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ABSTRACT

FORMING SCIENCE TEACHER IDENTITY:
THE ROLE THAT IDENTITY PLAYS IN DESIGNING LEARNING
GOALS AND CLASSROOM-BASED FORMATIVE ASSESSMENTS

Kristen Victoria Larson

Most science teachers in public schools across the nation are young, White
women entering classrooms that are increasingly racially and culturally diverse. While
the science classroom is becoming increasingly diverse, science careers continue to be
exclusive of students of color, women, and English language learners. Assessments, as
pedagogical practices, are the most impactful gatekeepers in determining the successes or
failures of all students in science. Therefore, teacher-designed formative assessments
serve to construct or damage student science identity. It is important to better understand
how teacher-designed assessments represent science teacher identity so that we can better
understand how they influence student science identity.

In the following research study, I examine the narratives shared by four earlycareer teachers around their development of science teacher identity and navigation
around developing formative assessment practices in their classrooms. In this work, I use
a reflective practice lens to examine how science teacher identities are co-constructed
during completion of a preservice performance assessment and during one induction year
and how those identities inform the ways that teachers set goals for assessment. Through
the interpretation of data sources including interviews, observation notes, portfolio
assessments, and inquiry groups, I present the experiences, identities, and values in
setting goals for assessments that four early-career science teachers shared. Across these
data sources, I draw attention to findings around a) the language and positioning that the
participants shared as they grew into their roles as science teachers; b) the ways that
participant identities informed their goals for assessments and student learning, and c) the
ways that teacher-designed formative assessments represented the identities of four earlycareer middle and secondary school teachers. I conclude with implications for teacher
education strategies for building responsive and reflective assessment practices, for
teacher education support for science teacher identity construction, and future research
around identity in teacher education portfolio assessments.
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Chapter I
INTRODUCTION

Science teachers across the nation do not share the same identities as their
students. Teacher education programs continue to consist of predominantly White, female
teachers and faculty while the school student population continues to diversify (Sleeter,
2017). As a result, teachers face situations of conflict around identity, authority, and
accessibility in science education. Without special attention to their positional and
discursive identities, science teachers perpetuate the oppressive and damaging nature of
gatekeeping, invalidating student voice, and undervaluing student identity in science
classrooms (Brown, 2004; Lee, 2005; Mensah & Jackson, 2018).
As teachers struggle with issues of identity, public and administrative concerns
around testing and accountability continue to grow (Noble et al., 2012). Testing and
accountability have been central to political and social debate in science education reform
since the inception of the federal policy, No Child Left Behind Act in 2001 (Penfield &
Lee, 2010). Large scale assessments continue to play a major role in school and teacher
effectiveness, school funding, and teacher retention. More importantly, these assessments
have deep impacts on student success, identity, and persistence in science fields (Noble et
al., 2012; Penfield & Lee, 2010). It is essential, then, that we consider the ways in which
teachers see themselves as participants, oppressors, or activists in the context of
assessment and science education. In 2012, the Journal of Research in Science Teaching,
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released a special issue which highlighted the critical research around assessments in the
shifting landscape of accountability in science (Songer & Ruiz-Primo, 2012). The work
around identity and assessment is important now as we focus on the increasing diversity
of student populations, the implementation of the Next Generation Science Standards
(NGSS), and the steady emphasis on accountability in science education. As we see
curriculum reform unfold, we need to consider how teacher identity will play a role in
accepting or challenging oppressive or exclusionary classroom practices through
classroom-based assessments.
Furthermore, the United States continues to place enormous pressures on the field
of education to increase the number of students who pursue college majors and careers in
STEM fields. However, students of color, women, English Language Learners, and
students with varying abilities do not pursue STEM-related fields because science
education and performance are exclusive in discourse and practice (Brown, 2004; Lee,
2005; Mensah & Jackson, 2018). This issue is further perpetuated when we consider that
even fewer students of marginalized groups pursue science teaching careers (Sleeter,
2017). The science teaching field is, as a result, predominantly White, women, teaching a
White, Western male discourse. Early-career teachers may need to negotiate their science
identities as they try to develop their science teacher identities. This draws our attention
to the importance of better understanding how early-career science teachers view
themselves in science and in science teaching and how those identities influence the goals
for and implementation of pedagogical practices.

3
Study Rationale

While teachers may grapple with issues of identity in their classrooms and may
feel disempowered by their lack of power in changing the curriculum, they often do have
access to designing and constructing their own pedagogical practices. Teacher-designed
formative assessment, as an appendage of science pedagogy, may be rooted in science
teacher identity and has the ability to challenge the dominant scientific discourse.
Therefore, in the following research study, I make the argument that by examining the
intersection of identity and assessment, we can better understand how science teachers
navigate their roles and responsibilities towards powerful and inclusive science
pedagogy.
In this research study, formative assessments are defined as pedagogical tools that
teachers use to gain information about their students’ collective and individual
understandings as they progress through a learning segment and plan for future
instruction based on that information. These formative assessments may be formal, such
as a written piece of work that the student submits to demonstrate their current
understanding, or informal, such as an ungraded conversation between the teacher and the
student. Assuming that teachers have some element of choice and control in the formative
assessments they design for their classroom, we can argue that formative classroom
assessments represent elements of science teacher identity. When we consider that much
of a science teacher’s identity is developed during their preservice and induction years,
we recognize that teacher education programs have a great deal of responsibility to shape
the ways in which science teachers choose goals for assessment in their science
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classrooms (Chen & Mensah, 2018). Whether a teacher chooses exclusionary
assessments or assessments that promote culturally and racially inclusivity or social
justice can foster student identity in science careers and education.
The aim of the dissertation research is to draw attention to the ways in which
early-career teachers address, shape, and grow their science teacher identities through
their final preservice teaching portfolio assessment and through one year of their earlycareer teaching experience. In particular, my study examines the ways in which science
teacher identity is present or absent from pedagogical practices, such as setting goals for
student learning and designing formative assessments. Additionally, this work aims to
examine how science identity is privileged over teacher identity in the construction of the
final preservice portfolio assessment and how science identity and teacher identity are
reconciled and developed throughout one year of their early-career teaching experience.

Research Questions

This research study examines the ways that science teachers identify with science
and identify with their positions as teachers by asking the participants to reflect on the
ways they view themselves in their work as teachers and practitioners. This research
study looks more deeply at the written and spoken reflections and commentaries earlycareer teachers make about their identities and about their goals for assessment as evident
in their writing of the preservice edTPA portfolios and in their conversations during the
2018-19 induction year. Science teacher identity is revealed as science teachers are
prompted to think specifically about their philosophies and goals for pedagogical
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practices and formative assessment. The following work shares the written and oral
answers to questions about identity, assessment, and pedagogical philosophy.
This work operates under the assumptions that: a) science teacher identities are
informed by self-positioning in scientific discourse; b) science teacher identities inform
the pedagogical and practical goals a teacher sets; c) assessments are pedagogical
practices that are used to measure goals and, therefore, reflect science teacher identity.
With these assumptions serving as a background, I am left wondering:
1. How is middle and secondary school science teacher identity performed in the
preservice final performance assessment portfolio; in early-career discussions
of goals for instruction and teacher-designed formative assessment; and in
observed early-career middle and secondary school classroom teaching?
2. What role does positional and discursive science teacher identity play in the
goals that middle and secondary school teachers set for student learning and
teacher-designed formative assessment?
3. How do the classroom-based formative assessments designed by early-career
middle and secondary school teachers represent science teacher identity?
How do classroom-based formative assessments designed by early-career
middle and secondary school teachers represent the goals they set for their
students?
These questions guide the analysis of how early-career science teachers are
positioned in teacher education and position themselves as novice science teachers, of
how early-career teachers reflect on identity with science discourse, and how science
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teachers represent their identities through the goals they set for the formative assessments
they design and implement.
Furthermore, these questions allow us to explore how early-career teachers are
positioned in the final portfolio component of teacher education and position themselves
as science teachers in their classroom during one induction year; of how experiences,
conflicts, and curriculum shape early-career teacher science teacher identities and
pedagogical goals; and of how science teachers represent or fail to represent their
identities and pedagogical goals in the design of their formative assessments. My hope is
that this study will contribute new information around the roles that science teacher
identity plays in developing student learning goals and science formative assessments.
This work may have implications for the ways that science teacher education prepares
teachers for reflexive work around identity and goals for assessment.

Structure of Dissertation

This dissertation unfolds into seven chapters including this introduction. Chapter
II discusses the literature around the issues of science identity, science teacher identity,
assessments in science education and professional development. Additionally, Chapter II
lays the groundwork for the theoretical frameworks of this work. Here, I present a
multilayered theoretical framework in which I combine lenses from positional identity,
discursive identity, assessment purposes in science education, and reflection. These
lenses are employed holistically throughout my work, but are further layered in the work
presented in Chapters IV, V, and VI. I describe my overall research methods in Chapter
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III and explain in the detail the data sources that I used to dive into this study. In Chapter
III, I highlight the significance and purpose of each data source and work towards
integrating the data sources into the aims of the dissertation. I also describe my general
analytical approach in this dissertation and describe briefly the three different analytical
lenses I use in Chapter IV, V, and VI respectively.
Chapters IV, V, and VI examine the shift from science identity to science teacher
identity, the development of goals for assessments, and the representation of assessment
and identity in teacher-designed formative assessments respectively. Each chapter takes
on its own lenses based on the theoretical frameworks of identity, assessment, and
reflexivity. Additionally, each chapter adopts a different analytical approach to gain a
deeper and more varied understanding of the data sources. Furthermore, each of these
chapters reports emergent findings around the challenges, successes, and evolutions of
science teacher identity and pedagogical goals and practices. Chapter VII serves to
conclude this dissertation with an overall look at how developing a strong science teacher
identity requires restructuring science identity; negotiating goals for student learning and
formative assessments; and challenging norms to reflexively create formative
assessments that align with values and goals for student learning. It is my hope that
through this work, implications for science teacher education will drive research around
the lack of identity and agency in edTPA portfolio assessment and around the potential
for curriculum that fosters science teacher identity, goals for student learning, and goals
for formative assessments.
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Chapter II
LITERATURE REVIEW

Development of science teacher identity and an understanding of science identity
is a critical part of science teacher education (Mensah & Jackson, 2018). Science teacher
identity and science identity both influence the pedagogical practices and philosophies
implemented or embedded into the science classroom (Berg & Mensah, 2014; Mensah &
Jackson, 2018). In their work, Mensah and Jackson used a critical race theoretical lens to
discuss the challenges that students of color, women, and English language learners
(ELLs) have in claiming “science as White property” (p. 8). Here, science as White
property is used to explain the lack of access to science, lack of power in science, and
lack of representation in science for students of color and other marginalized students
(Mensah & Jackson, 2018). By withholding the access to learning, using, or enjoying
science as White property, science educators perpetuate the underrepresentation of
students of color, women, and ELLs in science careers (Mensah & Jackson, 2018). Part
of the argument that Mensah and Jackson make is that curriculum and pedagogical
practices employed in the science classroom are often not designed to challenge “the
White status quo” in science or the “culture of power of Western Modern Science” (p. 9).
As a result, science fields, as they are taught in schools and presented in society, are
exclusive to anyone that does not fit the White, male, Eurocentric perspective.
In the following review, I take a network approach to understand the roles science
teacher identity and science identity play in developing agentic and accessible science
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curricula and instructional materials. Figure 2.1 depicts this approach and represents the
connections that exist among access and agency, science identity, science teacher
identity, within the context of pedagogical practices and assessments.
Figure 2.1
A Network of Identity, Agency, and Pedagogy in Science Education

Here, I root identity, agency, and pedagogy in the larger contexts of science education,
including professional development, accountability, sociocultural perspectives, and
scientific discourse. While teachers may grapple with issues of identity in their
classrooms and may feel disempowered by their lack of power in changing the
curriculum, they often do have access to designing and constructing their own
pedagogical practices. Teacher-designed formative assessment, as a pedagogical
instrument, may be rooted in science teacher identity and, therefore, has the ability to
challenge the dominant scientific discourse. I make the argument that by examining the
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intersection of identity and assessment, we can better understand how science teachers
navigate their roles and responsibilities towards empowering and inclusive science
pedagogy.

Science Identity
Gee (2000) identified four perspectives of identity: a) Natural perspectives views
self and others based on something out of control of the person, such as race or gender; b)
Institutional perspectives which prescribe identity-based on perceived roles in a system;
c) Discursive perspectives see identity through social construction of and recognition of
belonging in some Discourse. The Discourses described in this research are those of
science and education; and d) Affinity perspectives view identity-based on the chosen
representation of the person and the group to which they choose to belong. Together, in
the context of science education, these four perspectives create science identity.
Lave and Wenger (1991) explained that identity is constructed through “longterm, living relations between persons and their place and participation in communities of
practice. Thus, identity, knowing, and social membership entail one another” (p. 52).
Lave and Wenger claimed that identity is formed when a person moves or transitions
from a situated place of peripheral participation to legitimate participation in a
community of practice. For instance, science identity forms as a person moves towards
scientific literacy and as they gain new understandings and fluency around science
concepts. In the case of teacher education, as a science teacher gains access to and
engages in fieldwork, student teaching, and early-career practice, they gain new
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understandings of their science teacher identity and pedagogical philosophy (Chen &
Mensah, 2018).
A strong scientific identity is characterized by meaningful knowing and
understanding of science, viewing of the world through a scientific lens, performing
scientific practices, and recognizing oneself and getting recognized as a science person
(Carlone & Johnson, 2007). In other words, science identity is fostered around power and
ownership of science content and practices and science culture. In teacher education,
providing opportunities for student teachers to identify with science and challenge
dominant constructs in science nurtures their scientific identity and science teacher
identity (Mensah, 2016; Mensah & Jackson, 2018). Furthermore, in their work, Kang,
Calabrese Barton, Tan, Simpkins, Rhee and Turner (2019) framed science identity as
acknowledging “current selves in and with science and… explaining future selves in
relation to science (p. 422).” Current selves are shaped by factors ranging from their
gender and ethnicity to parents’ education, careers, and involvement with science.
Helping construct current and future science teacher identities is critical in
shaping a novice teacher’s outlook on their career as science teachers. Science identity is
constructed and supported as students and teachers participate in the “figured worlds”,
such as environmental clubs, science classrooms, or community gardens, that provide
meaningful science experiences (Holland et al., 1998; Moore, 2008b; Tan et al., 2013).
As prospective teachers are provided opportunities to access the figured worlds of science
and participate meaningfully in these spaces, they are able to move towards a stronger
science identity.
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For the many children and adults who are not already a part of the dominant
Discourse in science education, science identities are sources of tension. Students and
teachers of color, girls, students with disabilities, and ELLs are forced to either abandon
their existing identities, establish multiple identities, or negotiate their perceptions of
science and scientists (Archer et al., 2012; Brown, 2004; Mensah & Jackson, 2018; Tan
et al., 2013). Science identity can be shaped and nurtured through family, school, or
community experiences and through efforts to dismantle existing science stereotypes in
teaching practices and assessments (Archer et al., 2012; Lyon, 2013; Noble et al., 2012;
Siegel, 2007; Tan et al., 2013). However, the problem continues to be that historically
marginalized groups do not experience science as their property or power and, therefore,
they do not pursue science education or careers (Mensah & Jackson, 2018). As a result,
students of color, girls, students with disabilities, and ELLs are excluded from or avoid
becoming science teachers perpetuating the underrepresentation of these marginalized
groups in science education (Mensah & Jackson, 2018). It is critical, then, that we not
only examine how science identities are shaped through education, but how science
teacher identities are nurtured or harmed in educational spaces.

Science Teacher Identity
Helms’ (1998) analysis of science teachers in different school contexts revealed
that teachers developed their science teacher identity around their connection to the
subject matter and relationship with science overall. However, possessing a strong
science identity does not always imply that a person will have a strong science teacher
identity. For instance, preservice science teachers of color can find it challenging to adopt
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a science teacher identity because they have never experienced agency or power in
science (Mensah & Jackson, 2018). In this instance, science teacher identity must be coconstructed in well-supported teacher education programs either through microteaching
experiences or multicultural approaches to teaching science (Mensah & Jackson, 2018).
Additionally, as Chen and Mensah (2018) discussed, science teacher identity is often
greatly impacted by the ways in which the student teacher is positioned throughout their
preservice experience. In their work, Chen and Mensah found that student teachers
struggled with reconciling their science teacher identities as they journeyed through
coursework into their fieldwork placements. For example, a preservice teacher may feel
confident and excited about their science teacher identity in a methods course, but feel
powerless in their fieldwork placement (Chen & Mensah, 2018). Here, the science
methods professor may position the science teacher as a leader, but the cooperating
teacher may position the science teacher as a learner or observer (Chen & Mensah, 2018).
Positioning, either by the science teacher or by those with whom they interact, is
fundamental in shaping an early-career teacher’s science teacher identity (Chen &
Mensah, 2018). By positioning an early-career teacher as a leader, teacher education
programs can support empowered science teacher identities that align with the goal for
social justice and equity in science classrooms.
Moore (2008a) examined social justice identities of preservice elementary science
teachers. After engaging in social justice-based teacher preparation, many of the
elementary science teachers envisioned themselves as “agents of change” that could
shape the perspectives of their students “by incorporating different teaching methods,
creating a less traditional science classroom, and providing students equal opportunities
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to learn science” (p. 598). However, some of the preservice science teachers did not feel
ready to take on a social justice identity because they did not see themselves as science
teachers yet. It seemed that preservice science teachers with an underdeveloped science
teacher identity also had a weak social justice identity.
Science teacher identity exists within a context of values and beliefs which are
connected to actions, expectations, and ideas around the future for self and the society
(Chen & Mensah, 2018; Helms, 1998). As described earlier, Chen and Mensah (2018)
recognized that science teacher identity was also deeply shaped by the sense of agency
and support they received from their cooperating teachers and teacher preparation
program. How a science teacher perceives their role as an agent for change or activist is
also shaped during the preservice and induction years (Chen & Mensah, 2018; Rivera
Maulucci, 2013; Moore, 2008a; Varelas et al., 2005). For instance, Varelas et al. (2005)
examined how preservice science teachers struggled with negotiating their scientist
identities when they moved from a laboratory space to a classroom. Here, science teacher
identity shifted from a focus on process and creativity in the laboratory to a focus on
control and facts in a classroom setting (Varelas et al., 2005). The obstacles preservice
teachers faced in their changing contexts ties back to the ways that agency and freedom
shape science teacher identity in early-career years. Science teacher identity plays a
significant role in the confidence and empowerment that a science teacher feels about
planning for and designing practices, philosophies, and goals for their classrooms. Here, I
make the argument that teacher-designed formative assessment, as a pedagogical
practice, may serve to represent science teacher identity and function as an instrument for
supporting social justice and agency for all in the science classroom.

