Forbes & Davis, 2008).  Over the 

course of the semester both of these identities developed, and the difference between 

them was less at the end of the semester than it had been at the beginning (Forbes & 

Davis, 2008).   

 The narrowing of the gap between the curricular role identity of the preservice 

teachers and their perceptions of this role identity in experienced teachers was evidence 

of how the learning that occurred during the methods course supported the development 

of this particular role identity (Forbes & Davis, 2008).  For the preservice teachers in 

Forbes and Davis’s study, the one dimension in which the gap remained significant was 

the use of curricular materials in context.  It is not surprising that this was the dimension 

in which differences persisted given preservice teachers’ limited experiences with 

curricular materials in authentic classroom settings.   

Other dimensions of curricular role identity that were identified by Forbes and 

Davis (2008) included the use of curricular materials both in a general sense as well as to 

support student inquiry in science.  General use of curricular materials included such 

things as lesson sequence and structure, while the inquiry dimension included aspects 

related to engaging students in the practices of science.  Similar to other dimensions, the 

gap between preservice teachers’ own curricular role identities and how they perceived 

the curricular role identities of experienced teachers narrowed across the course of the 

science methods semester.  The narrowing of this gap was attributed to preservice teacher 

learning during the science methods course.  However, further exploration of the stories 
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preservice teachers tell about using curricular materials as well as how they enact aspects 

of their identities as teachers of science related to curricular materials while student 

teaching may offer additional insights into preservice teachers’ identities as teachers of 

science.  Additionally, taking into account the dimensions of general use and supporting 

inquiry, it is possible that curricular materials themselves may provide stories about what 

it means for preservice teachers to be a teachers of science.  

Influence of experience and context on identity development.  While the 

research described in the previous sections included some discussion of how experiences 

or contexts shaped teachers’ identities, those studies focused primarily on describing 

teachers’ identities.  However, some researchers have more directly explored the impact 

of experience and context on the development of identity in relation to teaching science. 

Considering that teacher educators have been encouraged to consider identity 

development in their work with preservice teachers (Beauchamp & Thomas, 2009; 

Luehmann, 2007) it is important to consider how experiences may shape teachers’ 

identities.   

Personal learning histories.  The impact of personal learning histories on identity 

development can be considered part of how context influences identity.  However, given 

that some preservice elementary teachers report having had negative experiences with 

science (Kelly, 2000) it is worthwhile to consider personal learning histories as a special 

case of context in terms of identity development in relation to teaching science. 

 In work with 11 preservice elementary teachers, Danielsson and Warwick (2014) 

identified and characterized five teacher Discourses.  Big “D” Discourses are defined as 

“ways of being ‘certain kinds of people.’” (Gee, 2000, p. 110)  The work by Danielsson 
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and Warwick (2013, 2014) linked identity with Discourse and as such engaging in a 

particular Discourse could be seen as a way of being part of a socially meaningful group.  

The five Discourses identified were: traditional science teaching, teaching science 

through inquiry, traditional primary teacher, teacher as a classroom authority, and 

primary teacher as role model (Danielsson & Warwick, 2014).  These Discourses were 

not mutually exclusive and preservice teachers often referenced multiple Discourses, 

including four participants who referred to all five Discourses at some point in their 

interviews.  In additional work with preservice elementary teachers, Danielsson and 

Warwick (2013) concluded that personal experiences impacted how the preservice 

teachers participated in a particular Discourse. 

One example of how personal experiences learning science impacted participation 

in particular Discourses came from the case of Celia who was critical of her own 

experiences learning science as a student in a traditional setting even though she was 

successful in that context (Danielsson & Warwick, 2013).  In this case, the preservice 

teacher participated in the Discourse of teaching science through inquiry as well as the 

seemingly contradictory Discourse of traditional science teaching.  Danielsson and 

Warwick (2013) described Celia as invested in the traditional science teaching Discourse 

since she had been successful during her own experience as a student in a traditional 

science learning context and her view of science as facts.  She negotiated the dissonance 

between traditional and inquiry science teaching indicating that parts of both Discourses 

should be enacted when teaching science (Danielsson & Warwick, 2013).  Since 

Danielsson and Warwick relied on interviews, Celia’s idea that parts of both Discourses 
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should be enacted was part of her identity story.  This leaves questions about how a 

preservice teacher like Celia would enact her identity when to teaching science. 

 Similarly, Eick and Reed (2002) explored how preservice teachers’ personal 

learning histories impacted the strength of their role identity as inquiry-based teachers of 

science.  Role identities are how someone sees themselves in a particular position, which 

for the preservice teachers in this study was how they saw themselves as teachers, in 

particular as inquiry-based teachers of science (Eick & Reed, 2002).  In contrasting case 

studies of two secondary science student teachers, Eick and Reed found that there was a 

distinct difference in the strength of the role identity between the preservice teacher who 

narrated an identity “as a ‘constructor of knowledge’” (p. 412), (someone who worked to 

connect new knowledge to past knowledge and experiences), when compared with the 

preservice teacher who narrated an identity “ as a ‘receiver’ of knowledge [someone who 

took in isolated facts as they were presented] and not a ‘constructor’ of knowledge” 

(p.412).  In this case the “constructor” preservice teacher had a much stronger role 

identity as an inquiry-based teacher of science than the “receiver” preservice teacher 

(Eick & Reed, 2002).  

Experiences as learners informed the role identity of both preservice teachers in 

Eick and Reed’s (2002) study.  The preservice teacher with the weaker role identity as an 

inquiry-based teacher of science recounted that she personally learned science the best 

through a more traditional approach (Eick & Reed, 2002).  In contrast, the preservice 

teacher with the stronger inquiry-based role identity remembered being challenged by 

traditional science learning experiences when compared to a much more positive 

experience with a biology teacher who incorporated a more activity-based approach to 
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teaching science (Eick & Reed, 2002).  For both of these preservice teachers, their prior 

science learning experiences informed the development of their own teacher identities.  

This pattern held true during the student teaching experiences of all 12 preservice 

teachers in Eick and Reed’s study – the types of previous learning experiences seemed to 

inform the strength of the inquiry-based teacher role identity that was developed. Eick 

and Reed’s classroom observations of the student teachers were used to explore how the 

student teachers reflected on their teaching experiences, rather than focusing on the 

enactment itself.  While this offered insights into how the student teachers saw 

themselves through their teaching experiences, further insights could be gained by 

considering the enactment as another window into teachers’ identities in relation to 

teaching science.  Examining enactments as expressions of a teachers’ identity has the 

potential to offer a more nuanced understanding of identities than has been described by 

previous research. 

Impact of context on identity development.  Although context arises in many 

studies of teacher identity that are primarily focused on other aspects of identity, several 

studies have explicitly explored the impact that context has on identity development in 

relation to teaching science.  One subset of these studies explored the role of support for 

preservice or beginning teachers in challenging contexts (Avraamidou, 2014b; Saka, 

Southerland, Kittleson, & Hutner, 2013; Siry & Lara, 2012).  Other studies examined 

potential conflicts between identities which developed in different contexts (Akerson, 

Pongsanon, Weiland, & Nargund-Joshi, 2014; Danielowich, 2012; Upadhyay, 2009).   

Developing and maintaining identity in challenging contexts.  Avraamidou 

(2014b), Saka et al. (2013), and Siry and Lara (2012) all explored how either preservice 
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or beginning teachers were able to develop and/or maintain reform-minded identities in 

relation to teaching science.  In each of these studies, the preservice teachers’ identities in 

relation to teaching science were considered in light of principles of science education 

reform such as those in the Framework for K-12 Science Education (National Research 

Council, 2012).  Additionally, each study considered the development and persistence of 

this identity as the teachers encountered challenging contexts.  Across these three studies, 

these challenging contexts occurred at different points in the preservice teachers’ 

experiences as they were learning to teach.  Siry and Lara (2012) explored identity 

development during a science methods course, where the challenge arose from the 

preservice teacher feeling hesitant about teaching science to elementary students.  The 

teachers in Avraamidou’s (2014b) and Saka et al.’s (2013) studies encountered 

challenges during their student teaching experience and first year of teaching 

respectively.  In both cases the teachers were described as having reform-minded 

identities when entering these contexts and researchers explored the maintenance of these 

identities in the face of challenges. 

 Siry and Lara (2012) engaged in co-research between a preservice elementary 

teacher (Johaira Lara) and her science methods instructor (Christina Siry) in an effort to 

understand how identity as a science teacher developed during a field-based methods 

course.  In addition to feeling hesitant about teaching science, Johaira began the methods 

course with a view of science as consisting of static facts and of science teaching as 

lecture-based.  However, her experiences in the methods course supported the 

development of a more reform-minded identity along with greater confidence in her 

science teaching.  The development and transformation of Johaira’s identity as a teacher 



  32 

of science was influenced by the support she received from both her peers and her 

science methods instructor as part of the co-teaching format in the methods course.  

While Siry and Lara’s (2012) work focused on the development of identity in relation to 

teaching science, supportive contexts were also important in maintaining a reform-based 

identity as found by both Avraamidou (2014b) and Saka et al. (2013).  

 Avraamidou (2014b) followed a single elementary teacher from her first year at 

university through her teacher preparation program and into her first year of teaching to 

explore the development of her identity for science teaching.  The longitudinal and 

narrative nature of this study allowed Avraamidou to explore not only the way the 

teacher’s identity developed across time and context, but also the experiences from her 

life that influenced the development of this identity.  The participant in this study, Maria, 

was purposefully selected as the case for study because she was “a well-started beginning 

elementary teacher . . . who does well and enjoys science” (Avraamidou, 2014b, p. 5).  A 

key feature of Maria’s identity as a science teacher was scientific inquiry that included 

approaches consistent with current science education reforms.  Her experiences in her 

teacher preparation program heavily influenced her identity and it persisted into her first 

year of teaching despite challenges to it during her field experience.  Maria’s ability to 

maintain her reform-minded identity despite negative feedback from her mentor teacher 

was attributed to her strong preparation and support from her university supervisor during 

her field experience as well as positive experiences during her first year of teaching. 

 In much the same way that Avraamidou (2014b) purposefully selected a 

preservice teacher with a reform-minded science teacher identity, Saka et al. (2013) 

selected Nathan for their study based on the fact that “he was one of the most reform-
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minded, promising science teacher candidates” (p. 1226) in his program.  Unlike Maria, 

Nathan was a secondary science teacher and he had had a successful student teaching 

experience in an urban high school where he remained for his first year teaching. 

 Saka et al. (2013) described Nathan’s identity at the end of his teacher preparation 

program as a “self-sufficient, successful teacher and reform-minded critical practitioner” 

(p. 1232).  Additionally, as he began his first year of teaching he saw himself as a friend 

and champion for his students and worked to establish this identity through relationships 

with his students.  In fact, Saka et al. found that Nathan’s efforts to maintain his identity 

as a friend and champion for his students came at a cost of less time spent focused on 

teaching.  The champion of students identity combined with his self-sufficient teacher 

identity acted in opposition to his institutional identity as a novice teacher within the 

school.  This resulted in negative interactions with school administrators and difficulties 

fitting into the culture of the school (Saka et al., 2013).    

Although Nathan began the school year with the intention to implement reform-

based practices from his teacher education program, he soon began to move towards 

more teacher-centered instruction (Saka et al., 2013).  He realized that the way he was 

teaching was not in line with his teaching philosophy, and attributed this to the contextual 

challenges he faced in his first year of teaching.  These contextual challenges included 

demands on his time, teaching outside of his content area, and his perceptions of the 

academic levels of his students as well as their behavior.  Based on Nathan’s experiences, 

Saka et al. concluded that the context played a significant role in how Nathan was able to 

enact the reform-minded science teaching identity that he developed during his teacher 

preparation program.  Unlike the beginning teacher in Avraamidou’s (2014b) study who 
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persevered through negative experiences thanks to other supports, Nathan did not have 

these kind of outside supports  and chose to leave the school after his first year teaching. 

These three studies demonstrated the important role that a supportive context had 

on teachers developing and maintaining reform-minded identities in relation to teaching 

science (Avraamidou, 2014b; Saka et al., 2013; Siry & Lara, 2012).  Although these 

studies all included at least some observations of the teachers teaching science, like many 

other studies of identity, the analyses primarily focused on narrations rather than the 

enactment of these narrations.  For the most part, these studies used observations to 

provide information about the context rather than about the enactments of the teachers.  

Avraamidou (2014b) characterized her observations as showing how the preservice 

teacher “was able to apply her personal philosophy emphasizing scientific inquiry into 

practice” (p. 9), but stopped short of analyzing how the preservice teacher’s identity in 

relation to teaching science was enacted.  

The influence of a supportive context in developing and maintaining reform-

minded identities that was described by Avraamidou (2014b), Saka et al. (2013), and Siry 

and Lara (2012) hints at the role that stories told by narrators other than the preservice 

teachers themselves may have on preservice teachers’ identities as teachers of science.  In 

order to understand more about the role these stories may play, it is important to examine 

the stories about who preservice teachers are as teachers of science that are told by 

different narrators and how these stories may shape preservice teachers’ enactments 

within classrooms. Further work may contribute to a deeper understanding about how the 

stories told by preservice teachers and their mentors, as well as others may shape 

performances as teachers of science. 



  35 

Conflict between identity stories from different contexts.  While the above studies 

focused on the role of contextual support in developing and maintaining a particular 

identity, other studies examined identities that were developed in different contexts and 

potential conflicts or dissonances between these identities. Akerson et al. (2014) and 

Danielowich (2012) explored identities that were developed in different contexts and the 

conflicts or dissonances that arose between these narratives.  In a self-study, Akerson et 

al. explored how an elementary teacher (Akerson) developed an identity as a teacher of 

nature of science (the epistemology of science and development of scientific knowledge 

(Lederman, 2007)), in the context of a third grade classroom and the conflicts that arose 

between her identity as an elementary teacher and her identity as a university professor.  

In their study of preservice secondary Biology teachers, Danielowich uncovered 

dissonances between identities developed in academic contexts (methods courses) and 

those developed in field placement contexts.   

 In an effort to understand how an elementary teacher developed an identity as a 

teacher of nature of science (NOS), Akerson et al. (2014) examined logs kept by the 

researcher/teacher along with video recorded science lessons, lesson plans, and student 

work.  They identified two sets of factors that played a role in Akerson’s identity 

development as a teacher of NOS.  One set was her personal struggle, primarily 

emotional, arising during the experience of returning to an elementary classroom from 

her university position.  The second set consisted of contextual challenges including the 

support of administrators, available time, and the influence of students.  Through this 

self-study, Akerson et al. concluded that teachers face a variety of challenges in 

developing their professional identities as teachers of NOS and that this identity is 
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continuously impacted by contextual factors.  Furthermore, for Akerson the conflict 

between her identity as an elementary teacher and her identity as a university professor 

was seen as potentially productive rather than solely as a constraint for her identity 

development.  In fact, Akerson et al. argued that what they referred to as multiple sub-

identities could support each other rather than challenge each other. 

 In another study that uncovered dissonances between two identities, Danielowich 

(2012) explored the development of reform-minded teaching identities using reflections 

on teaching written by preservice secondary Biology teachers.  These reflections were 

written about lessons taught during their science methods course as well as during their 

subsequent field placement experience.  Danielowich used five practice-oriented lenses: 

lesson format, assessment, classroom climate, lesson content, and lesson coordination to 

analyze participants’ alignment with reform-based science teaching.  Although this study 

focused on teaching practice, direct observations of teaching were not used as a data 

source.  This study revealed that context influenced the identities of the preservice 

teachers and that there were dissonances between the identities developed in academic 

contexts (methods courses) and those developed in the field placement contexts.  

However, Danielowich also found that these dissonances were productive learning spaces 

when they occurred at intermediate levels.  When there was either little or much 

dissonance between identities in the two contexts, less learning occurred.  Danielowich 

attributed this to the ongoing identity work that occurred for the preservice teachers as 

they moved from one context to another.  He theorized that if the transfer was too close 

or too far apart it made shifting the identity work from one context to another overly 

challenging.  In contrast, the intermediate level of dissonance was thought to support the 
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transfer between contexts and ongoing identity work being done by the preservice 

teachers. 

 Danielowich (2012) and Akerson et al. (2014) concluded that a conflict or 

dissonance between different identity stories could be a potentially productive learning 

space. There are many stories that may be told about who preservice teachers are/will be 

as teachers of science by preservice teachers themselves as well as by others. The work 

by Danielowich and Akerson et al. suggests that differences in these stories might be 

important for learning.  Therefore, it is important to explore not only these different 

stories, but also how preservice teachers enact these stories as they are learning to teach 

science. 

 Research that focused on the influence of experiences and context on identity 

explored science teacher identities beyond their relation to science as a discipline and 

demonstrated how experiences as learners as well as context played a role in the 

development of the complex stories that are told about teaching science (Avraamidou, 

2014b; Danielowich, 2012; Eick & Reed, 2002; Moore, 2008; Saka et al., 2013; Siry & 

Lara, 2012; Upadhyay, 2009).  For preservice teachers, their experiences as students have 

the potential to impact not only their identity in relation to science as a discipline, but 

also how the stories that are told about being teachers of science will develop throughout 

learning to teach (Avraamidou, 2014b; Eick & Reed, 2002).  Additionally, identities in 

relation to teaching science are fluid and influenced by context, in particular the level of 

support available to the preservice or beginning teacher (Avraamidou, 2014b; Saka et al., 

2013; Siry & Lara, 2012; Upadhyay, 2009).  Although context was recognized as an 

important influence on identity stories what remains to be understood is how these stories 
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are performed in classrooms and which stories may shape these performances.  

Additionally, in addition to influencing the stories that are told, the context may also 

shape how a particular story is enacted.  For example, the same story about what it means 

to be a teacher of science who engages students in the practices of science may be 

enacted differently in a student teaching placement classroom than it would be in another 

context.  Thus, it is important to not only examine the influence of context on stories, but 

also on the enactment of these stories. 

Identity in Relation to Students 

There has not been a significant amount of research done on teachers’ identities in 

relation to students.  The work that has been done in this area has primarily examined 

teachers’ identities in relation to be being teachers of diverse students. This identity is 

rooted in a commitment to social justice, but like other identity stories it is also 

influenced by context.  Studies by Moore (2008) and Upadhyay (2009) explored how 

teachers developed and maintained identities as agents of change, while Settlage, et al. 

(2009) examined preservice teachers’ identities in relation to diverse students. 

 Moore (2008) found that preservice teachers’ views of themselves as agents of 

change were connected to the development of their identities as teachers.  The preservice 

teachers who did not see themselves as agents of change tended to be those who had also 

not yet developed a strong sense of themselves as teachers (Moore, 2008). The preservice 

teachers in Moore’s study perceived a role as a change agent as something that was 

expected of them as teachers and that it was a critical part of their work with students.  

However, many of the participants also saw the scope of their agency as limited to their 

personal classrooms, rather than the broader community.  Within the context of their 
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classrooms, several of the participants identified science in particular as a content area 

where they could act as agents of change for their students; these preservice teachers also 

had a strong science teacher identity which may have contributed to their desire to act as 

change agents through science teaching (Moore, 2008).  Some preservice teachers in 

Moore’s study also expressed concerns over their developing identities as both science 

teachers as well as agents of change.  Many of these concerns were based in fears about 

having the knowledge and skills to successfully teach science (Moore, 2008).  Despite 

these concerns and other concerns about whether schools would offer the necessary 

support for their actions as agents of change, the majority of the participants in Moore’s 

(2008) study felt hopeful about developing identities as both science teachers and change 

agents. 

The fear that preservice teachers in Moore’s (2008) study expressed about schools 

offering enough flexibility for them to act as agents of change were also uncovered by 

Upadhyay (2009) in his exploration of an elementary science teacher’s identity in a high 

stakes testing environment.  Daisy, the teacher in Upadhyay’s study, strongly identified 

as a science teacher of minority students, which she defined as “[investing] in minority 

students and their success in science through parent involvement and engaging and 

‘culturally relevant’ science pedagogy that supports her students’ ability to learn and 

retain science.” (Upadhyay, 2009, pp. 576–577)  Her desire to improve her students’ lives 

through science aligns with expectations of teaching science for social justice and being 

an agent of change for her students.  However, Daisy encountered challenges from 

administrators in the high stakes testing environment of the “low-performing” school 

where she taught.  In her science teaching, Daisy negotiated her identity as a science 
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teacher of minority students as well as her identity as a teacher whose students were 

prepared to be successful on high stakes tests (Upadhyay, 2009).  This negotiation 

manifested itself in the types of student work that Daisy displayed on the walls of her 

classroom on a daily basis and how this changed on days when district administrators 

came to observe (Upadhyay, 2009). 

In contrast to Daisy, the teacher from Upadhyay’s (2009) study, the preservice 

teachers who participated in Settlage, et al.’s (2009) study did not particularly identify 

themselves as teachers of diverse students even when they were working in diverse 

classrooms.  These preservice teachers described diverse students as providing variety 

within the classroom, but did not describe teaching diverse students as a specific part of 

their teaching practice (Settlage et al., 2009).  Instead, the preservice teachers described 

qualities of being an effective teacher of science in terms of students being engaged in 

fun activities (Settlage et al., 2009).  This description did not include meeting the needs 

of diverse students in particular (Settlage et al., 2009).  Furthermore, based on this 

definition of what it meant to be a successful teacher of science, the preservice teachers 

who were part of this study felt that their engaging and fun science lessons met the needs 

of diverse students in their classes (Settlage et al., 2009). 

 Like many other studies of teacher identity reviewed here, Moore (2008) relied on 

data sources which provided insight into how preservice teachers described their 

identities as science teachers, but did not investigate how these identities were enacted in 

the classroom.  This leaves a question about how the teachers who saw themselves as 

agents of change enacted this identity in the context of a science classroom.  Although 

Upadhyay (2009) included observations of Daisy’s teaching in his characterization of her 
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identity as a teacher of science, he did not differentiate between the way she described 

her identity and the way it was enacted in the classroom.  Rather, both the way she 

discussed being a teacher and her actions were used to describe what Upadhyay classified 

as different identities that Daisy had.  I would consider what Upadhyay classified as 

different identities to instead be different stories about her identity as a teacher of science 

and argue that exploring the way Daisy enacted these stories should be considered 

separately from the way she described them in order to gain a deeper understanding into 

how her stories and performances were related to one another.  Unlike Daisy, who had 

different stories about who she was as a teacher of science including one that was 

specifically about being a teacher of minority students (Upadhyay, 2009); the preservice 

teachers in Settlage et al.’s (2009) study told a story about being a teacher of science that 

did not particularly include being a teacher of diverse students.  Taking into consideration 

preservice teacher’s identities as both teachers of science as well as teachers of students 

has the potential to offer insights that would remain hidden if either identity was 

examined as being entirely independent of the other. 

Conclusion 

Previous work on teachers’ identities in relation to teaching science and teaching 

students has led to understandings of how these identities develop.  This work has shown 

that identity in relation to science as a discipline and prior learning histories play a role in 

developing identities as teachers of science.  Additionally, context has been demonstrated 

to have an influence on the development and maintenance of identities as reform-minded 

teachers of science.  The role of prior learning histories and context suggest the influence 

of identity stories authored by different people.  What now needs to be explored is what 
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these stories tell about who preservice teachers are as teachers of science and how these 

stories shape the enactments of preservice teachers in classrooms.  Work that examined 

identities as teachers of students primarily focused on being teachers of diverse students.  

This is only one aspect of an identity as a teacher of students and there may be other 

stories about being a teacher of students that might shape enactments. 

In a recent review of science teacher identity research Avraamidou (2014a) 

identified an understanding of how teachers put their identities into practice as being 

largely absent from current literature on science teacher identities and recommended that 

researchers explore the enactment of identities in the classroom.  In order to better 

understand preservice elementary teachers’ identities as teachers of science and teachers 

of students research is needed not only on how identities are enacted in the classroom, but 

also on how identity stories told by different authors may shape these enactments.  In the 

next section I will build the framework that I will use to explore identity stories and how 

these stories may shape enactments. 

Framework 

 In this section I describe the framework that I use to understand the identities of 

preservice elementary teachers as teachers of science and teachers of students.  This 

framework is used to interpret the stories that are told by preservice teachers as well as 

stories told about preservice teachers by others.  Additionally, this framework explores 

how these stories may shape the enactment of science teaching by preservice teachers in 

classrooms.  Finally, I describe how I identify which stories were significant for 

preservice teachers’ identities as teachers of science and teachers of students. 
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Narrated Identities 

Identities are stories about who someone is or will become in relation to a 

particular context.  These stories may be told (Sfard & Prusak, 2005) or they may be 

enacted (Tan et al., 2013).  For preservice teachers, these are stories about who they are 

or will become as teachers.  These narratives are not an expression of identity; they are 

the identity (Sfard & Prusak, 2005).  

These identity narratives may be understood as fitting into two subsets: an actual 

identity, stories about who someone is at present and a designated identity, stories about 

who someone will become in the future (Sfard & Prusak, 2005). For preservice teachers, 

their actual identity may be that of a novice who is learning to teach, but they may also 

narrate a designated identity about who they expect to be in the future as a teacher.  

Generally, actual identity stories are those which are told in present tense (e.g. “I am a 

teacher who . . . “) while designated identity stories are told in future tense (e.g. “ I want 

to be a teacher who . . .”).  While designated identities may be distinct from actual 

identities, they may also represent a points along a continuum of development.  For 

example, a preservice teacher might tell a designated identity story about wanting to be a 

teacher who engages students in the practices of science.  As part of this story the 

preservice teacher might describe parts of this identity as present in their actual identity 

as a novice teacher while other parts are described as still out of reach for them as a 

novice teacher. 

Sfard and Prusak (2005) described learning as playing a key role in closing the 

gap between someone’s actual and designated identities.  Preservice teachers are actively 

engaged in learning to teach and as such during this time there is great potential for the 
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development of their identities as teachers.  Consequently, recognizing actual and 

designated identity stories is particularly useful when considering preservice teachers’ 

identities as teachers of science and teachers of students.  

A story of identification is influenced by the author as well as the recipient of the 

story (Sfard & Prusak, 2005). Sfard and Prusak described three types of identities 

depending on the relationship between the author and recipient: 

• First-person identity narratives in which the author of the narrative is the person 

being identified.   

• Second-person identity narratives are those in which the person being identified 

is the recipient of a story told by someone else. 

• Third-person identity narratives are ones in which the identified person is neither 

the author nor the recipient of the story. 

In addition to these three types of identities there is a special case of first-person 

narratives that exist when they are self-told. These stories that someone tells themselves 

about who they are is what is most often referred to when people speak of identity 

without further clarification.  These identities are those that “are likely to have the most 

immediate impact on our actions” (Sfard & Prusak, 2005, p. 15).   Furthermore, these 

self-told stories are inaccessible to others because once they are told to someone else they 

become standard first-person identity narratives. 

In the case of preservice elementary teachers, these narrations can be used to 

explore the stories that are told about being a teacher of science as well as being a teacher 

of students.  Stories about being a teacher of science are those which highlight teaching in 

relation to science content specifically.  For example, these stories might highlight the 
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use of questions or the role of hands-on activities in supporting science learning.  Stories 

about being a teacher of students are those that foreground students rather than the 

science content.  Examples of these kinds of stories are those that center on ideas such as 

classroom management or using student ideas.  While stories may contain elements that 

relate to science content as well as students, they can be recognized as stories about being 

a teacher of science or teacher of students based on which element is emphasized by the 

storyteller.  

Enactments of Identity Stories 

The stories that are told about who preservice teachers are or will become may 

shape their actions.  Preservice teachers may enact a number of different narrations as 

they are learning to teach.  The stories that are enacted by preservice teachers may 

include the story they tell themselves, the stories that are told by their mentor teachers, as 

well as the stories that are told by teacher educators about who they are as teachers. In 

their work examining middle school girls’ identities in relation to science, Tan, Calabrese 

Barton, Kang, and O’Neill (2013) used the idea of identities-in-practice (Lave & Wenger, 

1991) to explore how the girls engaged in the practices of the communities of which they 

were members.  This was done either through the stories that they told, narrated 

identities-in-practice, or through their actions, embodied identities-in-practice (Tan et al., 

2013).  Drawing on this idea that individuals perform their identities through their actions 

within a particular context (Tan et al., 2013), the actions preservice teachers take when 

teaching can be thought of as performances of actual and designated identities as teachers 

of science and teachers of students.  These enactments may be of either actual or 
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designated identities in the same sense that Sfard and Prusak (2005) described narrations 

of actual and designated identities.  

The enactment of a designated identity requires that a preservice teacher act out a 

story not about who they are in the present moment, but about whom they are likely to be 

in the future.  This conception of enacting a designated identity builds on Wenger’s 

(1998) description of the role of imagination in relation to identity.  Imagination allows 

individuals to move beyond their current practice by “creating images of the world and 

seeing connections though time and space by extrapolating from our own experiences” 

(Wenger, 1998, p. 173).  This view of imagination offers a way for people to expand their 

view from the current time and space and work on identity formation through the 

production of images beyond their current practice.  Through the enactment of a 

designated identity, someone may perform part of these imagined views of their future 

practice. 

Nasir (2002), drew on this idea of imagination and identity when she explored 

high school basketball players identities.  For these basketball players, imagination 

allowed for the development of a designated identity that connected their actual identity 

as high school players to a future identity as college or professional players.  As the high 

school players aligned themselves with this future identity, it impacted their current 

practice (Nasir, 2002).  Much like these basketball players, preservice teachers may be 

able to work toward their designated identities as teachers of science by enacting part of 

these imagined futures while they are still student teachers. 