15

Assessments in Science Education
Examining teacher-designed formative assessments can possibly provide insight
into science teacher identity and pedagogical philosophies. Better understanding the ways
that teacher-designed assessment functions as an extension of science pedagogy is
essential to our understanding of science teacher identity. Looking at the intersection
between assessments and science teacher education can provide us a deeper look into the
ways science teacher preparation can shape the goals that teachers set for their future
assessments.
Classroom-based assessments, which can be formative or summative, are used to
guide learning and determine individual academic success (Black & William, 2009;
Pellegrino et al., 2001). Effective and instructionally sensitive formative assessments
inform teachers about student progress towards a learning goal while providing a space to
share feedback for improvement with the student (Black & William, 2009; Hickey et al.,
2012; Pellegrino et al., 2001; Ruiz-Primo et al., 2012). Formative science assessments
can include informal investigations of phenomena or discussions about science concepts.
The formative assessments that science teachers design fall along a continuum that ranges
from measuring and strengthening individual understanding, group understanding, and
classroom discourse (Hickey et al., 2012; Pellegrino, 2012). Summative assessments
inform teachers about student success in meeting learning goals (Pellegrino et al., 2001).
Summative science assessments can include tests, formal laboratory reports, or research
papers. Recently, the NGSS provided a framework for a shift in science assessments to
illustrate the role of science education in the 21st century and beyond:
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In the future, science assessments will not assess students’ understanding of
core ideas separately from their abilities to use the practices of science and
engineering. They will be assessed together, showing students not only “know”
science concepts; but also, students can use their understanding to investigate the
natural world through the practices of science inquiry, or solve meaningful
problems through the practices of engineering design. (NGSS Lead States, 2013,
Appendix F, p. 48)
Early-career teachers are challenged with creating assessments that are
meaningful and build on scientific skills, such as reasoning and modeling (Berland &
McNeill, 2010; Kind, 2013; Rivet & Kastens, 2012). Additionally, science teacher
educators and preservice teachers are tasked with creating assessments that are equitable,
multidimensional, and that serve linguistically and culturally diverse student populations
(Furtak, 2017; Siegel 2007). However, it is even more challenging to create equitable
assessments if teachers do not feel empowered in their identities as scientists or science
educators. Therefore, it is important to understand the relationship that science teacher
identity has with teacher-designed formative assessments so that we can better support
both in teacher education and early-career mentoring.

edTPA in Science Education
In teacher education, performance assessments are used to determine whether
preservice teachers are qualified for certification. Currently, the edTPA portfolio
assessment is used to evaluate teachers on their planning, instruction, and assessment
practices along 15 rubrics (Stanford Center for Assessment, Learning, and Equity
[SCALE], 2013). The rubrics are designed to evaluate teachers based on their use of
student backgrounds, learning needs, and performances to develop a learning segment for
one unit in science. The edTPA performance assessment has placed pressure on teacher
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education programs to provide professional development for cooperating teachers and
preservice teachers around rubrics and strategies for improving planning, instruction, and
assessment (Kissau et al., 2019; SCALE, 2013). This mounting pressure on teacher
education programs imposes an impersonal, objective process in which the science
teacher is forced to put together a large academic portfolio that does nothing to promote
or nurture their identities including their goals, values, and experiences. As a result, the
edTPA assessment process is inauthentic and damaging to identity while forcing norms
of White, Western science and teacher identity on student teachers and teacher educators
alike (Tuck & Gorlewski, 2016). The oppressive nature of the edTPA portfolio not only
limits the scope of science teacher identity, it may also serve to maintain racist ordering
and colonial structures.
Tuck and Gorlewski (2016) investigated the pervasive racism embedded and
maintained through education policies, such as edTPA. In their work, Tuck and
Gorlewski explained that the edTPA requirement maintains, and possibly exacerbates,
racist ordering through the means of: a) “corporate involvement and wealth building”
which drives money away from local contexts and teacher education and towards major
education corporations, such as Pearson; b) “outsourcing of candidate evaluation” so that
the teacher educator’s discretion and local knowledge is undermined; c) and “differential
results for different institutions, teacher education programs, and schools of education
based on resources, as well as who is in the classroom (socioeconomic class and race)”
which likely privileges private teacher education programs over local public programs.
(p. 204). The edTPA requirement is not only exclusive and laborious, but oppressive and
harmful for student teachers and teacher educators.

18
In the same vein, researchers in Visual Arts education, Holland and Sheth (2018),
observe
that the edTPA test demands a certain type of performativity in the following:
scripted lessons, commenting on managed classroom sequences, and usage of
prescribed academic language that runs contrary to the implicit goals and
advantages visual arts education as a discourse seeks to instill in future teachers.
(p. 329)
These ideas resonate in the ways that preservice science teachers also have a prescribed
performativity on their edTPA. As part of the science edTPA, preservice teachers must
structure their entire portfolio around a selection of mandated language functions and
predetermined definitions of scientific discourse, assessment, syntax, and inquiry.
Additionally, like in the Visual Arts, the edTPA in science education opposes the goals
for good science teaching including promoting diverse scientific literacies, promoting
multimodal forms of assessment, and engaging students in informal science experiences.
The Science edTPA, instead, pushes preservice science teachers to subscribe to their
suggested academic language, focus on traditional assessment practices, and remain
contained in dominant scientific and academic discourses.
This notion is shared by critics of the Special Education edTPA as well. In their
article, Kuranishi and Oyler (2017) draw attention to the troubling scores one exceptional
Special Education teacher candidate received from one scorer on his edTPA portfolio.
Kuranishi and Oyler discuss the important discrepancies between the scores that this
teacher candidate received and the philosophy and intentions of his preservice
preparation program. It seemed that in this particular candidate’s case, his performance
aligned excellently with the goals and values of his university education which included
culturally relevant pedagogy and developing a practice of care and respect, but was in

19
direct conflict with those of the edTPA scorer (Kuranishi & Oyler, 2017). These
opposing conceptions of what it means to be a good teacher are startling and difficult to
justify through educational research. It is important, then, to shed light on these
discrepancies and draw more attention to the gaps between the quality teacher preparation
and standardized teacher candidate assessments. Holland and Sheth (2018) suggest a
framework for “hacking” the edTPA in such a way that preservice teachers accomplish
the required performance tasks while adopting and implementing a critical perspective of
the test. This lens for undermining the legitimacy of the edTPA while simultaneously
conforming to its requirements is one that I hope to adopt in my discussions of edTPA in
this dissertation and hope will grow among the discourses in science education and
science teacher professional development.

Professional Development
Meaningful professional development opportunities, such as induction programs,
summer programs, or mentorship can be helpful in constructing goals for pedagogy and
science teacher identity. While professional development seems to be offered in pieces at
the in-service stages, teacher preparation programs are also challenged to provide better
quality preservice and induction professional development that helps teachers navigate
difficult situations with parents, the community, and expectations from administration
(Knight et al., 2015; Luft & Hewson, 2014; Noonan, 2018). Professional development
can serve as another influential factor in developing science teacher identity. As a result,
professional development, such as forums centered around issues of race, critical
examinations of cultural representations of Black youth, and discussions around equity
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and diversity in science education are necessary in preservice and in-service science
teacher identity development (Moore, 2008a; Sealey-Ruiz & Greene, 2015). Professional
development that empowers science teachers, especially developing early-career teachers,
and that places the early-career teacher in a leadership role can positively influence a
social justice-centered science teacher identity that is also reflected in assessment.
Criticism around poor quality professional development helps us better
understand how science teacher identities are unsupported by professional development
providers and coordinators. Jones and Leagon (2014) note that one of the major issues in
poor quality professional development is the “failure to address teachers’ attitudes and
beliefs about their instructional practices” (p. 830). Extending this idea, we can determine
that poor quality professional development may also negatively impact science teacher
identity and, consequently, pedagogical and assessment practices in the science
classroom. Additionally, poor quality professional development does not support teacher
self-efficacy in science teaching, nor does it build for opportunities to practice new ways
of teaching (Jones & Leagon, 2014; Noonan, 2018). As a result, many early-career
science teachers may not have enough confidence in their practices to identify as agents
of change or activists in science education. Preservice and induction professional
development that does not support the personal or individualized nature of teaching and,
therefore, does not do enough to improve the quality of preservice or in-service teachers
is detrimental to developing social justice-based pedagogies, identities, and assessments
(Moore, 2008b; Noonan, 2018). The lack of consideration of identity in the
implementation and design of poor-quality professional development perpetuates the
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disconnect between science teacher identity and pedagogical practices such as
assessment.
Good quality professional development, on the other hand, supports and
strengthens science teacher identity. For instance, in their work, Berg and Mensah (2014)
examined the roles that science coaches played for in-service teachers in strengthening or
navigating dilemmas around science teacher identity. By meeting with science teachers,
co-constructing lessons and co-planning instructional opportunities, science teachers
were able to feel moments of success and confidence in teaching science (Berg &
Mensah, 2014).
In addition to good coaching in science, we can turn to good quality induction
programs for professional development that supports identity and pedagogical practices.
Induction programs that are supportive of science teacher identity, consist of several,
monthly, science-specific workshops that are led by university faculty and supported by
school administration (Luft et al., 2003). Induction programs that offer monthly sciencefocused professional development workshops, support from faculty members and
administration, and peer support can be powerful in promoting science teacher identities
around inquiry and constructivism (Luft et al., 2003). It is possible, then, that good
quality induction programs can also support science teacher identities around social
justice and culturally and racially inclusive science practices (Chen & Mensah, 2018). It
is critical, as we consider the factors that influence science teacher identity and
pedagogical practices, such as assessment, that we examine the successes and challenges
faced in varying professional development experiences.

22
Theoretical Framework

I use multiple lenses to approach the following qualitative research study on
early-career science teacher identity and assessment. First, I examine science teacher
identity through positional and discursive identity frameworks. In the first two sections of
my framework, I connect the issues of positioning and the issues of navigating White,
male, Eurocentric science discourse in developing science teacher identity. Here, I also
consider how science teachers engage in scientific discourse and scientific literacy in
their practice. Second, I explore the challenges and purposes of teacher-designed
formative assessment in science education as a means of connecting science teacher
identity and pedagogical practice. Third, I use a reflective practice lens to recognize the
role of reflection as an avenue for understanding how science teachers view their
position, participation, and pedagogy in science education overall. By building
connections among these three lenses, I hope to construct a multidimensional framework
for examining the relationships between science teacher identity and teacher-designed
formative assessments.

Positional Identity
Positional identity is fluid, changing and characterized by “one’s position relative
to socially identified others, one’s sense of social place, and entitlement” (Holland et al.,
1998, p.125). It is important to note that within this framework, we assumed that identity
is always shaped by the way we position ourselves and the way others position us in
relationship to themselves and others. Therefore, the interactions science teachers have
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with peers, mentors, supervisors, and cooperating teachers shift and change the way that
they develop their science teacher identities and, as a result, change their assessment
practices (Berg & Mensah, 2014; Chen & Mensah, 2018).
Moore (2008b) argues that gender, race, religion, and upbringing are excluded
from the definition of and images of science teacher identity. Science positional identity,
Moore explains, is shaped and changed by the varying contexts in which teachers
experience science and is indeed comprised of the individual markers such as race,
ethnicity, and gender. Additionally, Moore noticed that African American science
teachers positioned themselves differently as they talked about learning science, teaching
science, and professional development. For instance, one science teacher, in particular,
had negative experiences with science as a learner and as an African American, female
student. This teacher’s experiences shaped her sense of obligation to teach science later
and position herself as a supporter and mentor for her students. Recognizing the role that
positioning plays in how children and adults view themselves as scientists and science
teachers, helps us better understand the roles and responsibilities teacher educators have
in supporting and developing empowered positional identities in science teachers.
Beyond being positioned by others, the teachers interviewed by Moore positioned
themselves in respect to science and science teaching.
Likewise, Hazari et al. (2015) found that teachers who positioned themselves
through social cues led their students to engage more meaningfully with their physics
class and to develop their own science identities. The four main categories of teacher
positioning that Hazari et al. identified included: the physical proximity to students and
objects, pedagogical and role variability, discussions that valued student experiences and
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perspectives, and obscured social boundaries. The positional identity of a science teacher
is seemingly constructed around how the person views themselves in the community of
science and education. It is important to consider for the purposes of the following
research study that teacher education programs have the ability to nurture positive
positioning both by the student teacher and the people with whom they interact.
As we look at the positional identity of a science teacher, we realize that science
teachers may shift their position in science as they move from learner to practitioner to
teacher (Hazari et al., 2015; Moore, 2008b). Preservice teachers, as mentioned earlier,
identify with science and teaching differently as they are positioned by their professors
and cooperating teachers (Chen & Mensah, 2018). Understanding science teacher identity
helps us gain better insight into how early-career science teachers deal with issues of
power and authority in their role as science teachers (Chen & Mensah, 2018; Moore,
2008b). In their work, Chen and Mensah noted that science teacher identity was either
supported or damaged by the interactions and experiences that the student teacher had
with their cooperating teacher. For instance, one student teacher shined as she was
supported as a leader in her cooperating teacher’s classroom while another student
teacher felt disempowered as her cooperating teacher established a hierarchy of power
within the classroom (Chen & Mensah, 2018). These cases are especially important to
consider when we think of how teacher education programs position their student
teachers and advocate for their positioning as leaders and change agents in the classroom.
In other words, the teachers who were able to position themselves as leaders in their
classroom were not only able to enhance their own science teacher identities, but also the
science identities of their students. Positional identity, therefore, can be seen as a
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powerful avenue through which teachers shape and develop their pedagogical goals and
philosophies. One way teacher education programs can support positive positioning
around science teaching is by utilizing opportunities for microteaching, coaching, and
reflection to help position science teachers in roles of leadership and agency (Berg &
Mensah, 2014; Chen & Mensah, 2018; Mensah & Jackson, 2018).
As we look at teacher education through a positional identity framework, we must
see that positionality and positional identity are intertwined and contextualized within
one another. Positionality and positional identity share similarities in the sense that they
develop through lived experiences, values, and backgrounds and that they are further
developed through and by relationships with others (Chen & Mensah, 2018; Moore,
2008b). However, they are different in the ways that they contextualize each other. Social
markers such as race, class, gender, and religion that makeup positionality are
sociohistorically situated and serve as the social and experiential lens through which
someone might view their positioning as a teacher, student, or leader (Chen & Mensah,
2018; Moore, 2008b). The positional identity someone develops as a teacher, student, or
leader is flexible and ever-changing as the teacher grows and moves along the
professional and educational continuum (Chen & Mensah, 2018). Therefore, teacher
education must be informed by the interconnectedness among positionality, as race, class,
gender, and religion and positional identity as leader, learner, or change agent.

Discursive Identity
Like positional identity, discursive identity is influenced and guided by the
interactions and experiences that a teacher has throughout their preservice and early
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career. Discursive identity is shaped by the language and sociocultural factors that a
person possesses, interacts with, and recognizes or is recognized for in any given context
(Brown, 2004; Gee, 2000). Brown explains that the “term Discursive Identity reflects an
understanding that speakers select genres of discourse with the knowledge (tacit or
implicit) that others will interpret their discourse as an artifact of their cultural
membership” (p. 813). For instance, a science teacher discursive identity can be centered
around the ways in which a science teacher relates to or participates in the dominant
science Discourse. When we consider Discursive identity, it is important to recognize
how navigating White, male science can be harmful or exclusionary of teachers of color
and other marginalized groups (Brown, 2004; Mensah & Jackson, 2018).
The way someone participates in and is recognized in a collective Discourse
constitutes their discursive identity (Brown, 2004; Gee, 2000). Students and teachers of
color, women, students with disabilities, and ELLs are often forced to negotiate, abandon,
or assimilate their own discursive identities around the dominant scientific Discourse
(Brown, 2004; Lee, 2005). According to Brown (2004), science discursive identity occurs
along a continuum, ranging from a place of opposition in science to a place of selfrecognized proficiency in science. A person might shift their discursive science identities
to navigate epistemological and cultural conflict, but a shift in identity may be especially
problematic for those who cannot see themselves in the dominant scientific Discourse
(Brown, 2004; Lee, 2005).
Additionally, discursive science identity is rooted in a person’s interactions with,
conceptual understandings of, and communication of scientific knowledge. Here, science
discourse and educational discourse are integrated to develop a complex lens for

27
understanding ways of participating in science and ways of participating in education. In
other words, science teachers must not only possess fluency in scientific discourse, but
also in the languages around teaching and pedagogy. As a result, we might see a shifting
science teacher discursive identity as they invest further into the education discourse and
teaching identity. A strong science teacher discursive identity relies on the teacher’s deep
understanding of science concepts including the research, current issues, and language
surrounding those concepts. In addition, a strong science teacher discursive identity relies
on the teacher’s deep understanding of goals for student learning, assessment design,
instructional planning, building relationships, and professional growth. Consequently,
science teacher discursive identity is based on a science teacher’s comfort and confidence
in teaching science in a meaningful and clear way so that students are able to participate
in the language, content knowledge, and practices of science while also developing a
language for communicating with other teachers, parents, students, and administration.
Both scientist and science teacher identities depend on the person’s fluency in a
range of scientific literacy, syntax, and skills. A science teacher with a strong science
discursive identity can design a range of lessons, instructional materials, and assessments
that engage all students in scientific literacy, thereby promoting their reading, writing,
and communicating in the science community and classroom (Lee & Fradd, 1998;
Reveles & Brown, 2008). This strong science teacher discursive identity is based in the
science teacher’s pedagogical content knowledge and ability to conceptualize science
concepts and then design empowering and meaningful learning experiences for students
in their science classes.
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Both discursive and positional identities are shaped by the sociocultural factors
and perspectives that shape of understanding of science. It is important in teacher
education that we equip our teachers with a sociocultural lens around science and science
identity. We can take a sociocultural perspective to think about who is included or
excluded from the scientific Discourse and to examine the social construction of science
language, identity, and authority (Brown et al., 2005; Lee, 2005; Lemke, 2001; Taylor &
Cobern, 2001). Science is itself a culture that practitioners, students, and teachers
participate in through scientific skills, practices, and curriculum (Taylor & Cobern,
2001). A sociocultural perspective views science education critically as a system, rather
than an individual act or practice (Lemke, 2001; Taylor & Cobern, 2001). Sociocultural
perspectives, which include multicultural views of science and those that challenge the
White, male view of science, help us understand how we can better support science
teacher identity and pedagogical practices (Atwater, 1996; Brown et al., 2005; Lee,
2005).
We need to consider how professional development opportunities such as
induction programs or summer workshops serve as places to empower and strengthen
inclusive science discursive identities. Science teachers who are able to develop inclusive
discursive identities may be more likely to represent their identities positively through
their own formative assessment practices. This shift from the dominant, Westernized
identity in science to a sociocultural discursive science identity may then perhaps foster
success and achievement in science for all students.
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Assessment Purposes and Challenges for Science Teachers
This research is framed under the assumption that classroom-based assessments
are designed to achieve teachers’ personal goals and learning goals (Hutner & Markman,
2017). Also, this work operates under the assumption that science teacher identity
directly influences the goals that teachers set for their work. Therefore, assessments can
be considered as the active reflection of teachers’ goals and identities in relationship to
the classroom and society (Hutner & Markman, 2017). Research that explores the
connection between science teacher identity and pedagogical practices, such as
assessment, is critical in helping us better understand how teacher education and earlycareer experiences can positively impact science identities for all students and future
educators. A socioculturally inclusive view of science identity may guide early-career
teachers towards more socioculturally inclusive assessments that support a social justice
initiative and cultural relevance in the classroom.
Preservice and early-career science teachers often struggle to design formative
assessments that are informed by their students’ needs and that leave room reflection and
improvement on future assessments (Kang & Anderson, 2015; Talanquer et al., 2015).
Kang and Anderson (2015) attributed this struggle to the fact that preservice teachers,
school professionals, and teacher preparation programs all have conflicting visions of
science and purposes for assessment tasks in the science classroom. In other words,
preservice teachers may view the purpose of formative assessments to be important for
understanding what students already know, school professionals may see formative
assessments as measures of teacher and student success, and teacher preparation
programs may see formative assessments as opportunities for social critique and
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authentic student involvement in critical science. It is not surprising, then, that earlycareer science teachers share fears around their ability to create and implement
meaningful assessments that reflect their science teacher identities (Kang & Anderson,
2015; Lyon, 2013; Moore, 2008a).
In a study with preservice science teachers in a social justice-based teacher
preparation program, Moore (2008a) illustrated how one student teacher, in particular,
was afraid that she would have:
little agency or control over the kinds of assessments she would have to use in
the classroom. She was concerned that assessments actually would not measure
student knowledge… She also wondered if the school that would employ her
would allow flexibility in teaching and assessing students in science. (p. 601)
Rivera Maulucci (2013) found similar concerns in a preservice science teacher, Nicole,
who “struggled with how to incorporate the idea of multiculturalism alongside her
conviction that she must prepare students to perform on culturally biased, high-stakes
assessments and engage in a ‘Eurocentric’ college curriculum” (p. 467). In both of these
instances, early-career science teachers were conflicted with their science teacher identity
and the broader science education Discourse.
In a study by Berg and Mensah (2014), coaches promoted and empowered inservice teachers in their efforts to teach science and, therefore, nurtured their science
teacher identity. By providing this level of support, science teachers were able to connect
more deeply with an inclusive science teacher identity and, therefore, share that positive
experience with science with their students. By fostering a voice of inclusivity through
science teacher identity and assessment, teacher educators are shaping the future of
diverse science teachers. My research study is informed by this focus on science teacher
identity around assessment and is needed to better understand the conflict and struggle
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that early-career teachers endure as they plan goals for equity and scientific literacy in
their classrooms.
Additionally, the ambiguity of the purpose of larger scale assessments, such as the
edTPA certification portfolio, might cause more tension for early-career teachers. For
example, the edTPA performance assessment is seemingly placed at the end of teacher
preparation coursework and fieldwork. This end-of-program placement gives the
assessment a summative purpose that seems to measure how well-prepared the teacher
candidate is for their career. However, this summative nature of the edTPA is in tension
with the fact that learning to teach occurs along a much broader professional learning
continuum that extends into the induction years of teaching (Feiman-Nemser, 2001; Luft,
2001). In other words, the edTPA performance assessment occurs at a formative point in
becoming a teacher and would perhaps better serve the early-career teacher and what type
of work they might need more support as they continue their teaching journey.
Assessments overall, as the measures of student learning, success, and
achievement, are a critical part of my research study in this paper. Assessments, both for
teacher certification and for early-career instruction, may perhaps have the longest lasting
impact on students’ perceptions of science, their science identities, and their science
teacher identities. In order for the edTPA portfolio to have formative benefits for science
teacher development, we must look at how the edTPA portfolio structure promotes or
limits science teacher identity. Furthermore, if classroom-based assessment is the product
of science teacher identity, then it is absolutely necessary to recognize the impact of
science teacher identity on the design and implementation of assessment. Additionally,
we already know that assessment is an impactful and powerful gatekeeper in the
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classroom. Academic success and school success are massively determined by the
performance students have on assessments. It is necessary then that we examine how
science teacher identities are connected to both certification- and classroom-based
assessments and, therefore, connected to the perceived successes and failures of teachers
and children in science education.

Reflective Practice
Reflective practice can be defined as a continuous, lifelong critique of one’s own
teaching, identity, role, and responsibility in the classroom (Schon, 1987). Reflective
practice in teaching occurs through journaling and conversation and stems from obstacles
or conflicts (Dewey, 1909; Schon, 1987). Science teachers may struggle reflecting on
their positional or discursive identities especially as they consider issues of power and
race (Chen & Mensah, 2018; Picower, 2009). Many White, female teachers have been
trained by White, female faculty and have established a colorblind lens towards their
pedagogy and assessment (Sleeter, 2017). Using reflection as a means for growth and
change around a science teacher identity is powerful in constructing and implementing
meaningful and relevant assessments. Reflection as a pedagogical philosophy empowers
early-career teachers to consider their positional and discursive roles and responsibilities
as they design and embed formative assessments in the science classrooms.
Positionality and discursive identity are constructed by the individual and by the
interactions that the individual teacher has in their early-career experiences. However,
identity is actualized when the science teacher is equipped with the lens to reflect on it
and use it to shape their practice. Reflection serves as a powerful instrument through
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which science teachers can better understand themselves, their students, and their
pedagogical goals. Using a reflective lens, allows the research study outlined in this paper
to become actionable in improving preparation for meaningful pedagogical practices,
such as formative assessment, and promoting stronger science teacher identity. Reflection
itself is a continuous practice and an essential tool for recognizing and acting on identity
(Schon, 1987).
Science teacher identity must be realized by the science teacher in order for it to
drive instructional actions, goals, and assessments. Additionally, as preservice teachers
move into their early careers, they must be equipped with the tools to reflect on their
evolving and shifting identities in order to maintain a growth mindset around the goals
for social justice and inclusivity in science and the community. It is informative to take a
reflective practice lens to interpret the stories of novice teachers. For example, in their
research, Snead and Freiberg (2019) examined the effectiveness of a Person-Centered
Learning Assessment (PCLA) which served as a self-assessment for preservice teachers
that served as a platform for self-reflection around practices, such as engagement,
questioning, communication, and classroom management as a means of assessment in
preservice teacher preparation. Implementing opportunities for self-reflection as a form
of assessment and providing deep and engaging feedback on those reflection assessments
allowed the teacher educators to foster a deeper sense of reflective practice in their
student teachers (Snead & Freiberg, 2019).
For the purposes of my research study, the reflective practices of formal and
informal conversations, writing commentaries on pedagogical practice, and engaging in
inquiry groups served as platforms for deepening understanding and discussion around
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issues of science teacher identity and struggles around formative assessments.
Furthermore, it is important to note that the teacher education program from which all
four participants graduated stated in its mission that the goal for teacher education was to
prepare reflective practitioners that engage in continuous reflection of their own actions
and choices and those of others. Reflexivity, as seen here, is not only central to our
discussions of identity and formative assessment, but it is also a main tenant of the
teacher education that prepared all four participants in this study. Reflective practice,
therefore, naturally lends itself as a way of examining the science teacher identity and
formative assessments constructed by these particular early-career teachers.
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Chapter III
METHODS

I explore the connections between science teacher identity and assessment
through a multidimensional framework that includes positional and discursive identity,
assessment function and purpose, and reflective practice lenses in a multiple case study
analysis of four early-career secondary science teachers in four separate high schools in a
large city in the Northeastern United States. This broad framework sets the stage for the
methods employed individually in Chapters IV, V, and VI of this dissertation.
It was necessary to employ a qualitative, narrative case study approach in my
effort to develop a detailed understanding of the experiences and artifacts shared by
early-career science teachers. In an effort to properly and fully represent the narratives
that each participant shared, I needed to use detailed, in-depth qualitative analyses that
could showcase the complex context in which science teacher identity is developed and
challenged during the induction years of teaching. Furthermore, I co-constructed each
individual case study with the four participants: Adrian, Nelson, Kelly, and Melanie, to
describe the stories, experiences, concerns, and ideas that they shared during their 201819 induction year.
A qualitative research approach made it possible for me to use the rich
descriptions that are critical in understanding and illustrating the ways in which science
teacher identity and teacher-designed formative assessment overlap (Creswell & Poth,
2018; Merriam & Tisdell, 2016). Taking a qualitative approach empowers me as the
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researcher to share rich, thick descriptions of the narratives and artifacts which
represented the science teacher identity and goals for assessment. Without this approach,
this research topic would lose a lot of the power it gains from experiential narratives and
exemplary teacher-designed assessments.

Participants and Setting

The four participants were chosen based on several qualifying factors. First, all
four secondary science teachers were chosen as alumni of a Master of Arts in Teaching
science from the same prestigious university-based teacher education program in a large,
city in the Northeast. All four participants were prepared through the same platform for
developing a critical, sociocultural lens around planning, instruction, and assessment.
Second, each participant was chosen for this study based on their participation as fellows
(also referred to as mentees) in an induction program with their alma mater university.
This induction program was designed to provide support and mentorship to early-career
teachers in their work towards their planning and assessment goals. Their participation as
fellows required attending at least one professional development workshop provided by
the university, four inquiry group discussions with other alumni from the university, four
interviews with an assigned mentor, and four classroom observations of their teaching
from their mentor. The details of the induction program and the data sources collected as
a part of that program follow.
Third, each participant needed to give permission to release their completed
edTPA portfolios and videotaped recordings of their preservice teaching. Fourth, the
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participants agreed to conduct two more semi-structured interviews with me at the end of
their 2018-19 induction year and during the late summer before starting their 2019-20
school year. Fifth, the participants agreed to share two exemplary formative assessments:
one from their 2018-19 induction year and one they had planned for the upcoming 201920 school year.
The induction program coordinators assigned two mentors to the four participants
(two teachers to each mentor). I was one of the mentors in the program and worked
directly with Adrian and Melanie. A second mentor selected by the induction program
coordinators worked directly with Kelly and Nelson. As mentors in the program, we were
expected to take observation notes, conduct four interviews, and facilitate four inquiry
groups. Our role as mentors was to maintain a supportive relationship with our assigned
participants as they developed goals for assessments and student learning. We were both
provided the same materials and training by the induction program coordinators which
included the observation note protocols (Appendix H), interview protocols (Appendix I),
and inquiry group protocols (Appendix J) provided in this dissertation. Both mentors
collected the same data sources at roughly the same intervals (discussed below) and
shared the data digitally with each other and the induction program. For the purposes of
this dissertation study, the mentors may not always be referenced or identified separately
in the methods or data collection sections below.
Each of the four participants taught at separate schools, but they were able to meet
together at the university for mentorship, professional development, and inquiry group
discussions. Melanie (all names pseudonyms) was a first-year teacher of biological
sciences and religion at an all-girls, private school in an area just east of the university.
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Melanie positioned herself as a White, Jewish, Canadian, female and set her goal for
assessment around building students’ scientific skills and knowledge. Adrian was also a
first-year teacher of biological sciences and research electives at a K-12 public school for
the deaf and hard of hearing in a suburb East of the university. Adrian positioned herself
as a White, hearing, female and set her goal for assessment around building students’
independence and voice in science. Nelson was a second-year teacher of biological
sciences at a new public school just south of the university. Nelson positioned himself as
a White, cis, male and set his goal for assessment around students’ discussion skills.
Kelly was in her second-year teaching middle school science at a private school southeast
of the university part time. Kelly positioned herself as a White, Jewish, mother, and
female and set her goal for assessment around scientific literacy. The contexts of their
schools provide a scope of science teacher experiences ranging from middle school to
high school life sciences and from private to public school education. The diversity of
contexts serves to capture an expansive picture of the current landscape around identity
and assessment in science education. Table 3.1 gives the participants’ profiles.
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Table 3.1
Participant Profiles
Participant Science
discipline

School location

Race and
gender

Years
Initial goal for
teaching students

Adrian

Biological Public high school
sciences
for the deaf and
hard of hearing, in
a suburb East of
the university

White
and
female

<1 full
year

To build
students’
independence
and agency in
science

Kelly

Middle
school
science

White
and
female

>1 full
year

To build
students’
scientific literacy

Melanie

Biological All-girls, private
sciences
high school, East
of the university

White
and
female

<1 full
year

To build
students’
scientific skills

Nelson

Biological Newly opened
sciences
public school
South of the
university

White
and male

1 full
year

To build
students’
discussion skills.

Private school
Southeast of the
university

Role of the Researcher

In this work it is appropriate and necessary that I take a reflexive approach to my
own positional and discursive identities. I am a White, female doctoral candidate and
full-time secondary science teacher. I received my Master of Arts in Teaching biological
sciences from a traditional, university-based teacher preparation program. I have been
teaching in the same majority White, suburban school for 7th-12th grade children for six
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years. I struggled greatly with developing my own science teacher identity as I moved
from preservice to in-service teaching. My preservice science teacher identity, both
before and during my teacher education, aligned with a social justice mindset and a desire
to participate as a community member in the science classroom. In my early-career
teaching, I found that it was difficult to design lessons and meaningful assessments that
maintained and represented my social justice, community-based science teacher identity.
As I have grown as an educator and pursued professional development opportunities,
such as my doctoral degree, I have found tremendous support from peers, colleagues, and
faculty in my efforts to strengthen my science teacher identity. As I have moved along in
my career, I have gained experience as a mentor teacher, supervisor, and researcher.
While it feels as though these are part of my identity, I am also very much aware
of just how new I am to these roles. In this dissertation study, I spent many days chatting
with Adrian, Kelly, Nelson, and Melanie about similar lessons we were working on in
our classrooms and sharing fun ideas for our classes next year. I was very much a
participant researcher in this work as well as a peer, a mentor, and a friend to these
participants. I realize that my own science teacher identity is still developing along with
my goals for student learning and my formative assessments. I recognize that my growth
as a culturally and critically conscious teacher and researcher is ongoing and continuous.
I am excited to continue my journey as a colleague, advisor, and co-constructor in my
research work with teachers.
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Recruitment and Informed Consent Procedures

I recruited Adrian, Nelson, Kelly, and Melanie from the induction program at
their alma mater. It was important to me that I had access to the data that was collected
as a part of that induction program because it offered rich insight into how the
participants had experienced their 2018-19 induction year. After I received IRB approval
from Teachers College, Columbia University (Appendix A), I asked the participants for
their consent to access their edTPA portfolios, interview transcripts, inquiry group
transcripts, observation notes, and formative assessments using the Approved IRB
Consent Form (Appendix B). I assured the participants that they were not obligated in
any way to participate in my research study and I explained to them that there was no
explicit reward for participating in my research. All four teachers agreed to sign the
Consent Form and were the focus of the work presented in this paper.

Data Collection

I drew on several data sources to provide an in-depth understanding of the role
science teacher identity plays in assessment (Creswell & Poth, 2018). I asked the
participants for multiple data sources. The data sources that I asked for came from the
end of preservice training and from the 2018-19 induction year. These data sources
included: a) edTPA portfolios from preservice preparation; b) observation/field notes and
formative assessments from both preservice and induction teaching experiences; and c)
interviews and inquiry group discussions exclusively from the 2018-19 induction
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teaching experience. This extensive data collection serves to better illustrate instances
that occurred during the final semester of their preservice experience and during the
2018-19 induction year of their teaching experience (Creswell & Poth, 2018). All
artifacts were stored digitally in a password-locked computer.

edTPA Portfolio Assessment
The first primary data source was the edTPA portfolio. The edTPA portfolio
served as a snapshot of the early-career teachers’ perceptions of science teacher identity
and assessment as they were in their preservice programs. Because each participant was
at a different stage in their early careers as teachers, it was important to have a common
artifact for all four participants that captured their earliest formal teaching from their
preservice program, which was the edTPA portfolio assessment. The edTPA portfolio has
many parts, so I selected five to analyze for the purposes of my research study. They are
outlined and described in sections below.
It is important to note that Adrian completed the Special Education edTPA while
the other participants completed the Science edTPA. These edTPA types differed in small
enough ways that the artifacts were almost indistinguishable in the context of this
research. The fact that Adrian wrote about the role she played in the support and
development of the learning goals for one focus student rather than a whole focus class
with three particular focus students was the only noticeable difference pertaining to my
research. This difference is worth noting, but did not seem to pose as a major hurdle in
my process. Aside from these small differences, edTPA served as a standard view of each
participant’s preservice experience with teaching identity and goals.
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Using the edTPA test protocol, all four participants successfully completed a
comprehensive teaching portfolio that centered around 15 rubrics of planning, instruction,
and assessment practices and philosophies (SCALE, 2013). The edTPA portfolio is made
up of three larger tasks: Task 1 includes the context for the learning segment, 3-5 lesson
plans, student materials, any and all formative and summative assessment materials
aligned with each lesson plan, and commentaries on planning for instruction (SCALE,
2013). Task 2 includes two 3-10-minute video recorded clips of the teachers’ focus
classes and commentaries on their instructional practices (SCALE, 2013). Task 3 is
focused on one exemplary assessment chosen by the participant which addresses the
learning goal of the segment and contains feedback for student learning provided by each
participant and commentaries on the purposes, functions, and next steps of the assessment
(SCALE, 2013). Each of the four participants provided me with a digital copy of the
entire edTPA portfolio.
The first section, Task 1, served as context for me as the researcher and helped the
me understand how the preservice teacher planned goals for assessments for their
learning segment. The second section, Task 2, served as an observable snapshot of the
preservice teacher teaching a portion of a lesson. While I, as the researcher, was not able
to observe each of the participants at the time that they were preservice teachers, the
video clips that were provided in the edTPA portfolio showed a small sample of the
preservice teacher in action. These video clips and the participants’ written commentaries
on these clips were valuable as resources for understanding how the participants viewed
themselves as science teachers at the time of their preservice education. Task 2 was most
useful for understanding the preservice teachers’ perceptions of science teacher identity
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at the time. The final section, Task 3, served as an artifact of assessment from the
preservice year. This preservice assessment, feedback, and written commentaries helped
in better understanding how the preservice teachers set goals for assessment at the time.
While I had access to the entire edTPA portfolio for each participant, I chose to
only view and analyze the five sets of artifacts listed below. These sections were chosen
based on their relevance to my research questions. Each section was saved as a PDF file
on my password-protected computer. I focused on the following specific elements of the
edTPA portfolio assessment submitted by each participant:
Task 1-Part A context for learning information. This included the fundamental
information necessary for understanding the student teaching placement in which the
portfolio was contextualized. The Context for Learning Information provided information
about the demographics of the school and the students, special features of the school,
subject and grade level taught, the amount of time met each week in the class, resources
used in the class, and the learning and language needs of the students as identified by the
student teacher. This document was particularly useful in better understanding how the
student teacher perceived their placement and focus class for which they designed their
exemplary assessment.
Task 1- Part B lesson plans for learning segment. This included 3-5 lesson
plans. These lesson plans were formal representations of the lessons that the student
teacher found exemplary of their teaching portfolio. Additionally, the lesson plans
provided context for the exemplary assessment chosen in Task 3. The teacher would have
addressed the placement of the assessment in the course of the learning segment. The
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lesson plans served as a way for me to cross-check for alignment between the assessment
and the learning segment.
Task 2- Part A video clips of teaching. These video clips of their teaching were
supposed to represent their teaching based in inquiry, data collection and analysis, and
based in the cultural, personal, and community backgrounds of the students. The video
clips were chosen by the student teacher to represent their ability to conduct an inquirydriven, evidence-based class that takes into account the learning and language needs of
their students.
Task 2- Part B instruction commentary. The commentaries were written
reflections by the student teachers on their video clips. The instruction commentary
prompts asked the student teachers to discuss the rapport they had developed with their
students, the learning environment they had created, the way they had facilitated inquirydriven instruction, and how they had responded to their students’ needs and experiences.
Task 3- Parts A, B, C, and D. This portfolio included student work samples,
evidence of feedback, assessment commentary, and evaluation criteria respectively. This
entire Task 3 was valuable in exploring in detail one assessment that the student teachers
believed best represented their ability to gather information on students’ understanding
through inquiry. This artifact was particularly useful in seeing a preservice example of an
assessment. Additionally, this artifact served as a platform for better understanding how
the student teachers provided feedback, determined academic success, and evaluated
criteria around their assessment. This served as a snapshot of the earliest assessment in
the participants’ formal careers as teachers. The commentaries on the assessment
provided detailed analyses around the success of the assessment, goals for future
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assessments, and the alignment of the assessment with the goals and objectives of the
lesson segment. Each of the prompts related to these data sources are listed below as
Appendices C-G.