During their student teaching experience, preservice teachers may enact stories 

about who they are right now as preservice teachers as well as stories about the teachers 
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they expect to be in the future.  These enactments may be shaped by the stories that are 

told about who the preservice teacher is in this moment as a student teacher (actual 

identity) as well as who the preservice teacher may become in the future (designated 

identity).  These stories may be authored by the preservice teachers themselves, their 

mentor teachers, and their teacher educators.  As they perform these stories about who 

they are as teachers of science and teachers of students, preservice teachers may enact 

these narrations in their entirety or they may enact pieces from different stories. 

When exploring how identity stories may shape enactments it is particularly 

important to consider the special case of preservice teachers’ self-told first person 

narratives.  As Sfard and Prusak (2005) pointed out self-told first person narratives are 

those that may influence actions most immediately.  Therefore, exploring how preservice 

teachers enact the stories they tell themselves about who they are as teachers of science in 

relation to science and students is particularly important. In addition to these self-told 

first person narratives, Sfard and Prusak also noted the role that what they termed as 

“significant narrators” played in the development of identities.   

Significant Narrators 

 A significant narrator is someone whose stories are particularly influential from 

the perspective of the person being identified.  Furthermore, significant narrators are 

those whose stories have the most influence on someone’s actions (Sfard and Prusak, 

2005).  In her exploration of identity as a lens through which to consider science teacher 

preparation, Luehmann (2007) proposed that with respect to preservice teachers, the 

“significant narrators might include professors, peers, supervisors, cooperating teachers, 

and colleagues” (p. 833).  These significant narrators may support preservice teachers as 
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they enter the community of teachers by being “empathic listeners”, “guides,” and 

providers of “wise ‘scripts’” that could be used by preservice teachers when they 

encounter dilemmas (Bang & Luft, 2014).   Given the influence of significant narrators 

on preservice teachers’ identities, it is important to recognize which stories these 

narrators are telling. 

Significant narrators are the providers of those stories that are reflected in the 

stories that preservice teachers tell about their designated identities and/or those stories 

that are enacted by preservice teachers when they are teaching science lessons.  

Significant narrations are evident when preservice teachers tell stories about who they 

will be in the future which reflect stories told by another narrator.  Evidence for these 

connections may be found in the use of the same terms by the narrator and the preservice 

teacher.  For example, a preservice teacher might talk about being a teacher of science 

who provides students with experiences before explanations, an idea that comes from the 

science methods course.  The use of similar vocabulary indicates that the science methods 

course is a significant narrator for this aspect of the preservice teacher’s identity.  

Furthermore, significant narrators are recognized when preservice teachers attribute a 

particular story to someone.  For example, a preservice teacher might describe an aspect 

of their identity as something that was learned from a mentor teacher, which indicates 

that the mentor teacher is a significant narrator for that particular aspect. 

In order to identify significant narrators for preservice teacher enactments, the 

stories that are told can be compared to enactments while the preservice teacher is 

teaching a science lesson.  Another signal that a narrator is significant for enactments is 

when preservice teachers reference the narrator when telling a story about their 
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enactment.  For example, a preservice teacher may start a science lesson by introducing a 

driving question, which was part of the story told about being a teacher of science by the 

science methods instructor.  This would indicate that the science methods instructor was a 

significant narrator for this aspect of the preservice teacher’s identity.  Furthermore, the 

preservice teacher might later tell a story about this enactment that includes learning 

about driving questions in the science methods course, which would further support the 

conclusion about the source of this significant narration. 

Summary 

In this work, I explore multiple stories about who preservice teachers’ are as 

teachers of science in relation to science and students.  In order to do this I examine the 

stories that are told about who preservice teachers are as teachers of science in relation to 

science and students.  I explore who is authoring these stories (preservice teachers, 

mentor teachers, and teacher educators) and whether or not these narrators are significant 

for preservice teachers’ identities as teachers of science and teachers of students.  

Additionally, I consider whether the stories are about whom preservice teachers are now 

(actual identities) or who they are expected to become in the future (designated 

identities).  Then I look at how the preservice teachers are performing these stories about 

themselves as teachers of science and teachers of students and investigate how the stories 

may shape these performances. 

Research Questions 

1. Who are the narrators of preservice elementary teachers’ actual and designated 

identities as teachers of science and teachers of students? 
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2. How are preservice elementary teachers’ identities in relation to teaching science 

and teaching students reflected in their enactments as teachers of science and 

teachers of students? 
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CHAPTER THREE: METHODOLOGY 

This chapter describes the methods I used for my qualitative study that 

investigated preservice elementary teachers’ identities as teachers of science and teachers 

of students and the enactments of these stories.  Using case studies as my mode of 

analysis, I developed cases that described the preservice teachers’ identities and explored 

the ways in which these identities were reflected in the enactments of the preservice 

teachers in classrooms.  In this chapter, I first describe the context and participants of my 

study.  Then I describe the sources of data that were collected and how these data were 

analyzed.  Finally, I offer a description of the process through which my findings were 

validated as well as my own positionality in relationship to the participants and focus of 

this study. 

Context 

 The context of this study was the elementary teacher preparation program of a 

large, land-grant, research university in the southwestern United States.  In particular, the 

context was the final semester of the program during which preservice teachers were 

student teaching.  Prior to this semester, preservice teachers had completed their 

academic coursework that included courses in teaching methods for different subject 

areas (mathematics, reading, science, social studies, and writing).  During student 

teaching, preservice teachers were placed in a local elementary classroom where they 

worked with a mentor teacher.  Additionally, preservice teachers were assigned to a 

student teaching supervisor from the university. 

The preservice teachers spent 75 days in their student teaching placements over 

the course of the semester.  For 20 days of this time, preservice teachers had the primary 
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responsibility for all instruction, a period known as full takeover.  The timing of full 

takeover can vary, but it generally occurred around the middle of the semester.  Prior to 

full takeover preservice teachers took on increasing responsibility for instruction within 

the classroom. 

Student teaching supervisors were expected to have contact with the student 

teachers they were supervising each week and to observe them teaching once every two 

weeks.  Following each observation, supervisors met with the student teacher to share 

observations and feedback about the student teacher’s performance.  While there is no 

program requirement for the supervisors to observe student teachers teaching lessons in 

different content areas, individual supervisors may ask to observe lessons across different 

content areas.  In addition to documenting observed lessons, the supervisors also 

completed mid-term and final evaluations of the student teacher’s performance in the 

classroom. 

Participants 

 The primary participants in this study were three preservice teachers in their final 

semester of the teacher preparation program.  In addition to these three preservice 

teachers, the mentor teachers, science methods course instructors, and student teaching 

supervisors who worked with each preservice teacher were also participants in the study.   

 Participants were recruited from the group of preservice teachers who had 

placements in elementary school classrooms for their student teaching experience during 

the semester of data collection, Spring 2015.  Since I was interested in the stories that 

science methods instructors told about preservice teachers, I excluded those students who 

were in my section of the science methods course from the pool of potential participants 
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in order to avoid this potential source of bias.  In order to participate in the study, 

participants had to be planning to teach science during their student teaching placement.  

While this was a necessary criteria in order to be able to observe student teachers 

teaching science it also introduced a potential bias to the study since teaching science 

lessons during student teaching was not a requirement of the program.  Additionally, the 

preservice teacher’s mentor teacher, student teaching supervisor, and science methods 

course instructor also had to be willing to participate in the interviews that were part of 

the study. 

From the initial recruitment efforts, six preservice teachers with student teaching 

placements in five local school districts indicated interest in participating in my study.  

However, three of these districts denied permission for classroom observations.  This 

resulted in a sample of convenience consisting of three preservice teachers with student 

teaching placements in two local school districts.  See Table 3.1 for a list of all 

participants. 

Table 3.1 
Study Participants 

Student 
Teacher School Grade 

Level Mentor Teacher 
Student 

Teaching 
Supervisor 

Science 
Methods 
Instructor 

Emmy Madero 
Elementary 

 

1st Luis Dorothy Jocelyn 

Valentina Frank 
Elementary 

 

2nd Ada 
Barb (science) 

Rosalind Esther 

Cecelia Bell 
Elementary 

1st/2nd Antonia Maria Jocelyn 
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Cecelia had a placement in a combined first and second grade English Language 

Development (ELD) classroom with 16 students who were all English language learners2.  

She was pursuing the English as a Second Language (ESL) endorsement for her 

elementary teaching certificate.  Bell Elementary, where Cecelia was a student teacher, 

was a Title I school with 92% of students qualifying for the free or reduced price lunch 

program. Eighty-seven percent of the students at Bell were Hispanic, 4% were African 

American, 4% were White, 2% were Asian, and 2% were Native American (U.S. 

Department of Education, 2015).  Antonia, Cecelia’s mentor teacher, had been teaching 

for 15 years. 

Emmy had a placement in a first grade classroom with 20 students.  She was also 

pursuing the ESL endorsement for her elementary teaching certificate.  Madero 

Elementary, where Emmy was a student teacher, was a Title I school with 86% of 

students qualifying for the free or reduced price lunch program.  Eighty-four percent of 

the students at Madero were Hispanic, 6% were Native American, 5% were White, 3% 

were Asian, and 1% were African American (U.S. Department of Education, 2015).  

Emmy’s mentor teacher, Luis had been teaching for 12 years. 

Valentina had a placement in a second grade classroom with 31 students.  The 

second grade classrooms were organized in what the teachers described as a cluster 

where one class had students designated by the school as academically advanced, another 

class had students who had special needs, and the third class was made up of students 

who did not fall into either of these two categories.  Valentina’s class was the one made 

                                                
2	  English language learners were defined by state guidelines as those students for whom 
English was not the primary home language, the language spoken most often by the 
student, or the first language of the student and who did not initially test as proficient on 
the state English language test (Arizona Department of Education, 2013). 
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up of students who had been designated as academically advanced.  At Frank 

Elementary, where Valentina was a student teacher, 30% of students qualified for the free 

or reduced price lunch program.  Fifty-two percent of the students at Howell were White, 

36% were Hispanic, 7% were Asian, 3% were Multi-racial, 2% were African American, 

and 1% were Native American (U.S. Department of Education, 2015).  The second grade 

teachers at Howell had organized a rotation in which one teacher took responsibility for 

teaching science, health/Spanish, or social studies once a week to each of the three 

classes.  Valentina’s primary mentor teacher was Ada who taught health/Spanish in the 

second grade rotation, but she also worked with Barb who taught science in the rotation.  

Both of these mentor teachers had many years of experience.  Ada had been teaching for 

40 years and Barb had been teaching for 35 years. 

Data Collection 

 I collected data during the semester that the participants in my study were 

engaged in their student teaching experience.  In this section I describe the data sources I 

used to collect stories about teaching science and teaching students, enactments as 

teachers of science and students, and stories about these enactments.  For each data 

source I detail how it contributed to my understanding of the stories that are told and how 

these identity stories may shape enactments.  

Collecting Stories About Teaching Science and Teaching Students 

As Seidman (2006) noted, interviews call for “understanding the lived experience 

of other people and the meaning they make of that experience” (p. 9). Using interviews, I 

collected stories that were told about who preservice teachers were/would become as 

teachers of science and teachers of students.  I collected the stories that were told by the 
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preservice teachers themselves, as well as those told by their mentor teachers, their 

student teaching supervisor, and their science methods course instructors.   

The stories that were told by the preservice teachers themselves are what Sfard 

and Prusak (2005) called first person narratives and as such are particularly likely to 

impact the actions of the preservice teachers.  I also interviewed the mentor teacher, 

student teaching supervisor, and science methods course instructor who worked with each 

participant as they learned to teach science.  These additional third person narratives were 

important, because I believe that these individuals are potentially significant narrators 

(Luehmann, 2007)  and as such may be particularly influential in terms of the preservice 

teachers’ identities.  Additionally, the stories that were told by mentor teachers, science 

methods course instructors, and student teaching supervisors also provided contextual 

information that helped me understand the stories told by preservice teachers.  For 

example, if the student teaching supervisor required student teachers to teach science 

lessons, preservice teachers who volunteered to participate in my study may have been 

teaching science for this reason and not necessarily because they wanted to teach science.  

 I conducted semi-structured interviews (Marshall & Rossman, 2010) which while 

structured around a protocol also allowed for the pursuit of emergent lines of inquiry that 

arose during the interview.  By using semi-structured interviews, I was able to leverage 

the strengths of both structured as well as unstructured interviews.  The interview 

protocols allowed for consistency across participants, which aided in interpretation and 

comparison across participants.  However, by allowing for follow-up questions that were 

not part of the protocols, I was able to explore topics with greater breadth and depth, an 
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advantage of unstructured interview techniques (Fontana & Prokos, 2007). The goals for 

each interview are described in the following sections.   

Preservice teacher interview.  The primary purpose of this interview was to 

explore the actual and designated identities of the preservice teachers in relation to 

teaching science and teaching students.  I asked preservice teachers to describe 

themselves as a teacher of science as well as describe themselves in relation to students.  

Additional questions in this interview focused on the stories that the preservice teachers 

told about who they were at this moment in their student teaching (e.g. If someone were 

to walk into your student teaching classroom while you are teaching science, what would 

it look like?) as well as stories about who they expected to be in the future (e.g. If 

someone were to walk into your classroom five years from now while you are teaching 

science, what would it look like?).  These types of questions were designed to elicit both 

the actual and designated identities of the preservice teachers. The protocol for this 

interview can be found in Appendix A.  

Mentor teacher interviews.  Mentor teachers were another author of the stories 

that are part of the identities of preservice teachers.  During student teaching, preservice 

teachers worked closely with mentor teachers in the classroom of the mentor teacher.  As 

such, it is expected that mentor teachers may be significant narrators of stories about who 

the preservice teacher was/will become as a teacher of science and students.  The goal of 

this interview was to elicit these stories that the mentor teacher told about the preservice 

teacher.  In order to elicit these stories, I asked the mentor teacher questions similar to 

those asked of the preservice teachers, but framed as being about who the preservice 

teacher was as a student teacher (e.g. How do you expect your student teacher to teach 
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science while they are in your classroom? How would you describe your student teacher 

as a teacher of science?) as well as who they will be as teacher in the future (e.g. Imagine 

your student teacher five years from now, how will they be teaching science in their 

classroom?).   The protocol for this interview can be found in Appendix B. 

Science methods course instructor interview.  In addition to the stories told by 

preservice and mentor teachers, the science methods course instructor also told a story 

about who the preservice teacher was/will become. The science methods course instructor 

did not work directly with preservice teachers during student teaching and as such may 

not be as significant a narrator as the mentor teacher or student teaching supervisor.  

However, unlike mentor teachers or student teaching supervisors who may be more 

broadly focused, the primary focus of the science methods course instructor was 

supporting preservice teachers in learning to teach science.  Therefore, the stories the 

instructors told might be particularly significant in terms of identities as teachers of 

science.  This interview focused on eliciting the instructor’s stories about who the 

preservice teacher was/will become as a teacher of science and as a teacher of students.  

Similar to the mentor teacher interviews, the interview with the science methods course 

instructors focused on the stories they told about who the preservice teacher was as a 

teacher of science and teacher of students during student teaching as well as who they 

will become in the future.  The protocol for this interview can be found in Appendix C. 

Student teaching supervisor interview.  As the university teacher educator who 

works directly with student teachers, the student teaching supervisor was another author 

of stories about who the preservice teacher was/will become as a teacher of science and a 

teacher of students.  Unlike the science methods course instructor, who was no longer an 
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instructor of record for student teachers, the student teaching supervisor oversaw 

preservice teachers during their student teaching experience and as such was potentially 

another significant narrator of stories about the preservice teachers.   Additionally, while 

the science methods instructor has science teaching as a focus, the student teaching 

supervisor, much like the mentor teacher was focused across all subject areas that the 

student teacher is responsible for teaching.  This interview focused on eliciting the 

supervisor’s stories about who the preservice teacher was/will become as a teacher of 

science and as a teacher of students.  Similar to the mentor teacher and science methods 

course instructor interviews, the interview with the student teaching supervisor focused 

on the stories they told about who the preservice teacher was during student teaching as a 

teacher of science and teacher of students as well as who they will become in the future.  

The protocol for this interview can be found in Appendix D. 

Unmoderated focus group.  Given that identities are influenced by both the 

author of the story as well as to whom the story is being told (Sfard & Prusak, 2005), an 

unmoderated focus group was used in an attempt to mitigate the influence of researcher 

as recipient for the stories told by preservice teachers.  In the unmoderated focus group, 

the three preservice teachers that were part of the study were brought together and asked 

to describe themselves as teachers of science both now and how they expect to be in the 

future.  I provided the participants with several discussion prompts (see Appendix E), 

started the recording device, and left the room.  The only directions that were given to the 

participants was to talk about their experiences teaching science as student teachers and 

that they could use the prompts as discussion starters as necessary. These prompts were 

provided in written form to the participants.  While I was the ultimate recipient of these 
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stories, a fact that was known to the participants, it was my hope that removing my 

physical presence from the room diminished my influence on the stories that were told 

about teaching science.  These stories were considered to be the stories that preservice 

teachers tell their peers about who they are as teachers of science and teachers of 

students.  This unmoderated focus group lasted for an hour and twelve minutes.  While 

the conversation covered many topics related to the student teaching experience, the 

participants used all of the provided discussion prompts during the course of the 

unmoderated focus group. 

Mentor Teacher/Student Teaching Supervisor-Preservice Teacher 

Conversations.  In an effort to collect stories told to preservice teachers directly 

by their mentor teachers, I provided each preservice teacher with an audio recorder and 

asked them to record any planning conversations they had with their mentor teachers 

about the science lessons I would be observing.  This effort was only successful with one 

preservice teacher, Cecelia who recorded three conversations with her mentor teacher.  

Valentina recorded the conversation with her student teaching supervisor that occurred 

after the first lesson I observed, a lesson that was also observed by her student teaching 

supervisor.  Emmy did not record any conversations. 

Collecting Enactments of Teaching Science and Teaching Students 

In order to understand how preservice teachers’ enact identities as teachers of 

science and teachers of students, I observed each participant teaching a sequence of three 

related science lessons.  Observing multiple science lessons for each participant enabled 

me to develop a richer understanding of their enactments than would be achieved by 

observing only a single lesson.  For each three-lesson sequence that I observed I 
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conducted pre and post lesson sequence interviews and collected copies of any written 

lesson plan materials.  Each of these data sources is described in more detail below. 

Lesson plan. I asked participants to provide copies of any written lesson planning 

materials that accompanied the lesson I am observing.  The materials I received from 

student teachers included informal lesson plans, formal lesson plans, and copies of pages 

from teachers’ guides and workbooks.  The primary use of these lesson plans was to aid 

in the interpretation of the observed science lesson.  Lesson plans provided a record of 

the intended enactment of science teaching.  Comparing this with the how the lesson was 

taught in the classroom helped provide evidence of how stories about who the preservice 

teachers are as teachers of science and students were shaping their enactment of these 

stories. 

Lesson observation.  Each science lesson was video recorded to allow for 

multiple viewings during analysis.  In addition to video recording, field notes were taken 

during the observation of the lesson.  Field notes focused primarily on the context of the 

classroom (e.g. physical arrangement of the classroom, presence/actions of the mentor 

teacher, etc.).  The LessonNote iPad app (Lesson Study Alliance, 2012) was used to take 

field notes during lesson observations.  In these field notes, I also noted moments, which 

I might ask preservice teachers about during the post-lesson interview.  An excerpt of a 

field note collected with LessonNote can be found in Appendix F.  The main purpose of 

the field notes was to capture elements of the classroom environment that might not be 

captured on the video recording.  LessonNote time stamps each note that is made which 

allowed me to synchronize my field notes with the video recording made of the lesson.  
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After each lesson observation I wrote additional informal field notes about the lesson in 

which I recorded my impressions from the observation. 

These field notes when used in concert with the video recordings allowed for the 

development of a rich description of what happens during each observed lesson.  These 

rich descriptions were important as I looked for evidence of the ways in which preservice 

teachers were enacting their identities.  I used the video recordings of the lessons as part 

of the post-lesson interviews described in the next section.  In addition, the video 

recordings served as a primary source of evidence about the preservice teachers’ 

enactments as teachers of science and teachers of students. 

Observation notes. Using the video recordings, LessonNote field notes, and post-

observation notes I created detailed observation notes for each lesson I observed.  To 

create these observation notes I began by watching the video of the lesson and transcribed 

the utterances of the preservice teacher.  In addition to transcribing what the preservice 

teacher said during the lesson, I added descriptions of what the teacher and students were 

doing during the lesson.  Then using the LessonNote field notes, I added additional 

information about the context of the classroom and activities that were not captured by 

the video.  Finally, I used my post-observation notes to add details that were not captured 

by either my video recording or the LessonNote field notes.  The resulting observation 

notes provided a detailed description of what occurred during each of the science lessons 

that I observed.  An excerpt of one of these observation notes can be found in Appendix 

G. 
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Collecting Stories About Enactments of Teaching Science and Teaching Students 

Pre and post lesson sequence interviews. The purpose of these interviews was 

to provide context for the observed lessons and to aid in the interpretation of the observed 

lesson.  However, they also provided further information about the identity stories of the 

preservice teachers.  Insights about identities gained from these interviews were included 

as part of the stories preservice teachers told about themselves as teachers of science and 

teachers of students. 

The pre-lesson sequence interview was brief, with the goal of providing an 

overview of the lesson and the classroom context from the perspective of the preservice 

teacher.  Much like lesson plans, these pre-lesson sequence interviews provided 

information about the intended enactment of science teaching and as such provided 

additional insights into how stories about who the preservice teachers were as teachers of 

science and students shaped the enactment of these stories. 

Post-lesson sequence interviews were more in-depth with a goal of providing 

deeper understandings of the lessons that were observed and the enactment of the 

preservice teacher.  One focus of this interview was eliciting more general descriptions 

about the identity enacted during the lesson (e.g. How would you describe yourself as a 

teacher of science during this lesson?) and how this lesson reflected the designated 

identity of the preservice teacher (e.g. If you taught this same lesson five years from now, 

what would be the same? What would be different?).  In addition to these types of 

questions, video-stimulated recall was used to focus attention on particular segments of 

the lessons. 
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Video-stimulated recall is a technique which involves showing the participant a 

video clip in an effort to replicate the context of interest in a way which might not be 

readily achieved through an interview alone (Lyle, 2003).  This technique has been 

identified as useful for exploring teachers’ beliefs and the relationship between beliefs 

and actions (Meade & McMeniman, 1992).  While identity is distinct from beliefs, 

stimulated recall was similarly useful for exploring which narrations might be shaping 

enactments.  To select clips to use as part of the video-stimulated recall, I watched the 

video recording of each lesson and identified moments in the teaching video that I 

believed show the preservice teacher enacting a particular narration or moments in which 

the preservice teacher seemed to make a decision about how to proceed with the lesson.  

For example, if a theme of the narration was being a teacher who uses questions to 

support student learning in science, I identified a moment during the lesson where the 

preservice teacher was using questions during a discussion.  Using this method I selected 

between seven and twelve clips for each preservice teacher.  Since this was more clips 

than I anticipated being able to use during the post-lesson interview, I then ordered them 

based on how interested I was in having the preservice teacher reflect on that moment in 

their lesson. For each preservice teacher I used four or five clips during the post-lesson 

interview.  As part of the post-lesson sequence interview, the preservice teacher was 

shown a clip and asked to explain their actions and decisions at that particular moment in 

the lesson.  The purpose of this video-stimulated recall was to explore the ways in which 

the narrations may have been shaping the preservice teachers’ performances during a 

particular lesson.  In one sense it helped me understand how preservice teachers were 

thinking about a particular identity story by comparing how I identified the kind of 
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teacher the preservice teacher is in each clip with how the preservice teachers described 

themselves.  Additionally, given that there were multiple authors of stories about who 

preservice teachers are as teachers of science and teachers of students; these questions 

offered insights into which stories were being enacted by the preservice teachers. 

Interview protocols for both the pre and post lesson sequence interviews can be 

found in Appendix H. 

Table 3.2 provides a summary of the sources of data that were collected as part of 

this study and which sources were used to collect identities narrated and identities 

enacted as teachers of science and teachers of students.   

Table 3.2 
Summary of Data Sources 

Data Source Identities 
Narrated 

Identities 
Enacted  

Preservice Teacher Interview X  
Mentor Teacher Interview X  
Science Methods Course Instructor Interview X  
Student Teaching Supervisor Interview X  
Science Lesson Sequence   

 

Pre-Lesson Sequence Interview X X 
Lesson Plan  X 
Observation (Video and Field Notes)  X 
Post-Lesson Sequence Interview X X 

Unmoderated Focus Group with Preservice Teachers X  
Mentor Teacher/Student Teaching Supervisor-
Preservice Teacher Conversations* X  

*Not collected for all participants. 

Data Analysis 

 Data collected from participants were analyzed in order to create rich descriptions 

of the preservice teachers’ identities and enactments as teachers of science and teachers 

of students.  Once stories and performances were described, I examined them seeking 

evidence of the ways in which the narrations might have been shaping the enactments of 
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the preservice teachers.  In the following sections, I describe how I analyzed data from 

each source in order to describe the preservice teachers’ identities and enactments and 

explore how the narrations might have been shaping the enactments.  Finally, I provide 

details about how the cases were constructed as well as how the data were validated.  

Interviews 

 The preservice teachers’ identities as teachers of science and teachers of students 

were understood primarily through data collected in interviews with the preservice 

teachers themselves, their mentor teachers, student teaching supervisors and their science 

methods course instructors.  While similar analyses were done for each interview, the 

data from all interviews were not combined to describe one identity for the preservice 

teacher.  Rather, since identity narrations are affected by both the author as well as the 

recipient of the story each participant in my study had five identity stories described: the 

one told by themselves, the one told by their mentor teacher, the one told by their science 

methods course instructor, the one told by their student teaching supervisor, and the one 

told to their peers. 

 I transcribed all interviews for analysis.  Analysis began with reading each 

transcript multiple times in an effort to engage deeply with the data (Marshall & 

Rossman, 2010).  Following the initial readings, I applied three layers of coding to each 

transcript.  The initial layer of coding consisted of labeling each story as being about 

what it meant to be a teacher of science, a teacher of students, both a teacher of science 

and students, or neither teacher of science nor teacher of students.  Examples of 

statements from each category can be found in Table 3.3. 
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Table 3.3 
Examples of Teachers of Science and Teachers of Students Codes 

 
  

Code Examples 
Teacher of Science “I really like the idea of like activating the prior knowledge 

with like a science talk or beginning a science lesson with 
like a read-aloud, a science related book, picture book or 
whatever like a magazine or showing it.” 
 
“Science is more...to me in my mind it's more of an 
investigative thing where you have a problem and you're 
trying to find a solution or you're learning new things about 
how things work and why things do what they do.” 

  
Teacher of Students “I'm efficient, I try to get things done as not necessarily as 

quickly as possible but in transition it's important not to 
waste time and I've been trying to work on that with my 
students. I'd like to be more efficient but this semester I've 
accepted that these students are these students and that's not 
gonna change.” 
 
“I always want to encourage my students.  I always have 
high goals for them.” 

  
Teacher of Science and Students “That’s kind of my philosophy of it. Is that we're not just 

fun, but we're making it interesting to them.  We're teaching 
them vital skills like the questioning and I think that's very 
important, you know.” 
 
“You just want to be exposed to it [science] as much as 
possible especially when they're young, because when 
they're young they actually want to learn about it and maybe 
it'll stick with them as they continue on through elementary 
school, middle school, high school, and beyond.” 

  
Neither Teacher “I’m organized because I like to keep things in order and 

that’s something that I think he [mentor teacher] probably 
notices about me.” 
 
“She's very enthusiastic.  She has a lot of energy.  Um, I 
think she's very, very sincere about what it is that she wants 
to do and that is being a teacher.  I think she's very dedicated, 
very devoted to what she's doing.” 
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The next layer of coding consisted of labeling each story as being about who the 

preservice teacher was at that moment (actual identity) or about who they expected to be 

in the future (designated identity).  Examples of statements from each category can be 

found in Table 3.4.  The final layer of coding consisted of open coding in relation to the 

themes of the stories that were being told.   These open codes were then condensed into 

thematic categories (Marshall & Rossman, 2010).  These thematic categories described 

different aspects of the preservice teachers’ identities.  Examples of thematic categories 

and the codes that they consisted of can be found in Table 3.5.  The coding process was 

iterative, consisting of multiple passes through the data to allow for refinement of codes 

and categories (Marshall & Rossman, 2010).   

Table 3.4 
Examples of Actual Identity and Designated Identity Codes 

 

  

Code Examples 
Actual Identity “I'm a little bit anxious, because I'm still new, but I have, I have 

confidence in myself teaching and confidence in the kids that they're 
gonna rise to the occasion.” 
 
“I like to modify and adapt and create lessons that really spark the 
interest of the students, so not just basing it off...I mean yeah 
obviously I'm going to focus on like make sure I meet the standards 
and everything, but I want to make the lessons interesting and 
engaging so that way the students can remember and recall the 
information for like a test or whatever.” 

  
Designated Identity “I'm going to be one of those teachers that does teach science and 

takes about an hour a day set aside to teach science and encourage 
thinking and exploring.” 
 
“I feel like when you have more time and when you become more 
experienced and you've got other things, like classroom 
management, down you're able to become more flexible with the 
curriculum.” 
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Table 3.5 
Examples of Thematic Coding Categories 

 

Observations of Science Teaching 

Enactments are the performances of the stories that are part of an identity.  For the 

preservice teachers who were part of my study, the performances that I was interested in 

were those that were enacted as they were teaching science.  Data collected as part of 

science lesson observations served as the source of information about preservice 

teachers’ enactments as teachers of science and teachers of students.  These data included 

the pre and post lesson interviews, lesson plans, video recordings of science lessons, and 

field and observation notes from the observed science lessons.   