Early-Career Formative Assessments
The second primary data source was the formative assessments. While it was
critical that I had access to preservice assessments in order to capture authentic artifacts
before the induction program or professional development in the induction year, it was
also important to have a parallel example of assessment practices and goals for the 201819 school year. In addition to the fact that each participant provided one exemplary
assessment that demonstrated their goals for student learning in their edTPA portfolio, it
was also deeply important that I have similar artifacts to represent the early-career
teachers’ current pedagogical practices and goals. I asked each participant to provide two
exemplary assessments: one from the 2018-19 school year that they felt showcased the
learning goals they had set for the year and one anticipated for the 2019-20 school year
that provided insight into the goals each teacher had for the upcoming year.
Early-career formative assessment prompts. I asked each participant to
respond to a formative assessment prompt (Appendix K) for each of the individual
formative assessments they shared with me. Here, I asked them to answer similar
questions to those on the edTPA commentary and asked about how each assessment met
their goals, objectives, and needs of their classroom and students. I asked participants to
submit their first assessment in June 2019 and their second in August 2019. Both Nelson
and Kelly needed more time to do this and so I received their artifacts later—Kelly

47
explained her formative assessment in an audio-recorded interview and answered the
formative assessment prompts in an interview. Nelson submitted his second assessments
in August 2019, but then submitted another formative assessment and responses to the
prompts in December 2019. Each formative assessment and set of prompts were
submitted and stored digitally for this research as PDF files, Word files, or PowerPoint
files. The formative assessment prompts are available as Appendix K of this document.

Observation Notes
As mentioned above, each participant videotaped themselves teaching as a
mandatory component of their preservice teaching program to submit for Task 2A of
their edTPA portfolio. In addition to making observation notes (Appendix H) of the two
short video clips shared in the edTPA portfolio to better understand their preservice
teacher identity, I collected four sets of observation notes of lessons from each of the four
participants for the 2018-19 school year that had been recorded as a part of their
participation in the induction program. Therefore, the third primary data source was the
observations. I used these observation notes to witness their perceived pedagogical
practices from the 2018-19 induction year for each participant. By collecting four sets of
observation notes of the 2018-19 teaching year, I was able to see the ways in which the
science teachers positioned themselves and were positioned by their students in that year.
All observations were written up using an observation protocol (Appendix H) that records
the lesson objectives, events that happened during the observation, goals for mentorship,
an informal debrief with the participant, a scale rating the observer’s perception of the
participant’s use of inquiry and student centered practices, and a scale rating the
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observer’s perception of the participant’s use of assessment in the lesson. This
observation protocol is provided as Appendix H of this document and more details
regarding this data source follow.
Both mentors, described above, in the induction program recorded the notes for
these four observations over the course of 6 months during the current 2018-19 school
year. Each of the four observations were announced and arranged between the mentor
and the novice teacher. For Adrian and Melanie, I conducted two observations by
viewing 45-minute video tape-recorded samples of their teaching in a class of their
choice. The video recorded lessons were taped by Adrian and Melanie and selected by
them as the classes they wanted feedback on. Both video-recorded lessons for Adrian and
Melanie were captured in the beginning of their participation in the induction program.
Adrian submitted her first video-recorded lesson in November and her second in
December. Melanie submitted her first video-recorded lesson in January and her second
in February. The video recorded lessons that the observer shared were saved and used for
analysis as a video file stored digitally on my password-protected computer. The third
and fourth observation conducted for Adrian and Melanie were both conducted in
February and April. I conducted these observations in person and arranged the
observations based on the preference of each participant and based on their focus class
and assessment. Each observation was 45 minutes in length.
For Nelson and Kelly, four in-person observations of their lessons were collected
by another mentor who shared her observation notes with me for the purposes of this
dissertation study. The mentor assigned to Nelson and Kelly observed them in November
2018, January 2019, February 2019, and March 2019. Their mentor wrote up the
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observations using the same observation protocol that I used for Adrian and Melanie
(Appendix H).

Interviews
The fourth primary data source was the interviews collected at different times
over the time period of the study. The interviews were broken up into two categories:
interviews with mentors (Appendix I) which I collected to gain an understanding of the
participants’ goals for student learning and assessments and; end of year interviews
(Appendix L) which I collected to gain an understanding of the participants experiences,
values, and identities as science teachers. The interviews with mentors were collected as
a part of the induction program during the 2018-19 school year. There was a total of four
interviews with mentors. The end of year interviews were collected in the summer after
the induction program concluded in June-September of 2019. There was a total of two
end of year interviews. In sum, there were six interviews for each of the four participants
collected over the time period of this study.
Induction year interviews. First, during the 2018-19 year of their induction, all
four participants were asked to engage in four individual interviews with their mentors as
a part of their participation in their induction program. All four participants engaged in
four structured interviews which used a questioning protocol around their goals for
student learning and goals for assessment. The four interviews asked the participants to
discuss their experiences as early-career teachers, experiences setting goals for formative
classroom assessments, and setting goals for learning in their classrooms. While the
questioning protocols did not change much among the four interviews, the responses
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highlighted the changes that the participants experienced throughout their 2018-19
induction year.
Adrian completed her first interview with me (as her mentor) in December 2018,
second in January 2019, third in April 2019, fourth in May 2019. Melanie engaged in
their first interview in the beginning of January 2019, the second at the end of January
2019, the third in April 2019, and the final in May 2019. Each interview typically took
20-50 minutes to complete. All four of Adrian and Melanie’s interviews were conducted
over the phone and were recorded using a voice recorder application on an electronic
tablet. The mentor assigned to Nelson and Kelly conducted four individual interviews
with them in person, and they were recorded using an app on an electronic tablet. Both
Nelson and Kelly completed their interviews in December 2018, second in January 2019,
third in April 2019, fourth in May 2019. All interview audio-recordings from both myself
and the other mentor were sent to the coordinators of the induction program. The
coordinators of the program had the interview audio-recordings transcribed by a third
party. The coordinators of the induction program later shared the interview audiorecordings and the transcription files with me for the purposes of my dissertation study. I
then stored both the interview audio-recordings and the transcription files electronically
on my password-protected computer. The interviews served as artifacts to better
understand the ways in which the teachers identified with science and their assessments.
These four interviews followed a structured protocol listed as Appendix I in this
document.
End of year interviews. Second, at the end of the 2018-19 induction year, I asked
the participants to talk with me in two separate semi-structured interviews regarding their
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experiences in science and in becoming science teachers, their positionality and their
science teacher identity, their goals for assessments, and their reflections on their
formative assessments. These two interviews were designed to specifically address the
participants’ reflections on their positional and discursive identities during the 2018-19
year, their views of their assessment goals and design, and their understanding of how
their assessments represented or did not represent their science teacher identities. I
conducted the first interview in June 2019 for Adrian and Melanie and in July for Nelson
and Kelly. I conducted the second interview in August 2019 for Adrian, Melanie, and
Nelson and in September 2019 for Kelly. The questioning protocols for each of the four
interviews are attached as Appendix L in this document.

Inquiry Group Discussions
Finally, the fifth primary data source was the inquiry group discussion. These
were part of the induction program. The four participants were asked to join inquiry
group discussions in which they all met in person to engage in semi-structured
conversations around their experiences with their goals for planning and assessment. The
conversations were led by the participants. The inquiry groups occurred in November of
2018 and January, March, and April of 2019. The inquiry groups were recorded using a
voice recorder, transcribed, and shared with me through the induction program and with
the permission of the participants.
Each category of data was designed to provide information around the teachers’
identities and their design, use, and goals for assessments. Examining multiple instances
of identity and assessment construction from the edTPA portfolio submission during the
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final semester of student teaching for each of the four participants and from observations,
assessment, interviews, and inquiry groups from the 2018-19 induction year allowed for
better understanding and comparisons of a snapshot of the preservice experience and a
snapshot of the early-career experience. The protocols for each inquiry group discussion
as listed as Appendix J in this document. In the table below, I provide a synopsis of the
research questions and data sources employed this dissertation:
Table 3.2
Summary of Data Collection
Research Questions

Data Collection Procedure

1. How is middle and secondary school science
teacher identity performed in the preservice final
performance assessment portfolio; in early-career
discussions of goals for instruction and teacherdesigned formative assessment; in observed earlycareer classroom teaching?

edTPA entire portfolio,
interviews with mentor,
observation notes, end of
year interviews, formative
assessments prompts

2. What role does positional and discursive science
teacher identity play in the goals that middle and
secondary school teachers set for student learning
and teacher-designed formative assessment?

edTPA Task 2B Instruction
commentary, interviews with
mentors, inquiry groups, End
of year interviews

3. How do the classroom-based formative assessments
designed by early-career middle and secondary
school teachers represent science teacher
identity? How do classroom-based formative
assessments designed by early-career teachers
represent the goals they set for their students?

edTPA Task 3A student
work samples, edTPA Task
3C assessment commentary,
interviews with mentors,
inquiry groups 3 and 4, end
of year interviews, formative
assessments and formative
assessment prompts
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Ontological and Epistemological Assumptions

I approach this work borrowing assumptions from both post-modern and
constructivist ontological lenses (Creswell & Poth, 2018; Crotty, 1998; Merriam &
Tisdell, 2016; St. Pierre, 2011). Here, I use constructivism to approach my work from the
point of view that knowledge is socially constructed and, therefore, is constructed
through the experiences and understandings among the researcher, the participants, and
our communities of practice (Creswell & Poth, 2018; Crotty, 1998; Merriam & Tisdell,
2016). Furthermore, through a post-modern point of view, I recognize my research as a
means of interacting with and trying to interpret and understand the stories and
experiences of participants without attempting to discover or uncover “truths” (Merriam
& Tisdell, 2016, p. 11). In this way, the purpose of my research is to contribute to, and
perhaps interrupt, the discourse around middle school or high school teacher-designed
assessments and offer ways to consider assessment as a reflexive pedagogical practice
that is informed by identity.
Through this lens, my work intends to present the stories and experiences that
shape teacher identity, goals for student learning, and construction of formative
assessments. I situate this work within the understanding that issues of identity including
experiences, values, and goals must be interrogated through several conversations,
personal discussions, and reflections. These issues cannot be addressed through an
empirical lens. Furthermore, I recognize that in the process of collecting data and
representing the stories of others, I am co-constructing this work with the participants and
with their voices constantly in mind. This is very much a collaborative work that cannot
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be done objectively or without cooperative engagement in discussions or storytelling. In
this sense, the work I present in this dissertation is a co-constructed look at the narratives,
experiences, and identities that four early-career teachers share with a particular focus on
performativity and discourse analysis. Performativity serves as an analytical lens through
which spoken and physical actions can be understood as part of a performance or a
becoming of a role or identity (Butler, 1999, 2015). Here, I use performativity as an
analytical frame to understand the performances that early-career teachers enact as they
embark on their journeys as early-career teachers. Discourse analysis or dialogic analysis
serves as lens through which we can examine the use of spoken or written language to
participate in or challenge the norms of an identity or community (Riessman, 2008;
Reveles & Brown, 2008).
Additionally, I take on this data with the epistemological assumption that
knowledge is co-constructed among the researcher, the participants, and the scientific
community. Furthermore, this work functions on the assumptions that science teacher
identities are informed by self-positioning in scientific discourse; b) science teacher
identities inform the pedagogical and practical goals a teacher sets; and c) assessments
are pedagogical practices that are used to measure goals and, therefore, reflect science
teacher identity.

Data Analysis

All data were digitized and secured on my password-protected computer. All
identifiers were removed, and pseudonyms were used to maintain privacy and security
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for each participant and their settings. All interview and inquiry group voice-recordings
were sent out for transcription using a third-party transcription service and transcriptions
were digitized and saved to my password-protected computer. Once the transcripts were
returned, I listened to the tapes and read the transcriptions to check for accuracy. Analysis
was entirely conducted using Microsoft Word processor, Adobe Acrobat Reader, and
Nvivo analysis software to code and memo among the data sources. In order to get rich
descriptions of the preservice portfolio and the 2018-19 induction year, the data was
organized chronologically then read through to allow for memoing and open code
development (Creswell & Poth, 2018). After each read-through, reflections and general
thoughts or questions were summarized in a data analysis log for each data source.
After the initial read, I went back into each data source and read again line by line
to notice any recurring codes, ideas, or questions. I used the comment feature on
whichever software corresponded with the data to instantly record memos and codes
directly on the data source. A third read allowed me to look for code categories,
descriptions, or thoughts that helped me prepare for member checks. After additional
reads which occurred over several weeks; member checks which included my asking
participants for clarification or my rewording or paraphrasing parts of their narratives and
saying it back to them to check for my understanding; and peer debriefs which included
my discussing findings with peers and professors across departments to check for
misunderstandings or areas needing clarification. I was able to tie together the narratives
shared by the participants into the dissertation manuscript (Creswell & Poth, 2018;
Merriam & Tisdell, 2016). A final read of the data including memos, summaries, and
code categories helped pull Chapter IV, V, and VI together.
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In Chapter IV, I used narrative dialogic and performance analysis as my
framework for interpreting the data sources and choosing modes for questioning, noting,
and representing the voices of the participants (Riessman, 2008). In Chapter V, I used a
case study analytical approach to treat each participant’s story as an individual case to
allow space to share each participants’ experiences, goals, and identities in detail. Using
this approach, I was not bound to find emergent themes, but instead found that the cases
did overlap in crucial places that were worthy of pointing out as part of my discussion
section of the chapter (Creswell & Poth, 2018). In Chapter VI, I followed the Grounded
Theory analytical approach. Here, I followed the structured protocol for identifying open
codes or in-vivo codes and then used careful reading to engage in axial coding. Here, I
used categorical aggregation to establish any emergent trends, themes, or patterns that
were interpreted and described in Chapter VI (Creswell & Poth, 2018).
For all chapters, final member checks and peer debriefing ensured internal
validity of the case study analysis (Merriam & Tisdell, 2016). The data collected during
the 2018-19 induction year was used reflexively to inform and provide further context for
the data collected from the preservice year. Together, both larger categories of data
happened to inform each other and provide me and the participants a lens for reflection
and context.

Trustworthiness
Multiple strategies for triangulation were employed in this study to maintain
internal validity (Creswell & Poth, 2018). These include a) Triangulation of multiple data
sources including videotape recordings for classroom observations, voice-recorded and
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transcribed structured interviews and inquiry groups, and digitized assessments and
edTPA portfolios. These all provided “corroborating evidence from different sources to
shed light on theme or perspective” (Creswell & Poth, 2018, p. 260); b) an Audit trail
was created by the use of memos, summaries, and commenting throughout the data
collection and analysis process (Merriam & Tisdell, 2016). The audit trail artifacts were
attached digitally to each data source and could be organized or searched through the
word processor; c) Member checking was an ongoing and continuous process in this
research. Validity was ensured by asking for the participants for feedback and
clarification during the data collection and analysis process (Creswell & Poth, 2018).
Member checking was conducted by asking clarifying questions during interviews,
getting feedback from participants on the findings, and debriefing with participants after
interviews; d) Peer debriefing occurred with a peer/mentor who helped share feedback on
my understandings and findings throughout the data analysis process.
Additionally, trustworthiness was established among the participants and me as
researcher and peer. I engaged with the participants in many informal conversations
outside of interviews, observations, and inquiry groups. External validity was ensured by
providing rich, detailed descriptions of the setting, participants, and data to enable
transferability (Merriam & Tisdell, 2016). Moreover, external validity was promoted by
attempting a maximum variation sampling strategy by providing a varied sample of
teachers with diverse experiences ranging from those school context —public and private
schools, subject area—life and physical sciences, and years of overall teaching
experience—one to four years (Merriam & Tisdell, 2016).
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Ethical Concerns
As it is for any qualitative researcher, it was my priority that all participants and
their settings were protected during and after this study was conducted. For each setting, I
received permission from the classroom teacher and the induction program to access
sensitive data sources. I was committed to protecting any information regarding the
students’ individual disabilities, and I did not ask for or receive any access to any
student’s Individualized Education Plan or 504s. Working with teachers was a privilege
for me, and I maintained their privacy through pseudonyms, removing all identifiers, and
protecting all data sources in a password-controlled folder on my computer. Additionally,
I protected their privacy by member checking and using a reflexive lens for my data
analysis and findings.

Limitations
I recognize that the scope of this work is limited in several ways: 1) maximum
sample size was not employed for this work; 2) variation in sampling was minimal; 3)
research time period was bounded. Here, the sample size was four participants of which
all four participants identified as White and all portrayed strong science identities.
Ideally, this type of work could be conducted with many more participants ranging in
gender, race, ethnicity, religion, and upbringing. Equally importantly, this type of work
would be enriched if participants and settings ranged more broadly across public schools,
private schools, and charter schools. It would be impactful if this work were to be
constructed with teachers of color and/or in schools of color where issues of identity and
accountability are even more urgent and equally damaging for students and teachers
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(Mensah, 2019). Lastly, this work is bounded by time and could only capture a few
moments in one preservice performance assessment and one induction year. I believe this
work would evolve greatly if allowed to continue over the course of three to four years of
induction and perhaps with a larger research team to conduct more observations of
teachers’ practices (Luft 2001, 2007).

A Look Ahead

The following three chapters are constructed within the theoretical and analytical
frameworks discussed earlier in this work.
Chapter IV is titled “Shifting positional and discursive identities: Scientists
becoming science teachers, students becoming leaders” and is used to point out the subtle
ways in which early-career teachers expressed their identities through speech acts and
physical performances.
Chapter V is titled “The pedagogical goals that reflect science teacher identity”
and describes the stories that four early-career teachers shared of their experiences and
goals with findings around the challenges that teachers face in developing their goals for
student learning and goals for assessment.
Chapter VI is titled “Designing formative assessments that align with identity:
Challenges and successes in representing identity in formative assessments” and sheds
light on how four early-career science teachers designed and implemented formative
assessments that captured their goals and aligned with their identities.
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Chapter IV
SHIFTING POSITIONAL AND DISCURSIVE IDENTITIES: SCIENTISTS
BECOMING SCIENCE TEACHERS, STUDENTS BECOME LEADERS

Abstract

In this chapter, I use a narrative, performance analytical lens to examine how two earlycareer teachers stepped into their roles as science teachers. Using sociohistorical
constructions of science identity and teacher identity as conceptual context and
coloniality as one layer of my theoretical framework, I am able to explore how earlycareer science teachers perform dominant, Western science identities and how they
perform their developing roles as teachers. Through a narrative performance and dialogic
analytical lens, I focus my attention on the language, voice, and physical actions of the
teacher to consider their positional identity as scientist, teacher, student, or leader. I point
to how language, voice, and actions evolve as the early-career teacher becomes more
deeply invested in their science teacher identity. Importantly, this paper points out the
distinct omission of the invested science teacher identity within the edTPA portfolio
assessment. From this lack of identity in the edTPA portfolio, I cast my gaze towards the
invested science teacher identity at the end of the induction year. Furthermore, I highlight
the journey that these two early-career teachers took as they developed their science
teacher voice in their discussions and physical positioning. This work draws attention to
the idea that performativity and reflexivity are underappreciated in the preparation of
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science teachers. Therefore, the process by which science teachers are prepared
inadvertently perpetuates the dominant, exclusive science identity.
Key words: science teacher identity, science teacher education, performativity,
reflexivity

Introduction

In this paper, I argue that the dominant science identity is a product of coloniality
that is privileged in science education and that directly opposes teacher identity. I
approach this work by first examining the sociohistorical constructions of the
Westernized science identity and then by comparing it to that of the teacher identity. I use
this work to highlight how dominant science identity conflicts with teacher identity and
to point out how science identity is privileged over teacher identity in the science teacher
education process. This connects to the broader theoretical framework which looks
closely at the ways that early-career science teachers reconcile, navigate, and challenge
their science and teacher identities in their journey towards science teaching through
reflexive practices, such as setting goals for student learning and formative assessments.
This study is contextualized in a multi-lens framework that includes coloniality,
performativity, and reflexivity and reports findings that highlight the dialogic and
performative shift as scientists embark on becoming science teachers.
The purposes of this study are to point out that: a) the traditional science identity
is sociohistorically constructed around that of the empirical, objective, observer; b) the
traditional science identity is favored as a means of coloniality, modernity, and
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accountability in science and education and; c) the traditional science identity opposes
teacher identity which poses a crisis for those becoming science teachers. Furthermore,
this study has implications for science teacher education programs in their efforts to
promote reflexive, agentic, and invested science teachers.

Literature Review

Here, I tie together the concepts of coloniality and modernity to science identity
and science teacher identity. I present science and teacher identity as conflicting norms
which must be negotiated or reconciled by early-career science teachers. The literature
around these norms serves as the foundation for my theoretical framework around
coloniality, performativity, and reflexivity.

Sociohistorical Construction of the Western Science Identity
The science that emerged from the Scientific Revolution fostered a positivist
identity through which scientists emphasized objectivity and truth. The Scientific
Revolution produced a rigid science, that was bounded by the Scientific Method and
maintained through scientific texts (Longino, 1990). The widely accepted, modern,
Western scientist identity evolved out of mathematical realism, objectivity, and the
pursuit for truth that characterized the Scientific Revolution (Longino, 1990). The
historically constructed science identities that I refer to in this paper are the products of
logical positivism and empiricism which gained popularity in the 18th century.
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Paradigms and science identity. In The Structure of Scientific Revolutions
published in 1962, Kuhn explains that the development of “normal science”, or the
research constructed through previous scientific endeavors, is driven by the everchanging and evolving conflicts in scientific thought (1962/2012). Kuhn describes that
scientific thoughts, or paradigms, shift as scientific research and achievements provide
better or more compelling evidences or explanations and contribute to new theories. The
scientist that Kuhn describes is able to “select problems that can be solved with
conceptual and instrumental techniques close to those already in existence” and “knows
what he wants to achieve, and he designs his instruments and directs his thoughts
accordingly” (p. 96). Here, Kuhn paints an objective professional who is able to observe
phenomena through instruments and organized experiments.
The developing scientist, according to Kuhn (1962/2012), studies paradigms and
textbooks written by those who have already mastered scientific practices and grows as
they engage in the historical traditions of scientific inquiry. Here, the science identity
which Kuhn illustrates is objective, positivist, and loyal to the truths that have been
established by earlier scientific endeavors. This science identity seems to privilege
masculine, English speaking, educated members of Western society and seems to devalue
all other groups as possible members of the science community. To this point, Kuhn’s
examples of famous scientific paradigm shifts, and scientists involved in those shifts, are
all seemingly based in European or American science. In excluding any African, Asian,
South American, or other scientific achievements or conceptions of science, Kuhn’s
Structure perpetuates a colonial view of science, in addition to marginalizing and erasing
the sciences of other cultures and peoples.
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Truth and science identity. In her discussions of the historical construction and
deconstruction of scientific practices, Longino (1990) summarizes the methodological
goals and practices of: a) logical positivism as the empirical study of nature through
prescribed methods of observation and data collection; b) wholism as the idea that
science grows and changes as incompatible theories push for shifts in scientific thought
and; c) scientific realism as the idea that data, observation, and theoretical explanatory
power must be combined in scientific practice to arrive at natural truths. Among these
three movements in scientific practice, objectivity whether achieved through data,
observations, or theory are imperative in determining truth and understanding in scientific
knowledge.
Truth, in the way that it is described in science, is an end goal for the scientist and
a part of the scientist identity. This modern truth-seeking science identity seems to fit in
well with the modern, moral-seeking, savior, teacher identity that Popkewitz and
Kirchgasler (2014) describe in Fabricating the Teacher’s Soul in Teacher Education. It is
important, here, to recognize the interesting overlap between the positivist, data driven,
all-knowing scientist and the clean, moral, all-knowing teacher. These overlapping
identities both maintain an oppressive and colonizing system that positions nature and
children as subjects for studying, investigating, or saving. The truth-seeker and soulcleanser both function as products of Western conceptions of science and education.
Feminism and science identity. In all of the conceptions of scientific practices,
knowledge, and identity, the prevailing theme is that science is the pursuit for truth and
objectivity. The notion that science is objective, whether through empiricism, theory, or
social accountability maintains a dominant science identity that is emotionless, bracketed,

65
and distant from the natural subject. As Keller (1982) discusses, this broad conception of
science and science identity perpetuates a masculine perspective or male-dominated view
of the observable, controllable natural world. Keller makes suggestions for a restructured
conception of science which begins with “a radical feminist critique” of the historical
construction of science which eventually transforms the definitions of science. This
feminist critique of science might serve as the bridge between the male-dominated,
objective, Westernized science identity and the feminine, subjective, relational teacher
identity.
Similarly, Longino (1990) argues that scientific knowledge is socially constructed
and defined through a collective voice, and pushes us to consider a feminist scientist
identity. She explains that the
feminist scientist is responsive to the ideals of a political community as well as to
some subset of the standards endorsed in her of his scientific community. These
allegiances are themselves interactive, as the political ideal may indicate a priority
ordering for the scientific standards and vice versa. (p. 192)
Therefore, the feminist scientist is one who fully participates in the social community of
science and who works to restructure the priorities, values, and nature of science studies.
The feminist science identity rejects the notion that science is value-free and distant from
human needs (Longino, 1990). Rather, the feminist science identity is a part of a political
endeavor and, perhaps, a decolonial effort. At the very least, a culturally literate, feminist
science identity may be one way of restructuring the dominant science discourse,
disrupting oppressive scientific constructions, and acting in favor of decoloniality (Keller,
1982; Longino, 1990; Mignolo, 2011). This concept of the feminist scientist is one that I
explore further in the section below which addresses the opposing conceptions of science
and teacher identities which prevail in science teacher education.
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Constructions of Science Teacher Identity
The science curriculum in the United States has been shaped and shifted to meet
capitalist demands for global economic competition in Science, Technology,
Engineering, and Mathematics (STEM) studies and careers. As a result, the various
national science education reforms are centered around STEM college and career
readiness. The competitive science identity favored in science curriculum and in science
majors is mastered through content proficiency (measured through standardized testing),
science and engineering skill-building (measured through formative assessments and
performance tasks), and global participation in science (measured through science
publications, conferences, and grant writing).
Science teachers develop their science identities through early childhood
experiences and educational experiences with science (Kang et al., 2019; Lave &
Wenger, 1991; Moore, 2008b; Tan et al., 2013). Their success in the dominant science
discourse enables them to navigate gatekeeping tests, rigorous traditional science
curriculum, and imposing, White, Western perspectives of science identity. As a result,
early-career science teachers are often prepared to teach the same oppressive science
curriculum, perpetuate the same dominant science identities, and design the same types of
exclusive accountability measures for their science students. In order to disrupt these
actions, science teacher educators must equip science teachers to think critically about
how they negotiate or reconcile the masculine, objective, observer scientist identity and
the feminine, subjective, nurturer teacher identity (Jammula & Mensah, 2020).
Dewey (1974) summarizes this tension between objectivity and the act of
teaching in The Child and the Curriculum by explaining divides among the child’s life,
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the curriculum, and the teacher’s practices. Here, Dewey describes how the curriculum is
impersonal and abstract. He explains that presenting the curriculum exactly as it is,
detached and objective, prevents the child from accessing the subject meaningfully
(Dewey, 1974). Instead, Dewey pushes teachers (and teacher educators) to:
Abandon the notion of subject-matter as something fixed and ready-made in
itself, outside the child’s experience; cease thinking of the child’s experience as
also something hard and fast; see it as something fluent, embryonic, vital; and we
realize that the child and the curriculum are simply two limits which define a
single process. Just as two points define a straight line, so the present standpoint
of the child and the facts and truths of studies define instruction. It is continuous
reconstruction, moving from the child’s present experience out into that
represented by the organized bodies of truth that we call studies. (p. 189)
Dewey’s (1974) description of the human experience in learning paints a very
different image of the science teacher identity prescribed in modern science education
reform. Here, Dewey pushes us to consider that scientific subject matter is intertwined
with human experience and that teaching scientific subject matter requires fluidity and
sensitivity to the students’ experiences. Dewey’s teacher identity is based in relationships
and attention to human experience in a way that seems to directly conflict with science
identity which purposely ignores human action and experience. Rather, Dewey’s
description of teacher identity seems more comparable to a feminist science teacher
identity which also emphasizes the voice and experiences of the students, community,
and marginalized groups (Eisenhart et al., 1996; Keller, 1982; Longino, 1990). This
student, teacher, and subject matter relationship builds on an idea that teaching is a
relationship-building endeavor in which the act of teaching is subjective, personal, and
relational. Dewey’s concept of the role of the teacher combined with Keller’s (1982) and
Longino’s (1990) concepts of feminist science identities help us understand a science
teacher identity that fosters inclusive scientific discourse, scientific literacy, and scientific
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citizenship for all. This type of science teacher identity might be able to function as a
means for decoloniality, inclusion, and agency in science teaching.

Theoretical Framework

Coloniality
Mignolo (2011) explains that coloniality is a concept which helps us draw
attention to and disrupt projects of globalization, colonialism, and modernity. Coloniality,
as a theoretical lens, allows us to see national efforts, such as education and economy as
appendages of colonialism which oppress the indigenous and the colonized. Mignolo
explains that modernity, as a Western construct, is used to maintain power over economy,
nature, identity, and knowledge. Modernity, as a global movement, functions to hide the
damages of colonialism beneath grand nation-building projects and to celebrate Western,
White advancements in technology, art, and science (Mignolo, 2011). In this work, I use
coloniality to describe the movement of Western White imperialism, ownership, and
oppression of language, identity, and knowledges in the sciences. Furthermore, I use
Mignolo’s coloniality framework to consider how science education, as a function of
modernity, is used as a means to perpetuate the dominant science identity and maintain
the status quo in modern Western science studies.
I draw on Mignolo (2011) to consider how decoloniality disrupts the “nodes” that
connect and maintain coloniality and modernity through science education. These nodes
have functioned to establish norms of identity and knowledge in the economy, education,
and the global market. For the purposes of this work, I believe that these nodes serve to

69
maintain similar exclusive norms in science and science education. Decoloniality pushes
back on those norms that are maintained through educational and economic systems and
offers a space to restructure norms towards more inclusive science identities and
discourses (Mignolo, 2011). While educational spaces may function to maintain norms,
they can also be a space for challenging and restructuring them. Teacher education has
the tools and power to prepare science teachers to sever the ties that favor dominant,
Western norms of science identity and science discourse.
We can situate science curriculum and assessment as products of coloniality that
favor the Westernized construction of the objective, observer science identity. Science
curriculum reform, as a means for colonialism, is developed to support the national
interest in dominating other countries in sciences and mathematics. The national science
curriculum is supported through massive global industries which control the textbook and
lab resources market. Industries around STEM education and STEM teacher preparation
profit from standardized tests, such as the Science edTPA. Science education and science
teacher education, as highly valued commodities, maintain a colonial, Westernized
perspective of the dominant science identity.

Performativity
Butler (1999, 2015) characterizes performativity as “that characteristic of
linguistic utterances that in the moment of making the utterance makes something happen
or brings some phenomenon into being” (p. 28). She continues to explain that
“performativity is a way of naming a power language has to bring about a new situation
or to set into motion a set of effects” (p. 28). In Butler’s framework of performativity, she
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focuses on the power that speech acts and non-verbal actions have on gender identities
and how those gender identities may be imposed on a person based on the acts and
language of others. Furthermore, Butler (2015) describes that “bodily acts” can also be
performative in the sense that a person’s physical actions may reproduce or reject socially
constructed norms. In other words, Butler’s (1999, 2015) use of performativity suggests
that combined verbal and nonverbal actions bring into existence, strengthen, or disrupt
the socially established norms of identity.
Regarding science identity and science teacher identity, the actions and language
a science teacher performs either reifies the dominant scientific norms or pushes back
against them. In their article, Reveles and Brown (2008) consider how students perform
science identities with the guidance of their teachers through the scaffolded use of
science language and discourse. Borrowing the linguistics lens that Reveles and Brown
use to follow this use of language and discourse to build science identity, I argue that
science teachers can also be guided towards stronger teacher identities through the
repetitive and continuous use of inclusive and relational language and discourse. It is with
this lens in mind that I can examine the speech acts and physical acts of early-career
teachers in their performative journeys towards science teaching.
Butler’s (1999, 2015) framework of performativity allows us to see that teachers
continuously enact the norms of science and teaching through dominant and embedded
discourses and actions. In this research study, I examine performativity through written
and spoken voice and physical positioning in the classroom. In particular, I look at how
two early-career science teachers, Adrian and Nelson, write about and speak about their
goals for science teaching including planning, assessments, and student learning. Their
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performance of language changes and evolves from the time of their preservice writing of
the edTPA portfolio and over the course of the 2018-19 induction year. This work
operates under the assumption that, in the case of the science performance, the scientist
language is third person, passive, impersonal, and objective. Here, I also assume that the
scientist is supposed to remain disconnected from their surroundings, their subjects, and
their emotions. As a result, grammar in science writing is unnatural and omits personal
actors. Finally, this work also operates under the assumption that teacher language is first
person, active, personal, and subjective.

Reflexivity
Pillow (2003) describes reflexivity in the context of “reflexivities of discomfort”
(p. 187) which she uses to call out the norms of reflection in qualitative research. In her
work, Pillow challenges us to think critically about the use of reflection as a means to
uncover self, other, or truth. Instead, Pillow pushes us to become “rigorously self-aware”
(p. 188) in the process of reflection and to practice a continuous process of critical
questioning in the process of research, writing, and discourse.
Peshkin (1988) illustrates a framework for reflexivity which focuses on the
recognition of subjectivity and self in the process of research. In his article, Peshkin
utilizes reflection as a means of “enhanced awareness” and “systematic monitoring of
self” to report research without the intervention of “self” in the process. Peshkin claims:
By monitoring myself, I can create an illuminating, empowering personal
statement that attunes me to where self and subject are intertwined. I do not
thereby exorcise my subjectivity. I do, rather, enable myself to manage it—to
preclude it from being unwittingly burdensome—as I progress through collecting,
analyzing, and writing up my data. (p. 20)
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Here, Peshkin refers to his use of reflection as a way of preventing his subjectivity from
interfering with his research and findings. It is very important for me to point out that I do
not use Peshkin’s recognition of self for the same means, but rather to think of how
science teachers may adopt similar conceptions of reflection in their practice and may, in
the process of “managing” the subjectivity, remove identity altogether.
First, I use Pillow’s (2003) framework for reflexivities of discomfort to interact
with this research study as a continuously critical practitioner. Second, I use Peshkin’s
(1988) framework for purposeful subjectivity to examine the use or omission of first
person, subjectivity, and personal constructions in two science teachers’ language and
discourse around goals, values, and identity in science teaching. Additionally, I use
Peshkin’s lens of reflexivity as an instrument for understanding the presence or absence
of “self” in the edTPA, interviews, inquiry group discussions, and formative assessment
prompts collected for this research study. Reflexivity is used as a framework to draw
attention to the lack of “self” in science language and discourse and the challenge it poses
in learning to teach science. Using this lens, I argue that while the intent of teacher
preparation programs may be to develop reflective teachers, early-career teachers do not
necessarily have the space to adopt critical, continuous self-awareness or reflexive
language or discourse as they did during their preservice preparation.

Purpose and Research Questions

The purpose of this research study is to bring attention to the dialogic and
performative journeys of two early-career science teachers as they take on the role of
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teaching after leaving a science career behind. This study encompasses moments where
the science teacher identities of the two teachers are shaped and shifted in the edTPA
portfolio assessment and during their 2018-19 induction year. Using coloniality,
performativity, and reflexivity as theoretical frameworks, I analyze how teachers write
about and talk about their science teacher identities including their goals, values, and
practices.
My research operates under the assumptions that: a) language is an appendage of
science teacher identity; b) language and physical position are utilized inadvertently and
consciously as part of the performativity of a role; c) teacher certification assessments,
such as edTPA, require performance of science and academic identity norms; and d)
induction year science teaching requires a reconciliation of science identity and teaching
identity. With these assumptions serving as context, I highlight the transition from
scientist to science teacher while pointing out the important positional and discursive
differences among the traditional, dominant view of science and that of teaching. The
research questions are:
1. How is middle and secondary school science teacher identity performed in the
written and video-recorded components of the preservice final performance
assessment portfolio?
2. How is middle and secondary school science teacher identity performed in
discussions of goals for instruction and teacher-designed formative
assessment?
3. How is middle and secondary school science teacher identity performance
observable in early-career classroom teaching?
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Methods

This work functions within Clandinin and Connelly’s (1990) narrative inquiry
framework. Within this narrative inquiry space, my research study aims to capture
moments that two science teachers experienced during the end of their preservice
preparation and throughout the 2018-19 induction year. In this narrative inquiry, I use
dialogic analysis and performance analysis to represent the performative language and
actions of both early-career science teachers (Riessman, 2008). In addition, using case
study as the avenue for narrative research, I describe the discourse, speech acts, and
nonverbal performances of both participants, and focus on the participants’ use
grammatical constructions, objectivity/subjectivity, and physical positioning as functions
of performativity. This case study aims to share a comprehensive narrative of both earlycareer science teachers’ performative journeys in science teaching.