The analysis of the interviews, described in the previous sections, informed the 

analysis of the data collected as part of the observations of science teaching.  The 

identities that were described through the analysis of the interviews were used as a lens 

Thematic Category Codes Included 
Exploring and Investigating Curiosity 

Driving Question 
Experiences 
Experiments 
Hands-on 
Inquiry 
Investigating 
Observing 
Predictions 
I-AIM 

  
Diverse Students Cultural diversity 

Diverse academic levels 
English language learners 
Funds of Knowledge 
Gifted students 
Teach all students 
Modifying for different learners 
Individualization 
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through which I considered the enacted lessons.  Part of the analysis entailed identifying 

what themes of the preservice teachers’ narrations were being enacted in the science 

lessons and who authored the stories that were being enacted.  As part of this analysis, I 

also remain opened to the possibility that there may have been enactments that were not 

part of the identity stories that I was told by or about the preservice teachers during 

interviews.  For example, a preservice teacher might begin a science lesson by 

introducing vocabulary words by having students copy scientific terms and definitions 

into their science notebooks, but none of the stories told by the preservice teacher and 

teacher educators during the interviews I conducted included stories about having 

students copy scientific terms and definitions.  This would be a situation in which the 

preservice teacher is enacting a story that I did not collect as part of interviews.  In this 

situation, the story might be one which was told by someone I did not interview, or one 

that for some reason was not elicited during my interviews. 

Pre and post lesson sequence interviews.  The primary purpose of these 

interviews was to aid in the interpretation of what was observed during the science lesson 

and to illuminate the ways in which stories may have shaped the performances of the 

preservice teachers.  In order to analyze the pre and post lesson sequence interviews for 

data related to identities, I analyzed the interview transcripts using the same procedure 

that was described for other interview data in the previous section.   

In addition to contributing to my understanding of the preservice teachers’ 

identities, the pre and post lesson sequence interviews helped me interpret what was 

observed during the lessons.  For instance, I observed a preservice teacher deviating from 

her lesson plan in response to a suggestion from her mentor teacher.  In the post-lesson 
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sequence interview this preservice teacher explained that her choice as supporting 

students who were English language learners.  In this case the post-lesson interview 

helped me interpret my observation as an enactment of the preservice teacher’s identity 

as a teacher of students who were English language learners. 

Additionally, in my analysis of the pre and post lesson sequence interviews I 

looked for references by the preservice teacher to their mentor teacher, their student 

teaching supervisor, or their science methods course or course instructor.  I used these 

references as evidence of how the identity authored by the mentor teacher, the student 

teaching supervisor, or the science methods course instructor may have shaped the 

performance of the preservice teacher.  For example, one preservice teacher talked about 

how her science methods instructor was “big on questions.”  This supported the idea that 

the identity authored by the science methods instructor was significant for the enactment 

of this preservice teacher. 

Lesson plans.  Lesson plans provided a record of the intended enactment of 

science teaching.  The primary analysis of the lesson plans was to compare them to what 

was actually enacted as part of the observed lesson.  This analysis occurred prior to the 

post-lesson sequence interview.  I noted any discrepancies between the plan and the 

actual lesson and probed these differences during the post-lesson sequence interview.  I 

used these discrepancies as evidence for how identities other than the one that the 

preservice teachers tell themselves may have been shaping the preservice teachers’ 

enactments as teachers of science and teachers of students.  In order to determine this, I 

compared discrepancies to themes from the identity stories that were told about a 

particular preservice teacher.  
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Field notes.  The primary use of the field notes was to contextualize the observed 

science lesson and as such they were analyzed with an eye towards describing how the 

identity of the preservice teacher was reflected in the classroom environment.  An 

example of the type of classroom environment information that was recorded was 

whether students worked alone or were organized into cooperative groups during the 

science lesson.  A classroom in which students were organized into cooperative groups 

for the science lesson might indicate that a possible aspect of the preservice teachers’ 

enactment included being the kind of teacher who wants their students to support each 

other’s learning through working on group tasks.  I then looked for additional evidence of 

this in the enactment of the lesson or in interview data. 

In addition to providing contextual information, I used the field notes to select 

video clips for use in the post-lesson interviews as described in the next section. 

Video recordings.  Shortly after each science lesson observation, the video 

recording was watched.  The goal of this initial viewing was to identify clips that I 

believed were reflective of particular aspects of preservice teachers’ identities to be used 

as part of the post-lesson interviews as described in the data collection section.  Field 

notes written during the lesson helped to inform this selection as well. 

After the initial viewing of the video recordings to identify clips for use in 

interviews, I watched the videos additional times for more detailed analysis of the 

preservice teachers’ enactments.  During this analysis, I gave particular focus to aspects 

of the preservice teachers’ identities that were identified through the analysis of other 

data sources.  I sought evidence of the enactment of these aspects.  For example, one 

aspect of a preservice teacher’s identity as a teacher of science included an emphasis on 
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using questions to support student learning and I sought evidence of this in the analysis of 

the video recordings of the science lessons.   

An important part of this analysis was identifying which identity narration 

described the aspects that were enacted. The preservice teacher may have enacted aspects 

from multiple identity stories and identifying which one(s) were being enacted was an 

important part of understanding how these stories may have shaped the performances of 

the preservice teachers.  For example, a preservice teacher might have described 

themselves as a teacher of science who used curriculum materials to structure their 

science lessons, while their science methods course encouraged the preservice teacher to 

be a teacher of science who modified curriculum materials.  When the preservice teacher 

was observed teaching science their lesson structure matched the structure provided by 

the curriculum materials.  This could be considered evidence that the identity narrated by 

the science methods course was not a significant narrator for the preservice teacher’s 

enactment. 

Identifying Significant Narrators 

 Throughout the process of data analysis I sought to identify who the significant 

narrators were for different aspects of the preservice teachers’ identities as teachers of 

science and teachers of students.  In order to do this I looked for places where the stories 

told about the preservice teacher by someone else (e.g. her mentor teacher) were reflected 

in the identity stories told by the preservice teacher.  In addition to looking for alignments 

in stories, I also looked for ways in which the preservice teacher was enacting stories told 

by someone else.  Alignments between other’s stories and the stories and/or enactments 

of the preservice teacher suggested that the stories were being told by a significant 
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narrator for the preservice teachers’ identity.  Additionally, I made note of places where 

the preservice teacher referred to stories told by other people when telling their own 

stories.  For example, when Cecelia said, “I learned from my mentor Antonia. . .” I 

interpreted this as a signal that Antonia was a significant narrator for this aspect of 

Cecelia’s identity. 

Research Memos 

 Throughout the process of data analysis, I wrote analytic research memos 

(Emerson, Fretz, & Shaw, 1995).  The structure of these memos followed the general 

pattern of a descriptive summary of the data followed by analysis and interpretations.  

The research memos also included questions provoked by the analysis of the data.  One 

function of these memos was as an organizer of my data sources to allow for easier 

review of multiple data sources when constructing cases that were inclusive of all data 

sources.  Additionally, these research memos served as the basis for sharing 

interpretations with others throughout the process of data analysis.  These discussions 

supported the refinement of my analysis throughout the period of analysis. 

Construction of Cases 

 Case studies support an in-depth examination of a particular process or event 

(Creswell, 2009) and as such were suited to the examination of the identities of 

preservice teachers in relation to teaching science and teaching students and their 

enactment within a classroom.  My study was a collective case study (Stake, 1995) in that 

it examined more than one case of the phenomenon of preservice teachers’ identities and 

their enactment.  Recognizing that each case had the potential to offer unique insights 

into the phenomenon, this study did not involve a cross-case analysis of the cases, which 
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could result in a loss of these insights.  Rather, it presents several cases of preservice 

teachers’ identities and how these identities may shape enactment.  Each case includes a 

preservice teacher’s identity and enactments, as well as evidence of the ways in which the 

identity was reflected in the enactment.  An important part of each case is the description 

of aspects of the preservice teachers’ identities as teachers of science and teachers of 

students and the enactment of these identities.  

 To construct each case, I divided stories about being a teacher of science and 

those about being a teacher of students, mirroring the way in which the data was coded.  

Within each section, I described the aspects of the preservice teachers’ identities and 

illustrated them with examples from the stories told by and about the preservice teacher 

as well as the science teaching enactments.  An example of an aspect of an identity is the 

way a preservice teacher described themselves as a teacher of science who provided 

students with hands-on experiences as part of science lessons.  Data from interviews and 

teaching observations was considered holistically with an eye to constructing a rich 

description of preservice teachers’ identities.  These descriptions include evidence of 

which stories were significant for preservice teachers’ identities. 

Reliability and Validity 

 I ensured the reliability of my study through several methods.  First, I double-

checked all transcribed data in order to find any mistakes made during the process of 

transcription.  Second, I wrote research memos about the codes that are used in the 

coding of data to maintain the definitions of codes across different data sources 

(Creswell, 2009).  Third, as I identified themes during the analysis of data, I compared 
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and checked the themes across the various data sources through a process of constant 

comparative analysis (Marshall & Rossman, 2010). 

Given that identities are influenced by the author as well as the recipient it is 

difficult to validate them through methods such as triangulation that require multiple 

sources of data about the same phenomenon (Creswell, 2009).  While I collected multiple 

stories about each participant, they were authored by different narrators and as such were 

not necessarily expected to be consistent with each other.  However, I looked for those 

stories that were consistently told by the authors of the preservice teachers’ identities.  

Those stories that appeared frequently in the identities were those deemed to likely be the 

most resonant stories for their authors.   

Additionally, at the end of each interview I retold the story told by the interviewee 

and asked them if the story I told was accurate.  This helped support the validity of the 

stories since it gave the interviewee a chance to confirm and add details to the story.  

Retelling the story at the end of each interview also helped to minimize the influence of 

my interpretations and to insure that my retelling of the story reflected the story as it was 

told by the interviewee.   

A limitation of the framework used in this study arises from the nature of the 

influence that recipient of an identity narration has on the story that is being told (Sfard & 

Prusak, 2005).  As the researcher, I was in the position of being the recipient of all of the 

stories that are authored by the preservice teachers participating in my study as well as 

their mentor teachers, student teaching supervisors, and science methods course 

instructor.  Furthermore, when I constructed my cases I became the author of these 

identity stories and the recipient shifted to the readers of the cases.  In one attempt to 
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mitigate this limitation, I used an unmoderated focus group as one data source.  It was my 

intention through the use of the unmoderated focus group; I would minimize any 

influence I might have as the recipient of the stories that were told about the preservice 

teachers as teacher of science and teachers of science. 

Positionality 

 Entering into research with preservice elementary teachers, I have several 

identities that come into play.  Some of these identities position me as an expert relative 

to preservice teachers as they learn to teach science.  As a doctoral student in science 

education, I am immersed in ideas and theories that contribute to my thinking about how 

to teach people to teach science.  As an instructor of the elementary science methods 

course, I am expected to teach about theoretical as well as practical considerations for 

teaching science.  Finally, as a former teacher of science I am someone who has a wealth 

of practical experience in teaching science.  These identities as a relative expert could 

emphasize preservice teachers’ feelings of being a novice, who may not feel their 

contributions to understanding the teaching of science would be of value. 

In contrast to my relatively expert roles as a teacher educator and researcher, I 

lack experience teaching elementary school.  While I did teach elementary science, I 

never had to juggle the multiple content roles that elementary teachers do on a daily 

basis.  Additionally, as a science teacher I was not confronted with the daily pressure of 

high stakes testing and the ways in which the testing of language arts and mathematics 

shape the everyday experiences of an elementary classroom.  Although my participants 

are preservice teachers and have not yet fully entered into the world of elementary 

teaching, they have still had more experience with these aspects of an elementary teacher 
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identity than I have had.  As a result, I need to be sensitive to the possibility that my 

participants might feel like I do not understand the challenges associated with being a 

preservice elementary teacher. 
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CHAPTER FOUR: CECELIA 

Overview 

 In this chapter, I explore the stories told by and about Cecelia as a teacher of 

science and a teacher of students as well as the enactment of these stories during science 

teaching.  I begin the chapter with a brief description of Cecelia’s student teaching 

context and the three science lessons that I observed Cecelia teaching.  Next, I examine 

Cecelia’s stories and enactments in order to understand who tells stories that are 

significant to Cecelia’s actual and designated identities.  I also explore how Cecelia 

enacted these identities.  Finally, I present a summary of the findings for Cecelia. 

Cecelia’s Student Teaching Context and Science Lessons 

 Cecelia’s student teaching placement was in a first and second grade combination 

classroom made up of 16 students who were all English language learners (ELLs).   

Cecelia told me that the students in her classroom were primarily immigrant students 

from Central American and Africa.  Although these students had all tested as proficient 

on the state English language test, they remained in an English Language Development 

(ELD) classroom.  The district used a structured English immersion (SEI) model to serve 

the students who were English language learners and English language learners after 

reclassification (ELLARs).  Since the students in Cecelia’s classroom had tested at a 

proficient level they were part of this second category of students served by the ELD 

program.  Lessons in this classroom were aligned with the state English Language 

Proficiency Standards that did not include science content standards. 

Over the course of two weeks I observed Cecelia teach three science lessons to 

her class of first and second grade ELD students.  The school district provided teachers 
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with curriculum materials from the Full Option Science System (FOSS).  Cecelia’s 

classroom was using the Air and Weather FOSS science kit and she used the curriculum 

to plan her lessons.  Cecelia provided a written lesson plan for each of the three lessons I 

observed.  While there were common elements to each lesson plan, she did not use a 

standard format across the three plans. 

Temperature/Thermometer Lesson   

The first lesson I observed in Cecelia’s classroom was focused on measuring 

temperature with a thermometer and lasted approximately 46 minutes.  The goals for this 

lesson were for students to understand how to read a thermometer and predict what the 

weather was going to be the next day.  There were two activities that students rotated 

between during this lesson.  In one students were asked to write a forecast for tomorrow’s 

weather in their science notebooks.  While students worked on this, Cecelia called 

students in groups of three to the back of the room to use a thermometer to measure the 

temperature of two tubs of water. 

Pinwheel Lesson 

The second lesson I observed was focused on wind and lasted approximately 50 

minutes.  In this lesson, Cecelia wanted students to explore how wind made pinwheels 

turn and then make a connection to windmills used to generate electricity.  During this 

lesson, students built pinwheels and then took them outside to see how they would spin.  

While outside Cecelia directed students to hold the pinwheels in various positions to see 

what effect that had on the way the pinwheels were spinning.  When they returned to the 

classroom students shared their observations and watched a video that explained how 

windmills generate electricity. 
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Clouds Lesson.   

The final lesson I observed was focused on types of clouds (stratus, cumulus, and 

cirrus) and lasted approximately an hour.  The goal for this lesson was for students to 

learn the names and characteristics of the three major types of clouds.  This lesson began 

with a science talk focused on what students already knew about clouds.  Then students 

were divided into groups to read a passage about a type of cloud and then using 

information from the reading construct a cotton ball model of the cloud.  Finally, each 

group presented their cloud model and information about their cloud type to the rest of 

the class. 

Teacher of Students 

 Cecelia’s identity as a teacher of students included aspects related to the 

relationship between experiences and explanations in supporting student learning in 

science, the role of classroom management, and how questions could be used to support 

students’ English oral language development.  In the following sections, I explore stories 

told about being a teacher of students by Cecelia, Antonia (her mentor teacher), and 

Maria (her students teaching supervisor).  Through exploring these stories I sought to 

understand who the significant narrators were for Cecelia’s actual and designated 

identities as a teacher of students. 

Stories About How Explanations Scaffold Experiences 

One focus of the stories told by and about Cecelia as a teacher of students was 

about how experiences and explanations should be used to support student learning in 

science.  As Cecelia was teaching the clouds lesson Antonia interrupted her to make a 

suggestion about the sequence of the lesson.  While students were working on making 
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their cotton ball models of clouds using information from the reading passage, Antonia 

suggested that Cecelia show students photographs of each type of cloud.  

[00:32:42.24] Cecelia: I'm gonna do it after, when they're presenting. 'Cause I 

have 'em. 

[00:32:48.17] Antonia: [inaudible] at the beginning and up there so that they 

could see, refer to it as they're working. 

 [00:32:54.20] Cecelia: Yeah I could 

[00:33:02.12] Cecelia: I just wanted them to see if they could comprehend from 

the –  

[00:33:06.28] Antonia: the reading. 

[00:33:07.06] Cecelia: Yeah 

[00:33:10.11] Antonia: [inaudible] 

[00:33:11.13] Cecelia: I can call their attention and then they can start – 'cause 

now that they kind of have an idea I could call their attention. (Clouds Lesson) 

Cecelia offered an explanation to Antonia about why she did not want to show students 

the pictures at this point in the lesson.  However, Antonia did not respond positively to 

Cecelia’s explanation.  Instead of continuing to try to explain her thinking to Antonia, 

Cecelia got the students’ attention and showed them a photograph of each cloud type. 

 During the post-lesson interview, I showed Cecelia a clip from this moment 

during the clouds lesson and asked her about what she was thinking.  Cecelia explained 

why she had planned to show students the pictures at the end of the lesson. 

I just, my whole thing was that I kind of wanted to do it and compare, see if they 

got—you know as scientists you have to take the information out of an article and 
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then—create it or you know whatever.  And then, I wanted to show them after 

they did that.  I wanted to show them, okay now was your interpretation of the 

article the same as the photograph.  “Like, was it the same? Did you get that 

information out of the passage and does it look the same?  Did you create 

something that was exactly the same?” (2:40) 

Cecelia explained why she wanted to wait to show students the pictures of the clouds 

until after they had built their cotton ball models.  For Cecelia, this fit with the story of 

being a teacher of science who provides explanations (the photographs) after students 

have experiences (interpreting the information in the reading passage) which was a story 

from Cecelia’s science methods course. Therefore, Cecelia saw the clouds lesson as 

aligning with the idea of experiences before explanations.  However, since the reading 

passage provided explanations (descriptions of cloud types) its use as an experience did 

not really fit with the idea of experiences that was part of the story told in her science 

methods course.   

 Cecelia then explained why during the clouds lesson she had accepted Antonia’s 

suggestion and showed students the pictures in the middle of the lesson. 

It’s like these kids are ELLs and they're trying to learn the English language and 

for the scaffolding portion of this, they needed that extra you know the SIOP 

[Structured Immersion Observation Protocol] part of it where I was showing them 

pictures and writing the word and writing the information for them.  And so, it 

was a very wise, she's [Antonia’s] very wise, she's taught ELD for how long—and 

so I could see the wisdom in that and it at that point I was like, "I have it this 

way."  But—my whole mind, my mind, my track of organization was like so 
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different, you know because she wanted me to scaffold with them. (2:41) 

Cecelia explained her decision as based on doing what was best for her students who 

were ELLs.  In this situation, unlike during the pinwheels lesson, Cecelia saw the story 

Antonia conveyed as being about what it meant to be a teacher of ELL students.   For 

Antonia, being a teacher of ELL students meant providing language support by using the 

pictures of clouds to support students in making sense of the reading passage.  Cecelia 

took up this aspect of Antonia’s story and incorporated it into her own story about being a 

teacher of ELLs as well as in her enactment during the clouds lesson.  This is another 

indication that for Cecelia, Antonia was a significant narrator of what it meant to be a 

teacher of students, particularly students who were ELLs. 

Stories About Management as Part of “Good Instruction.”   

Another focus of the stories told by and about Cecelia as a teacher of students was 

how classroom management was an important part of what it meant to be a teacher.  

Maria, Cecelia’s student teaching supervisor, was asked about her expectations for 

Cecelia as a student teacher.  She replied, “My expectations are good instruction and 

regardless of what grade level or subject area they're [student teachers are] teaching.”  

Maria continued by describing what she meant by “good instruction.” 

Uh, first of all I'm looking for a very solid measurable objective.  You know, 

whatever it is that they're doing.  I'm looking for um, good planning.  I'm looking 

for a lot of active participation on behalf of the students.  I'm looking for good 

management skills.  And I would say those are the four areas that I really focus on 

with my beginning teachers. (3:6) 

Maria identified four things that she considered to be a focus of good instruction for her 
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beginning teachers: solid, measureable objective, good planning, active participation by 

students, and good management skills.  Of these areas Maria identified management as 

the one that Cecelia could use more work on. 

You know management is an area that all beginning teachers struggle with.  Um, 

so I would say, you know the thing about Cecelia that struck me from the very 

first time is that she was an amazing risk taker when it came to selecting lessons 

to teach.  I mean, I don't know that I would've selected lessons that required so 

many transitions as, and so much movement as her lessons have required.  You 

know usually, you'd wanna keep it sort of safe.  And teach a very good, solid 

lesson, but not have kids up and then come back and then go do this and then go 

back.  And from the very, very first lesson that I thought she took a huge risk and 

so I think learning how to manage all of those transitions is probably the one area 

[that Cecelia could improve].  Not that, that it's horrible, but I think that it could 

probably 'cause you expect a lot of movement, a lot of more talking. I mean that's 

obvious, but maybe some procedures a bit more for—uh huh. To allow for 

investigation, but at the same time [you] need to have some guidelines. (3:14) 

Maria identified management as a common concern for all beginning teachers and then 

described Cecelia as a “risk taker” since she had students moving around during the 

lesson rather than staying in one place for the duration of the lesson.  While Maria 

recognized that Cecelia was having students investigate, she also felt that Cecelia needed 

to implement more procedures or guidelines for student movement and talking during the 

lesson in order to maintain a well-managed classroom. 

When reflecting about things that did not go as well as she would have liked 
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during her science lessons, Cecelia said, “ Maybe just like, there were a couple of 

management things.  I mean you’re gonna get that in any lesson.” (2:2)  While Cecelia 

mentioned that there were a few things about the classroom management that she though 

could have been better she indicated that this was not unique to science and it was 

something that she was not overly concerned about.  

Cecelia also talked specifically about the management of materials during the pinwheels 

lesson. 

Uh, the pinwheel lesson, it was that whole like they didn’t understand how to like 

[motions folding with hands] put it together and I think I talked to you a little bit 

afterwards that I would do some things to help manage it.  But overall, the science 

aspect of it, I really think that I accomplished what I thought I would accomplish.  

I think all of it was just like management. (2:6) 

Here Cecelia noted that she was not completely pleased with how students were able to 

manage the materials necessary to construct the pinwheels.  However, she also explained 

that these challenges did not impact the science aspect of the lesson.  This indicates that 

being the kind of teacher of science that Cecelia wanted to be was of primary importance 

to her and that as long as any challenges with management did not disrupt the “science 

aspect” of the lesson they were not a major concern. 

Maria told a story about Cecelia as a risk taker in the way that she planned her 

classroom lessons.  When Maria expanded on what she saw as risk taking behavior by 

Cecelia was the way in which Cecelia had students move around during her science 

lesson rather than keeping them in one place for the duration of the lesson.  This was 

counter to Maria’s story of how a teacher should manage the classroom in order to 
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prevent a chaotic lesson. Cecelia shared the idea that a classroom should be managed, but 

it was not the overriding concern for her.  Cecelia’s priority was more about teaching the 

science lesson in the way that she thought was best for science rather than in a way that 

was easier to manage, but also might compromise the science learning. In prioritizing 

science learning, Cecelia rejected Maria’s story that a teacher’s first concern should be a 

well-managed classroom. 

Maria was not a significant narrator for Cecelia.  In her interviews, Cecelia never 

talked about Maria as a source of information about teaching and her enactments did not 

reflect the stories that Maria told about what it meant to be a teacher.  However, during 

the unmoderated focus group Cecelia and her peers had a short conversation about their 

respective student teaching supervisors. 

In the focus group, the career fair that all student teachers were expected to attend 

came up in the conversation.  This led to a short conversation about student teaching 

supervisors. 

Valentina: I knew her [student teaching supervisor] already and everything.  It 

wasn't so nervous and like observing. 

Cecelia: That's nice 

Valentina: Yeah 

Emmy: See and I like mine, so it's okay 

Cecelia: I would have loved to have Dr. [Name] as mine.  

As both Emmy and Valentina shared positive feelings about their supervisors, Cecelia 

wished that she had had a different supervisor.  This suggests that Cecelia may have had 

negative feelings about her supervisor Maria.  Earlier in the same conversation when 
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Emmy mentioned that Cecelia’s supervisor must not be very good, Cecelia replied, “I 

won’t speak.”  This indicates that while Cecelia did not disagree with Emmy’s 

assessment, she was not willing to speak negatively about her supervisor.  This was 

another indication that Maria was not a significant narrator for Cecelia in terms of what it 

meant to be a teacher. 

Stories About Questions as Part of English Oral Language Development  

Another aspect of the stories told by and about Cecelia as a teacher of students 

focused on how questions could be used to support the English oral language 

development of students who were English language learners.  Antonia described how 

she incorporated science in the context of the English Language Development (ELD) 

classroom, “I tell her [Cecelia] I incorporate science in my [English] oral 

language/conversation/vocabulary literacy block.  And I can do that and I said it's legal 

for me to do that in this program [ELD].” (5:6) Antonia talked about how she had shared 

with Cecelia her strategy of incorporating science into the English oral language 

development portion of the state-mandated program for English language learners.  In 

this way, Antonia emphasized that Cecelia could be both a teacher of science as well as a 

teacher of English language learners despite the fact that the state English Language 

Proficiency Standards did not require teaching science to students in the ELD program.   

One way in which Antonia used science to support English oral language 

development was through having students asking questions as part of the science lesson.  

She described giving Cecelia feedback about this on her lesson plans. 

I'll say things like, "I don't see any quest-, time for questioning so how about, how 

about they're [students] able to come up with certain types of questions with 
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some, in regards to that area."  Make sure that they're having the “who, what, 

when, where, why, and how” questioning. (5:7) 

The reference to  “who, what, when, where, why, and how” questions came from the state 

English Language Proficiency Standards: “The student will communicate orally by 

asking and responding to academic questions using complete sentences, with 

instructional support. (i.e., who, what, where, when, why, how)” (Arizona Department of 

Education, n.d.) Although set in the context of a science lesson, the story that Antonia 

told about questions was really a story about what it meant to be a teacher of students, in 

particular students who were English language learners.  By focusing on asking certain 

types of questions rather than on the purpose of those questions, Antonia’s story centered 

on what it meant to be a teacher of English language learners.  Antonia’s emphasis on 

students asking these particular types of questions was linked to the state standards for 

oral communication rather than how questions were part of scientific practices. 

The focus on questions in relation to being a teacher of ELLs was evident in the 

lesson objectives that Cecelia read with the students as part of each of the science lessons 

I observed her teaching.  The objectives for each lesson that were shared with students all 

began in the same way: “I will know how to answer who, what, when, why, how 

questions about . . .” and concluded with the content focus for the day’s lesson.  These 

objectives were also posted in the classroom as the English oral language objective for 

the day.  The inclusion of these objectives for students as part of her enactment indicates 

that Cecelia had taken up Antonia’s story about being a teacher of students who were 

ELLs as part of the story she enacted as a teacher of students.  Cecelia’s inclusion of the 

English oral language development questions in her lesson objective indicates that 
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Antonia’s story was significant for Cecelia’s enactment. 

During her initial interview, Cecelia talked about teaching students about different 

kinds of questions, “We [Antonia and I] teach them the who, the what, the where, the 

when, and the why and the how questions.”(1:1)  In this sense, Cecelia echoed Antonia’s 

story that emphasized teaching students about the kinds of questions that were part of the 

English oral language development standards.  Cecelia also talked about students learning 

how to ask questions and why this was important. 

We’re [Antonia and I are] teaching them [students] vital skills like the questioning 

and I think that’s very important, you know.  If you’re gonna explore the world 

around you, you have to be able to understand how to question.  You have to be 

able to question appropriately. (1:60) 

Here Cecelia extended the idea of questioning beyond being primarily an English oral 

language skill to questions being part of exploring, which gave students learning to ask 

questions a purpose connected to learning about science.  

In one sense, Cecelia included as important the kinds of questions that Antonia 

emphasized as part of English oral language development. When Cecelia talked about 

kinds of questions that students were taught and questioning as a skill, she used the same 

language that Antonia did and used “we” which indicates that Cecelia had adopted 

Antonia’s story about questions as part her story about being a teacher of students.  

However, while Cecelia took up Antonia’s story in relation to being a teacher of ELLs, 

this was not the only role for questions in Cecelia’s story about being a teacher.  For 

Cecelia questions were also a part of her story about being a teacher of science.  

 Antonia told a story about being a teacher of ELLs that emphasized the role of 



  91 

questions as part of students’ English oral language development.  The particulars of this 

story had their roots in the state English language proficiency standards and Antonia had 

adopted this as a critical part of what it meant to be a teacher of ELLs.  Cecelia took up 

Antonia’s story as part of her own story about what it meant to be a teacher of ELLs as 

indicated by the shared language in both stories.  Additionally, Cecelia’s enactments also 

reflected Antonia’s story in the posted objectives for each lesson.  This supports the idea 

that Antonia was a significant narrator for Cecelia in terms of what it meant to be a 

teacher of students, particularly students who were ELLs.  However, this was not the 

entire story that Cecelia told about questions, she extended her story about questioning 

beyond English oral language development for ELL students to being an important part 

of students being able to explore the world around them, an essential part of being a 

teacher of science. 

Teacher of Science 

 Similar to Cecelia’s identity as a teacher of students, her identity as a teacher of 

science also had aspects related to using questions and the relationship between 

experiences and explanations in teaching science.  However, unlike the focus on being a 

teacher of students, particularly students who were English language learners, the stories 

explored in this section consider these two things in light of what it meant for Cecelia to 

be a teacher of science.  In the following sections I detail stories told by Cecelia and 

Jocelyn (her science methods instructor) in order to understand how aspects of these 

stories were significant for Cecelia’s actual and designated identities as a teacher of 

science. 
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Stories About Questions as Part of Teaching Science 

Cecelia’s story about questions had a second dimension. In addition to being a 

way that a teacher of ELLs supported English oral language development, Cecelia talked 

about the kinds of questions that she should ask as a teacher of science. 

Asking the right questions to make sure that they [students] know or that I know 

that I’m not just giving it to them.  And they’re like “Oh you just said that in your 

questions.”  But more, more questions that um encourage their thinking and 

prompt other questions. (2:8) 

Cecelia described the questions that a teacher of science should ask as those that did not 

give away the answer, encouraged student thinking, and led to other questions.  This was 

distinct from the other aspect of Cecelia’s story about questions that focused on what it 

meant to be a teacher of ELLs and supporting students in asking questions that supported 

their English oral language development.  In this aspect of Cecelia’s story, asking 

questions was part of being a teacher of science who supported student learning of 

science through asking questions that engaged students in thinking about scientific ideas. 

When reflecting on her science lessons, Cecelia talked about the questions that 

she asked, “I felt like they [my questions] were more leading questions.” (2:8)  After 

watching a clip from the thermometer lesson in which she was guiding students in the 

observations of temperature, Cecelia talked about the questions that she asked and the 

kinds of questions she might have asked. 
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Okay, that was better, but I was asking like the same questions like, “Is it [the red 

line on the thermometer] moving?”  It’s like I should’ve asked, “Do you notice 

something? Do you notice something about like the red line?” or “What do you 

notice?” (2:22) 

Cecelia had a specific idea about the kinds of questions she should be asking as a teacher 

of science and was reflective about the ways in which she was and was not able to be do 

this during her science lessons.  In her lessons Cecelia made attempts to enact her 

designated identity as a teacher of science who asked particular kinds of questions.  

Cecelia used imagination to create a vision of the kind of teacher of science she wanted to 

be in the future.  As she reflected on her teaching, she compared how her enactment of 

her actual identity compared with this imagined vision of her designated identity. 

Cecelia talked about asking questions as something that her science methods 

instructor, Jocelyn, “was very huge on, like asking the right questions and making sure 

that you’re not giving them the answer in your question.  I just tend to do that [give away 

the answer].” (2:14)  Cecelia’s attribution of this story to her science methods instructor, 

Jocelyn, suggests that Jocelyn and the science methods course were significant narrators 

for this aspect of Cecelia’s identity as a teacher of science. 

In addition to the story that Cecelia told about asking questions, Jocelyn, also 

spoke about what she would expect to see if she watched one of the preservice teachers 

from her methods course teaching a science lesson. Jocelyn said that as students were 

collaborating, she would expect the teacher to ask questions that would “lead kids to 

think harder and deeper about things [scientific ideas] rather than trying to correct their 

thinking.” (4:15) Here, Jocelyn identified asking questions as an aspect of being a teacher 
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of science and specified that these should be questions that encouraged students to think 

about the scientific ideas that were part of a lesson.  

When Cecelia told her story about being a teacher of science who asked questions 

that did not give away the answer she was talking about wanting to be the kind of teacher 

of science Jocelyn described as using questions to engage students in scientific thinking. 

This was distinct from Antonia’s story about questions that focused on how a teacher of 

ELLs should use questions to support students’ English oral language development.  Just 

as Cecelia’s story about being a teacher of students reflected elements of Antonia’s story, 

her story about being a teacher of science reflected elements of Jocelyn’s story. This 

indicates that Jocelyn was a significant narrator for Cecelia in relation to being a teacher 

of science. 

Stories About Experiences Before Explanations 

In the elementary science methods course that Cecelia took, one of the guiding 

principles for organizing science instruction was experiences before explanations.  In 

practice this meant that a teacher should wait to introduce scientific ideas and vocabulary 

until after students have had experiences with the phenomena (Gunckel, 2010).  In the 

methods course, this principle was embedded in the instructional model that preservice 

teachers used to plan the sequence of activities that were part of their science lesson. 

At the beginning of the pinwheels lesson Cecelia showed students pictures of a 

wind turbine and fan-type windmill and asked, “Do you guys know what these are?” 

(Pinwheels Lesson, 6:04.29).  One student answered, “windmill” and Cecelia had all the 

students repeat the word “windmill.”  She then showed students a piece of paper on 

which she had written “windmill.” Cecelia asked students if they had ever seen these 
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before.  As students were sharing their experiences and ideas about windmills, Antonia 

interrupted Cecelia and asked her if she wanted to show students the video of the 

windmill now.  Cecelia responded, “Do you wanna do that first? I was gonna do it in the 

discussion at the end.  Is that okay? – Okay.” (Pinwheels Lesson, 7:36.17)  Cecelia then 

continued on with the lesson as she had planned.  By introducing the term windmill 

accompanied by pictures of windmills, Cecelia made sure that her students, who were all 

English language learners, had an opportunity to participate in the discussion.  Through 

her interruption, Antonia conveyed a story about what it meant to be a teacher of science 

- students should have the explanation about how wind generated power before they built 

their pinwheels and explored how wind made them move.   

 During the post-lesson interview, I showed Cecelia the video clip from this 

moment in the lesson and asked her about her thinking at that point in the lesson and why 

she did not take Antonia’s suggestion to show the video at that point in the lesson.  

Cecelia explained, 

I didn’t want them [the students] to learn or understand yet that as they 

[windmills] turned it would produce energy.  Which was a really good suggestion 

on her [Antonia’s] part, but I wasn’t ready for them to, like get that knowledge 

yet.  And I wanted to put it at the end so that they had that experience of, “Wow, 

these pinwheels actually work in wind. And they actually move.”  And so once 

they start, once they [students] learned that they [pinwheels] actually moved and 

depending on how you held them and moved them that it would go faster or 

slower.  And so at the end, that’s why I wanted to, I wanted to put it to the end 

because they would have that experience already. . . Is what I wanted them to 
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understand is that you know, wind moves those windmills, or these pinwheels and 

pinwheels are like windmills and windmills produce the energy.  And I wasn’t 

ready for them to like, understand that you know – I wanted them to explore the 

spinning first.  So, I don’t know.  Maybe it was a bad choice on my part, but I just 

wanted them to get the hands-on experience and then learn the why. (2:33) 

Cecelia had a clear reason for using the video at the end of the lesson.  For her being a 

teacher of science means providing students with experiences before explanations.  While 

the connection between this explanation and the experience of building pinwheels and 

seeing how the wind made them spin may seem a bit tenuous, Cecelia saw it as a case of 

putting explanations after experiences.  This was a story from the science methods 

course, taught by Jocelyn, about what it meant to be a teacher of science that Cecelia took 

up as part of her story about who she was as a teacher of science.    

Using the principle of experiences before explanations required Cecelia to deviate 

from the way science is often taught in school.  Typically, science is taught with 

scientific explanations and vocabulary front-loaded in the lesson before students have any 

experiences with the phenomenon (Sharma & Anderson, 2009).  Antonia’s interruption 

when Cecelia taught her lesson was intended to have Cecelia revert to the traditional 

model of providing students with explanations first.  In taking up and enacting the story 

of experiences before explanations, Cecelia rejected Antonia’s story about what it meant 

to be a teacher of science.  This was another indication that Jocelyn, the science methods 

course instructor, was a significant narrator for Cecelia and Antonia was a non-significant 

narrator in terms of what it meant to be a teacher of science. 
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Chapter Summary 

 Cecelia’s stories and enactments about what it meant to a teacher of science and a 

teacher of students illustrates how the same narrator could be significant for one aspect 

while at the same time being non-significant for another aspect.  Additionally, Cecelia 

demonstrates how tensions might arise and be resolved when two significant narrators 

told stories that conflict with each other. 

Significant Narrators 

Cecelia’s stories and enactments about what it meant to be a teacher of science 

and a teacher of students illustrate how some people could be significant narrators for 

particular aspects of her identity.  For example, Antonia was a significant narrator for 

Cecelia’s identity in terms of what it meant to be a teacher of ELL students, while 

Jocelyn was a significant narrator when it came to Cecelia’s identity as a teacher of 

science.  

While both Antonia and Jocelyn were significant narrators for who Cecelia was as 

a teacher of science and teacher of students, they were significant for different aspects of 

Cecelia’s identity. Being a significant narrator for a particular aspect of Cecelia’s story 

may be explained by how Cecelia perceived the expertise and thus the credibility of the 

narrators.  Cecelia described Antonia as “wise and experienced” as an ELD teacher.  As 

such, Cecelia believed that Antonia’s stories about what it meant to be a teacher of ELL 

students were credible.  Similarly, as Cecelia’s science methods instructor, Jocelyn was 

regarded as a credible narrator when it came to what it meant to be a teacher of science. 

Non-Significant Narrators 

While both Antonia and Jocelyn were significant narrators for certain aspects of 
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Cecelia’s identity in which they were perceived to be experts, they were also non-

significant for other aspects in which their expertise was not acknowledged by Cecelia. 

Antonia was a non-significant narrator for what it meant to be a teacher of science.  At 

the same time, Jocelyn was a non-significant narrator about what it meant to be a teacher 

of students, in particular students who were English language learners.   

Maria’s status as a non-significant narrator suggests that Cecelia did not see the 

stories she told as credible.  In addition to having negative feelings about Maria, Cecelia 

may have also seen Maria as a peripheral figure in her learning to teach.  As her student 

teaching supervisor, Maria observed Cecelia’s teaching and provided evaluations of her 

progress.  However, these observations were occasional, unlike Antonia who was in the 

classroom with Cecelia everyday and with whom Cecelia had numerous conversations.  

Therefore, while Maria may have had expertise about teaching, Cecelia did not recognize 

this expertise in the same way that she did with Antonia.  Thus, the stories that Maria told 

were not recognized as the stories of an expert by Cecelia and therefore were not as 

credible as those stories told by Antonia.  The result of this was that Maria became a non-

significant narrator for Cecelia in terms of what it meant to be a teacher of science and 

students. 

Potential Tensions in Enacting Significant Identity Stories 

For Cecelia, significant narrators contributed stories that were enacted as she 

taught her science lessons as well as stories that were incorporated into her designated 

identity.  Cecelia made attempts to enact parts of these designated identity stories using 

an imagined vision of her future self, but recognized that her identity as a novice teacher 

sometimes made these challenging.  Furthermore, having different significant narrators 
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for what it meant to be a teacher of ELL students and teacher of science resulted in 

occasional tensions for Cecelia’s enactments when the two stories were in opposition 

with one another. However, when stories were not in opposition, like the stories about 

questions, Cecelia was able to integrate the two stories in her enactment. 

Unlike the stories about questions in which Cecelia was able to blend what it 

meant to be a teacher of science with what it meant to be a teacher of ELLs, the different 

stories about the relationship between experiences and explanations were a source of 

potential tension for Cecelia.  She was not able to enact both stories at the same time – 

explanations could not be offered both before and after experiences.  Therefore, Cecelia 

had to make a decision about which story would be enacted during a particular lesson.  

Cecelia planned her science lessons so that students would have experiences with the 

phenomenon before she provided scientific explanations — an enactment of her story 

about what it meant to be a teacher of science. Antonia interrupted Cecelia’s lessons and 

suggested that Cecelia shift the explanations to before (pinwheels lesson) or during 

(clouds lesson) the experiences.  At this point, Cecelia had to make a decision.  In both 

cases, Cecelia was initially resistant to changing her planned lesson.  However, after this 

initial resistance Cecelia responded differently in the two lessons – not taking Antonia’s 

suggestion during the pinwheels lesson and then taking her suggestion in the clouds 

lesson.  During the pinwheel lesson, Cecelia prioritized being a teacher of science and 

stayed with her original plan.  In contrast, during the clouds lesson, Cecelia prioritized 

being a teacher of ELL students and shifted away from her original plan. For Cecelia, 

when significant stories were in conflict, it came down to a matter of prioritizing either 

being a teacher of science or a teacher of students who were ELLs. 
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CHAPTER FIVE: EMMY 

Overview 

 In this chapter, I explore the stories told by and about Emmy as a teacher of 

science and a teacher of students as well as the enactment of these stories during her 

science teaching.  I begin the chapter with a brief description of the three science lesson 

that I observed Emmy teaching.  Next, I examine stories told by and about Emmy in 

order to understand her actual as well as her designated identities.  I also explore the gap 

between these two aspects of her identity and how they were reflected in her enactments 

as she taught science.  Finally, I present a summary of findings for Emmy. 

Emmy’s Student Teaching Context and Science Lessons 

 Emmy’s student teaching placement was in a first grade classroom with 20 

students in a Title I elementary school.  Over the course of two weeks I observed Emmy 

teach three science lessons to her class of first grade students.  The school district 

provided teachers with curriculum materials from the Full Option Science System 

(FOSS).  Emmy’s classroom was using the Balance and Motion FOSS science kit and she 

used the curriculum to plan her lessons. The three lessons I observed were part of a 

sequence of activities focused on motion.  The purpose of these lessons was to give 

students opportunities to explore factors that affect an object as it spins. 

Spinners Lesson 

The first lesson I observed in Emmy’s class was focused on spinning motion and 

lasted approximately 56 minutes.  In the first part of this lesson students constructed two 

spinning tops with different diameters and compared the spinning motion of the two tops.  

In the second part of the lesson, students added paper circles with designs to the larger 
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top and explored how the designs appeared when the top was still versus when the top 

was spinning.   

Zoomers lesson 

The second lesson I observed in Emmy’s class was the zoomers lesson that 

focused on another type of spinning motion and lasted approximately 37 minutes.  In this 

lesson students constructed a zoomer, which consisted of a disk suspended on a loop of 

string.  Students then explored how they could make the disk spin by winding up the 

string and moving their hands closer together and farther apart.  Students were challenged 

to make a “zoom” sound with their zoomers by making them spin quickly and 

continuously. 

Twirlers and Twirlybirds Lesson 

The final lesson I observed in Emmy’s class was the twirlers and twirlybirds 

lesson that again focused on spinning motion and lasted approximately 58 minutes.  

Emmy planned this lesson by combining two of the lessons from the FOSS kit.  Dorothy, 

Emmy’s student teaching supervisor was also present for this lesson.  This lesson focused 

on a third type of spinning motion.  In the first part of the lesson students constructed 

twirlers that consisted of a drinking straw with paper wings and explored how the twirler 

moved when dropped.  Students had a choice of two different wing templates to use for 

their twirlers.  In the second part of the lesson students constructed twirlybirds that were 

made of folded paper with a paperclip to add weight.  Students then explored how the 

twirlybirds twirled as they were dropped.  The students then compared the twirling 

motion of twirlers and twirlybirds.  
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Teacher of Science 

 Emmy’s identity as a teacher of science focused on using curriculum materials, 

using questions to frame science lessons, and engaging students in inquiry and 

exploration.  In the following sections I detail stories told about being a teacher of science 

by Emmy, Jocelyn (her science methods instructor), Dorothy (her student teaching 

supervisor), and Luis (her mentor teacher).  Through examining these stories I sought to 

understand who the significant narrators were for Emmy’s actual and designated 

identities were and the gap between these identities and how they were reflected in 

Emmy’s enactment while teaching science. 

Stories About Curriculum Materials 

 A focus of the stories told by and about Emmy as a teacher of science was about 

how curriculum materials should be used.  These stories centered on how curriculum 

materials might be modified and how Emmy chose to use the curriculum materials that 

were provided. 

Modifying curriculum materials.  One aspect of the stories told about who 

Emmy would be as a teacher of science focused on modifying curriculum materials as 

part of what it meant to be a teacher of science.  In Emmy’s science methods course, one 

assignment centered on analyzing and modifying curriculum materials to better fit the 

Inquiry-Application Instructional Model (I-AIM) that was introduced as a tool for 

organizing science instruction. 

During the post-lesson interview, Emmy described what she thought Jocelyn, her 

science methods instructor, would have noticed about her teaching during the science 

lesson. 
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I think she [Jocelyn] would have been a little disappointed that there wasn't a 

driving question.  But, I hope, I would hope that she understands, because when 

we did our lessons—one FOSS kit thing, I admit that time I took two days of 

lessons and squished it into one as well, but it was still like a ten page lesson.  It's 

like you can't do that every time you wanna teach science to match up with I-AIM 

[Inquiry-Application Instructional Model].  I understand having, like we even 

said, it's important to have a question that you're trying to answer, but matching 

everything up is like impossible.  Or at least on a regular basis unless you have 

time and dedication.  I feel like it would be really hard to do every lesson with 

FOSS kit like that. (2:61) 

When Emmy talked about teaching science to “match up with I-AIM” she was making 

reference to the idea from the science methods course that teachers should analyze the 

curriculum materials that are provided and make modifications to them to make them 

better reflect the instructional model (I-AIM) that was taught as part of the methods 

course.   Emmy acknowledged that making modifications to the curriculum was 

something that Jocelyn, her science methods instructor would have expected her to do as 

part of being a teacher of science while at the same time saying this was something that 

she did not feel like she could do for every science lesson that she was teaching.  This 

indicates that Emmy had a designated identity as a teacher of science who would modify 

curriculum, an identity for which Jocelyn was a significant narrator.  However, Emmy’s 

actual identity as a novice teacher of science was that she was too inexperienced to 

modify curriculum materials. 
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 Emmy continued, describing what she thought was hard about making lessons 

“match up with I-AIM” at this point in her teaching career. 

I think it's hard for me because definitely as first-year teachers you're taught, well 

you're not taught, but I planned to rely a lot on the curriculum that I'm given.  And 

I feel like when you have more time and when you become more experienced and 

you've got other things, like classroom management, down you're able to become 

more flexible with the curriculum.  Know what works well, know what doesn't.  

And in that time, it becomes easier to develop and change and adapt the 

curriculum to what you need to teach and what you wanna cover and what works 

and what doesn't work in the classroom.  And so, and that's true for all subjects, 

that's true for the reading we know what works, that's true for the math you know 

what works, and obviously if you have FOSS kits that's true for science.  So in 

that sense, I'm not even a first-year teacher yet, so my thought process is and 

maybe I did have time, but I didn't think about it is just to teach kind of what's 

been given. (2:62) 

When Emmy talked about adapting curriculum materials she drew a distinction between 

her actual and designated identities as a teacher of science.  Emmy’s actual identity as a 

novice teacher of science was to “rely a lot on the curriculum.” She saw the FOSS kits as 

reliable source about how to teach science at least for a beginning teacher who did not yet 

have the experience to know what worked in a classroom or who was still working on 

their classroom management skills.  In this sense, the FOSS kit was a significant narrator 

for Emmy’s enactment of her actual identity as a novice teacher of science at this point in 

her career.  For Emmy adapting curriculum was something that was part of her 
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designated identity as a teacher of science and something she would only be able to do 

once she was no longer a novice teacher.   She used imagination to envision herself as a 

more experienced teacher who would be able to modify curriculum materials.  Jocelyn 

and the science methods course were significant narrators for this designated identity as 

the teacher of science and Emmy’s imagined vision of her future self. However, for 

Emmy this imagined vision seems to be too distant from her actual identity, and as such 

she did not make attempts to enact it as a student teacher. 

 Dorothy, Emmy’s student teaching supervisor, told an additional story about what 

areas a novice teacher should prioritize in her teaching.  Dorothy described the areas that 

she encouraged Emmy to work on, “I’ll tell her [Emmy] things I think she should work 

on improving and they’re usually like behavior management or demeanor or classroom 

environment stuff.” (3:5)  Dorothy’s story about what Emmy should work was similar to 

Emmy’s story about herself as a novice teacher who needed to focus on classroom 

management.  Dorothy also talked about the other kinds of feedback that she gave Emmy 

on her teaching. 

I do give feedback on their [student teacher’s] lesson plans as well . . . like 

technical critiques of the lesson plan.  Like here’s a place you could include this 

strategy or this doesn’t match your objective, that kind of thing.  But I don’t also 

care that much if they take that stuff to heart. I want them to like build their 

confidence and work on getting a better classroom atmosphere. (3:6) 

Dorothy prioritized confidence and classroom management over the “technical” aspects 

of the lessons like meeting objectives and using different teaching strategies.  This idea is 

connected to the stories that Emmy told about herself as a novice teacher of science who 
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would focus first on classroom management and not modify curriculum materials until 

she was a more experienced teacher.    Therefore, Dorothy’s story of focusing first on 

classroom management supported Emmy’s enactment as a novice teacher of science as 

well as her designated identity as a teacher of science.  In this way Emmy’s distinction 

between her actual and designated identities was not challenged by Dorothy’s stories 

about what it meant to be a beginning teacher.   

Emmy’s use of curriculum materials.  For both the spinners and the zoomers 

lessons Emmy did not have a written lesson plan beyond the plan provided by the FOSS 

curriculum materials.  For her third lesson, twirlers and twirlybirds, Emmy did provide a 

written lesson plan. This lesson was also observed by Dorothy, Emmy’s student teaching 

supervisor, who required a written lesson plan for lessons that she was observing.  The 

FOSS Teacher Guide recommended that twirlers and twirlybirds be taught in two 

separate sessions. However, Emmy chose to combine the two sessions into one session 

for her class.  The combined lesson plan reflected the lesson plan provided by the FOSS 

teachers’ guide.  For example, the general structure of both lessons was an initial 

discussion, followed by building the twirler/twirlybird, and then a closing discussion.  

Emmy’s lesson plan included a discussion between the twirlers and twirlybirds parts of 

the lesson that served as the closing discussion for the twirlers followed by the initial 

discussion for the twirlybirds.  Emmy’s only modifications of the FOSS curriculum 

materials involved combining the two lessons into one session and shortening the total 

time allotted for these two activities. 

In the post-lesson interview, Emmy explained her decision to combine twirlers 

and twirlybirds into one class session. 
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Well it was sections within the same lesson, so they say like one fifty minute 

session and then another fifty minute session.  It was written as two and I was 

like, "Well I wanna just give both.  It's not that hard."  I'm like we're not gonna 

take fifty minutes, we'll take an hour to do both.  And so we actually did get to 

and I feel like part of it is because with the zoomers, they just kept playing with it 

forever and ever and ever 'cause it was supposed to be a little bit longer.  So it was 

like we can do it in less time, because my kids like race each other so they are 

super fast with things and then I can help the ones that are really slow.  So it was 

written separate, and I put it together. (2:6) 

Emmy’s decision to combine the two sessions was based on considerations related to the 

time that the lesson would take.  Based on her experience with the zoomers lesson she 

felt that the students in her class would complete the lesson quickly and therefore the two 

fifty-minute sessions could be combined into one session that would last an hour.  While 

combining the twirler and twirlybirds lessons was a modification of the FOSS curriculum 

materials, it was not a modification made to make the lessons “match up with I-AIM.”  In 

this way, although Emmy did make a minor modification to the curriculum materials, she 

did not do so in a way that reflected the story from her science methods course about 

making modifications to align lessons with the I-AIM instructional model. 

This decision to combine the two is one that Emmy reconsidered upon reflection.  

In the post-lesson interview Emmy talked about how she felt the twirlers and twirlybirds 

lesson had gone.   
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I was hoping at the end to have a little bit more of the discussion, but at that point 

I could tell they were kind of–break out the talking and doing the same thing 

again, because we had already talked about it some. (2:5) 

Emmy had hoped to have more of final discussion during the lesson, but felt that the 

students had lost their focus since there had already been a discussion at the end of the 

twirlers part of the lesson.  When I asked Emmy how she might teach these same lessons 

in the future she said, “And I would probably split the lessons, the twirlers and the 

twirlybirds.” (2:77)  From Emmy’s point of view her minor modification to the FOSS 

lesson was not as successful as she would have liked.  After teaching the combined 

lessons, Emmy decided that following the curriculum materials would have resulted in a 

more successful lesson in which she could have had the kind of final discussion that she 

was hoping would happen at the end of the lesson.  This experience may have reinforced 

Emmy’s idea that the FOSS curriculum materials should be followed without 

modification.  Emmy’s reconsideration of her decision supports the idea that curriculum 

materials were a significant narrator for her enactment as a novice teacher of science. 

Emmy’s actual and designated identities related to curriculum materials.  

Stories about curriculum materials were an important part of Emmy’s actual and 

designated identities as a teacher of science. Although Emmy had an imagined vision of 

her future self, her strong actual identity as a novice teacher of science played a role in 

whether these stories became part of her enactments or her designated identity.   Her 

novice teacher of science identity limited attempts by Emmy to enact aspects of her 

designated identity related to curriculum materials leading to the FOSS kit also being a 

significant narrator for her identity as a teacher of science.  Emmy told a story about 
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modifying curriculum materials to fit the I-AIM instructional model as something that 

she would be able to do in the future when she was no longer a novice teacher, making 

this a part of her designated identity as a teacher of science.  Jocelyn and the science 

methods course were significant narrators for this aspect of Emmy’s designated identity.  

Emmy’s story about what she would be able to do as a novice teacher of science focused 

on using curriculum materials without modification until she had more experience as a 

teacher.  Dorothy’s stories support this aspect of Emmy’s actual identity as a teacher of 

science and it was this aspect that was enacted when Emmy taught science lessons in her 

student teaching classroom.  

Stories About Using Questions to Frame Science Lessons 

Another aspect of the stories told by and about Emmy related to how questions 

could be used to frame science lessons.  These stories focused on how a teacher would 

use questions to provide a problem for students and included another vision for how 

curriculum materials could be used as a teacher of science.  Once again there was a 

distinction between Emmy’s actual and designated identity stories about this aspect of 

what it meant to be a teacher of science. 

During her initial interview, Emmy described two different approaches to 

teaching science that she had seen in classrooms. 

There’s two things in science that I’ve seen and I don’t know necessarily which 

one I would be doing, but there’s one where kids ask questions.  They ask their 

own questions and then it’s their job to do the research and find their own answers 

and that’s usually related to science . . . The other type of a classroom is where 

you already have it set up, like the investigation or the FOSS [Full Option Science 
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System Curriculum] kits.  Um, and then I’m hoping to still, still be somewhat of 

[a] facilitator.  And say, “Okay, today we’re going to try to do this and then see 

what happens.” or maybe provide information for them, but then I still want there 

to be talking and experimenting so the kids are doing most of the learning on their 

own. (1:31) 

In these two visions of teaching science, the difference was in the source of the question 

or problem used to frame the lesson.  In one vision students generated questions while in 

the other questions came from the curriculum materials.  Although Emmy described 

herself as unsure about which of these two kinds of teaching science she would do, they 

both shared the common element of science lessons being framed by a question or 

problem.   Even with uncertainty about which kind of teacher of science she wanted to 

be, Emmy still considered both of these ideas to be part of a future identity rather than 

who she was as a novice teacher. 

 Emmy’s idea about how a teacher of science could use questions to frame science 

lessons also came up when she talked about the lessons that I observed her teaching.  

During the post-lesson interview Emmy described things that she would change if she 

were to teach those lessons again. 

I think I would also want to have more of a[n] experimental structure so like this 

is my problem, “I really want the straw to spin.  What can we do to make that 

happen?” And then have the kids experiment for a little while and then possibly 

suggest like, "Oh, well you know why don't we try making wings."  And then say, 

"Okay, look I have two different sets of wings.  I don't know which one's gonna 

work better, but I bet one does.  Can you experiment and try to figure that out?"  
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And so have more of an experimental set up. . . Have the questions, go back and 

answer the questions.  Kind of have, I know I-AIM is the new thing, but way back 

when we just had a, I almost called the scientific method.  You had a hypothesis 

and then your experiment and you had a procedure and I'm pretty sure that's 

probably similar to I-AIM and having a driving question, just kind of like the 

hypothesis or the question you're trying to answer.  I think that part's important to 

of having a main question for your experiment, letting them actually experiment 

and then going back and finding the answer and talking as a class about the 

answer too. (2:63) 

Emmy gave examples of how she might have reframed the twirlers and twirlybirds lesson 

by posing a problem for students to work on solving.  She also referenced I-AIM 

(Inquiry-Application Instructional Model), the instructional model that was introduced in 

her science methods course.  This instructional model included having a driving question 

that should be used to frame a science lesson.  Emmy connected her story about being a 

teacher who used questions to frame science lessons to I-AIM, which indicates that the 

methods course was a significant narrator for Emmy’s designated identity as a teacher of 

science.  Similar to some other aspects of Emmy’s identity as a teacher of science, this 

was something that was included in her designated identity story, but not in her actual 

identity story or her enactments indicating that this too was something she saw as outside 

of who she was as a novice teacher of science. 

Stories About Inquiry and Experimentation 

Another aspect of the stories told by and about Emmy as a teacher of science 

centered on inquiry and experimentation.  In some ways these stories included aspects of 
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stories about questions, but unlike the stories in the previous section that focused on the 

using questions to frame lessons, these stories extended to how students might find the 

answers to these questions through inquiry and experimentation.  

Student-centered inquiry and experimentation.  During the unmoderated focus 

group, Emmy described to her peers the kind of science teacher she would be in five 

years. 

I'd either want it to be kind of like an inquiry or experiment based or kind of both 

in a sense.  Because if it's inquiry and they're asking questions then they can 

hopefully help answer each other's questions, they can do research together, they 

can incorporate other subjects, things like that. If it's more experiment based then 

they can have their own roles and they can have a job and they can all be working 

to—inevitably I think experiment is also answering a question 'cause it's kinda of 

like, "oh, why does the human body work the way it does?" So, then you're 

experimenting to find out things like that or "why, what can I do to make this?" 

(1:85) 

Once again Emmy described two ways that she saw science as being taught, inquiry and 

experiment, with both ways requiring a framing question and differing in the source of 

that question.  In what Emmy described as an “inquiry” based science lesson, students 

would be the source of the questions asked and then they would work together to find the 

answers to these questions.  An “experiment” based lesson was also based in a question, 

but in this case the question did not initially come from students. It also seems as though 

for Emmy, “inquiry” questions might be answered by consulting reference materials to 

find the answer while  “experiment” questions would be answered by students engaging 
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in some kind of classroom science activity.  As Emmy continued she described her role 

as the teacher in supporting the kind of science classroom she envisioned. 