Participants and Setting

Adrian and Nelson, also referred to as “the participants” in this paper, are two
early-career teachers. Each has their own story that helps us understand how they came
into teaching science. Adrian and Nelson both have experiences in traditional science
careers in health care and aquaculture respectively.
Adrian. Adrian was a neuroscience major in college and ended up working in
health science with young people and adults. Her career was seemingly unfulfilling, so
she decided to leave her career in health science for one in science teaching. Adrian
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completed her student teaching in an urban public school for the deaf and hard of hearing.
Upon completion of her student teaching, she went on to teach in the same school for the
deaf and hard of hearing which served as the context for the findings I highlight below.
Nelson. Nelson was an Agricultural Resource Economics major and went on to
work in a research field in aquaculture. In this job, Nelson worked to reduce the demand
on fish in the ocean and focus on watershed management. Nelson decided to pursue
teaching when he realized he preferred interacting with people rather than data. Nelson’s
teacher education was unique in the sense that he was prepared through a residency
program at the same university that Adrian attended. As a result, Nelson engaged as a
lead teacher for an entire year in his student teaching placement. At the time that this
paper was written, Nelson worked for a very new urban public school which had only
opened about three years prior to his employment.
Both participants went into science majors with the immediate intention to
become scientists, but later decided that they wanted to pursue teaching instead. Both
participants ended up in the same university-based science teacher preparation program.
Both participants engaged in a teacher preparation program which involved some of the
same course sequences and some of the same professors. Also, they were both chosen to
return to their alma mater to serve as fellows in an induction program that featured
mentorship and professional development as part of an academic year-long project. I
recruited these participants as members of the induction program and received their
permission to collect much of the data from that project. I also received their permission
to gain access to their edTPA portfolios. Adrian completed the edTPA portfolio for
Special Education. She was the only participant who completed the Special Education
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portfolio so some of the requirements that Adrian needed to meet are different from those
that Nelson had to complete. Both participants agreed to talk with me in two interviews at
the end of their induction year and agreed to provide me with two formative assessments
that exemplified their goals for student learning and science teacher identities.

Data Collection

In an effort to examine the narratives of Adrian and Nelson through a lens of
dialogic and performance analysis, I looked at different written, spoken, and performed
data sources. For the study, I only looked at grammatical language use and physical
positioning in each data source. All data sources were collected and digitized.

edTPA Portfolio
I began by asking the participants to provide me with a copy of their preservice
final edTPA portfolios (SCALE, 2013). I wanted to start with this data source because I
thought that it might offer me insight into how the participants had performed their
science teacher identities at the endpoint of their preservice training. While this piece
provided a snapshot of the end of program science teacher identity, it is important to note
its limitations. The edTPA portfolio is a standardized assessment for science teacher
certification and is a gatekeeper for those attempting to get their certification.
These early-career teachers needed to complete the edTPA portfolio within one
semester of their programs and with particular guidelines provided by edTPA for the use
of vocabulary, language, and video uploads. These guidelines, or prompts might have
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influenced the language the participants used and the videos the participants chose to
represent themselves. Unlike the rest of the edTPA portfolio, Task 1B Lesson Plans was
relatively unstructured. This task required that teacher candidates submit 3-5 lesson plans
to capture the central focus, objectives, instruction, supports, language, and assessments
of a learning segment (SCALE, 2013). In my experiences working with edTPA, there did
not appear to be a template for the lesson plans that the edTPA raters required and so the
teacher candidates choose whichever lesson plan template worked for their context.
For this research study, I focused on the parts of the edTPA portfolio that the
early-career teachers wrote or videotaped to represent themselves as teachers. I looked at
the edTPA Task 1A Context for Learning Segment (Appendix C) to analyze the language
used around the student teaching placement; edTPA Task1B Lesson Plans (Appendix D)
to analyze language around planning for instruction, student learning, differentiation, and
formative assessments; edTPA Task 2A Videos (Appendix E) to analyze physical
positioning and performance used in a video recorded segment of the student teacher
teaching a portion of a lesson; edTPA Task 2B Instruction Commentary (Appendix F) to
analyze language used to describe goals for instruction and reflection on practice; edTPA
Task 3C Assessment Commentary (Appendix G) to analyze the language around
assessment design, student learning, and goals for assessment and student learning.

Interviews with Mentor
As part of their progress in their teaching careers, Adrian and Nelson both
participated as fellows in a one-year induction program at their alma mater. During the
2018-19 induction year, they agreed to sit down with a mentor and share some of their
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thoughts and experiences around making goals for their assessments and student learning.
These structured interviews with their mentors lasted 30-45 minutes and were audiorecorded and transcribed by the university. I received permission from each participant to
access their transcribed conversations with their mentors. I used these conversations to
analyze the language used in each conversation where Adrian and Nelson describe the
goals for plans, practices, and assessments in their classrooms. By ordering each of the
interviews chronologically, I had the chance to study the change in voice and language
over time throughout that 2018-19 induction year. Protocols for the interviews with
mentors are available in this document as Appendix I.

Observation Notes
During the 2018-19 induction year, the participants also allowed their mentors to
observe them teach four different lessons. These lessons were recorded using an
observation protocol and debriefed using that same protocol. I received access to these
observations under the same request for the interviews with a mentor. I analyzed these
observation notes to look for the observed physical positioning of the teacher in the
classroom. This data source was useful in helping to understand how the early-career
science teacher positioned themselves in the room at several points along their 2018-19
induction year. I used this as a partner data source to the edTPA Task2A Videos that I
viewed from their preservice experience. The observation protocol is available in this
document as Appendix H.
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End of Year Interviews
At the conclusion of the 2018-19 induction year, I asked the early-career science
teachers to talk with me in a semi-structured interview about their experiences becoming
a science teacher, developing a science teacher identity, and developing goals for student
learning and assessments. These conversations lasted 45-60 minutes and were audiorecorded and transcribed. I used these recordings and transcriptions to analyze the
participants’ language around their practice and goals. The end of year interview
protocols is available as Appendix L of this document.

Formative Assessment Prompts
At the conclusion of the 2018-19 induction year, I requested two formative
assessments from each of the participants. Along with these assessments, I asked the
participants to respond to a brief set of prompts explaining the general directions of their
assessments and their goals for those assessments. For this research study, I used the
responses to those prompts to analyze language around goals for assessment. The
formative assessment prompts are available in this document as Appendix K.

Role of Researcher

This research study was particularly eye-opening for me and the way that I
interacted with and constructed my own performances. I wear many hats in my life—
besides researcher; I am also a secondary school teacher, doctoral candidate, student
teaching supervisor, and mentor teacher. I came into this work thinking of myself as a
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participant observer and a reflective practitioner, but found myself using the same
objective, impersonal constructions in my speaking and writing as those that I was
studying in Adrian and Nelson’s language and discourse. Consequently, I felt moved to
try to adopt some of the personal and active language that I associate with my teacher
identity in my writing of this paper.
However, I am still troubled with understanding my role in perpetuating dominant
academic and scientific discourse in my writing style. My efforts to use the personal and
active voice are based in my goal to identify as the co-constructer of this work rather than
the objective observer. I believe it is especially important in teacher education research to
recognize our personal investments in our role as researchers, educators, supervisors, and
teachers. Our work in this endeavor is relational, personal, and moral. The voice I employ
in this work is intentionally first person, active, and personal in all the ways that I find
appropriate. As I make efforts to adopt a more personal researcher voice, I hope to
participate in disrupting the traditional, dominant, scientific researcher identity.

Data Analysis

As mentioned earlier in this methods section, I used a narrative dialogic,
performance analysis of the data sources (Riessman, 2008). The dialogic, performance
lens allowed me to look at the details of the language and physical positioning that the
participants used to perform their roles as developing early-career science teachers
(Riessman, 2008). In particular, this analytical framework allowed me to examine the
grammatical use of personal or impersonal constructions in their discourse and the use of
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body movements in their teaching. In an effort to look exclusively at what participants
said and how they said it, I coded for personal and impersonal language and active and
passive voice. Below is a more detailed description of my analysis.

Coding for Grammatical Person or Actor
First, I ordered all of the data sources chronologically so that I was reading each
participant’s edTPA portfolio first, interviews with their induction year mentors second,
observation notes third, end of year interviews fourth, and assessment prompts fifth.
Next, I checked all transcripts for accuracy by listening to the audio recording alongside
the documents. Then, I combed through all of the data sources in their chronological
order and looked for general ideas or recurring thoughts, issues, wonderings. Initially, I
was not expecting or looking for any changes in the participants’ use of grammatical
language. However, the participants’ use of impersonal or passive voice struck me many
times as I read their edTPA portfolios and the transcripts from their interviews with
mentors. As I noticed them more often in edTPA and less often in the end of year
interviews, I realized that there was a grammatical shift in their language as I moved from
preservice to end of induction year data sources. With this initial finding, I decided to go
back and open code for grammatical language.
At this stage, I used Nvivo, a data analysis computer software, to assist with
coding for voice. Here, I ended up with two major categories of codes:
impersonal/passive construction and personal/active construction. For the
impersonal/passive construction, I coded for the written and spoken grammatical use of
passive voice, third person, second person, or the impersonal voice in the edTPA
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portfolio, interview transcripts, and formative assessment prompts data sources.
Essentially, I was looking for any moment when the participants evaded the first person,
active voice, collective voice, or the use of subject altogether. In the active/personal
category, I coded for the use of first person, the collective voice (the use of “we” when
discussing students and themselves together), and any direct use of self or actor in
language. Then, I aggregated all of these codes together into two categories of language
mentioned above: impersonal/passive constructions and personal/active constructions.
As a note, within this process I did not classify content or lesson objectives as
either grammatical construction since there was a generally prescribed way of writing
objectives in teacher education and teaching overall and, therefore, was not representative
of the teachers’ writing style or voice. Also, I coded for impersonal/passive and
personal/active voices in all of the edTPA prompts and all the interview and formative
assessment prompts. For the most part, with the exception of the Special Education
edTPA, prompts and questions were situated in the personal/active voice which placed
the teacher in the active role and directly questioned their actions or goals. For example,
the Instruction Commentary asked candidates: “How did you demonstrate mutual
respect…” and “Explain how you engaged students during a scientific inquiry…” which
are both phrased to position the candidate as the actor. Furthermore, the Assessment
Commentary contained prompts that ask the teacher to “Describe how you will support
each focus student to understand…” which again is phrased in such a way that the
candidate is considered the actor (SCALE, 2013). The use of impersonal/passive voice in
the Special Education edTPA was exceptional and noteworthy in the findings below.
Overall, I make this point to say that while much of the responses that participants
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provided were modeled to rephrase and answer the prompts, they did not always model
or reflect the personal/active voice used in the prompts.
Finally, I used the Nvivo software to plot graphs to show the percent coverage of
each code to compare the use of the two categories of voice throughout each data source.
I roughly averaged the percent coverage for all data sources and for each participant
using these graphs. These graphical representations allowed me to track general shifts in
the frequency of the grammatical speech acts, but were not effective in representing
themes or trends across the data and were, therefore, excluded from the findings and
analysis portion of this dissertation.

Noticing Physical Positioning
In keeping with the performance analytical lens, I plotted the perceived physical
positioning of each participant in this study. I studied the physical positioning of the
participants by using the edTPA Task 2A Videos that each participant submitted for their
final portfolio assessment and the observation notes from four different lessons during
their 2018-19 induction year. In order to do this consistently, I used the edTPA Task 2B
to use the same observation protocol (Appendix H) used in the induction program to
create a set of observation notes for the videos that Adrian and Nelson submitted as part
of their final assessment portfolio. In doing this, I was able to make note of the trends in
their physical positioning in the classroom in relationship to the students, to the board or
screen, and to any particular side of the room. While physical positioning was not the
focus of the induction program observations, the induction program observation notes
included specific contextual clues that helped me understand where the teachers were
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positioned in the room in relationship to the students. These instances are described as
findings.

Trustworthiness
For this work, I employed several means of triangulation to establish
trustworthiness (Creswell & Poth, 2018). These include a) Triangulation of multiple data
sources including videotape recordings and notes for classroom observations, audiorecorded and transcribed interviews, writing from the preservice portfolio assessment,
writing from the induction year formative assessment prompt. These worked together to
contribute to an overall picture of the participants’ dialogic and performed identities
(Creswell & Poth, 2018); b) an Audit trail of memos, summaries, and comments left
directly on the digitized forms of the data sources (Merriam & Tisdell, 2016). The audit
trail allowed for detailed and efficient data analysis by offering multiple perspectives of
the data sources; c) Member checking by asking the participants clarifying questions and
restating the participants’ stories in my own words; d) Peer debriefing by discussing the
data sources and findings with a peer researcher and professors across different
departments. These modes of trustworthiness were strengthened by the fact that this
research was conducted over the course of a year and in a collaborative, co-constructive
setting. In other words, the participants and I spent the year meeting both as a group and
individually to establish trust and familiarity throughout the research process.
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Limitations
The limitations that bound this research study included: time constraints and lack
of comparable data sources. Regarding time constraints, this research study was
conducted over the course of one induction year which limited our ability to interview the
teachers during their preservice experience. Ideally, similar research studies would occur
starting in the final preservice year and end at the conclusion of the first induction year.
This would allow for more opportunities to look at how dialogic and performed identities
shift throughout the professional learning continuum (Feiman-Nemser, 2001; Luft, 2001).
Regarding the lack of comparable data sources, this study aimed to look at the dialogic
performativity and physical positioning of early-career science teachers as they changed
from preservice experiences to induction year experiences. However, the data sources
collected are not exactly comparable in nature. For instance, the formality of the edTPA
portfolio assessment and the pressure it imposes on preservice teachers is unmatched in
any other data source collected for this work. Future work around the dialogic
performativity and physical positioning of early-career teachers might aim to gather data
sources, such as resume portfolios, that capture the formal nature and institutional
pressures of induction year teaching.

Findings

The findings are organized into three sections and provide a snapshot of science
teacher discourse and performance for each data source. In each section below, the types
of language each participant used and how that language developed over the course of
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their early-career journey are outlined based upon the performativity of each participant
for each data source. First, I summarized the dialogic performativity that I noticed in their
writings and speaking, followed by the physical performativity that I noticed in their
acting as teachers in their preservice and 2018-19 induction year classrooms. Each
participant’s performativity is presented separately to showcase them as unique cases.
The findings are summarized chronologically in Figure 4.1 below.
Figure 4.1
Chapter IV Findings Summary

Dialogic Performativity in Writing and Speaking
In this section, I draw attention to the grammatical constructions present in the
language and discourse Adrian and Nelson used across their written and verbal data
sources. I present examples of both the personal/active constructions and
impersonal/passive constructions that Adrian and Nelson used and draw connections to
how these constructions represent science or science teacher identity.
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edTPA task 1A, B, task 2B, and task 3C. Adrian and Nelson used the
impersonal or passive voice in much of their writing for edTPA Task 1A, B, Task 2B,
and Task 3C. Adrian seemed to avoid using any mention of herself when referring to how
she provides her students with support and how she assesses student progress. Nelson
seemed to omit any mention of subject or self when discussing his evaluation of student
progress and his teaching practices in general. In avoiding the use of self, Adrian’s and
Nelson’s writing took on the tone of an observer in the classroom. In other words, their
writing seemed to suggest that they were each reporting on the actions of another person
or describing organic events that happened to be occurring in the classrooms. The
strategies of deemphasizing self in Adrian’s and Nelson’s writing were exemplified in
several ways.
Task 1B lesson plans. Adrian chose a lesson plan template that offered guiding
questions in the margins to help her construct her plans. The guiding statements were
written in both the subjective and active voice, such as: “Describe how you will gain
students’ attention…” and in the objective and third person view, such as: “List what the
teacher will do…” (Adrian’s lesson plan template, edTPA Task 1B). In response to both
guiding statements mentioned, Adrian used impersonal/passive constructions to describe
her lesson plan. For example, in response to the first guiding statement, Adrian wrote:
Students will review the meaning of runoff and the five factors that affect
runoff. Students will be prompted to list these to activate prior knowledge in a
free write… The teacher will explicitly state that the important point is that water
is a main factor in the erosion of Earth’s surface. (Adrian, Lesson plan 1, edTPA
Task 1B)
These statements appeared to be more representative of standard student learning
objectives rather than reflexive plans for instruction. While Adrian provided her lesson
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objectives in a separate section of her plans, she wrote with the same impersonal voice
throughout her entire unit plan which seemed to prompt for more subjective and reflexive
writing. Adrian planned for a lesson she was going to teach, but did not include herself in
any part of the active role. Adrian’s plans seemed to describe a set of steps for another
teacher to complete. While Adrian wrote about the subjects, “the students” and “the
teacher”, her use of the third person point of view took on the tone of an observer rather
than an actor. Furthermore, I was drawn to the sentence that starts, “Students will be
prompted” which Adrian posed in the passive voice. Adrian’s omission of “teacher” in
the second sentence and omission of “self” in the other two sentences cast a sterile,
objective tone that is evident in the rest of her plans.
Similarly, Nelson chose a lesson plan template that provided him with guiding
questions in the margins. Just as Adrian used the third person to evade writing about
herself as the actor in the classroom, Nelson also constructed his lesson plans in the
objective, third person. For instance, in the section called “Structured Practice and
Application” which had the guiding question-- “How will you give students the
opportunity to practice so you can provide feedback?” -- Nelson explained that during
one lesson:
Students cut out and color diagrams of the menstrual cycle and try to match
them with the correct date. Then, students glue down diagrams after teacher
checks that they have sorted and sequenced the diagrams correctly. Teacher
checks on ELLs to see if they understood the directions. Then the teacher drifts
and helps students with guiding questions if they are not putting diagrams in
correct place. The students are directed to answer lab analysis questions once they
have finished their diagrams. If students finish their lab questions an extension
activity is included in the lab packet (Part B Anatomy), which is a review for the
students. (Nelson, edTPA Task 1B, lesson plan 2)
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Nelson used the third person throughout all of his lesson plans just as it appeared
in this segment of his writing. In this particular section, Nelson’s use of the third person
made it seem as though he was observing some other teacher check on ELLs and drift
around to help students. In the sentence that begins “The students are directed to…”,
Nelson omitted the actor completely leaving us wondering who was directing the
students. Nelson used the passive voice again in the next sentence to say that if students
finished their task early, “an extension activity is included” for them. Again, Nelson’s use
of the passive voice made me question who provided the extension activity and what
students were supposed to do with the activity. Nelson’s third person, impersonal, and
passive constructions felt as though he was removed from the process of teaching and
that the teaching and learning happened in a place that he could only observe.
Task 3C assessment commentaries. Task 3C, the Assessment Commentary, gave
Adrian prompts that were written predominantly in the impersonal construction. For
instance, the prompt “Explain how feedback (including error prevention) provided to the
focus learner addresses his/her individual strengths and continuing needs relative to the
learning goal” asked Adrian to think about how feedback (that she created and left for her
student) addressed her focus student’s strengths and provided guidance towards
achievement of her learning goal for that student. This prompt elicited the following
response from Adrian:
Positive feedback is used to reinforce what the focus learner is doing well, and
to motivate him to continue working hard and staying focused. The constructive
feedback, comparatively, is to push him beyond his level of comfort and toward
achieving the goals as indicated on his Individualized Education Program. It is a
tool that can continue to be employed and monitored in the science classroom for
this specific learner to help him work towards improving his knowledge and
skills. (Adrian, edTPA Task 3C, prompt 2B)
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Adrian discussed the feedback she designed and left for her student as though it
functioned on its own. Here, Adrian used the third person to say that she used feedback to
reinforce what her student did well, to motivate him, and to push him out of his comfort
zone. Adrian’s impersonal construction “It is…” and the passive voice, “a tool that can
continue to be employed and monitored” left me wondering what was being used and
monitored and who was doing those actions to help this student progress towards the
learning goal for him? Adrian showed us that, at this point, her writing in edTPA was
lacking her identity, self, or personal investment. Unlike Adrian, Nelson responded to the
prompt equivalent to this one in a mostly personal, active voice. A different prompt for
the Science edTPA Task 3C asked Nelson to:
Use evidence found in the 3 student work samples and the whole class summary
to analyze the patterns of learning for the whole class and differences for groups
or individual learners…
This prompt excluded the teacher as actor or anyone as actor. An excerpt from Nelson’s
response helped me highlight the impersonal/passive constructions in his response:
Unless students had expansive prior knowledge on hormone interaction with
egg development and release, as well as uterine lining thickening, they would
need to reference their reading, The Stages of the Human Menstrual Cycle in the
menstrual cycle lab packet, in order to construct an explanation to the questions.
This would also be part of scientific inquiry, specifically creating evidence-based
explanations. Lastly, which is also an important part of scientific inquiry, students
were asked to make predictions based on the knowledge they had built from
interpreting graphs, figures, models, as well as their reading of The Stages of the
Human Menstrual Cycle. (Nelson, edTPA Task 3C, prompt 1C)
This was a small section of Nelson’s whole response which was largely
constructed in the same writing voice I portrayed here. Nelson did not mention himself or
“the teacher” as any part of this segment. In this excerpt, Nelson wrote as if the students
were referencing their readings, constructing explanations, making predictions, and
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building knowledge entirely on their own. In other words, Nelson seemed to phrase his
response as if student learning or engagement happened completely organically and in
isolation from the teacher. Again, the use of the passive voice in the last sentence of this
excerpt, “students were asked”, highlighted how Nelson nodded at the presence of some
other actor, but did not place himself or any other actor in the role of “asking” the
students to make predictions.
Task 2B instruction commentaries. Throughout the edTPA portfolio, Adrian and
Nelson maintained an objective, impersonal, and passive writing style when writing
about the supports, expectations, or assessments. However, both Adrian and Nelson used
the subjective, personal, and active writing style when responding to several prompts in
the Task 2B Instruction Commentary. In a prompt that asked Adrian and Nelson to
describe how they demonstrated respect and rapport with their students, Adrian and
Nelson responded entirely in the personal, active voice (SCALE, 2013). Adrian
responded:
I used students’ individual name signs and asked them if they were ready to take
their turn in the activity. This demonstrates my rapport with and respect for them
as individuals. In asking if they are ready, I am showing my respect for their
attention and willingness to participate in the class activity and discussion.
(Adrian, edTPA Task 2B, prompt 3)
This part of her response showed how Adrian used the first person, active voice, and
personal constructions to explain how she worked to show respect and to build rapport
with all of her students. Adrian explained to the rater that she did particular actions, such
as used students’ name signs and asked students about their progress.
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Nelson used a similar writing voice to explain to the rater:
I provided students with additional time to copy what was on the board after
they advocated for more time. I was responsive to the needs of my students by
providing them with additional time to copy their notes. (Nelson, edTPA Task 2B,
prompt 2A)
Nelson explicitly used first person, personal, and active voice to say that he provided his
students with extended time and that he was responsive to their needs in giving them
additional time. In these cases, Adrian and Nelson wrote themselves in as actors of these
actions and helped the reader to see how Adrian and Nelson played the role of teacher in
these contexts. In these instances, the edTPA prompt was written in the active voice and
placed the teacher candidates in the active role. Perhaps the nature of this prompt, in
asking the participants about their relationships with their students, was helpful in
promoting personal, active writing for both Adrian and Nelson.
The rest of Task 2B also asked Adrian and Nelson to respond to prompts like
“describe how you provided” and “explain how you engaged” which appeared to place
Adrian and Nelson in the active position. Adrian and Nelson responded to these prompts
with a heavier emphasis on themselves as actors, but still they used the passive voice,
impersonal constructions, and third person in sections of their responses. I point this out
to emphasize that the personal or impersonal constructions in the edTPA prompts did not
appear to be directly related to the personal or impersonal constructions in Adrian’s or
Nelson’s responses. However, there is need for more research around why there is such a
lack of subjective, personal, active voice in teacher responses in the edTPA writing
process.
Interviews with mentors. As both Adrian and Nelson embarked on the 2018-19
induction year, they each demonstrated different ways of using language and constructing
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voice around their students, practices, and goals. Adrian and Nelson generally spoke to
their mentors using the personal, active voice when talking about their students and their
goals for student learning. At least once in each of the interviews with their mentors,
however, Adrian and Nelson talked with the same type of impersonal constructions
mentioned in their edTPA writing. For example, in the first interview with her mentor,
Adrian used the impersonal/passive construction to describe what she expected from her
students and how she assessed her students on their research projects:
So, what sort of things can they connect to what the word research means. And
sort of filling that into a brainstorming map which is just a circle map. So,
popping things into the circle that relate to the word research so that they can kind
of get a sense of what that means…So, you know, like coming up with more
categorizing and more specific details about things. So, there’s sort of like a lot
that goes into it. So, that’s like, you know, on a daily basis something that I’m
working around. (Adrian, First interview with mentor, 12/3/2018)
This excerpt was a part of a much longer response to a question I asked in their first
interview regarding how she planned to help her students achieve her learning goals for
them. Prior to this excerpt, Adrian explained how she planned to use concept mapping to
assess her students. She omitted the actor from the actions “filling”, “popping”, “coming
up with” so that, as I read this transcript and listened to the audio-recording, I could not
decide whether the students or Adrian were supposed to be acting in each situation.
Similarly, Nelson used third person and passive voice to respond to his mentor’s
question, “What is your top learning goal for these students this year?” which she
followed up with “…talk about students” (Interview with a mentor, 11/28/2018).
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Nelson explained:
They’ve gotten actually… my initial goal was to have them be able to make a
claim and back it up with evidence and use that kind of …hypothesis. They’ve
already been doing that really well. Being able to use prior information, which is
usually provided in the introduction. So, I’m kind of at the point, at least with
that, continue on with that, and I’m going to start looking at some other goals for
them to add in to make it a little bit more complex. (Nelson, First interview with
mentor, 11/28/2018)
Here, Nelson’s use of “they” to describe students compounded with the passive “Being
able to use prior information, which is usually provided…” in this particular statement
struck me as impersonal and objective. Nelson seemed to distance himself from the
students, their actions, and their progress towards his learning goals for them.
Overall, Adrian and Nelson seemed to mostly speak in the personal, active voice
when talking with their mentors about their students and practices. I point out an example
here just to show the difference in Adrian’s language (as compared to language she used
in her edTPA portfolio):
No, I think especially for the more concrete parts of the project, you know, for
the research question, I had all of the students submit to me their research
questions sort of as like a first draft, and we used the rubrics to grade it and I had
them grade themselves, and then I start with each student giving them feedback.
(Adrian, Third interview with mentor, 4/1/2019)
Here, Adrian described the same types of practices that she described in edTPA, such as
asking the students to complete work and giving the students feedback, but at this point in
the induction year, Adrian seemed invested in the performance of speaking as teacher.
Nelson used similar personal, active voice as he spoke to his mentor throughout
all four interviews. Although Adrian and Nelson demonstrated more of an investment in
their role as science teachers in their induction year discussions with mentors, both
Adrian and Nelson used passive voice and impersonal constructions to describe their
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students’ actions and their relationship to those students’ actions in at least one part of
each of their conversations. In each of these conversations, Adrian and Nelson mostly
used the personal, active voice in general, but adopted the impersonal, passive voice in
moments of discussion around student action and around their relationships with their
students.
End of induction year interviews. Adrian and Nelson used personal/active
constructions in their language throughout each end of year induction interview with me.
Their discussions around their students, goals, and assessments appeared almost entirely
in the first-person view with direct connections to their own actions, desires, and
concerns. Yet, there were hints of the impersonal/passive voice in their discussions of
assessments. While a far cry from Adrian’s initial discussion around assessments and
feedback, Adrian described her plans to construct an assessment feedback loop with her
students, using a mix of personal/active and impersonal/passive language:
I want my assessments to be a little more concrete, and I want to give students
more advanced information about what those assessments are because I feel like I
did a lot more formal assessments, and a lot more certain just observation-based
assessments, not that I want to do more written assessments or anything like that,
but I would like to have more rubrics and more things that students can look at
beforehand to know what's expected of them and be able to both self-assess, and
help me assess them in that process. (Adrian, Second end of year interview,
8/26/2019)
First, Adrian explained directly and in the active voice what she wanted her
assessments to look like and what she wanted to give her students. In saying “my
assessments”, Adrian took ownership of her practices. Second, Adrian connected herself
and her practices to her students by describing how she wanted her students to help her
assess them in her overall process of evaluating them and giving them feedback.
However, it is important to point out that Adrian used the phrase “…things that students
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can look at beforehand to know what’s expected of them…” which she posed in the
passive voice, removing herself as the actor who expected things from her students.
Nonetheless, as I compared Adrian’s end of induction year performative discourse to that
of Adrian’s preservice edTPA, I could see a shift in Adrian’s grammatical construction
and personal investment in her role as science teacher.
Similarly, Nelson spoke throughout his end of year interviews in the personal and
active voice, but there were still sections of his conversations around assessments that he
positioned objectively and impersonally. For instance, in his description of one of the
formative assessments he designed towards the end of the school year, Nelson said:
I know I had them do a bit of writing. So, I had them do a CER claims,
evidence, reasoning. So, there was a diagram or data from Delaware Health
Department. Let me think what it was. About intake of specific substances and the
impact that it would have on a fetus and its development. So, they utilized that
data to make a claim. Used that evidence. There was lots of evidence in there.
Then come up with some kind of reasoning. I know I need to get better at making
the CER more routine. Then bringing in the reasoning, connecting it to a scientific
concept a little bit better, but that was one of them. (Nelson, First end of year
interview, 7/7/2019)
Here, Nelson was explicit about his role in having the students complete a writing
task which including the students making evidence-based claims. I was left curious about
why Nelson said, “there was a diagram” and “there was lots of evidence in there” when
he was the person who put the diagram and evidence in the assignment. I was also
troubled by Nelson’s omission of actor in starting sentences “then come up with” and
“then bringing in the reasoning”. Nelson seemed to be describing what the students
would be doing in these instances, but with the subject missing I found it unclear. Again,
Nelson’s language and voice in this excerpt was more personal and invested than his
language and voice in the excerpts from his edTPA writing.
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Formative assessment prompts. Both Nelson and Adrian wrote very briefly
regarding their formative assessments. However, their writing expressed interesting uses
of both the impersonal and personal constructions when referring to their expectations
and goals for their formative assessments. Adrian mostly described her assessments in the
third person and with a focus on content standards in place of her goals for student
learning. This was particularly interesting to me considering how noticeable her shift to
personal/active constructions appeared in her verbal discourse. Nelson, however,
expressed a truly varied mix in his use of personal and impersonal constructions in his
writing about his assessments. In one instance, he provided a reflection around his
learning goal for evidence-based discussions:
For instance, in order to keep students on track and accomplishing discussion
goal(s), I plan on assigning roles and responsibilities, such as big ideas person,
clarifier, questioner, and skeptic, to name a few. I expect this will improve the
functioning and lead to less redirecting on my part. (Nelson, 2018-19 formative
assessment response)
Here, Nelson described his proposed actions and expectations for getting kids to
accomplish his discussion-based learning goals. Nelson used personal constructions to
reflect on his work so far and his work looking ahead. However, in a different response
about his anticipated 2019-20 formative assessment, Nelson stated that:
On a skills level the goal would be that they can create a line graph and
calculate average from data they collect. On a content level, it is that they can
identify that an enzyme denatures/ changes shape when the temperature of the
environment becomes too high. (Nelson, 2019-20 formative assessment response)
Interestingly, Nelson evaded the use of subject entirely from the goals he had for
this formative assessment. Nelson did not describe who “they” are and did not say who
set these goals and who they were for. Nelson’s writing seen above seemed objective just
as it did in his discussions of assessments in edTPA.
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Physical Performativity and Positioning
In this section, I present findings around the nonverbal, physical acts that Adrian
and Nelson exhibited in their classrooms. The first section is dedicated to their
performances as student teachers in their video recordings for edTPA Task 2A. The
second section is dedicated to the perceived body movements that each participant
performed in their 2018-19 classrooms.
edTPA task 2A. In both Adrian’s and Nelson’s video clips, the students sat at the
back of the room and Adrian and Nelson taught on the other side of the room, closer to
the front of the room by the white board and screen. In Adrian’s video clip, she
positioned herself at the front of the room by the screen and used this placement to
facilitate a class discussion around wave erosion. Throughout Adrian’s entire video she
did not move beyond the front of the room, rather she moved back and forth laterally
across the screen. In Adrian’s case, her positioning was especially important for her
students because they were deaf or hard of hearing and had to be able to see her in order
to communicate with her. However, as I point out in the next section, Adrian’s students
did not need her to stand at the front of the room for them to see her and communicate
with her.
Nelson also positioned himself almost explicitly at the front of the room in his
video-taped recording. In Nelson’s videos, the students sat at large tables together and the
room was partitioned by a large instructor lab desk. Nelson positioned himself behind the
instructor lab desk to lecture by the screen at the front of the room for the majority of the
clip. At one point in the videos, Nelson encouraged his students to work collaboratively
on a task. At this point, Nelson walked along front edge of the tables to conference with
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the students. Here, he positioned himself at the front of the room and did not conference
with any of the students sitting on the sides of the table at the back of the room. Nelson
maintained this physical position as students shared out in a class discussion.
In both of their cases, Adrian and Nelson positioned themselves in their
classrooms regardless of the videotaping or the presence of the camera. In other words,
Adrian and Nelson both used different camera angles that did not necessarily force them
to position themselves at the front of the room. Adrian used a camera angle that was far
enough away from her and the students that she had plenty of room to circulate among
the students without interfering with the camera. Nelson angled his camera from the side
of the room which was also far enough away from him and the students to allow him to
circulate the room.
Induction year. Adrian and Nelson were assigned mentors as part of their
participation in their induction program. I was Adrian’s mentor. Another mentor was
assigned to Nelson. Both Nelson’s mentor and I were asked to observe the teachers and
record notes as described in this section. Both Adrian and Nelson shifted their positioning
during their induction year observations to one that was more central and immersive in
the classroom.
In the initial written observations of Adrian during December 2018 and January
2019, I recorded that Adrian positioned herself at the front of the room in seemingly the
same way she had during her student teaching. Yet, as the induction year continued, the I
recorded changes in Adrian’s positioning in the room and in relationship to her students.
In the observation notes from March and April 2019 of Adrian’s lessons, I recorded that
Adrian conferenced with her students one-to-one, worked with groups of her students in a
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workshop style, and even took her students outside to work alongside them in gathering
data for their long term research project.
Nelson seemed to start the 2018-19 induction year positioning himself amongst
the students rather than at the front of the room by the board. In the observation notes of
Nelson’s lessons, the induction program mentor assigned to Nelson, consistently pointed
out in her notes that Nelson circulated throughout the room to check on students. In the
second set of observation notes, she mentioned Nelson circulated to help students five
separate times. In the third observation, the observer noted that Nelson sat with different
groups to conference with them about their collaborative work. Here, the observer made
note of Nelson’s workshop strategy in the classroom in which he sat down and
conferenced with groups of students around him as other students worked independently.
In three out of the four observation notes, Nelson seemed predominantly situated in the
middle of the classroom amongst the student groups.
Figure 4.2 summarizes the findings and examples for both dialogic performativity
and physical positioning described in this section.
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Figure 4.2
Examples of Dialogic Performativity and Physical Positioning
Participant
Adrian

Nelson

Dialogic Performativity
Impersonal/Passive
Positive feedback is
used to reinforce what
the focus learner is
doing well, and to
motivate him to
continue working hard
and staying focused...
(edTPA Task 3C,
prompt 2B)
They’ve already been
doing that really well.
Being able to use
prior information,
which is usually
provided in the
introduction. (First
interview with
mentor, 11/28/2018)

Physical Positioning

Personal/Active
I used students’
individual name signs
and asked them if they
were ready to take
their turn in the
activity... (edTPA
Task 2B, prompt 3)

Peripheral
Front of
room,
distant
from
students

Central
Among
student peergroups as
coach in the
classroom
and coresearcher
outside

I plan on assigning
roles and
responsibilities, such
as big ideas person,
clarifier, questioner,
and skeptic, to name a
few. I expect this will
improve the
functioning and lead
to less redirecting on
my part. (2018-19
formative assessment
response)

Front of
room,
proximal
to the
white
board,
distant
from
students

Among
student
groups as
guide or
facilitator

Here, the italicized phrases emphasize the impersonal/passive and personal/active
constructions that each participant used. Additionally, the physical positioning of each
participant is summarized to indicate the general location of Adrian and Nelson in both
their edTPA Task 2 and in one of their induction years of teaching.
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Discussion and Implications

This study centers around questions on performance and science teacher identity,
including how is science teacher identity performed in the written and video-recorded
components of the preservice final performance assessment portfolio; how is science
teacher identity performed in discussions of goals for instruction and teacher-designed
formative assessment; and how is science teacher identity performance observable in
early-career classroom teaching? In order to respond to these questions, we can look at
the ways that early-career teachers’ grammatical language from their writing in the
edTPA portfolio, to their speaking during their induction year, and to their writing about
formative assessments at the end of the induction year shift. Additionally, we can analyze
the nonverbal performances each teacher displayed in their videotaped lessons for edTPA
and in their induction year observations.
Adrian’s and Nelson’s performative journeys can be characterized by three major
moments: a) First, the dialogic performativity in the pieces of writing that Adrian and
Nelson submitted as part of their edTPA portfolio show their acts as impersonal/passive
and objective scientists and academic writers; b) Second, the dialogic performativity in
the way that Adrian and Nelson talked about their practices, goals, and assessments
throughout the 2018-19 induction year shows a shift from the impersonal/passive and
objective science perspective in their edTPA portfolio to the more personal/active and
subjective science teacher perspective and; c) Third, their physical performativity and
positioning in the classroom from preservice through induction year teaching highlights
subtle shifts in their performances as they stepped into their roles as leaders.
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Adrian and Nelson’s performances of science and science teaching are both overt
and inadvertent in their writing, speaking, and positioning. In looking at the subtle details
of grammatical voice, the distinct use of the passive and impersonal grammatical
constructions is pervasive in both Adrian and Nelson’s writing about students, goals, and
assessments in the edTPA portfolio. Their journey from student teaching through the
induction year of teaching highlights performances that shaped and were shaped by their
transitions from scientist to science teacher. The findings suggest that the language,
voice, and acts that Adrian and Nelson performed in their early teaching career evolved
as their role as teacher evolved.