Emmy: But I wouldn't want to just be talking at them [students] or lecturing at 

them.  I would want them to be working and experimenting and learning for 

themselves and learning from each other and I might be the facilitator of a 

discussion once we're done doing some of the experimenting and have groups 

share with each other and learn from each other.  I would just wanna be giving 

them the resources and them be doing the learning on their own. 

Cecelia: I think that's one of my weaknesses because I am still learning how to 

conduct science talks. 

Emmy: That's why it's five years from now.  I told Marti now I can't do that.  Five 

years, hopefully. (1:90) 

Emmy again described an imagined vision of teaching science that was very student-

centered with the teacher playing more of a supporting role.  Additionally, by 

emphasizing that this was something for “five years from now,” Emmy drew a distinction 

between her actual and designated identities as a teacher of science.  She further 

distanced her actual identity from this designated identity when she described this vision 

of science teaching as something she “can’t do” right now. This supports the notion that 

Emmy has a distinct novice teacher of science and students identity in which she sees 

certain aspects of her designated identity as out of reach at this point. 

 In her initial interview, Emmy also talked about how she saw experiments as part 

of student learning in science.  “It’s like they’re [students] getting it [science] without me 

even having to do it, just experimenting and given the materials almost like playing with 
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it and learning it on their own.” (1:7)  Emmy had the idea that being a teacher of science 

meant that she would provide students with materials and then they would learn the 

scientific ideas through their own experiments with the materials.  She described her role 

as a teacher of science, “So my job would be to provide resources and help, help the class 

not go crazy.” (1:31)  Emmy saw herself as a manager and provider of resources.  She 

believed that if she did these two things that students would learn the science on their 

own.  Emmy’s designated identity as a teacher of science included student-centered 

investigations and experiments in which students were able to learn the science content 

using materials that she provided.  Much like Emmy’s other designated identity stories, 

this too was distinct from her actual identity stories about who she was as a novice 

teacher of science. 

 Emmy’s identity of teacher as provider of resources for students to be able to 

learn on their own does not align with the story told about teaching science in stories 

from I-AIM, Jocelyn, Dorothy, or Luis.  This indicates that none of these were the source 

of significant narrations for this aspect of Emmy’s identity.  One possibility is that Emmy 

combined significant narrations from the I-AIM model of providing experiences for 

students in science and from Jocelyn about having students work with each other’s ideas 

which resulted in a story about students learning on their own.  It is possible that there 

were other significant narrators, such as her own experiences as a learner, for this aspect 

of Emmy’s identity. However, based on the stories that I collected, it seems as though 

Emmy combined the stories from I-AIM and Jocelyn.  
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Teacher-driven inquiry and experimentation. Luis, Emmy’s mentor teacher, 

talked about what he would expect to see Emmy doing if he visited her classroom in the 

future while she was teaching science.  

Just guiding the kids or modeling to the kids 'cause I think that, she I mean she 

did in here you know, so I, I would think that she would be doing that and in the 

tables working with the kids and maybe modeling or showing them how, what's 

expected or what's expected of them to do the results. (5:18) 

The story that Luis told here about Emmy as a teacher of science included guiding 

students to get the results that were desired in a particular science lesson.  What he 

described was a somewhat teacher-centered vision of teaching science in which students 

were engaged in activities with the teacher modeling the activity rather than a more open 

exploration.  

Luis did not describe much of a change between who Emmy was as a student 

teacher and who she would be as a teacher of science in the future for this aspect of her 

identity.  This suggests that in terms of this aspect of her identity Luis did not see a 

distinction between Emmy’s actual identity as a novice teacher of science and her 

designated identity as a teacher of science—a distinction that Emmy herself drew in the 

stories she told about being a teacher of science.  This indicated that for Emmy’s future 

identity as a teacher of science and students, Luis was a non-significant narrator. 

Emmy’s actual and designated identities related to inquiry and exploration.  

Stories about inquiry and experimentation were part of both Emmy’s designated identity 

as well as her enactments of her actual identity as a novice teacher of science.  As with 

other aspects of Emmy’s identity as a teacher of science, Emmy’s actual identity as a 
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novice teacher was distinct from her designated identity as the teacher of science she 

would be in the future with more experience.  Once again, stories from Jocelyn and the 

methods course were significant for Emmy’s identity whereas stories from Luis were not 

significant for either her designated identity or her enactments.  

Teacher of Students 

Emmy’s identity as a teacher of students was focused on how a teacher would 

access and use students’ ideas.  The stories told about being a teacher of students 

included aspects related to using questions as part of discussions, supporting students in 

using each other’s ideas as learning resources, and connecting instruction to students’ 

experiences.  Below, I detail the stories told about students’ ideas and experiences by 

Emmy, Jocelyn (her science methods instructor), and Dorothy (her student teaching 

supervisor) and explore which stories were significant for Emmy’s actual and designated 

identities as a teacher of students and how these stories were reflected in Emmy’s 

teaching.  Additionally, I explore the gap between Emmy’s actual and designated 

identities. 

Stories About Using Questions in Class Discussions   

One aspect of the stories told by and about Emmy as a teacher of students was 

centered on how questions could be used to support students learning in science.  These 

stories focused on how questions should be used in class discussions.   

During the initial interview Emmy talked about having class discussions about 

science.  When I asked her what she, as the teacher, would be doing during these 

discussions, Emmy described how she would use questions as a teacher of science. 
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I’m hoping to just be the facilitator, by asking questions to spark answers and 

getting different people’s opinions on it [science ideas]. Um, I will say that one 

thing that’s hard is that in order to have good — ‘cause I learned about a science 

talk and how you’re definitely not supposed to talk and I feel like that’d be really 

cool.  But one of the problems is that, that’s a norm that you have to create in a 

classroom and that norm hasn’t been created in my classroom so I feel like instead 

of it being a productive science talk it might turn into arguing with each other 

about your opinion thing.  Which isn’t necessarily good. (1:27)   

Emmy saw part of being a teacher of students as being “just” a facilitator where she, as 

the teacher, would guide students towards talking about scientific ideas by using 

questions to start the discussion.  In Emmy’s vision of teaching science once she asked a 

question students would be able to continue the discussion on their own without her 

intervention.  Science talks were something that Emmy learned about in her science 

methods course, but she did not feel like she could conduct the kind of science talk she 

imagined since the norms for that kind of talk had not been established in her student 

teaching classroom. 

  As Emmy continued talking about classroom discussions, she talked about how 

she facilitated discussions in her student teaching classroom.   

So at this point, I’m still asking, asking questions and calling on students to get 

different answers, but they’re [students] doing most of the talking, most of the 

answering and some of them even say the same things and it’s like, “Oh, I agree 

with her.”  So you do see some of that, um but it isn’t a full on—they’re in charge 

of everything. (1:27) 
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For Emmy, being a teacher of students meant using questions to guide student thinking 

and allowing student ideas to be at the forefront of the discussion.  However, as a novice 

teacher she was still working towards enacting her story about being a teacher of students 

who would start a class discussion with a question and then turn control of the discussion 

over to the students.  This was something that she did not feel that she could do at this 

point in her teaching career. 

 Class discussions were part of each of the science lessons I observed Emmy 

teaching.  Each lesson began and ended with a discussion with students on the rug at the 

front of the room.  At the end of the lessons, each discussion focused on what students 

had done during the lesson.  The discussion at the end of the zoomers lesson began with 

Emmy asking students a question, “Okay, so my first question for you is, is there 

anything that you noticed while you were doing this?”  Emmy used this same kind of 

open-ended question to start the discussion at the end of the spinners and twirlers and 

twirlybirds lessons as well.  Since this question invited students to share anything they 

had noticed it was reflective of the story Emmy told about being a teacher of students 

who was a facilitator of student-centered discussions. 

 Emmy continued to use questions throughout the discussion in the zoomers 

lesson. 

[00:31:35.17] [Emmy called on a student who says she noticed that when it [the 

zoomer] spun it looked like a blur.] 

[00:31:49.01] Emmy: It looks like a blur.  Why do you think it looks like a blur?  

[Student explained that the zoomer was going really fast.] 

[00:31:52.27] Emmy: 'Cause it's going so fast.  
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In this exchange, Emmy repeated the student’s observation and then asked the student to 

offer an explanation for this observation.  In this way Emmy guided the student towards 

an explanation of her observation.  This pattern was repeated in the discussions that were 

part of all three lessons.  Emmy would ask students what they noticed and then call on 

different students to share their observations.  Emmy would then ask students to explain 

or elaborate on their answer.  Because Emmy used “why” questions to encourage 

students to share explanations for their observations rather than providing explanations, 

these types of exchanges were reflective of Emmy’s story about being a teacher who used 

questions to facilitate student understanding of scientific explanations.  Emmy’s use of 

questions to guide students also supports that she did not feel ready to have students be 

“in charge” of the discussion which was part of the designated identity story that she told.  

However, unlike some aspects of her identity as a teacher of science, Emmy did not draw 

a distinction between her actual identity as a novice teacher of students and her 

designated identity.  In her discussions, Emmy worked towards her imagined vision of 

being a teacher of students who facilitated student understanding through class 

discussions. 

 Jocelyn, Emmy’s science methods instructor, described how a teacher of students 

would facilitate student discussions. 

Listening a lot to what kids are saying.  And uh, thinking about what that means 

in terms of their [students’] understanding, not just of the content, but of the 

discipline itself.  You know, and uh responding to that not so that, you know in a 

way that would lead kids to think harder and deeper about things rather than 
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trying to correct their thinking by telling them, "This is what you should be 

thinking." or you know, "It's not like that, or it's like this." (4:18) 

Jocelyn described a teacher of students as someone who would guide students towards an 

understanding of science instead of just telling students what they should think.  

Jocelyn’s story was reflected in Emmy’s story and enactment about being a teacher of 

students who used questions to facilitate student understanding as well as in the way that 

Emmy taught her science lessons.  This indicates that using questions to facilitate student 

learning was another aspect of Emmy’s actual and designated identities for which Jocelyn 

was a significant narrator. 

 Although Emmy enacted part of her actual identity story about using questions to 

facilitate discussions where students were able to share and work with each other’s ideas, 

there was also an aspect to this story that she did not feel she could do at this point as a 

novice teacher.  Emmy felt that although her lessons included student-centered 

discussions they did not include “full-on” student control of the discussion.  Similar to 

other aspects of Emmy’s identity, her enactment of aspects of her designated identity was 

limited by her actual identity as a novice teacher. 

Stories About Student Ideas as Learning Resources 

Another aspect of the stories told by and about Emmy as a teacher of students 

focused on how students used each other’s ideas.  These stories centered on how student 

ideas were resources for learning and how a teacher could support this kind of 

engagement with ideas in their classroom. When asked to imagine what her classroom 

would look like when she was teaching science five years from now, Emmy shared that 

students would be talking with each other about their ideas related to science.  When 
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asked what she would be doing while students were engaging in this kind of talk Emmy 

described how students would interact with each other during discussions in science and 

how she saw herself as a teacher in relation to these discussions. 

Hopefully just looking to see who’s participating, trying to get others to 

participate so that everyone gets a turn. Possibly, um refocusing if that’s 

necessary. Um, in theory they’re [students] just going to be bouncing ideas off 

each other, stay on topic so I’m just listening.  Maybe voicing an opinion every 

once in a while, but I want them to have their own opinions and agree and 

disagree with one another. (1:33) 

Here Emmy described herself as a teacher who would manage the discussions so that 

students would be able to work with each other’s ideas.  She wanted to be a teacher of 

students who supported discussions where students talked to each other about their ideas.  

For Emmy this meant that she, as the teacher, would primarily manage the logistics of the 

discussion so that all students had an opportunity to participate and students would be 

responsible for the sense-making aspects of the conversation as they debated each other’s 

ideas. 

 Each of Emmy’s lessons included class discussions in which students were asked 

to share their ideas.  During the spinners lesson, Emmy began the lesson with a whole-

class discussion.  She had a piece of chart paper hanging on the board to record students’ 

ideas.  Emmy began the discussion by asking, “Does any one remember what we’ve been 

working on?” (00:27.09)  After a little prompting the class came up with balance and 

motion.  Emmy wrote “motion” in the center of the chart paper and continued with the 

discussion: 
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[00:01:50.16] Emmy: Can anyone remember what kinds of motion there are? 

[Emmy calls on a student who says speed] 

[00:02:14.28] Emmy: The speed, so how fast it is. [writes speed on chart]  What 

kinds...can it be...what kinds of speeds are there?  What kinds of speeds are there? 

[Emmy calls on a student who says slow.] 

[00:02:24.19] Emmy: There's slow and what else? [many students say fast] Fast.  

Slow, fast [writes fast on the chart]  All right.[Emmy calls on another student, 

who says backwards] 

[00:02:39.16] Emmy: Right, so what if we call that, hold on, direction right?  

Direction [writes direction on chart] So what kind of directions are there? 

The discussion continued in this manner, with Emmy using questions to prompt students 

to provide more details about the different kinds of motion3 that they knew while she 

added to the chart. This discussion reflects Emmy’s story about students using each 

other’s ideas as learning resources in that students were able to share and build on each 

other’s ideas rather than Emmy being the source of ideas.  However, the discussion still 

primarily occurred through Emmy rather than the students directly talking to each other.  

In this way Emmy’s enactment did not entirely reflect her designated identity as a teacher 

whose students were responsible for the sense-making aspects of the conversation. 

 During the post-lesson interview, Emmy talked about the discussions that were 

part of the science lessons I observed her teaching.  When reflecting on her lessons, the 

idea of kids learning on their own came up again for Emmy. 

                                                
3 Although Emmy asked about types of motion, students initially shared characteristics of 
motion like speed and direction before one student said spinning.  Emmy recorded all of 
the ideas on the class chart and did not distinguish between characteristics and types of 
motion. 
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In the discussion parts I tried really to just be a facilitator because I just wanted to 

ask a question and see where they went. And they did really good at that, they 

bounced ideas off of each other, they noticed things.  I just wrote down what they 

said, because that’s what was important and it’s like I don’t need to teach them; 

they already learned it. (2:13) 

Here Emmy emphasized that students were able to learn science on their own through 

experiments rather than her needing to “teach them.”  Emmy’s story of what it meant to 

teach science was being a facilitator and provider of resources for students to teach 

themselves the scientific ideas.  In her description, the primary work with ideas was 

happening between the students with Emmy’s role as the teacher not as an active 

participant in the discussion, but rather as the record keeper so that students would be 

able to refer back to the ideas later. As Emmy talked about the discussions she did not 

include the ways in which the discussions during her lessons did not fully align with the 

stories that she told about being a teacher of students who facilitated discussions where 

students worked with each other’s ideas.  This indicates that unlike some aspects of her 

identity as a teacher of students, Emmy did not draw a strong distinction between her 

actual identity as a novice teacher and her designated identity as a more experienced 

teacher.  In contrast to those situations where her actual and designated identities were 

distinct, in this situation Emmy was able to enact pieces of her vision of what it meant to 

be a teacher who supported students in using each other’s ideas as learning resources. 

 Stories about how students would work with ideas also featured in the stories told 

by Jocelyn, Emmy’s science methods instructor. Jocelyn talked about what she hoped 

someone would see if they visited the classroom of a preservice teacher she had taught 
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while they were teaching science.  “[Students] reflecting on each other’s ideas.  You 

know really working with each other’s ideas.” (4:16)  Jocelyn hoped that each of the 

preservice teachers, including Emmy, would be teachers of students who supported 

students sharing ideas with each other as they learned science.  In this imagining, Jocelyn 

hoped that the preservice teachers that she had worked with would be teachers of science 

who created a classroom community in which students were able to share ideas and use 

each other’s ideas to make sense of the scientific ideas they were learning.  This is very 

similar to the story that Emmy told about herself as teacher of science who supported 

students as they worked with each other’s ideas during science.  

 When asked what she thought Jocelyn would have noticed during her science 

lessons, Emmy identified the discussions. “I think she [Jocelyn] would have liked the 

discussion part because they [students] – I was facilitating.  I wasn’t talking, they 

[students] were doing the talking and [I was] just recording what they were saying.” 

(2:61)  Emmy’s story about the way she was conducting discussions during science 

lessons fit with Jocelyn’s story about being a teacher of students.  In this sense who 

Emmy was trying to be as a teacher of students fit with the stories told by Jocelyn about 

what it meant to be a teacher and students and suggests that Jocelyn was a significant 

narrator for this part of Emmy’s identity. 

 Stories about students using each other’s ideas as learning resources in science 

were important for Emmy as a teacher of students.  When thinking about how students’ 

ideas should be used, Emmy told and enacted pieces of a story about how a teacher 

should make these ideas a central part of a science lesson.  The alignment between 

Emmy’s designated identity and enactment as a teacher who engaged students in using 



  125 

each other’s ideas as learning resources and the stories told by Jocelyn suggests that for 

Emmy, Jocelyn was a significant narrator for this aspect of her designated identity as a 

teacher of students.  Although Emmy’s enactment did not completely reflect the stories 

that were told about students using each other’s ideas as learning resources, she did not 

describe this as one of the areas in which her actual identity as a novice teacher limited 

her ability to work towards enacting her designated identity. 

Stories About Making Connections to Students’ Experiences.  

Another aspect of the stories told by and about Emmy was about making 

connections to students’ experiences.  These stories were sometimes connected to the 

ideas about students using each other’s ideas, but they also included references to 

students from diverse cultural backgrounds.   

In the initial interview I asked Emmy how she would describe herself as a teacher 

of students.  She said, “I’d like to say that I’m a good teacher.” (1:18)  When asked what 

it meant to be a “good teacher,” Emmy talked about the importance of getting to know 

her students, “It’s also important to learn about your kids and kinda make those 

connections. I think that’s – that’s definitely an important part of being a good teacher.” 

(1:19)  For Emmy being a good teacher was about more than teaching about content. She 

felt that as a good teacher she would understand her students’ backgrounds outside of 

school and use that information to make connections between the content she was 

teaching and students’ lives outside of school.   

Emmy elaborated about how she might use information about students’ 

backgrounds as a teacher of science. 
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When it comes to ethnicity wise, um I guess I would maybe look at what sciences 

are taken into consideration more often in different cultures.  Because science 

isn’t taught the same in all the countries.  Maybe physics is more emphasized in 

one and chemistry is more emphasized in another.  I know that in some places, 

it’s really important to be doctors so there’s more of a medical science or things 

like that.  Um, but in regards to teaching students I don’t think it necessarily 

matters.  I maybe would just broaden the range of what kinds of science you’re 

teaching so that everyone would be able to participate.  Like if my dad’s a 

construction worker that involves science, and if my dad’s a doctor that involves 

science too.  And those are probably two different kids from different 

backgrounds, but everyone still has science in their life. (1:23) 

Emmy discussed the idea that as a teacher she should consider not only what kinds of 

science might be emphasized in different cultures, but also the home knowledge (father’s 

occupations) that students would bring with them to her classroom.  While Emmy did not 

have specific ideas about the connections that she would make between students’ 

backgrounds and science, she did feel that being able to make these connections was an 

important part of being a teacher of students.  For Emmy the importance of making 

connections as a teacher seemed to center around making sure that all students were able 

to participate in science.  While she described everyone as having some kind of science in 

their lives, she also noted that she did not think this would impact how she taught science 

beyond teaching a broad range of subjects so that all students could participate. 

 In the post-lesson interview, I asked Emmy if she had been able to connect to her 

students’ funds of knowledge during the lessons that I had observed. In her response, 
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Emmy reflected on the lessons that I had observed as well as the first lesson in the 

sequence of lessons about motion that I had not observed. 

Not on the part that you [Marti] saw.  But on the first day that we read that story 

and we talked about things, I definitely – some of the quest-, some of the pictures 

we saw I pulled on stuff.  Like, “Oh, where do we see that?” ‘cause it was like 

Ferris wheels and merry-go-rounds, and tops and things like that.  And so I 

definitely asked them questions along the lines of “Oh, where have you see 

something like that?” or “Have you ever been on a merry-go-round? Have you 

ever been on a Ferris wheel?”  So in that sense I kind of tried to pull it [students’ 

funds of knowledge] in a little bit in the beginning. Um, and I know some of them 

had made tops before.  So I think that kind of connects a little bit, but I don’t think 

necessarily in anything else that I connected to it.  But, probably could have 

connected to motion a little bit.  Like, “Oh, where do you see this motion?”  One 

of them said, “Spinning was like spinning a basketball.” (2:49) 

Emmy described how she had connected to students’ funds of knowledge during a 

discussion that followed reading a story about motion.  She talked about how she was 

able to connect the pictures to experiences that students had had.  Emmy then went on to 

describe how she was able to connect to students’ funds of knowledge during the science 

lessons that I observed. 

But in actual building these weird things [spinners, zoomers, twirlers, and 

twirlybirds] lessons – I don’t think I connected to their [students’] background as 

much.  But there – was it did at least touch on it a little bit before that so it wasn’t 
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just like, “Oh, yeah we’re gonna do this.”  I try to build a little bit, but . . . 

spinning or . . . that type of motion to make those connections yeah. (2:51, 2:51) 

When Emmy talked about connecting to students’ funds of knowledge, she equated this 

with making connections to things that her students had experienced.  Emmy did not 

think that she was able to connect the actual lesson activities to students’ funds of 

knowledge and experiences in the same way that she was able to during the discussion 

about the pictures from the story.  In this way Emmy seems to consider only direct 

connections to previous experiences as meaningful connections.  For example, in talking 

about how students were able to make connections to the story, Emmy described showing 

students a picture of a Ferris Wheel and asking if any of them had ridden a Ferris Wheel.  

However, since students had not had experience making the “weird things” that were part 

of the lessons, Emmy did not feel that she could make connections to students’ 

backgrounds in those lessons.  Therefore, while Emmy felt that making connections to 

students’ backgrounds was an important part of being a good teacher, she was unsure 

about how successful she had been in enacting this aspect of her designated identity.  

 In one of the lessons I observed, Emmy made a connection between the class 

activity and a student’s experience from outside of school.  At the end of the zoomers 

lesson, a student shared that she had noticed that the string of the zoomer had vibrated. 

[00:34:09.10] Emmy: It vibrates.  It almost vibrates because it's going so —

[student says fast] —fast. [Another student says that in his car, when music is 

playing loud the seats vibrate.] 
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[00:34:23.25] Emmy: That's kind of weird, huh? So maybe, does, do you think 

that when it's vibrating you hear that zoom? And maybe those vibrating strings is 

what makes that noise?  

[Student says they don’t have strings in their car.] 

[00:34:36.20] Emmy: I mean in class when you were doing it.  Maybe it made it 

right?  'Cause you made that connection, that vibration and sound. Yeah, that's 

really cool. 

In this exchange, Emmy acknowledged the student’s experience of the seats in his car 

vibrating when there was loud music and made a connection between the vibrations of 

the seats and the way the string of the zoomer was vibrating to make the zoom sound.  

This was one way that Emmy tried to connect students’ experiences to the science lesson 

that she was teaching. 

 During the post-lesson interview, I asked Emmy about this moment in the 

zoomers lesson and what she was thinking about when the student shared the story about 

the vibrating seats in his car. 

Well, because science in my mind is all about experimenting and finding things 

out for yourself.  So even if the science that he did, he had a zoomer and he did 

something with it that maybe wasn't what we were doing.  It was still an 

experiment and he still learned something from it, even if it wasn't my goal.  He 

learned something about it and that was just as much learning and just as much 

science as what I was teaching.  So I think it needed to be addressed and shared 

with everyone so that they learned it too. (2:23) 
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When Emmy described the student’s contribution as “just as much learning and just as 

much science as what I was teaching,” she showed that she valued the connection that the 

student made between the vibrating seat and the zoomer, even though it was not her goal 

for this lesson.  Emmy’s reflection about this moment supports the idea that making 

connections to students’ experiences was an important part of her idea of what it meant to 

be a teacher. 

Making connections to student experiences was also part of the story that Jocelyn, 

Emmy’s science methods instructor told about what it meant to be a teacher.  When 

Jocelyn was asked what she considered to be the most important things for preservice 

teachers to learn in their science methods course she talked about getting to know your 

students as an important part of what it meant to be a teacher of science. 

I think it’s [important] to be able to uh, first of all know your students and then be 

able to adapt science lessons so that they both take advantage of what students 

bring and allow them to grow and reflect authentic ways of doing science. So, in 

other words if you can prove to kids, if you can prove [laughs] if you can, that’s 

not the word I want to use, but if you can uh engage students in doing science and 

that, through that they can see that they gain new understandings, ways of 

thinking and doing and interacting. (4:7) 

For Jocelyn, getting to know students was an important aspect of being a teacher of 

science in order to be able to use this knowledge to help students make connections to the 

science that was being taught.  This was similar to the story Emmy told about connecting 

to students’ experiences.  However, Jocelyn’s story extended this idea to using this 

knowledge to provide students with “authentic” science experiences.   
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 In Jocelyn’s story about providing students with “authentic” science experiences 

she included engaging students in “doing science.”  One area of emphasis in the science 

methods course was engaging students in scientific practices (National Research Council, 

2012) which describe how science is done.  Therefore, when Jocelyn talked about 

drawing on students’ backgrounds to provide “authentic” science experiences, she was 

referring to how a teacher of science should engage students in the practices of science.  

While Emmy’s story included connecting science to students’ experiences, she did not 

include engaging students in scientific practices as part of why making these connections 

was an important part of being a teacher.  This indicates that this aspect of including 

student experiences was not part of a significant narration for Emmy about what it meant 

to be a teacher of science and students. 

 When asked whether she talked to the student teachers she worked with about 

supporting diverse learners, Dorothy, Emmy’s student teaching supervisor, also talked 

about making connections to students’ experiences as part of being a teacher.  “I do talk 

to them [student teachers] about prior knowledge quite a bit and like connecting it to 

their, the students’ personal experiences.” (3:9)  When Dorothy described talking to 

student teachers about prior knowledge she linked this to students’ experiences.  She 

included this as part of what it meant to be a teacher of students from diverse 

backgrounds.  This is similar to the story that Jocelyn told. Dorothy’s story emphasized 

making connections to students’ experiences as part of what it meant to be a teacher.  

However, Dorothy’s story did not extend to include what this might mean in the context 

of teaching science as was seen in Jocelyn’s story. 
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The reflection of pieces of Jocelyn and Dorothy’s stories in Emmy’s designated 

identity story and her enactments are indications that Jocelyn and Dorothy were 

significant narrators for this aspect of Emmy’s identity.  However, Emmy’s story also 

diverged from some parts of Jocelyn’s story indicating that there were also some aspects 

of Jocelyn’s story about using students’ experiences that were not significant for Emmy’s 

identity as a teacher of science and students. Similar to the way in which other aspects of 

Emmy’s identity included things that she felt like she could not yet do as a novice 

teacher, it is possible that using student experiences as a means to engage students in 

science is also something that Emmy saw as outside her identity as a novice teacher of 

students. 

Chapter Summary 

 Emmy’s stories and enactments about what it meant to be a teacher of science and 

a teacher of students illustrates how an actual identity could limit opportunities to enact 

aspects of a designated identity.  In Emmy’s case, her strong actual identity as a novice 

teacher of science led her to consider some aspects of her designated identity as out of 

reach for enactment as a student teacher. Additionally, Emmy demonstrates how people 

as well as artifacts, such as curriculum materials or instructional models, could be 

significant narrators for some aspects of her identity and non-significant narrators for 

other aspects. 

 Emmy’s strong actual identity as a novice teacher was evident in the stories that 

she told about her future self.  In these stories she often drew a distinction between what 

she could do at this point in her teaching career and those things that she would be able to 

do once she had more experience.  In drawing this distinction, Emmy effectively created 
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a barrier that limited opportunities to work on aspects of her designated identity as a 

teacher of science through her enactments while she was student teaching.  However, 

Emmy did not draw as strong a distinction between her actual and designated identities as 

a teacher of students.  As a result, she was able to enact pieces of her imagined vision of 

who she would be in the future as a teacher of students in ways that she was not able to 

for her designated identity as a teacher of science. 

Both Jocelyn and Dorothy were significant narrators for who Emmy was as a 

teacher of science and teacher of students.  However, they were significant narrators for 

different aspects of Emmy’s identity.  Jocelyn was a significant narrator for stories about 

being a teacher of science as well as stories about being a teacher of students when it was 

connected to being a teacher of science.  Dorothy was a significant narrator for aspects of 

Emmy’s identity as a teacher of students.  In addition to the stories told by Jocelyn and 

Dorothy, the FOSS kit was also a significant for Emmy in terms of what it meant to be a 

teacher of science.  Emmy’s plan to rely on the curriculum that was provided indicated 

that she saw curriculum materials as a credible source of stories for what it meant to be a 

novice teacher and for science these curriculum materials were the FOSS kit. 

While Jocelyn and constructs from the science methods course were generally 

significant narrators for Emmy, there were parts of their stories that did not appear in 

either her designated identity story or her enactments, suggesting that these parts were not 

significant for Emmy.  For example, Jocelyn’s story about being a teacher of science and 

students who used student experiences as a means to engage students in “authentic” 

science went beyond the story that Emmy told about using student experiences as a 

teacher of science and students.  However, Emmy did not tell or enact a story that 
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contradicted this story.  One possible explanation is that while Jocelyn is a credible 

storyteller, this story is beyond what Emmy can consider as a novice teacher of science 

even in terms of including it as part of her designated identity. 

 For Emmy, significant narrators contributed stories that were part of her actual 

identity which were enacted as she taught her science lessons as well as designated 

identity stories that were to be saved for enacting when she was a more experienced 

science teacher.  Emmy’s strong novice teacher of science identity was influential as 

stories were sorted into things that she could do as a new teacher and things that were for 

later.  Those stories that were non-significant for Emmy were things that were beyond 

consideration even as part of her designated identity or those stories that directly 

contradicted another aspect of Emmy’s identity as a teacher of science or teacher of 

students. 
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CHAPTER SIX: VALENTINA 

Overview 

 In this chapter, I explore the stories told by and about Valentina as a teacher of 

science and a teacher of students as well as the enactment of these stories during science 

teaching.  I begin the chapter with a brief description of the three science lessons that I 

observed Valentina teaching.  Next, I examine Valentina’s stories and enactments in 

order to understand who tells stories that are significant to Valentina’s identity.  I then 

explore the relationship between Valentina’s actual and designated identities as a teacher 

of science and teacher of students.  Finally, I present a summary of findings for 

Valentina. 

Valentina’s Student Teaching Context and Science Lessons   

Valentina’s student teaching placement was in a second grade classroom with 31 

students at Howell Elementary.  Valentina described her class as being made up of 

“gifted” students.  On the day I observed the first lesson in Valentina’s classroom there 

was a new student who Valentina told me had just arrived from Mexico and did not speak 

any English. 

At Valentina’s school the second grade teaching team had organized a rotation 

system in which each teacher was responsible for teaching science, social studies, or 

health/Spanish.  Rotations occurred on Tuesday, Wednesday, and Thursday afternoons 

meaning that teachers taught the same lesson three times during the week, each time to a 

different group of students.  Valentina’s student teaching placement was with Ada who 

taught health/Spanish during the rotation.  Barb was the second grade teacher responsible 

for teaching science as part of the rotation. 
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Over the course of four weeks, I observed Valentina teach three science lessons to 

her class of second grade students.  One of these lessons, the plants lesson, was taught as 

a stand-alone lesson in Ada’s classroom rather than as part of the rotation.  The other two 

lessons, the respiratory system and circulatory system lessons, were taught as part of the 

rotation.  Since these lessons were part of the rotation, Valentina had the opportunity to 

teach the same lesson three times to three different classes of second grade students.  For 

these observations, I observed Valentina teaching the lesson for the third time to the 

students from her student teaching placement classroom. 

Plants lesson 

The first lesson I observed in Valentina’s class was focused on the life cycle of 

flowering plants and lasted approximately 69 minutes. The goal for this lesson was for 

students to understand the order of the steps in the life cycle for flowering plants. This 

lesson began with a science talk which was followed by a video explaining the life cycle 

of flowering plants.  Students then worked on one of three activities: gluing pictures of 

stages in a plant life cycle in the correct order, reading a science booklet and answering 

questions about plants, or an art project in which they created a picture of a flower using 

construction paper and labeled its parts. 

Respiratory system lesson 

The second lesson I observed in Valentina’s class was focused on the human 

respiratory system and lasted approximately 29 minutes. This lesson was part of a larger 

human body unit.  Valentina’s goal for this lesson was for students to learn the names and 

functions for the parts of the respiratory system.  This lesson began with students 

reviewing what they had previously learned about the respiratory system using a KWL 
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(know, want to know, learned) chart.  This was followed by a video that explained how 

the respiratory system functions. Students then colored a diagram of the respiratory 

system. 

Cardiovascular system lesson 

The third lesson I observed in Valentina’s class was also part of the human body 

unit and focused on the human circulatory system and lasted approximately 34 minutes. 

The primary goal of this lesson was for students to understand that exercise would cause 

an increase in their pulse rates.  This lesson began with an activity in which students 

compared their pulse rates before and after physical activity.  Students then colored a 

diagram of a blood vessel. 

Teacher of Science 

Valentina’s identity as a teacher of science focused on how a teacher would use 

the idea of scientists’ science to structure lessons and provide hands-on experiences for 

students.  Below, I describe the stories told by Valentina, Esther (her science methods 

instructor), Ada (her mentor teacher), and Barb (her other mentor teacher) about what it 

meant to be a teacher of science.  Then I explore which stories were significant for 

Valentina’s actual and designated identity as a teacher of science and how these stories 

were reflected in her teaching. 

Stories About Scientists’ Science 

One focus of the stories told by and about Valentina as a teacher of science 

centered on the idea of scientists’ science.  Scientists’ science was an idea introduced as 

part of the science methods course which at its core focuses on how scientific 

explanations come about as a result of millions of experiences and that teachers can work 
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to make school science more like scientists’ science by foregrounding experiences in 

their classrooms (Gunckel, 2010).   

During the initial interview, Valentina talked about her goal as a teacher of 

science in terms of engaging students in scientists’ science. 

The goal is like not just to teach ‘em [students] with like school science, but 

actually like with scientists’ science, just like I learned in methods. Try to make 

those real-life connections and critical thinking skills, all those things. (1:47) 

Valentina explained that she wanted to teach students using scientists’ science and linked 

this idea to making real-life connections and supporting critical thinking skills.  Although 

she attributed the idea of teaching students with scientists’ science rather than school 

science to her science methods course, her linkage to “real-life connections and critical 

thinking skills” does not reflect the idea of scientists’ science that was introduced in the 

methods course.  In the science methods course, making school science more like 

scientists’ science was presented as providing students with experiences with a 

phenomenon before introducing the scientific explanation for the phenomenon.  This 

suggests that although Valentina adopted the term “scientists’ science” and attributed it to 

her methods course, the story from the methods course was not significant for her identity 

as a teacher of science. 

In the post-lesson interview, Valentina reflected on how the two lessons that she 

taught as part of the rotation (circulatory and respiratory lessons) had gone. “Everything 

that I planned was accomplished and everything, but I felt that it was rushed and I 

couldn’t really do, emphasize more like the scientists’ science aspect.” (2:2)  While 

Valentina felt she had achieved what she had planned for the lesson; she also felt that the 
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extent to which she could address scientists’ science with her students had been limited.  

When asked to elaborate about what she was thinking about in terms of scientists’ 

science, Valentina responded, “Applying it [science], like making sure to apply it to real 

life so they [students] can see the benefit of, ‘I can be a biologist in the future or whatever 

a doctor’ for to incorporate the anatomy side.” (2:61)  For Valentina, being a teacher of 

science who incorporated scientists’ science meant making connections to scientific 

careers.  However, Valentina’s definition of scientists’ science was not consistent with 

her science methods course, again suggesting that the science methods course was not a 

significant narrator for this aspect of her identity as a teacher of science. Furthermore, 

Valentina explained being unable to emphasize scientists’ science as a challenge related 

to the time available for the lesson rather than as something she was not able to do at this 

point in her teaching career.  In this way Valentina did not describe a designated identity 

as a teacher of science that was different from her actual identity other than having more 

time available to teach science. 

Esther, Valentina’s science methods instructor, talked about how she expected the 

preservice teachers she had worked with to teach science as student teachers.  “I would 

expect them [student teachers] to teach science, teach it often and teach it in a way that 

we discussed how students learn best with the upfront experiences.” (4:7)  Esther’s 

description of teaching science with “upfront experiences” fit with how scientists’ 

science was defined in the science methods course in terms of providing students with 

experiences prior to introducing explanations. 
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When asked about what kind of teachers of science she expected the preservice 

teachers she worked with to be in the future, Esther talked about challenges that she 

noticed when working with preservice teachers. 

That’s how we all, you know we learn is that you know you have experiences 

where the students are engaged in a science activity where they’re building off of 

experiences. And maybe you realize, “Okay, I didn’t have them communicate the 

patterns correctly.”  And I’ve noticed that with my preservice teachers they have a 

hard time with developing patterns from experiences. (4:17) 

Esther expected the preservice teachers she worked with to be teachers of science who 

provided students with experiences and helped them see patterns that would lead to 

explanations.  This model of experiences – patterns – explanations (EPE Model) was a 

key part of the science methods curriculum and was often referred to as scientists’ 

science in that course.  Although Valentina talked about learning to teach using scientists’ 

science, her description of scientists’ science did not fit with the way that term was used 

in the science methods course.  This indicates that for Valentina the science methods 

story about scientists’ science was not significant for her identity as a teacher of science 

even though she adopted the term as part of her own story. 

 Barb, one of the mentor teachers with whom Valentina worked, described how 

she helped students see themselves as scientists in her classroom. 

When they [students] come into my room we are scientists, we are meteorologists, 

when we study volcanoes we are volcanologists, we are you know scientists right 

now, we're, I guess we could say we are doctors because we're learning about the 

body, we're PAs [Physician’s Assistants] at least or something, but I try to use 
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verbiage so that they feel like, "Wait yeah I am that.  I can do this, this is me.  

This is what I can be."  (5:50) 

The ways in which Barb described encouraging students to think of themselves as 

scientists was very similar to the way that Valentina talked about scientists’ science as 

making connections to real life.  Valentina’s story about being a teacher of science who 

engaged students in scientists’ science comingled Barb’s story about encouraging 

students to see themselves as scientists with the term scientists’ science that Valentina 

had learned in methods. 

In the post-lesson interview, I asked Valentina about things that she might change 

if she had the opportunity to reteach the science lessons that I observed.  She then 

described the way she would change what was included in the respiratory and circulatory 

lessons.  

[00:06:44.26] Valentina: I would definitely start off like an overview and like I 

said, have like an introduction like a science talk in a way.  To get their [students], 

whatever they know and spend a few minutes, yeah maybe like five minutes or so 

and get their input into it and explain overview and provide a lesson, a detailed 

amount and then like a class activity that hopefully would not be cut in half or 

anything.  And then a closure. 

[00:07:10.01] Marti: So kind of more like the plant lesson.  It had more kind of 

like— 

[00:07:14.23] Valentina: More of the lesson sequence 

[00:07:15.13] Marti: —it had the parts that you really wanted to have in your 

lesson. 
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[00:07:19.00] Valentina: Yeah, instead of just like okay [brings hands together] 

done. 

Valentina indicated that the plant lesson was more representative of how she wanted to 

teach science.  From Valentina’s point of view the plant lesson was an enactment of her 

actual identity as a teacher of science, particularly in terms how activities should be 

sequenced.  Therefore, this lesson is of particular interest when considering Valentina’s 

enacted stories as a teacher of science  

The lesson sequence of the plant lesson had four parts.  The lesson began with a 

science talk.  In the science talk Valentina gave students the option of talking about the 

three questions that she had written on the board or asking each other any other questions 

they might have about the plant life cycle or plants.  This was followed by Valentina 

facilitating the creation of a class KWL (know, want to know, learned) chart and filling in 

student contributions to the “K” and “W” columns. Valentina then showed a video that 

explained the life cycle of flowering plants.  Students then worked on one of three 

activities: cutting out pictures representing different stages in a flowering plant life cycle 

and gluing them in the proper order, creating a picture of a flowering plant out of 

construction paper and labeling the parts, or reading a booklet about the life cycle of a 

flowering plant and answering questions about what they had read.   

During the plants lesson Valentina elicited students’ ideas through the science talk 

and KWL chart, provided explanations in the video and reading, and asked students to 

apply these explanations to some extent in the art project and life cycle activity. She did 

not make any references to students being botanists or any other type of scientist during 

the lesson or try to make real-life connections for the students.  In the plants lesson 
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Valentina enacted neither the science methods version of the scientists’ science story nor 

her own version of the story. The fact that Valentina did not enact either of the stories 

told about scientists’ science suggests that neither the story told by Barb nor the science 

methods story told by Esther were significant for her identity.  

Interestingly, the stories that Valentina told about herself were also not significant 

for this aspect of her identity as a teacher of science. One thing that this suggests is that 

Valentina’s self-told story about what it meant to be a teacher of science was different 

from the story that she told about herself to others.  This story is particularly influential 

on one’s actions and it is likely that Valentina’s enactments were aligned with this story.  

Additionally, the lack of alignment between the stories Valentina told and her enactments 

may also suggest that her imagined vision of who she is or will be as science teacher was 

not fully developed.  While she had adopted some vocabulary and pieces of stories from 

her science methods instructor and mentor teachers, these things had not yet coalesced 

into a vision of what it meant to be a teacher of science which Valentina could enact. 

Stories About Providing Hands-on Experiences to Students 

 Another focus of the stories that were told by and about Valentina centered on 

how a teacher of science would provide students hands-on experiences as part of science.  

A central element of these stories was the purpose of providing these experiences.   

Ada, one of Valentina’s mentor teachers, talked about what she expected from 

Valentina as a teacher of science. 

I would and you [gestures to Barb] can think back to student teachers that you've 

had, but you know we have a—everything's called differently, but to really lead 

up to it, get the kids excited about what you're going to do and as much hands-on 
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as they can do, because especially with seven year olds they kind of need to see it.  

Like if you want to talk about plant life cycle you better be growing some beans 

so that they can look at the little roots coming down and the little leaves.  They 

really need to see something to understand it.  Just reading about it in a book is 

not gonna do it. (5:2) 

Ada felt it was important for a teacher of science to have as much of their science lesson 

be hands-on as possible so that students would have the opportunity to see whatever it 

was that they were learning about.  Barb, Valentina’s other mentor teacher, concurred 

with Ada adding, “Just hands-on and very visual.” (5:3)  Both of Valentina’s mentor 

teachers told a story about being a teacher of science that included providing students 

with hands-on and visual experiences so that students could “see” the science content 

being taught.  This is distinct from using experiences to support the development of 

scientific explanations, which was the purpose of experiences in the story about 

scientists’ science that was told by Esther, Valentina’s science methods instructor. 

 During the plant lesson, which Valentina described as the one of the three that 

was most like how she would like to teach science, Valentina elicited students’ ideas 

through the science talk and KWL chart, provided explanations in the video and reading, 

and asked students to apply these explanations to some extent in the art project and life 

cycle activity.  The use of hands-on activities in this lesson was aligned with the story 

that Ada and Barb told about how hands-on activities should provide students with a way 

to see the science content they were learning about rather than using experiences to 

support scientific explanations.  The alignment between Valentina’s enactment and the 

stories of Ada and Barb suggests that for this aspect of Valentina’s identity as a teacher of 
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science Ada and Barb may have been significant narrators while Esther was not a 

significant narrator. 

Valentina talked about being a teacher of science who provided students with 

hands-on experiences.  In the post-lesson interview, when asked what she would do if she 

were going to teach these same lessons again in the future, Valentina talked about what 

she would like to have as part of her science lessons, “Definitely have a hands-on 

activity.  That’s for both of them, the circulatory and the respiratory.” (2:12) Valentina 

talked about having a hands-on activity as something she would definitely have as a 

teacher of science.  Including a hands-on activity was also something that Valentina 

included when she talked about planning her lessons and the challenge of teaching the 

lessons in a thirty-minute block of time. 

So I kind of had a lot of free range [in planning], you know what I wanna do. Try 

to find something interesting, hands-on, but again in thirty minutes, hard to get all 

those supplies and materials and everything. (2:47) 

Valentina indicated that she wanted to be a teacher of science who provided students with 

hands-on experiences, but that the time and materials available to her during student 

teaching made this a challenge.  Consequently, Valentina saw factors that were outside of 

her control (time and materials) as influencing the kind of teacher of science she could be 

in this situation.  This indicates that Valentina’s designated identity was not distinct from 

her actual identity in terms of what it meant to be a teacher of science.  When describing 

how she would teach science in the future, there was nothing different from the way she 

taught as a student teacher in terms of what she would be doing as a teacher of science.  

Once again, Valentina did not tell a story about her future self as being a different kind of 
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teacher of science, but rather just that she would have more time and materials to use 

while she taught science. 

Teacher of Students 

 Valentina’s identity as a teacher of students centered on how a teacher would 

meet the needs of diverse students. Some of these identity stories focused on meeting the 

needs of students with diverse academic abilities or those who were English language 

learners while others focused on using different modes of learning and instruction to meet 

the needs of diverse learners.  In this section, I explore these stories told by Valentina, 

Esther (her science methods instructor), Ada (her mentor teacher), Barb (her other mentor 

teacher), and Rosalind (her student teaching supervisor) about being a teacher of diverse 

students and examine which stories were significant for Valentina’s actual and designated 

identities as a teacher of science and students and how these stories were reflected in her 

teaching. 

Stories About Different Modes of Learning and Instruction 

One dimension of stories about being a teacher of diverse students included using 

different modes of learning and instruction to meet students’ needs.  When asked during 

her initial interview about what it meant for her to be a teacher of science for all students, 

Valentina responded: 

When you’re creating your own lesson, you’re trying to find connections and 

modifying each assign – well not modifying, but making it relevant to each 

student and try for them to connect with the lesson in some way so you’re adding 

different modes of – you know or types of you know modes of the lesson. So that 
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way they can find a connection and they will actually acquire more of the 

knowledge that you’re presenting to them. (1:18) 

Valentina talked about being a teacher of students who made lessons relevant by 

including different “modes” which would support all students in learning the material that 

was being presented.  Later when she reflected on the plant lesson she elaborated on these 

different “modes.” 

Kind of have like different modes of learning and instruction. I had like 

cooperative, the independent, kind of direct instruction when I was explaining an 

overview of all three activities and going over like, about the plant life cycle. 

(2:19) 

When Valentina talked about having different modes to make the lesson relevant she was 

thinking about varying the types of activities that students engaged in as part of the 

lesson.  For Valentina, being a teacher of all students meant that she would plan her 

lesson to incorporate different types of instruction in order to meet the needs of her 

students. 

 In addition to having different modes of instruction Valentina also talked about 

other ways she might modify her lessons to meet the needs of learners. 

Um, well some of them obviously you can like modify it individually so you 

know some students are more visual learners and more I can modify my lessons 

and add more visuals you know showing like a diagram of like the butterfly cycle 

if I'm doing a lesson on butterflies or something like that.  I can add a diagram of 

that so that's good for the visual learners.  For there's none, no students that really 

are kinesthetic, well a lot of them are actually active in sports and dance so I can 
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maybe apply it like add some or show some videos of movement and stuff.  Kind 

of to show them you know with science or with any, get them up and moving.  So 

modifying the needs to meet their students. (1:17) 

Here Valentina talked about meeting the needs of different kinds of learners and gave 

examples of how she could include activities that would meet the needs of visual and 

kinesthetic learners.  This same idea also came up when Valentina talked with her peers 

as part of the unmoderated focus group.  When talking with her peers Valentina talked 

about using “Howard Gardner’s multiple intelligence[s]” (1:65) to meet the needs of all 

students and again gave an example of using physical activity during a lesson to 

“incorporate the kinesthetic mode of instruction.” (1:67)  When Valentina talked about 

using “multiple intelligences” to meet the needs of diverse learners she considered that 

part of being a teacher of students meant that you would modify your lessons to provide 

activities that would appeal to students with these different kinds of intelligences.  This 

was part of Valentina’s actual identity in terms of who she was now as a teacher of 

students and she did not talk about her designated identity as distinct from her actual 

identity at this point. Valentina’s attribution of this idea about multiple intelligences to 

Howard Gardner suggests that this significant narration may have come from coursework 

or readings. 

Stories About Students with Diverse Academic Abilities 

Another aspect of stories about diverse students focused on students with diverse 

academic abilities.  During the post-lesson interview, Valentina talked about being a 

teacher of students with diverse academic abilities. 
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It [teaching in the science rotation] was actually a nice way to practice and with 

multiple different classes, like the two other different students as well.  Different 

abilities so learning abilities so that was a great practice for me as well. (2:67) 

Valentina talked positively about the experience of teaching science as part of the 

rotation organized by the second grade team at Howell.  The second grade at Howell was 

organized in academic clusters so one class had students designated as academically 

gifted, one class had students with special needs, and the third class had students who did 

not fall into either of these two designations.  Since the science lessons were taught in 

rotation, Valentina had a chance to teach the same lesson three times—once to each of 

the different classes.  She described that as a good experience for her to practice teaching 

students with these different academic abilities.  Although Valentina did not specify how 

she met the needs of students with diverse learning abilities, her statement that it was 

“great practice” indicates that she felt there were differences in the way that you would 

teach students who were designated as academically gifted or who had special needs.  

Valentina’s use of the term “practice” rather than talking about learning to work with 

diverse students also suggests that she saw student teaching as a time to enact her actual 

identity as a teacher of students rather than a time to develop or add to her designated 

identity.  

Stories about being a teacher of students with diverse academic abilities were also 

told by Valentina’s student teaching supervisor, methods instructor, and mentor teachers.  

Rosalind, Valentina’s student teaching supervisor described what it meant to for 

Valentina to be a teacher of all science for all students. 



  150 

I think that that would mean to um, make sure that the lessons and activities that I 

design are very, and this is to use a math phrase, "low floor and high ceiling" so 

that all [emphasized] can find an access point to get into the task and into the 

experiment as well as high enough of a ceiling to challenge the most advanced 

learners in the classroom. (3:8) 

Rosalind talked about meeting the needs of both advanced learners as well as those 

students who might have more challenges with the material.  This was a bit different than 

how Valentina talked about meeting the needs of diverse learners in terms of academic 

abilities.  Valentina’s focus was on providing different modes of instruction and activities 

to meet the different learning styles of her students rather than providing multiple access 

points into the same task which suggests that Rosalind was not a significant narrator for 

this aspect of Valentina’s identity. 

 Esther, Valentina’s methods instructor also included academic diversity when she 

talked about what it would mean for Valentina to be a teacher of science for all students. 

Students with special needs, um, that’s a reality in the classroom as well.  You 

have more of the inclusion of students with a variety of needs from you know 

ADHD [Attention Deficit Hyperactivity Disorder], autism spectrum.  I think all 

students really encompasses cultural, uh – what academic quote, unquote levels 

they come in at, based on what the school says.  Special needs it’s a very difficult 

environment, climate right now. (4:8) 

While Esther talked about Valentina having to meet the needs of students with special 

needs, unlike Valentina or Rosalind her story did not include what it meant to be a 
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teacher of science for these students beyond acknowledging their presence in the 

classroom and that it makes for a difficult environment in the classroom. 

 Ada, one of Valentina’s mentor teachers talked about what it meant to be a 

teacher of students with different academic needs. 

We [Howell] are a very mainstreamed school.  We have the big, it’s called the 

[Name of Program] so we have um, a wide range of special needs students and if 

they need an aide, they come with an aide. . . But the fact that the aides are in 

there, the special ed kids are in there and some of the kids you might need to go 

over and lean over them, give them some extra help, but you want everybody to 

be involved at the best, you know the – as much as they can be. (5:30,5:31) 

Ada described how at Howell, students with special needs were “mainstreamed” into the 

classes and supported by aides if necessary.  She talked about how being a teacher of 

students with special needs meant that you did your best to make sure that all students 

were able to be involved to the best of their abilities.  When Ada talked about meeting the 

needs of students with special needs she did not describe making modifications to the 

activities to accommodate the needs of these students.  Rather, she talked about relying 

on the aides or giving students extra support to do as much of the standard classroom 

activities as they were able. 

 Barb, Valentina’s other mentor teacher, talked about making modifications for 

students with special needs. 

There are modifications of course some of them are because of the IEP 

[individualized education plan], but others it’s just the fact that they either need a 
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slower pace or they need more information or expanding on the vocabulary or – 

and in public education we do teach all the students. (5:32) 

Here Barb talked about being a teacher of all students as a duty of a public school 

teacher.  She also included not only making modifications as directed by an IEP, but also 

the other kinds of modifications a teacher might make in order to make the content 

accessible to all students even without the directive of an IEP.  Unlike Ada, Barb 

described modifying the activities to meet students’ needs rather than relying on outside 

supports. 

 Valentina’s stories about being a teacher of students with diverse academic 

abilities seem to be more in line with the practical stories told by Rosalind, Ada, and Barb 

and their stories about what it meant in the classroom in terms of adapting experiences.  

However, Valentina’s specific ideas about different modes of learning or meeting 

different learning styles did not align with these stories.  Valentina did not seem to take 

up elements of Esther’s story that was more about the abstract rather than practical 

challenges a teacher faces in classrooms where the guiding principle is inclusion of 

students with special needs. 

 During the post-lesson interview, I asked Valentina how she had been able to 

support student learning in her teaching of the science lessons that I observed. 

I think I did very good job on it, because I tried also to incorporate, have everyone 

have a chance to speak in class and if they needed assistance I would go around 

you know and answer their questions individually, so—I really did individualize 

their learning. (2:48) 
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When talking about supporting student learning Valentina noted that she gave individual 

attention to students, although in this case it was about answering their questions rather 

than adapting the lessons to meet individual needs.  Furthermore, Valentina’s indication 

that she had done a “very good job” supports that this was part of a strong actual identity 

and she did not have a designated identity about what it meant to be a teacher of students 

that was distinct from this actual identity.  Valentina’s idea about a teacher making sure 

to provide individual attention was reflective of Ada’s story about some students needing 

extra help to be involved in class activities.  This aspect of Valentina’s enactment 

indicates that Ada was a significant narrator for what it meant to be a teacher of students 

with diverse academic abilities. 

Stories About English Language Learners 

One particular group of diverse students that Valentina talked about were English 

language learners (ELLs).  During her initial interview, Valentina talked about meeting 

the needs of ELLs as part of her science lesson. 

Um, try to modify [the activities] and add like translations or like a vocabulary, if 

they're [ELLs are] doing something with vocabulary have a translation in their 

native language and or provide like an additional like an aide or something to sit 

with them and help them.  Especially if it's like a language that I do not know, not 

common, like not Spanish or if it's another language such as that.  So that way 

they can have extra benefit or support and especially also with the English 

language learners it's important to use the sheltered strategies so that way it makes 

it easier, yeah in a way easier to recall the information. (1:19) 
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Valentina talked about ways that she would support ELLs using sheltered instruction 

strategies.  She went on to describe how these were things could be used all subject areas, 

not just science. 

The strategies can be applied across all subject areas. Because they’re really easy, 

like what I’ve learned in my sheltered English instruction class, the first part and 

now currently in the methods part of that, that’s during student teaching, it’s 

beneficial for and useful for all subject areas, regardless of you know math, 

science, language arts, whatever, social studies. (1:20) 

After describing how these strategies could be used across different subject areas, 

Valentina gave examples of the kind of strategies she might use. 

You would have to include more visuals, because the visuals is more of a 

common, even a student who doesn’t understand English with proficiency, if they 

see a visual they could actually think about it and compare and recall the 

information better. And then having a translation also, a written translation as well 

that also helps. (1:21) 

Valentina attributed her ideas about how to support ELLs to the sheltered English 

instruction courses that she had taken as part of her teacher preparation program, 

indicating that these courses were significant narrators for her actual identity as a teacher 

of students who were ELLs. 

On the day that I first observed Valentina teaching science (the plant lesson) a 

new student who spoke very little English had joined the class that day.  During this 

lesson, as well as the subsequent lessons I observed, Valentina provided this student with 

directions in Spanish and orally translated some of the worksheets for him.  Beyond 
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providing these translations, Valentina did not make additional modifications or provide 

additional supports for this student.  Although she told a story about using visuals as well 

as written translations, in her teaching Valentina relied solely on oral translations to 

support her student who was an ELL. 

 Rosalind, Valentina’s student teaching supervisor also talked about supporting 

students whose first language was not English. 

I would know okay, this student speaks Spanish so when I’m planning my lesson 

I’m gonna find a vocabulary word or two that I can use to pull that student in.  

Even if it’s asking them, “Hey, how do you say “microscope” in Spanish?” and 

then I’ll validate it for the whole class and have everyone say it, you know that 

kind of thing to include them. (3:9) 

Rosalind’s way to include students whose first language is not English varied from 

Valentina’s ideas in that Valentina seemed to be concerned with how the student would 

be able to engage in the content while Rosalind’s focus was more on including the 

student rather than engaging the student in learning the content indicating that Rosalind 

was not a significant narrator for this aspect of Valentina’s identity. 

 Esther also spoke about meeting the needs of students with diverse linguistic 

backgrounds. 

So understanding a variety of strategies.  For example, English language learners 

and understanding that science generally is a new language for individuals whose 

Eng-, whose lang-, whose first language is English.  So imagine the English 

language learners coming into your classroom, science is a very new language for 

them as well.  Um, building a lot on that. (4:9) 
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Esther recognized that science may present language demands for ELLs as well as for 

students whose first language was English.  Beyond recommending that a student teacher 

understand a “variety of strategies” Esther did not have a detailed story about what it 

would mean for Valentina to be a teacher of students who were ELLs. While Esther made 

a general reference to understanding strategies to support ELLs she did not elaborate on 

these so it is unclear if the strategies that Valentina talked about using and used as a 

teacher of students who are ELLs were taken up from a story that was told during science 

methods.  This seems unlikely since Valentina referenced the sheltered instruction classes 

that she had taken. 

 Similar to other aspects of Valentina’s identity as a teacher, Valentina did not 

draw a distinction between her actual and designated identities suggesting that she did not 

see a difference between who she was now and who she would be in the future. The 

significant stories for Valentina’s actual identity as a teacher of students who were ELLs 

came from Valentina’s courses in sheltered English instruction that were part of her 

teacher preparation program rather than from either Rosalind or Esther.  Neither Ada nor 

Barb talked about working with students who were ELLs when they described what it 

meant to be a teacher of science for all students.  

Relationship Between Valentina’s Actual and Designated Identities 

 Most of the stories that were told by Ada, Barb, Esther, and Rosalind were not 

reflected in either Valentina’s enactments or her designated identity stories.  One reason 

that there were few significant narrators for Valentina was that her designated identity did 

not greatly differ from her actual identity 
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When telling stories about what it meant to be a teacher of science and teacher of 

students, Valentina did not draw a distinction between who she was as a student teacher 

and who she would be in the future.  However, she did talk about what would be different 

in the future when she was teaching science.  During her initial interview Valentina 

described what she thought it would look like five years from now when she was 

teaching a science lesson. 

[00:26:24.01] Valentina: I would still like incorporate the same things like I've 

been learning.  I think just be the same like structure.  I really like the idea of like 

activating the prior knowledge with like a science talk or beginning a science 

lesson with like a read-aloud, a science related book, picture book or whatever 

like a magazine or showing it.  And also maybe incorporating like artifacts or 

yeah artifacts like of science related units of study.  Like I'm doing human 

anatomy lesson or whatever, incorporate maybe a skeleton or something to show 

like the parts of the body or whatever.  Definitely incorporate visuals like that, or 

hands-on objects, that make sense? 

[00:27:25.00] Marti: Yeah, so when you say artifacts you mean things like a 

skeleton or like these things— 

[00:27:30.18] Valentina: Yeah and as the years, like as I progress in teaching I'll 

definitely will collect things like that as well so. 

Rather than describing ways in which her teaching might change as a result of additional 

experiences, Valentina explained that her teaching would be the same, but that she would 

have more “artifacts” to show students as part of her science lessons.  This means that 

Valentina did not see her identity as a teacher of science changing as she gained more 
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experience.  She did not tell a designated identity story about who she would become as a 

teacher of science and students that was distinct from the actual identity story she told 

about who she was now. 

Another aspect of Valentina’s identity that limited additional significant 

narrations was her story of being a teacher who only needed to practice what she had 

already learned.  During both her initial and post-lesson interviews, Valentina described 

her motivation for volunteering to participate in this study.  In the post-lesson interview 

Valentina explained 

That’s actually why I wanted to participate in this study, because if not I 

wouldn’t, not really have [had] much of a practice like within my student teaching 

experience so it gave me a chance [to practice teaching science.] (2:68) 

Since Valentina’s student teaching placement was not with the teacher who taught 

science as part of the second grade rotation she felt that participating in my study would 

give her the opportunity to practice teaching science.  In this way, Valentina indicates 

that she had learned about what it meant to be a teacher of science and at this point just 

needed to practice these things.  For Valentina teaching science as a student teacher was 

not about learning more about being a teacher of science. 

Valentina explained how this was an opportunity to use what she had learned 

during her science methods course. “I learned a lot in the science methods [course]. I was 

like, oh, wow I wouldn’t have had a chance to apply before like getting into my actual 

classroom of my own. And getting feedback–” (2:69)  Valentina felt that she had learned 

a lot about what it meant to be a teacher of science as part of her science methods course 

and by participating in this study she was able to practice the things that she had learned.  
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This suggests that Valentina felt that she had learned what she needed to know to be a 

teacher of science in her science methods course and that student teaching was her 

opportunity to practice these ideas. Once again, Valentina’s use of the term “practice” 

indicates that she saw student teaching as a time to enact her actual identity as a teacher 

of students rather than a time to develop or add to her designated identity. 

When asked it there were particular things about teaching science that she wanted 

practice, Valentina responded, “at the moment, currently no.” (1:10)  While Valentina 

expressed that a chance to practice teaching science was important to her and was the 

reason she volunteered to participate in the study she did not have specific ideas about 

aspects of being a teacher of science that she wanted more practice with.  This lack of 

specificity about areas that she might want or need to practice as a teacher of science 

indicates that Valentina was perhaps not very reflective about who she was as a teacher 

of science or that she felt like she was finished learning what it meant to be a teacher of 

science and thus there was nothing to be added to her designated identity. 

In the post-lesson interview, Valentina talked about wanting to get feedback as 

she practiced teaching science.  Rosalind, her student teaching supervisor, described 

Valentina’s response to her feedback. 

When we have our post observation conferences, um Valentina seems, I don’t 

want to say resistant to making changes, but she seems to always have a reason 

why the way she’s doing it is right and there is not need to change.  Which 

worries me a little bit, you know, in that she might have a fixed mindset about 

improving. (3:18) 
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Rosalind told a story about Valentina being resistant to feedback about her teaching that 

came from Rosalind.  This could indicate that Rosalind was a non-significant narrator for 

Valentina about what it meant to be a teacher of science and students.  It also suggests 

that Valentina was not interested in additional stories about what it meant to be a teacher 

of science and students. 

 During the post-lesson interview, I asked Valentina if she had talked with her 

mentor teacher about the science lessons that I observed her teaching. 

[00:42:43.28] Marti: Did you have a chance to talk to your mentor teacher about 

the lessons after you taught? 

[00:42:58.12] Valentina: No, the only one [plant lesson] was like that I gave you 

the recorder with Rosalind, but other than that no because she's [Barb’s] very 

busy so. 

[00:43:05.28] Marti: Right, yeah 

[00:43:06.26] Valentina: I don't wanna take too much of her time. 

Valentina shared that she had talked with Rosalind, her student teaching supervisor, after 

the plant lesson, but that she had not talked to Barb, her mentor teacher.  As part of 

student teaching, Valentina was required to meet with her supervisor after an observed 

lesson so her meeting with Rosalind was not optional.  However, Valentina chose not to 

get feedback from her mentor teacher and rationalized it as not wanting to “take too much 

of her time.”  This suggests that Valentina was not overly concerned with getting 

feedback from her mentor.  This further supports the idea that Valentina felt that she did 

not need to learn more about being a teacher of science; she just needed to practice what 

she had already learned.   
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 It seems as though Valentina felt that she had learned what she needed to know 

about being a teacher prior to student teaching.  This resulted in a strong actual identity 

about what it meant to be a teacher of science and students and limited opportunities for 

significant narrators for her designated identity. 

Chapter Summary 

 Valentina’s stories and enactments about what it meant to a teacher of science and 

a teacher of students illustrates how the same narrator could be significant for one aspect 

while at the same time being non-significant for another aspect.  Additionally, Valentina 

showed how an actual identity could limit opportunities to take on additional stories.  In 

Valentina’s case, she had a strong actual identity as a teacher of science and students that 

left little room for the development of a designated identity. 

 Of the stories I heard from Ada, Barb, Esther, and Rosalind, few seem to be 

significant for Valentina.  Only stories from Ada about being a teacher of students with 

diverse academic abilities and from Ada and Barb about being a teacher of science who 

used hands-on experiences for the sake of students being able to see what they were 

learning about were significant for Valentina in terms of her enactments.  However, these 

stories may have been significant for Valentina because they confirm already held stories 

rather than contributing a new story to her identity. 

There were suggestions that other parts of Valentina’s teacher preparation 

program provided significant narrations for Valentina’s identity.  Valentina indicated that 

her understanding of what it meant to be a teacher of ELLs came from her sheltered 

English instruction courses.  Her enactment reflected some aspects of the story she told 

which indicated that these courses were a significant narrator for this aspect of her 
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identity.  Furthermore, Valentina’s use of the term, “Howard Gardner’s multiple 

intelligences” to describe her understanding and enactment of what it meant to be a 

teacher of students who provided different modes of learning and instruction may have 

come from previous coursework or readings.  

For Valentina, significant narrators contribute stories that were part of her actual 

identity and enacted as she taught her science lessons.  Since Valentina’s designated 

identity story focused almost solely on having more “artifacts” in the future, there were 

no designated identity stories that were significant for her.  Valentina’s strong actual 

identity was influential since it limited opportunities for her to incorporate stories into a 

designated identity.  Her designated identity did not have space for new stories since it 

was essentially the same as her actual identity with the exception of collecting more 

“artifacts.”  There were undoubtedly a number of significant narrators for Valentina prior 

to her student teaching experience and she hinted at previous courses in some of her 

stories.  However, during her student teaching experience it seems as though stories were 

only significant when they fit in with the stories that were already part of her actual 

identity as a teacher of science and teacher of students. 
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CHAPTER SEVEN: DISCUSSION AND IMPLICATIONS 

In this chapter I show the ways in which the cases of Cecelia, Emmy, and 

Valentina contribute to the understanding of preservice elementary teachers’ identities as 

teachers of science and students.  Across these three cases, the findings include 

understandings about narrators for preservice teachers’ identities as teachers, the 

significance of narrators, gaps between actual and designated identities, and the 

importance of examining enactments when studying identity.  I offer implications for the 

field of teacher education in relation to supporting identity development for preservice 

teachers.  I conclude the chapter with a discussion of limitations of my study and 

directions for future research that will lead to further understandings of preservice 

elementary teacher identities as teachers of science and students as well as how these 

identities develop.  

Understanding Preservice Elementary Teachers’ Identities 

 An important part of becoming a science teacher is developing an identity as a 

science teacher which will shape how one understands what it means to be a teacher as 

well as how one acts as a teacher (Davis et al., 2006; Luehmann, 2007; Sachs, 2005).  In 

this section, I discuss four findings from the cases of Cecelia, Emmy, and Valentina: who 

and what count as a narrator for identities; what makes a narrator significant; the gap 

between preservice elementary teachers’ actual and designated identities, and the 

importance of enactments in understanding identity.   

Many Storytellers 

Previous work often considered preservice teachers’ identities using the stories 

told by the preservice teachers themselves (Avraamidou, 2014b; Danielowich, 2012; 
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Danielsson & Warwick, 2014; Eick & Reed, 2002; Helms, 1998; Katz et al., 2011; 

Upadhyay, 2009; Varelas et al., 2005).  This perspective offered many important insights 

with regards to how preservice teachers see themselves as teachers.  However, the picture 

it painted was incomplete in terms of understanding the role played by stories told by 

others that may influence the identity stories that preservice teachers tell about 

themselves.  

While the storytellers who were significant varied across the cases of Cecelia, 

Emmy, and Valentina, all three cases demonstrate that stories beyond those that 

preservice teachers tell about themselves contribute to a deeper understanding of 

preservice teacher identities. I interviewed mentor teachers, science methods instructors, 

and student teaching supervisors since they were likely to be influential storytellers for 

preservice teachers (Luehmann, 2007).  The cases of Cecelia and Emmy in particular 

support these choices as many of the stories that they told about themselves had links 

back to one or more of these storytellers.  For Cecelia as well as Emmy, their science 

methods course instructors were significant narrators for some aspects of their identity.  

In the case of Cecelia her science methods instructor was significant for what it means to 

be a teacher of science who used questions to support students learning and who put 

experiences before explanations.  For Emmy, the significant stories told by her science 

methods instructor were those about the kind of teacher of science she would be in the 

future.  Additionally, Cecelia’s mentor teacher and Emmy’s student teaching supervisor 

were also significant narrators for each of them.   

In addition to stories that were told by people, these cases showed how things 

other than people could be significant narrators for preservice teacher identities.  The case 
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of Emmy shows ways in which non-traditional narrators such as curriculum materials and 

instructional models can provide stories about what it means to be a teacher of science.  

In Emmy’s case both of these artifacts provided a significant story about what it means to 

be a teacher of science.  For example, Emmy planned on relying on the way curriculum 

materials presented teaching science until she had gained additional experience as a 

teacher.  Thus, when considering potential narrators for what it means to be a teacher it is 

particularly important to consider a broad definition of what might count as a narrator for 

a preservice teacher. 

While Emmy explicitly identified the FOSS curriculum materials as a source of 

stories about what it meant to teach science, the case of Cecelia suggested that things 

such as standards could be significant narrators.  Even though Cecelia did not name the 

English Language Proficiency standards as a source of what it meant to be a teacher of 

students who were ELLs, the story told by these standards showed up in Cecelia’s story.  

However, this story was also told by Antonia so it is unclear whether the standards or 

Antonia were the significant narrator for Cecelia.  Regardless, it is clear that Cecelia’s 

story about what it meant to be a teacher of students was embedded in the context of the 

ELD classroom in which she was student teaching and this context influenced the 

enactment of her stories. 

While the people who were significant narrators for Cecelia and Emmy were 

expected, the case of Valentina shows that there were additional sources of significant 

stories. Few of her stories about what it means to be a teacher of science and students 

could be linked directly to stories that I heard from the group of likely significant 

narrators that I interviewed.  This suggests that the pool of potentially significant 
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narrators for preservice elementary teachers extends beyond teacher preparation 

programs. 

Significant Narrators and Their Stories 

There are many storytellers whose stories are important to understanding 

preservice elementary teachers’ identities as teachers of science and students.  However, 

not all of these stories are influential in terms of preservice teacher identity development.  

Significant narrators are those whose stories have the greatest influence on someone’s 

designated identity and their actions (Sfard & Prusak, 2005). Thus, taking into 

consideration not only the many potential narrators for preservice teachers, but also 

which narrators are significant adds to understandings about the development of 

preservice teachers’ identities as teachers of science and students.   

Who the significant narrators are is not consistent across all three cases and the 

extent to which they were significant also varied between cases.  In some instances the 

preservice teachers in this study named the source of a story that was influential in terms 

of what it means to be a teacher of science and students or used frameworks or terms that 

were unique to a particular source (e.g. I-AIM, the instructional model that was 

introduced in the science methods course).  When these things were present in the stories 

that preservice teachers told there was direct evidence that a particular narrator was 

significant for that aspect of the preservice teacher’s identity.  However, in other 

instances significant narrators are suggested by the alignment between a preservice 

teacher’s story or enactment and a story that was told by someone else.  In these cases it 

is possible that the narration was coincident with a story that was already held by the 

preservice teacher and the significance is more of a confirmation rather than a direct 
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contribution.  For example, Emmy told a story about not making modifications to 

curriculum materials as a beginning teacher.  Her student teaching supervisor reinforced 

this idea through the story she told about how student teachers should focus on 

management rather than other aspects of their lessons.  These findings suggest that in 

addition to being influential in terms of designated identity stories and actions, significant 

narrators may also be those whose stories do not conflict with an already held story about 

what it means to be a teacher. 

Significant narrators for preservice teachers may include “professors, peers, 

supervisors, cooperating teachers, and colleagues” (Luehmann, 2007, p. 833).  Beyond 

this list of specific people who may be significant narrators for preservice teachers, Bang 

and Luft (2014) characterized significant narrators as those people who may be listeners, 

guides, and providers of scripts to preservice teachers.  In addition to these 

characteristics, these three cases indicate that significant narrators are also those whose 

stories are perceived as credible by the preservice teacher.  The case of Cecelia suggests 

that one characteristic of a credible narrator is expertise in a particular area as perceived 

by the preservice teacher.  Beyond the perception of expertise there may be additional 

characteristics that lead a preservice teacher to conclude that a particular narrator is 

credible. 

Given the potential for multiple storytellers to be significant narrators for 

someone’s identity, it is likely that at some point conflicting stories may arise.  The case 

of Cecelia illustrates what might happen when the stories of two significant narrators are 

in direct conflict with one another.  Cecelia negotiated this conflict by enacting different 

aspects of the conflicting identity stories at different times.  In her case it was a matter of 
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choosing between being a teacher of science who provided experiences before 

explanations or being a teacher of science who used explanations to scaffold experiences 

for students who were English language learners.  The context in which these identities 

were enacted seemed to play a role in how Cecelia navigated this tension.  In the context 

of her student teaching classroom with Antonia (her mentor teacher) present, Cecelia’s 

initial choice to be a teacher who provided experiences before explanations was directly 

challenged by Antonia which obligated Cecelia to confront the conflicting stories in her 

enactment.  In another context, like her own classroom, Cecelia would have been more 

likely to continue her lesson as planned and would not have had to navigate the tension 

between conflicting stories.  The case of Cecelia suggests that in addition to particular 

stories being significant for a designated identity, the context may also influence whether 

a narrative can be significant for enactment in that context. 

 In addition to the list of probable significant narrators identified by Luehmann 

(2007), the findings from these cases broaden the scope of potentially significant 

narrators for preservice teachers. The case of Emmy suggests that artifacts such as 

curriculum materials and instructional models may also be significant narrators.  Forbes 

and Davis (2008) explored preservice teacher identities in relation to curriculum 

materials, what they termed a curricular role identity.  This curricular role identity was 

examined in light of how preservice teachers used curriculum materials as well as how 

they perceived the use of curriculum materials by more experienced teachers in teaching 

science.  Much like Emmy, the preservice teachers in Forbes and Davis’s study drew a 

distinction between their use of curriculum materials and their perceptions of how more 

experienced teachers used curriculum materials.  One of the differences in the way 



  169 

preservice teachers saw their own use of curriculum materials in relation to how more 

experienced teachers would use curriculum materials was how materials would be 

adapted for use in the classroom (Forbes & Davis, 2008).  Emmy also drew this 

distinction when she talked about planning to use the curriculum materials as they were 

written until she had gained more experience teaching.  In this way the curriculum 

materials became a significant narrator for Emmy.  The role of curriculum materials as a 

significant narrator for Emmy in terms of what it means to be a teacher of science at this 

point in her career demonstrates that one aspect of the curricular role identity of 

preservice elementary teachers may be connected to the ways in which curriculum 

materials narrate what it means to be a teacher of science. 

The cases of Cecelia, Emmy, and Valentina confirm previous work on the 

importance of significant narrators as well as who likely significant narrators are for 

preservice teachers’ identities as teachers of science and students.  These cases expand on 

previous work by showing that significant narratives include stories which do not conflict 

with commonly held stories about teaching.  Also, significant narrators do not have to be 

people who tell stories about what it means to be a teacher.  Artifacts such as curriculum 

materials can also be significant narrators.  Finally, these cases suggest that credibility 

may play an important role in whether a particular narrator is significant for preservice 

teachers.  

Gaps Between Actual and Designated Identities 

Sfard and Prusak (2005) identified learning as having a key role in “closing the 

gap between actual and designated identities” (p. 19). Danielowich (2012) also looked at 

cases where there was dissonance between two aspects of a teacher’s identity and 
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concluded that a conflict or dissonance between different identity stories could be a 

productive learning space so long as the two stories were not too far apart.  However, in 

this work the conflict arose between stories told by university-based teacher educators 

and those told by field placement teachers rather than being a difference between actual 

and designated identity stories.  The cases of Cecelia, Emmy, and Valentina add to this 

idea of dissonance between identity stories being a potentially productive learning space.  

In these cases the dissonant stories were not necessarily from different sources, but rather 

were the actual and designated identity stories told by the preservice teachers themselves. 

The case of Cecelia supports the potential for learning when the gap between 

identity stories is not too large.  She told stories about her future self, but at the same time 

tried to enact aspects of her designated identity and recognized when they were not 

successful.  As Cecelia enacted pieces of her designated identity she was learning more 

about what it meant to be a teacher of science and teacher of students.  This learning 

served to bring Cecelia’s actual identity closer to her designated identity, thus narrowing 

the gap between the two, supporting the view on the role that learning plays an important 

role in supporting identity development. 

In contrast to Cecelia, Emmy’s stories about there being things that she was not 

able to do at this point as a novice teacher reflect an idea that as she learned more about 

being a teacher, through experience, she would move towards her designated identity as a 

teacher of science and students.  However, her case also demonstrated that when the gap 

between an actual and designated identity is too large it can be more than just a gap, it 

can also be an obstacle that delays movement towards a designated identity.  This 

obstacle had the potential to limit learning opportunities for Emmy in that she drew a 
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strong distinction between what she could do as a novice and her future self, in such a 

way that she was not yet working towards this future vision.   

Valentina presents a third option in that her strong actual identity limited 

opportunities to develop a distinct designated identity.  Without a distinct designated 

identity, no gap existed between her actual and designated identities.  Similar to Emmy, 

Valentina’s learning opportunities were also limited during her student teaching 

experience. 

All three of these cases suggest that the gap between actual and designated 

identities is more complex than something that can be closed through learning.  The gaps 

between actual and designated identities have the potential to shape how identity is 

reflected in enactments as well as the potential to constrain learning opportunities 

depending on the size of the gap between the two identity stories. 

Exploring Enactments 

 In a recent review of science teacher identity research, Avraamidou (2014a) 

concluded that one area missing from this research was how identities were enacted in the 

classroom.  I explored not only the identity stories told about what it means for preservice 

elementary teachers to be teachers of science and students, but also how these identities 

were enacted while teaching science lessons.  Examining enactments along with identity 

stories offers several valuable insights into preservice teachers’ identities as teachers of 

science and students that would not have been uncovered through examining stories 

alone. 

 As discussed in the previous section, the relationship between preservice teachers’ 

actual and designated identities can be complex.  By exploring enactments of science 
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teaching, these cases demonstrate the ways in which preservice teachers may be working 

on being able to enact their designated identities even if these attempts are not always 

completely successful.  In the cases of Cecelia and Emmy they both worked to enact 

pieces of their designated identities to varying degrees.  This is an insight into their 

identities that was only revealed through observing their teaching of science lessons.  For 

example, Cecelia told story about becoming a teacher who asked questions that engaged 

students in thinking about scientific ideas, but she also described it as her biggest 

challenge.  However, by examining Cecelia’s enactments what emerged was an identity 

of a preservice teacher who was actively working to develop an identity as a teacher of 

science who supported student learning in science. 

 Exploring preservice teachers’ enactments also offers additional insights into the 

role of significant narrators in two important ways.  Firstly, observing science lessons 

helps to uncover what happened when the stories from two significant narrators are in 

conflict.  Given that there are many potentially significant narrators for preservice 

teachers it is reasonable to assume that these kinds of conflicts would not be uncommon.  

In the case of Cecelia these conflicting stories played out in her enactment of science 

lessons.  When Cecelia was teaching science, the conflict was between stories told by her 

mentor teacher and her science methods instructor about where experiences should occur 

in a science lesson.  Exploring Cecelia’s enactment of science lessons offered a window 

into how she negotiated and resolved this tension.  Without observations of Cecelia 

teaching science these conflicting stories might not have been uncovered and certainly 

the ways in which Cecelia was negotiating this tension would have remained hidden. 
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 The second important insight that exploring enactments offers is suggesting other 

significant narrators for preservice teachers beyond the likely significant narrators.  For 

example, Valentina enacted stories when teaching science lessons that were not part of 

the stories from her mentor teachers, science methods instructor, or student teaching 

supervisor.  Since stories from significant narrators are those which are most influential 

on one’s actions (Sfard & Prusak, 2005) this suggests the presence of additional 

significant narrators.  Furthermore, the stories that Valentina told about being a teacher of 

science and students did not always align with her enactments.  Without observing 

Valentina’s science teaching, the presence of these additional significant narrators would 

not have been uncovered. 

 Finally, in addition to exploring enactments, it is important to consider the stories 

that preservice teachers tell about these enactments in order to understand the relationship 

between identity stories and enactments.  Cecelia and her response to Antonia’s 

suggestions made while Cecelia was teaching her science lessons offers a key example of 

the kind of insights stories about enactments can provide.  Taken by themselves, 

Cecelia’s reactions appeared to be one situation (the pinwheels lesson) in which she did 

not take her mentor’s suggestion and another (the clouds lesson) in which she did take the 

suggestion.  However, asking Cecelia about these moments in her enactment yielded a 

deeper understanding of how Cecelia was enacting her identity, as well as how she was 

negotiating conflicting identity stories.  These insights would not have been possible 

relying solely on observations of Cecelia’s science lessons. 
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 Exploring preservice teachers’ enactments of their identities as teachers of science 

and teachers of students offers insights that would not have been possible through the 

examination of identity stories alone.  

Implications for Teacher Education 

 The findings have several implications for science teacher educators and teacher 

preparation programs.  In light of this, I offer ideas related to supporting identity 

development in teacher preparation programs and the role that a holistic view of teacher 

preparation and educative mentoring practices can play in developing preservice teacher 

identities as teachers of science and teachers of students. 

Identity Development 

 April Luehmann (2007) suggested that science teacher educators think about 

teacher preparation as identity development. Central to considering teacher preparation as 

identity development is providing a context rich in identity resources.  Examples of these 

identity resources include opportunities to try-on different roles and engage in reflection 

about teaching (Luehmann, 2007).  Although this suggestion was primarily set in the 

context of secondary science teacher preparation, a focus on identity development is 

equally important for elementary teacher preparation.  As part of this focus on identity 

development, the stories that are told about what it means to be a teacher of science and 

students can be considered as an identity resource during teacher preparation. 

 In thinking about the stories that may become significant narratives for preservice 

teacher identities it is important to consider not only the stories that are told explicitly by 

teacher educators, but also the stories that are told by the materials that are used in 

teacher preparation programs.  The case of Emmy shows that artifacts such as curriculum 



  175 

materials and instructional models can be significant narrators about what it means to be 

a teacher of science and students.  Therefore, taking into consideration not only the 

stories told directly to preservice teachers by science teacher educators, but also the 

stories told by the materials they choose is an important part of science teacher 

preparation.  For example, stories told by curriculum materials may include how 

activities should be sequenced in a lesson or how a teacher should assess student learning 

in science.  Science teacher educators can provide preservice teachers with opportunities 

to analyze the stories that are told by curriculum materials about what it means to be a 

teacher of science and students.  These opportunities can support preservice teachers as 

they consider the stories told by curriculum materials in light of other stories they have 

been told about what it means to be a teacher of science and students.  This has the 

potential to provide additional identity resources for preservice teachers’ developing 

identities as teachers of science and students. 

 In addition to making identity resources available in teacher preparation 

programs, Luehmann (2007) noted that preservice teachers need the opportunity to 

engage in reflection focused on interpreting their teacher preparation experiences.  The 

cases of Cecelia, Emmy, and Valentina suggest that this reflection might include 

opportunities to consider actual and designated identity stories as well as how these 

stories are enacted.  In the case of Cecelia, she told stories about the kind of teacher of 

science and students she was as a student teacher as well as the kind of teacher she hoped 

to become.  Furthermore, as she reflected on her enactment she was able to consider how 

she was making attempts to enact pieces of her designated identity and how successful 

those attempts were.  Engaging in this type of reflection may be an important step in 
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narrowing the gap between actual and designated identities, which may in turn offer 

further opportunities for preservice teacher learning.  

Emmy and Valentina did not engage in reflection in the same way or to the same 

extent that Cecelia did.  For Emmy, the gap between her actual and designated identities 

for aspects of her identity as a teacher of science reduced her opportunities for learning 

because it was so large that she could not envision trying to enact pieces of it while she 

was still a novice teacher.  Valentina’s opportunities for learning were also reduced, not 

because the gap was too large, but rather because her designated identity was not distinct 

from her actual identity.  Therefore, for Valentina there was no gap and as such the 

potential for learning was greatly reduced.  Opportunities for preservice teachers to 

engage in identity work that supports the development of designated identities that are 

not too far distant from their actual identities may offer valuable learning opportunities 

that support them in becoming the kind of teacher of science and students they want to be 

in the future. 

Holistic Teacher Preparation and Educative Mentoring 

 These findings supported the idea that in course instructors, mentor teachers, and 

student teaching supervisors are among the likely significant narrators for preservice 

teachers (Luehmann, 2007).  In light of these findings, it is important to take into 

consideration the many stories that are shared with preservice teachers about what it 

means to be a teacher of science and teacher of students.  One way this might be achieved 

is through a more holistic approach to teacher preparation.  What occurs in one aspect of 

a teacher preparation program (e.g. methods courses, field placements) is not independent 
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from other aspects, particularly when viewed through a lens of the identity stories that are 

told to preservice teachers about what it means to be a teacher.   

One aspect of particular interest from the standpoint of identity work is the 

mentoring practices that occur while preservice teachers are working in field placement 

classrooms.  As preservice teachers work in field placement classrooms their primary 

source of feedback is their mentor teachers with student teaching supervisors providing 

feedback to a lesser extent.  This feedback has the potential to be a rich source of identity 

resources (Luehmann, 2007). Educative mentoring practices (Bradbury, 2010) offer the 

potential to ensure that preservice teachers can access these resources as they continue to 

develop their identities as teachers of science and students during student teaching.  A 

key aspect of educative mentoring is that it acknowledges the developmental level of the 

beginning teacher and works to provide support not only for the immediate needs of the 

novice, but does so in a way that develops a foundation for continued learning about 

teaching (Bradbury, 2010).  In terms of identity development, educative mentoring 

practices would recognize preservice teachers’ actual identities as novice teachers of 

science while at the same time supporting attempts at enacting designated identities for 

the kind of teacher they will be in the future.  In the cases of Emmy and Valentina, where 

the gap between actual identity and designated identity were obstacles for learning, 

educative mentoring practices might have supported them in developing a designated 

identity that they could work towards as student teachers.  However, in the absence of 

feedback from their mentor teachers, both Emmy and Valentina were limited in the 

learning that could have taken place during their student teaching experience. 
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Beyond working toward educative mentoring practices, science teacher educators, 

mentor teachers, and student teaching supervisors can work together to recognize 

conflicts that may arise between identity stories that are told about preservice teachers 

and support preservice teachers in negotiating these conflicts.  Cecelia demonstrated how 

preservice teachers may negotiate these conflicting stories in the ways that she prioritized 

being either a teacher of science or a teacher of English language learners in her 

enactments since the two stories were in conflict and could not both be enacted.  A more 

holistic view of teacher preparation might have supported Cecelia in negotiating this 

tension in a manner that provides a learning opportunity rather than resulting in her 

choosing one identity story over the other in her enactment.  

The three cases presented here offer insights into the ways in which a holistic 

view of teacher preparation in combination with educative mentoring practices could be 

productive in terms of developing preservice teacher identities as teachers of science and 

students that align with research-based visions of science teaching (National Research 

Council, 2012). 

Limitations and Future Research 

 There are a number of potential directions for future research into preservice 

elementary teachers’ identities as teachers of science and students.  Here, I explore some 

of these potential areas including the impact of varying affinities for science, 

characterization and sources of significant narratives, and fluidity of identities. 

Preservice Teachers’ Affinity for Science 

A limitation of the study was that in order to participate the preservice teachers 

had to be planning to teaching science during student teaching.  Teaching science lessons 
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was not a formal requirement of the teacher preparation program.  Consequently, the 

recruitment criteria may have resulted in participants who had at least some affinity for 

science while missing participants who may have had mostly negative feelings about 

science. Therefore, understandings gained about preservice teachers’ identities and their 

enactment may be limited to preservice teachers who are interested in or at least willing 

to teach science. 

Among preservice elementary teachers there likely will be a range of feelings 

about science and teaching science.  It is also possible that those preservice teachers who 

do not have a strong affinity for science would avoid teaching it if possible during their 

student teaching experiences (Appleton, 2003).  Given concerns about the amount of time 

spent teaching science in elementary classrooms and how well elementary science 

instruction aligns with recommendations for engaging students in the practices of science 

(Banilower et al., 2013; National Research Council, 2012), it would be helpful to 

understand identities of preservice elementary teachers who have positive as well as 

negative feelings about teaching science.  Therefore, future research with participants 

with a broader range of affinities for science and science teaching would add deeper 

insights into preservice elementary teachers’ identities as teachers of science and teachers 

of students. 

Further Characterization of Significant Narrators 

 Significant narrators are those whose stories are particularly influential for 

enactments and designated identities.  The findings from the cases of Cecelia, Emmy, and 

Valentina described significant narrators for preservice elementary teachers’ identities as 

teachers of science and students.  The case of Cecelia suggests that significant narrators 
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might be those who told stories that were considered to be credible by preservice 

teachers.  In Cecelia’s case this credibility seemed to be linked to the perceived expertise 

of the narrator with credible stories being those told by narrators seen to be experts in a 

particular aspect of what it meant to be a teacher.  There may be other characteristics 

beyond perceived expertise that contribute to whether a preservice teacher considers a 

particular story to be credible.  Further research into what makes a particular story 

credible would contribute to understanding why some narratives are significant for 

preservice teachers while others are not. 

One potential characteristic that may contribute to whether a narration is 

significant or not is the tellability (Ochs & Capps, 2001) of a particular story.  Narrations 

which have high tellability are those that convey their meaning to the recipient in an 

effective way (Ochs & Capps, 2001).  Without tellability it is unlikely that a narrator’s 

story would be significant for a preservice teacher.  In order to consider identity 

narrations told to preservice teachers in terms of their tellability it would be necessary to 

look these stories from the point of view of the preservice teacher.  In other words, rather 

than only analyzing the story told about the preservice teacher the story told to the 

preservice teacher would also need to be analyzed.  In this way, a lens of tellability could 

be used to analyze stories told about what it means to be a teacher and might offer 

additional insights into what makes a particular narrative significant for preservice 

elementary teachers. 

Additional Sources of Narrations for Preservice Teachers 

As described above, the findings confirmed that course instructors, mentor 

teachers, and student teaching supervisors have the potential to be significant narrators 
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for preservice elementary teachers’ identities as teachers. In addition to these significant 

narrators, the findings also suggest that artifacts such as curriculum materials, 

instructional models, and standards can provide significant narratives about what it means 

to be a teacher of science and students.  However, these cases also suggest additional 

significant narratives for which the narrators were not identifiable.  For example, 

Valentina told stories about being a teacher of science and students that did not align with 

the stories of her science methods instructor, mentor teachers, student teaching 

supervisor, or artifacts like instructional models or curriculum materials.  Her case 

illustrates the need for further research to identify other likely sources of significant 

narrations for preservice teachers. 

Influence of Context 

While the stories I collected were embedded in the contexts in which the 

preservice teachers were working, a limitation of the study was that I did not explicitly 

explore these contexts and how they might shape stories and/or enactments.  Some stories 

suggested that elements of the context might be shaping the stories told by or about the 

preservice teachers as teachers of science and teachers of students.  For example, 

Cecelia’s stories were embedded in the context of the ELD classroom in which she was 

student teaching.  One element of this context was the language policy and resulting 

English Language Proficiency standards, which shaped the stories told by Cecelia and her 

mentor teacher Antonia.  The case of Cecelia hints at the potential that institutional 

stories (e.g. language policy, standards) have to be significant narrators for teachers’ 

identities.  Therefore, another avenue of future research is to explicitly explore elements 



  182 

of teaching context which may be significant narrators of identities or may shape the 

ways in which other stories are told or enacted by preservice teachers. 

Fluidity of Identity 

 Identities are multidimensional and dynamic (e.g. Beauchamp & Thomas, 2009; 

Helms, 1998; Luehmann, 2007; Upadhyay, 2009); the same person may have multiple 

stories about who they are in relation to different things and these stories may be fluid 

across contexts.  I considered a narrow temporal context of preservice elementary 

teachers’ identities – the student teaching semester.  Given the potential influence of 

context, future research should examine an expanded temporal window into preservice 

teacher identity as teachers of science and students.  One area of interest is to explore 

how preservice elementary teachers identities develop while they are enrolled in a science 

methods course.  My study considered the stories told by the science methods course 

instructor, but these stories were collected after the conclusion of the methods course.  

However, exploring these stories in more depth during the science methods course as 

well as after the course is complete might offer additional insights into why particular 

stories are significant and how these stories become part of preservice teachers actual 

and/or designated identities as teachers of science and teachers of students. 

 In addition to exploring identity development during the science methods course, 

exploring identities during early years of teaching is another potentially fruitful context 

for future research.  Both Cecelia and Emmy told stories about their designated identities 

as teachers of science and students.  Following preservice teachers into the early years of 

their teaching careers holds the promise of revealing if and how the gap between actual 

and designated identities is narrowed as preservice teachers continue to learn about 
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teaching science.  Furthermore, exploring preservice teachers’ identities in the early years 

of teaching might offer insights into the persistence of particular identity stories. 

Conclusion 

In chapter one, I argued that an identity lens would add to understandings about 

preservice elementary teachers’ concerns about teaching science.  Using identity as a lens 

led to new insights about what it means for preservice elementary teachers to become 

teachers of science and teachers of students.   The cases of Cecelia, Emmy, and Valentina 

show how examining identity stories alongside enactments can contribute to 

understandings of how preservice teachers see themselves as teachers of science and 

teachers of students and how this plays out as they are teaching science lessons to 

elementary students.  Furthermore, the findings suggest directions for continuing research 

into the identities of preservice elementary teachers as teachers of science and teachers of 

students. 
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APPENDIX A: PRESERVICE TEACHER INTERVIEW PROTOCOL 

1. How do you feel about science as a subject area? 

a. Probe for details.  Ex. What about it do you like? What about science was 
hard?, etc. 

2. How would you describe yourself as a learner of science? 

3. How do you feel about teaching science in an elementary classroom? 

4. Some elementary teachers may choose not to teach science, why have you chosen 
to teach science during your student teaching? 

5. How would you describe yourself as a teacher of science at this point in time? 

6. What do you think are the most important things for you to teach students about 
science? 

a. Why are these things important? 

7. How would you describe yourself as a teacher of students? 

a. How do you think about the students in your classroom as learners of 
science? 

8. A common phrase that is used in science education is “science for all students”.  
What does that mean to you? 

a. Probe for details about being a teacher of culturally, linguistically, and 
economically diverse students. 

9. If someone were to walk into your student teaching classroom while you are 
teaching science, what would it look like? 

a. What would you be doing? 

b. What would the students be doing?  

10. Imagine yourself five years down the road, how would you describe the science 
teacher you will be then? 

11. If someone were to walk into your classroom five years from now while you are 
teaching science, what would it look like? 

a. What would you be doing? 

b. What would your students be doing? 



  185 

12. (Retell story about being teacher of science and teacher of students) This is what I 
hear you saying about teaching science, did I get this correct? 
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APPENDIX B: MENTOR TEACHER INTERVIEW PROTOCOL 

1. How would you describe your student teacher as a teacher of science right now? 

2. How do you expect your student teacher to teach science while they are in your 
classroom? 

3. How do you communicate your expectations to your student teacher? 

4. A common phrase that is used in science education is “science for all students”.  
What does it mean for your student teacher to be a teacher of science for all 
students? 

a. Probe for details about being a teacher of culturally, linguistically, and 
economically diverse students. 

5. If someone were to walk into your classroom while your student teacher is 
teaching science, what would they see? 

a. What would the student teacher be doing? 

b. What would the students be doing?  

6. Imagine your student teacher five years from now, how will they be teaching 
science in their classroom? 

7. If someone were to walk into [Student Teacher’s] classroom five years from now 
during a science lesson, what would it look like? 

a. What would the teacher be doing? 

b. What would the students be doing?  

8. How would you describe yourself as a teacher of science? 

9. (Retell story about preservice teacher being a teacher of science and teacher of 
students) This is what I hear you saying about [Student Teacher] teaching science, 
did I get this correct? 
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APPENDIX C: SCIENCE METHODS COURSE INSTRUCTOR INTERVIEW 

PROTOCOL 

1. How would you describe [Student Teacher] as a teacher of science right now? As 
a teacher of students? (repeat for each participant) 

2. What do you consider to be the most important things for preservice teachers to 
learn during their science methods course? 

3. What kind of teacher of science do you hope your students will become? 

4. What kind of science teacher do you expect your students to be while they are 
student teaching? 

5. A common phrase that is used in science education is “science for all students”.  
What does it mean for your students to be teachers of science for all students? 

a. Probe for details about being a teacher of culturally, linguistically, and 
economically diverse students. 

6. If you were to walk into a classroom while one of your students is teaching a 
science lesson what would you hope to see? 

a. What would they be doing as the teacher? 

b. What would their students be doing? 

7. Imagine your students five years from now, what kind of science teachers do you 
think they will be? 

8. If you were to walk into a classroom while one of your students is teaching a 
science lesson five years from now what would you hope to see? 

a. What would they be doing as the teacher? 

b. What would their students be doing? 

9. (Retell story about preservice teacher being a teacher of science and teacher of 
students) This is what I hear you saying about [Student Teacher] teaching science, 
did I get this correct? 
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APPENDIX D: STUDENT TEACHING SUPERVISOR INTERVIEW 

PROTOCOL 

1. How would you describe [Student Teacher] as a teacher of science right now? As 
a teacher of students? (repeat for each participant) 

2. How do you expect [Student Teacher] to teach science during their student 
teaching experience? 

3. How do you communicate your expectations to your student teacher? 

4. A common phrase that is used in science education is “science for all students”.  
What does it mean to be a teacher of science for all students? 

a. Probe for details about being a teacher of culturally, linguistically, and 
economically diverse students. 

5. If you were to walk into a classroom while [Student Teacher] is teaching science, 
what would it look like? 

a. What would the student teacher be doing? 

b. What would the students be doing?  

6. Imagine [Student Teacher] five years from now, how will they be teaching 
science in their classroom? 

7. If someone were to walk into [Student Teacher’s] classroom five years from now 
during a science lesson, what would it look like? 

a. What would the teacher be doing? 

b. What would the students be doing?  

8. (Retell story about preservice teacher being a teacher of science and teacher of 
students) This is what I hear you saying about [Student Teacher] teaching science, 
did I get this correct? 
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APPENDIX E: PROMPTS FOR UNMODERATED FOCUS GROUP 

1. How have your experiences teaching science been? What has gone well? Have 
you had any challenges? 

2. How would you describe yourself as a teacher of science right now?  Why would 
you describe yourself that way? 

3. When you think about yourself five years from now, how would you describe the 
kind of science teacher you will be? 

4. How would you describe the school you are teaching in right now? What are your 
students like? 

5. How would you describe the school you hope to teach in after you graduate?  
What do you imagine your students will be like in this school? 
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APPENDIX F: SAMPLE LESSON NOTE OBSERVATIONS 
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APPENDIX G: EXCERPT OF OBSERVATION NOTE 

Emmy: Twirlers Lesson 
 
Classroom Setting and Context: 
 This lesson was conducted in a first grade classroom of twenty students, although 
several students were absent on the day of this lesson.  The classroom is arranged with a rug 
at the front of the room and then six student tables.  Wall decorations typical of an 
elementary classroom (e.g. calendar, objectives for math, reading, and writing, months of the 
year, handwriting chart) are hanging on the walls.  There is a bulletin board titled ‘La 
Tiendita” at the back of the room with small prizes/toys (coloring book, toy cars, etc.) with 
“prices” next to each one.  Students earn behavior points that they can use to shop for these 
things.  There is also a chart with four levels of colors with student names on clothespins 
that can be moved to their behavior level.  There are no science posters on the walls in the 
classroom.  However, hanging on the bulletin board outside of the room is the web that 
students made for their balance lesson with pictures of them balancing pencils using wire – 
part of a previous science lesson. 
 This lesson comes from the FOSS kit Balance and Motion which is the district 
provided curriculum.  Emmy provided a written lesson plan for this lesson since it was also 
being observed by her student teaching supervisor.  This lesson was actually a combination 
of two lessons from the kit. 
 The mentor teacher is present in the room for this lesson.  At some points in the 
lesson he helps students as they are building their twirlers. Occasionally, he spoke to 
students about their behavior.  He intervened with a student who was really struggling – to 
the point of crying and took him out of the room at one point. 
 Students were at lunch prior to the lesson and Emmy was in the classroom gathering 
materials and getting set up for the lesson. 
 Students moved several times during this lesson.  The introduction was on the rug, 
then students moved to tables to build their twirlers, then came back to the rug for the 
discussion and instructions on how to build the twirly birds, then back to their tables to 
build the twirly birds and finally back to the rug for the last discussion. 
 
Lesson Begins 
[00:00:00.00] Students sitting on rug, waiting for things to begin.  Mentor and Emmy looking 
for something around the teacher's desk.  Mentor says he is looking for a marker to put 
names on the board.  He tells the students he will be here behind them checking.  He tells a 
student that he needs to pay attention. 
 
Lesson Segment – Introduction 
[00:00:44.09] Emmy: Thank you boys and girls, I love how quiet you are.  All right, so I 
might have given you a hint, but what have we been working on? 
Lots of voices - motion 
 
[00:00:55.11] Emmy: Motion, right? 
A few kids say, "and balance" 
 
[00:00:58.08] Emmy: What are some of the different kinds of motions? 
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[00:01:01.04] Calls on a student who says rotating 
 
[00:01:04.10] Emmy: Rotating 
 
[00:01:05.09] Calls on a student who says spinning 
 
[00:01:06.08] Emmy: Spinning.  Are those the same? 
Several students say yes 
 
[00:01:08.14] Emmy: Yeah 
 
[00:01:09.04] Calls on student who says speed 
 
[00:01:11.05] Emmy: Speed, so how fast [points to web hanging on the board] the motion is, 
right?  Whether it goes slow, fast, medium 
 
[00:01:16.03] Calls on a student who says size 
 
[00:01:17.12] Emmy: Size, how big is the motion.  Is it a big motion [holds arms out wide] or 
a small motion [pulls arms in tight]? 
Students repeating after her big motion and small motion 
 
[00:01:23.20] Calls on a student who says walking 
 
[00:01:25.24] Emmy: That is a motion, right?  That's an example of one. 
 
[00:01:28.12] Calls on a student who says direction. 
 
[00:01:30.03] Emmy: Direction, so the direction of the motion. Does it go sideways [steps 
sideways]? Forwards [steps forward]? Backwards [steps backwards]? Up [on tip toes], down. 
Students are saying directions along with Emmy and saying yes. 
 
This type of description continues for the remainder of the lesson. 
 
Lesson Segment Lengths: 
Introduction – 10 minutes 4 seconds 
Twirlers Activity – 16 minutes 57 seconds 
Twirlers Discussion/Twirly Birds Directions – 9 minutes 55 seconds 
Twirly Birds Activity – 11 minutes 57 seconds 
Discussion – 7 minutes 50 seconds 
 
General Impressions: 
 The students were “into” the activity.  There was lots of student talk during the 
activity.  Emmy was pretty consistently surrounded by kids who needed help. In this lesson, 
unlike earlier ones, she seemed a little frustrated with the amount of helps that students were 
asking for.  The students seemed to have a harder time building these two things than they 
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did with either the spinners or the zoomers.  In the closing discussion there was building on 
students’ ideas and asking them to elaborate. 
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APPENDIX H: LESSON OBSERVATION INTERVIEW PROTOCOLS 

Pre-Lesson Interview Protocol 
1. Tell me about the lesson you are going to teach. 

2. How do you feel about teaching this lesson? 

3. How did you go about planning this lesson? 

4. Is there anything I should know about your classroom or your students? 

 
Post-Lesson Interview Protocol 

1. How do you think your lesson went? 

a. What went well? 

b. What didn’t go as well? 

2. Did the lesson go pretty much as you had planned? 

a. Probe for discrepancies between lesson plan and actual lesson and why 
these things changed. 

b. If you were going to teach this lesson again, what would you do the next 
time? Why? 

3. How would you describe yourself as a teacher of science during this lesson? 

4. (Show video clip) What was going on at this moment in the lesson?  Why did you 
decide to do ______________________? – (repeat for each selected clip) 

5. Was there anything that surprised you during the lesson? 

a. If yes, describe this in more detail. 

6. How did you support student learning during this lesson? 

7. How did you connect to students during your lesson? 

a. What ideas did you connect to? 

b. Were you able to use students’ funds of knowledge?  In what way(s)? 

8. Did you have a chance to talk to your mentor teacher about this lesson after your 
taught? 

a. If yes, what kind of feedback did your mentor teacher give you about your 
teaching? 
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b. If no, what do you think your mentor teacher noticed about you during this 
lesson? 

9. If your science methods course instructor had walked into the room while you 
were teaching this lesson what do you think they would have noticed about your 
teaching? 

10. If you taught this five years from now, what would be the same? What would be 
different? 

 
  



  197 

REFERENCES 

Akerson, V. L., Pongsanon, K., Weiland, I. S., & Nargund-Joshi, V. (2014). Developing 

a professional identity as an elementary teacher of nature of science: A self-study 

of becoming an elementary teacher. International Journal of Science Education, 

36(12), 2055–2082. http://doi.org/10.1080/09500693.2014.890763 

Appleton, K. (2003). How do beginning primary school teachers cope with science? 

Toward an understanding of science teaching practice. Research in Science 

Education, 33(1), 1–25. http://doi.org/10.1023/A:1023666618800 

Appleton, K. (2006). Science pedagogical content knowledge and elementary school 

teachers. In K. Appleton (Ed.), Elementary science teacher education: 

International perspectives on contemporary issues and practice (pp. 31–54). 

Mahwah, NJ: Lawrence Erlbaum. 

Arizona Department of Education. (2013). English language learner guide for local 

education agencies (LEA). 

Arizona Department of Education. (n.d.). English language proficiency (ELP) standards. 

Retrieved November 1, 2015, from http://www.azed.gov/english-language-

learners/elps/ 

Avraamidou, L. (2014a). Studying science teacher identity: Current insights and future 

research directions. Studies in Science Education, 50(2), 145–179. 

http://doi.org/10.1080/03057267.2014.937171 

Avraamidou, L. (2014b). Tracing a beginning elementary teacher’s development of 

identity for science teaching. Journal of Teacher Education, 0022487113519476. 

http://doi.org/10.1177/0022487113519476 



  198 

Avraamidou, L., & Zembal-Saul, C. (2010). In search of well-started beginning science 

teachers: Insights from two first-year elementary teachers. Journal of Research in 

Science Teaching, 47(6), 661–686. http://doi.org/10.1002/tea.20359 

Bang, E., & Luft, J. A. (2014). Exploring the written dialogues of two first-year 

secondary science teachers in an online mentoring program. Journal of Science 

Teacher Education, 25(1), 25–51. http://doi.org/10.1007/s10972-013-9362-z 

Banilower, E. R., Smith, P. S., Weiss, I. R., Malzahn, K. A., Campbell, K. M., & Weis, 

A. M. (2013). Report of the 2012 national survey of science and mathematics 

education. Horizon Research, Chapel Hill, NC. Retrieved from 

http://www.nnstoy.org/download/stem/2012%20NSSME%20Full%20Report.pdf 

Beauchamp, C., & Thomas, L. (2009). Understanding teacher identity: An overview of 

issues in the literature and implications for teacher education. Cambridge Journal 

of Education, 39(2), 175–189. http://doi.org/10.1080/03057640902902252 

Bleicher, R. E., & Lindgren, J. (2005). Success in science learning and preservice science 

teaching self-efficacy. Journal of Science Teacher Education, 16(3), 205–225. 

http://doi.org/10.1007/s10972-005-4861-1 

Bradbury, L. U. (2010). Educative mentoring: Promoting reform-based science teaching 

through mentoring relationships. Science Education, 94(6), 1049–1071. 

http://doi.org/10.1002/sce.20393 

Creswell, J. W. (2009). Research design: qualitative, quantitative, and mixed methods 

approaches (3rd ed). Thousand Oaks, California: Sage Publications. 

Danielowich, R. M. (2012). Looking through different lenses: How preservice science 

teachers use practice-oriented reflections to negotiate more reform-minded 



  199 

identities. Journal of Science Teacher Education, 23(4), 323–346. 

http://doi.org/10.1007/s10972-012-9273-4 

Danielsson, A. T., & Warwick, P. (2013). “You have to give them some science facts”: 

Primary student teachers’ early negotiations of teacher identities in the 

intersections of discourses about science teaching and about primary teaching. 

Research in Science Education, 1–17. http://doi.org/10.1007/s11165-013-9383-9 

Danielsson, A. T., & Warwick, P. (2014). “All we did was things like forces and motion 

…”: Multiple Discourses in the development of primary science teachers. 

International Journal of Science Education, 36(1), 103–128. 

http://doi.org/10.1080/09500693.2012.734639 

Davis, E. A., Petish, D., & Smithey, J. (2006). Challenges new science teachers face. 

Review of Educational Research, 76(4), 607–651. 

http://doi.org/10.3102/00346543076004607 

Eick, C. J., & Reed, C. J. (2002). What makes an inquiry-oriented science teacher? The 

influence of learning histories on student teacher role identity and practice. 

Science Education, 86(3), 401–416. http://doi.org/10.1002/sce.10020 

Emerson, R. M., Fretz, R. I., & Shaw, L. L. (1995). Writing ethnographic fieldnotes. 

Chicago: University of Chicago Press. 

Fontana, A., & Prokos, A. H. (2007). The interview from formal to postmodern. Walnut 

Creek, Calif.: Left Coast Press. 

Forbes, C. T., & Davis, E. A. (2008). The development of preservice elementary 

teachers’ curricular role identity for science teaching. Science Education, 92(5), 

909–940. http://doi.org/10.1002/sce.20265 



  200 

Gee, J. P. (2000). Identity as an analytic lens for research in education. Review of 

Research in Education, 25, 99–125. http://doi.org/10.2307/1167322 

Gunckel, K. L. (2010). Experiences, patterns, and explanations. Science & Children, 

48(1), 46–49. 

Haefner, L. A., & Zembal-Saul, C. (2004). Learning by doing? Prospective elementary 

teachers’ developing understandings of scientific inquiry and science teaching and 

learning. International Journal of Science Education, 26(13), 1653–1674. 

http://doi.org/10.1080/0950069042000230709 

Helms, J. V. (1998). Science–and me: Subject matter and identity in secondary school 

science teachers. Journal of Research in Science Teaching, 35(7), 811–834. 

http://doi.org/10.1002/(SICI)1098-2736(199809)35:7<811::AID-

TEA9>3.0.CO;2-O 

Katz, P., McGinnis, J. R., Hestness, E., Riedinger, K., Marbach‐Ad, G., Dai, A., & Pease, 

R. (2011). Professional identity development of teacher candidates participating 

in an informal science education internship: A focus on drawings as evidence. 

International Journal of Science Education, 33(9), 1169–1197. 

http://doi.org/10.1080/09500693.2010.489928 

Katz, P., McGinnis, J. R., Riedinger, K., Marbach-Ad, G., & Dai, A. (2013). The 

influence of informal science education experiences on the development of two 

beginning teachers’ science classroom teaching identity. Journal of Science 

Teacher Education, 24(8), 1357–1379. http://doi.org/10.1007/s10972-012-9330-z 



  201 

Kelly, J. (2000). Rethinking the elementary science methods course: a case for content, 

pedagogy, and informal science education. International Journal of Science 

Education, 22(7), 755–777. http://doi.org/10.1080/09500690050044080 

Lave, J., & Wenger, E. (1991). Situated learning  : Legitimate peripheral participation. 

Cambridge [England]; New York: Cambridge University Press. 

Lederman, N. G. (2007). Nature of science: Past, present, and future. In S. K. Abell & N. 

G. Lederman (Eds.), Handbook of research on science education (pp. 831–879). 

Mahwah, N.J.: Lawrence Erlbaum Associates. 

Lee, O., & Buxton, C. A. (2010). Diversity and equity in science education  : Research, 

policy, and practice. New York: Teachers College Press. 

Lesson Study Alliance. (2012). LessonNote. 

Luehmann, A. L. (2007). Identity development as a lens to science teacher preparation. 

Science Education, 91(5), 822–839. http://doi.org/10.1002/sce.20209 

Lyle, J. (2003). Stimulated recall: A report on its use in naturalistic research. British 

Educational Research Journal, 29(6), 861–878. 

http://doi.org/10.1080/0141192032000137349 

Marshall, C., & Rossman, G. B. (2010). Designing qualitative research (Fifth). Los 

Angeles: Sage Publications, Inc. 

Meade, P., & McMeniman, M. (1992). Stimulated recall — An effective methodology for 

examining successful teaching in science. The Australian Educational 

Researcher, 19(3), 1–18. http://doi.org/10.1007/BF03219515 

Moore, F. M. (2008). Agency, identity, and social justice education: Preservice teachers’ 

thoughts on becoming agents of change in urban elementary science classrooms. 



  202 

Research in Science Education, 38(5), 589–610. http://doi.org/10.1007/s11165-

007-9065-6 

Nasir, N. S. (2002). Identity, goals, and learning: Mathematics in cultural practice. 

Mathematical Thinking and Learning, 4(2-3), 213–247. 

http://doi.org/10.1207/S15327833MTL04023_6 

National Research Council. (2012). A framework for K-12 science education practices, 

crosscutting concepts, and core ideas. Washington, D.C.: National Academies 

Press. 

NGSS Lead States. (2013). Next generation science standards: For states, by states. 

Washington, DC: National Academies Press. 

Ochs, E., & Capps, L. (2001). Living narrative: Creating lives in everyday storytelling. 

Cambridge, MA: Harvard University Press. 

Sachs, J. (2005). Teacher education and the development of professional identity: 

Learning to be a teacher. In P. Denicolo & M. Kompf (Eds.), Connecting policy 

and practice: Challenges for teaching and learning in schools and universities 

(pp. 5–21). Oxford: Routledge. 

Saka, Y., Southerland, S. A., Kittleson, J., & Hutner, T. (2013). Understanding the 

induction of a science teacher: The interaction of identity and context. Research 

in Science Education, 43(3), 1221–1244. http://doi.org/10.1007/s11165-012-

9310-5 

Seidman, I. (2006). Interviewing as qualitative research: A guide for researchers in 

education and the social sciences (Third). New York: Teachers College Press. 



  203 

Settlage, J., Southerland, S. A., Smith, L. K., & Ceglie, R. (2009). Constructing a doubt-

free teaching self: Self-efficacy, teacher identity, and science instruction within 

diverse settings. Journal of Research in Science Teaching, 46(1), 102–125. 

http://doi.org/10.1002/tea.20268 

Sfard, A., & Prusak, A. (2005). Telling identities: In search of an analytic tool for 

investigating learning as a culturally shaped activity. Educational Researcher, 

34(4), 14–22. http://doi.org/10.3102/0013189X034004014 

Sharma, A., & Anderson, C. W. (2003). Transforming scientists’ science into school 

science. In Presented as part of the Paper Set: A Longitudinal Study of Science 

Teacher Preparation at the Annual Meeting of the National Association for 

Research in Science Teaching, Philadelphia. Philadelphia, PA. 

Sharma, A., & Anderson, C. W. (2009). Recontextualization of science from lab to 

school: Implications for science literacy. Science & Education, 18(9), 1253–1275. 

http://doi.org/10.1007/s11191-007-9112-8 

Siry, C., & Lara, J. (2012). “I didn’t know water could be so messy”: Coteaching in 

elementary teacher education and the production of identity for a new teacher of 

science. Cultural Studies of Science Education, 7(1), 1–30. 

http://doi.org/10.1007/s11422-011-9339-1 

Stake, R. E. (1995). The art of case study research. Thousand Oaks: Sage Publications. 

Tan, E., Calabrese Barton, A., Kang, H., & O’Neill, T. (2013). Desiring a career in 

STEM-related fields: How middle school girls articulate and negotiate identities-

in-practice in science. Journal of Research in Science Teaching, 50(10), 1143–

1179. http://doi.org/10.1002/tea.21123 



  204 

Tosun, T. (2000). The impact of prior science course experience and achievement on the 

science teaching self-efficacy of preservice elementary teachers. Journal of 

Elementary Science Education, 12(2), 21–31. http://doi.org/10.1007/BF03173597 

Upadhyay, B. (2009). Negotiating identity and science teaching in a high-stakes testing 

environment: an elementary teacher’s perceptions. Cultural Studies of Science 

Education, 4(3), 569–586. http://doi.org/10.1007/s11422-008-9170-5 

U.S. Department of Education. (2015). National Center for Education Statistics (NCES). 

Retrieved from http://nces.ed.gov/ 

Varelas, M., House, R., & Wenzel, S. (2005). Beginning teachers immersed into science: 

Scientist and science teacher identities. Science Education, 89(3), 492–516. 

http://doi.org/10.1002/sce.20047 

Varma, T., Volkmann, M., & Hanuscin, D. (2009). Preservice elementary teachers’ 

perceptions of their understanding of inquiry and inquiry-based science pedagogy: 

Influence of an elementary science education methods course and a science field 

experience. Journal of Elementary Science Education, 21(4), 1–22. 

http://doi.org/10.1007/BF03182354 

Wenger, E. (1998). Communities of practice: Learning, meaning, and identity. 

Cambridge, U.K.; New York, N.Y.: Cambridge University Press. 

Wilkins, J. L. M. (2009). Elementary school teachers’ attitudes toward different subjects. 

The Teacher Educator, 45(1), 23–36. http://doi.org/10.1080/08878730903386856 

 