The Lack of Identity in edTPA
In writing their edTPA, both participants’ language and discourse seems to pursue
the objectivity and omniscience reminiscent of the dominant science identity constructed
through the Scientific Revolution. Their profound use of the impersonal perspective in
their writing calls to mind the sociohistorically constructed traditional scientist (Kuhn,
1962/2012; Longino, 1990). Through impersonal constructions, Adrian and Nelson seem
to favor objectivity and distance in their language around their teaching and their
students. As a result, they write from the perspective of distant observers or as traditional
scientists rather than close personal members of the classroom or as teachers. This
traditional scientist voice may have been more familiar for Adrian and Nelson because
both of them had been scientists in their past careers. It seems that, without prompting to
elicit the active voice, Adrian and Nelson resort to the impersonal, passive voice that
aligns more with their scientist identities. In this sense, these findings suggest that the
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edTPA requirement in teacher education stifles the personal and reflexive process of
developing science teacher identity. It seems that this could be because edTPA is
constructed in such a way that the prompts do not position the teacher as actor. This is
especially true of the Special Education edTPA prompts which positions the candidate as
an observer or bystander in the process of teaching and learning. The avoidance of “self”
in Adrian’s and Nelson’s edTPA responses speak to the lack of identity and agency in the
edTPA and pushes us to consider how this standardized assessments limits science
teachers in their expressions of identity, reflection of teaching, and inclusion of diverse
science discourses.
In the findings, Adrian and Nelson both adopt dominant academic and science
dialogic performances that evoke impersonal and objective writing styles associated with
academic writing and scientific literature. In the cases of Adrian and Nelson, the edTPA
portfolio elicits the use of speech acts, such as impersonal constructions and passive
voice to position the teacher as an observer and the students as subjects. In this way, the
acts of teaching and learning seem to be situated far away from the writers, who are the
teacher candidates responding to the prompts. The lack of personal, relational, teacher
identity evident in these two edTPA portfolios is one of the many ways the edTPA
requirement privileges dominant, exclusive, and oppressive identities. In other words, the
way that the edTPA portfolio assessment is constructed to value impersonal, objective,
and scientific performativity further promotes Whiteness and science as White property
(Mensah & Jackson, 2018). In addition, the privileging of dominant White dialogic
performances in the edTPA portfolio assessment serves to exclude those that are rooted
in Black and Latinx discourse, language, and history (Brown, 2004; Mensah & Jackson,
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2018). Furthermore, the privileging of dominant and exclusive science identity positions
the science teacher in roles of omniscience, authority, and salvation which serve to harm
science students and oppress their science identities (Brown, 2004; Lee, 2005; Mensah &
Jackson, 2018; Popkewitz & Kirchgasler, 2014).
The suggestion that the design of the edTPA portfolio prompts perpetuate
racialized and oppressive norms in science teaching contributes to the broader
conversation around the gatekeeping, racist ordering, and oppressive practices of edTPA
(Kuranishi & Oyler, 2017; Leonardo & Grubb, 2014; Tuck and Gorlewski, 2016). The
privileging of dominant, White, science and academic discourse in the edTPA portfolio
serves to promote teachers who already have a strong science or academic identity. As a
result, preservice teachers, such as Adrian and Nelson, who come into teaching from past
careers as scientists and/or who are already familiar with the dominant discourses of
science and academia, are more likely to succeed in writing the edTPA and appealing to
the edTPA raters (Holland & Sheth, 2018; Kuranishi & Oyler, 2017; Leonardo & Grubb,
2014). The teacher candidates who do not have ready access to the required discourse and
language in the edTPA are predominantly teachers of color and ELLs (Leonardo &
Grubb, 2014; Tuck & Gorlewski 2016).
Consequently, the edTPA portfolio exacerbates racism and oppression covertly
through language and discourse in how teacher candidates write about their teaching and
assessment practice and relationships with students. This finding supports the suggestions
that Tuck and Gorlewski (2016) made that connected corporate and social mechanisms of
racism to the edTPA requirement. In their work, Tuck and Gorlewski anticipated that by
maintaining corporate ties and outsourcing edTPA reviewers, the edTPA requirement
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will favor “wealthy, private institutions” over public institutions (p. 205). They explain
“Privileging contemporary White, elite cultural norms through the normalization of
mechanisms such as edTPA reinforces beliefs and assumptions that hinder the formation
of authentic, dialogic relationships” (p. 205). The edTPA portfolio, in this way, may not
only force dominant constructions of science and academic identity on preservice
teachers, but also force the restructuring of science teacher education programs to meet
the requirements of corporate-based, oppressive accountability measures. Critics of the
edTPA portfolio share these concerns about disconnect between the edTPA requirements
and the goals and expectations of teacher education programs (Heil & Berg, 2017;
Holland & Sheth, 2018; Kuranishi & Oyler, 2017). The findings around Adrian’s and
Nelson’s edTPA writing provide a space to talk more about the lack of identity and
misalignment of goals for teacher education in the edTPA requirement. Through a
conversation around identity and agency in the teacher certification process, we can
better understand how science teacher identity is supported by early-career teaching.

Investing in Teaching and the Role of Teacher
As Adrian and Nelson moved through the 2018-19 induction year, their ways of
talking about goals and assessments emphasized the third or second person and
impersonal constructions. There are instances in conversation during which either
participant uses the passive voice and general objective observer language just as they
used it in writing the edTPA. While Adrian and Nelson do not use the objective observer
stance nearly as frequently as they do in their writing for edTPA, it is still a part of their
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performativity as early-career teachers and a part of their language in talking with their
mentors.
There seem to be at least two factors at play here. First, Adrian and Nelson were
both in the first half of the 2018-19 induction year and were both relatively new faculty in
their schools. While Adrian had been in her school as a student teacher, she was still the
newest science teacher in the building at the time of her interviews. Nelson was starting
his second year at his school when interviewing began, but he had been out on paternity
leave for the beginning of the year. Furthermore, his school was very newly established
and perhaps the general sense at the school was that of newness, experimentation, and
unsureness.
Second, Adrian and Nelson conducted their interviews as fellows and with their
mentors as a part of the participation requirement in their induction program. Perhaps
their conversations with their mentors positioned them as learners or novices rather than
teachers (Chen & Mensah, 2018). We recognize that early-career science teachers may be
especially responsive to the ways that they are positioned by their peers, colleagues, and
mentors (Berg & Mensah, 2014; Chen & Mensah, 2018; Luft et al., 2003). This
positioning by the induction program, the career placements, and the mentors most likely
contributed to the development and performance of science teacher identity throughout
the 2018-19 induction year.
This idea is supported in the findings reported from the end of year interviews
with Adrian and Nelson. When I interviewed Adrian and Nelson during the summer
concluding the 2018-19 induction year, there was a significant shift in their
performativity as teachers and co-constructors of this research study. In these interviews,
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they openly talked to me from a position of agency and strong teaching identity about
their goals, assessments, and experiences. Adrian and Nelson seemed fully invested in
their identities as teachers both in context and in grammatical constructions, which
explains the shift from passive to active voice in their writing and in their spoken
performances. I suggest that part of this shift in performance of science teacher identity
can be attributed to the sense of comfort both participants felt with me out of the context
of the induction program and away from the school or the university. Additionally, my
focus on identity perhaps drew the participants’ attention towards themselves and pushed
them to speak from a personal and subjective stance. The shift from impersonal/passive
stance to personal/active stance is modest, but noticeable in Nelson’s writings for edTPA
and, later in his formative assessment prompts. However, this shift in writing is not as
simple to compare as the nature of the writing is so different. In other words, the formal
nature of edTPA is very different than that of a response to a prompt from a mentor.
Moving forward, research around comparable writing tasks, such as those required by
edTPA and those expected in a resume portfolio, might reveal more about the shifts in
written dialogic performativity of early-career teachers.
In any case, future research around the multimodal points science teachers feel
most comfortable performing their science teacher identities is needed (Mensah, 2011). If
it is in their classrooms, then how can we foster more classroom experiences that build
science teacher identity? If it is in conversations with a peer or a mentor, then how do we
set up spaces for these types of conversations in the preservice curriculum?
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Physical Investment in the Science Classroom
At the beginning of this research study, I noticed that both Adrian and Nelson
positioned themselves physically almost exclusively at the front of their classrooms and
away from their students. Their movements in the room were most often laterally across
the screen or the instructor’s lab table and neither participant ventured into the pool of
students throughout the rest of the room. In reading the observation notes from their
induction year, I notice a similar type of positioning for both Adrian and Nelson during
their December 2018 lessons. However, in their March and April visits, the observation
notes illustrate extraordinary changes in the locations and actions of the teachers. By the
third quarter of the 2018-19 induction year, Adrian and Nelson had centered themselves
among the students by conferencing with different groups of children, taking the children
outside, or circulating the room to check in on particular students. In the observation
notes from these visits to their high school classrooms, the mentor recorded that Nelson
was immersed in workshops and group conferences with his students while I recorded
that Adrian was working with groups of students at a time to work on skill building.
During one observation, Adrian changed her position completely by bringing her entire
class outside and working on a research project with them in the school courtyard. In
these ways, Adrian and Nelson shifted their positional identities from those of didactic
lecturers to co-researchers, collaborators (Adrian), and coaches (Nelson) in the
classroom. It seems that these positional changes might have something to do with their
investments in their teaching identities and their comfort with their relationships with
their students as they grew and moved forward along the professional learning continuum
(Feiman-Nemser, 2001).
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What can we make of these positional changes? These shifts in physical
positioning seem to represent both early-career teachers’ developing comfort in the
science classroom (Hazari et al., 2015). We can explore how physical performativity and
positioning shape the ways that science teachers interpret or recognize their roles as
leaders in the classroom (Berg & Mensah, 2014; Chen & Mensah, 2018; Hazari et al.,
2015). Furthermore, we can examine positional identity to understand the roles that
cooperating teachers, supervisors, and professors play in supporting the development of
science teacher identity (Berg & Mensah, 2014; Chen & Mensah, 2018; Hazari et al.,
2015; Mensah & Jackson, 2018). However, the findings in this current study suggest a
need to discuss how science teacher identity is observable during student teaching and
how reflexive practices that point out performances of science teacher identity might
better support preservice science teachers in developing their identities.

Conclusion

This study focused on three questions around performance and science teacher
identity. The research questions were addressed by looking at two early-career teachers’
grammatical language from the writing in the edTPA portfolio, their speaking during
their induction year, and their writing about formative assessments at the end of the
induction year. Additionally, the findings showcased the nonverbal performances each
teacher displayed in their videotaped lessons for edTPA and in their induction year
observations. Through this work, the startling lack of identity in the edTPA portfolio as a
means of perpetuating dominant scientific and academic norms in teacher education was
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addressed. Also, the findings allowed us to notice the increased investment in science
teacher identity from the beginning to the end of the 2018-19 induction year. Here, it was
considered whether this trend of increased investment related to the positioning of the
teacher by their mentors, colleagues, or the researcher. This work culminated in a
discussion of how physical position in the classroom revealed an investment in the acts of
teaching and establishing relationships with students from edTPA through the end of the
induction year. Here, I suggest that both the scientific and science teaching communities
of practice require special attention to how they foster personal investment from their
members. The investment of all participants in each community of practice is integral to
the process of developing trust, community, and safety in the field and in the classroom.
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Chapter V
THE PEDAGOGICAL GOALS THAT REFLECT SCIENCE TEACHER IDENTITY

Abstract

In this paper, I examine the experiences of four early-career science teachers and the
ways that their identities shaped their goals for student learning and their goals for
assessments in the 2018-19 induction year. The purpose of this paper is to demonstrate
the interconnectedness between science teacher identity and goals for pedagogical
practice while highlighting the disconnectedness between identity and goals in core
content classrooms. The findings show how science teachers contend with hurdles, such
as test prep teaching and the culture of accountability, that prevent the science teachers
from setting personally meaningful goals for student learning in their core science content
classrooms. Other challenges that early-career science teachers face in developing their
teacher identity and engaging in pedagogical practices that align with their identities are
discussed. Finally, the findings show how early-career science teachers construct their
identities around the experiences and values they acquired in early childhood with family,
in school with impactful teachers, and in informal science spaces. This research has
implications for science teacher education to consider more supportive structures in
helping early-career teachers navigate their science teacher identities in a culture of
accountability in core content classrooms.
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Introduction

Science teacher identity often does not represent the identities of science students.
The differences in identity might range due to race, ethnicity, gender, ability, or
upbringing (Moore, 2008b). The lack of representation of science teachers that are
women, teachers of color, multilingual, or who have disabilities serves to perpetuate the
lack of students who enter science careers including science teaching (Brown, 2004; Lee,
2005; Mensah & Jackson, 2018). Furthermore, science teacher identity does not always
align with the values and culture of the school or state. Research around navigating
science teacher identity tells us that science teacher identity is impactful on a students’
experience in science and success in science and that science teacher identity is often
negotiated to meet the needs of the school (Archer et al., 2012; Brown, 2004; Reveles &
Brown, 2008; Tan et al., 2013; Varelas et al., 2005). However, there is a lack of research
around the ways in which negotiating science teacher identity impacts the goals that
teachers set for student learning and those that they set for formative assessments. In this
paper, I argue that misalignment between science teacher identity and the school or state
goals for accountability disempowers science teachers in making meaningful goals for
student learning and science assessments. Furthermore, this disconnect perpetuates the
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difficulties that science teachers encounter when developing science assessments that
meet the needs of the students and that prepare the students for science careers.

Literature Review

Science Teacher Identity
Science teacher identity is shaped by the way someone sees themselves in
science, the way they position themselves and are positioned by others in a classroom,
and by the experiences they develop in their careers as teachers (Carlone & Johnson,
2007; Helms, 1998; Moore, 2008b; Varelas et al., 2005). A strong science teacher
identity often includes a strong science identity (Carlone & Johnson, 2007; Helms, 1998;
Varelas et al., 2005). This strong science identity is shaped by the experiences that
science teachers develop in meaningful science spaces (Archer et al., 2012; Lyon, 2013;
Noble et al., 2012; Siegel, 2007; Tan et al., 2013). In student teaching and early-career
teaching experiences, cooperating teachers, professors, and supervisors position science
teachers as sometimes leaders, students, observers, or helpers (Chen & Mensah, 2018).
The way a science teacher positions themselves in their classrooms can also range from
presenting themselves as authorities, leaders, or coaches (Chen & Mensah, 2018). This
positioning shapes the way science teachers see themselves in the context of the
classroom and school (Chen & Mensah, 2018).
Additionally, science teacher identity may involve positioning related to
expertise. For instance, a second-career science teacher may position themselves
differently in the classroom than they would in the laboratory. This negotiation in
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positioning might happen as they encounter conflicts in their science and teacher
positional identities. This may be different than a first-career teacher who does not have
laboratory experience, and may therefore position themselves as leaders of pedagogical
practice, but as students of science content (Mensah, 2016). Even if science teachers are
able to position themselves as leaders or teachers in the classroom, their teacher identity
may not align with the goals of the school. For the purposes of this paper, I focus in on
the tensions that are caused by the misalignment between teacher identity and goals of the
school.

Second-Career Science Teacher Identity
Adrian, Nelson, and Kelly, three of the four participants in this study, are secondcareer science teachers. In other words, all three of these science teachers left jobs in
other science fields to become science teachers. In this paper I may refer to them as
career-changers or second-career science teachers. Second-career science teachers, like
all science teachers, must develop meaningful, student-centered science curriculum in
their career placements. Powell (1997) explained in his comparative case study of one
second-career and one first-career teacher that personal, professional experiences in
science careers do not necessarily prepare a second-career teacher to develop meaningful,
student-centered curriculum. Instead, just as all science teachers must, second-career
teachers must negotiate their identities to navigate the goals of the school and, in the
process, may get trapped in test preparation and textbook curricula (Powell, 1997).
Furthermore, in a different case study analysis, Diezmann and Watters (2015) highlighted
that there was little overlap between one career-changer science teacher's expert
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knowledge of science and her pedagogical content knowledge in science. Instead, it may
take a career-changer several conflicts or “light bulb moments” to merge their science
career knowledges and their pedagogical knowledge and skills (Diezmann & Watters,
2015). However, second-career science teachers can bring valuable field experiences with
them to the science classroom that enable them to create engaging instructional
experiences for students around the nature of science and science and engineering
practices (Antink-Meyer & Brown, 2017).
Antink-Meyer and Brown (2017) argue that second-career science teachers are
adequately equipped to “exemplify agency and motivation” in teaching (p. 1525). In their
study of four career-changer science teachers, Antink-Meyer and Brown found that "their
knowledge and experiences as former scientists and engineers aligned with the classroom
reforms of their schools and the practices in NGSS" (p. 1526). While second-career
science teachers may feel a sense of confidence and agency regarding the content
knowledge and science practices, it is important to recognize that this is just one facet of
teaching. For example, another integral component of teacher identity is the ability and
confidence in building relationships with both students and faculty (Grier & Johnston,
2009; Watters and Diezmann, 2015).
To this point, second-career science teachers must find and develop their
confidence, agency, and relationships in their teaching jobs in order to feel supported and
gain a sense of belonging in the profession (Synder et al., 2013; Watters & Diezmann,
2015). Second-career science teachers may feel a sense of autonomy and confidence in
their work with science concepts and science pedagogy throughout their induction years
because of the strong science background they gained through their first careers (Watters
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& Diezmann, 2015). However, second-career science teachers may also feel isolated and
even unwelcome in the social context of the school (Watters & Diezmann, 2015). For
example, Watters and Diezmann (2015) pointed out that, in their case study analysis:
Relationships played a key role in an emerging sense of identity as a teacher.
Individuals had developed a personal sense of identity as a teacher, but few felt
that they could identify with their colleagues or department as members of a
community. (p.188)
This sense of disconnectedness can foster negative environments for teaching and
professional relationships and may push well-qualified second-career science teachers out
of teaching.
For the purposes of this research study, I am interested in how Adrian, Nelson,
Kelly (second-career teachers), and Melanie (a first-career teacher) faced obstacles
differently in developing their science teacher identities in school contexts that seemed to
at least partially value test preparation and content standards. In this study, I chose to
include Melanie to serve as a) a comparison for understanding middle and secondary
school science teachers both as second-career and first-career science teachers; b) a
negative case analysis as a means for understanding her story as a first-career teacher
which may be different than that of a career-changer; and c) a way of understanding how
career-specific and career-nonspecific science Bachelor’s degrees contribute differently
to the development of science teacher identity. In other words, Melanie’s case is featured
in this study as a depiction of the variety of experiences that shape preservice secondary
science teachers in traditional, university-based preparation programs. Furthermore,
Melanie’s case points out a continuum of science identity within secondary science
teacher preparation that ranges across realms of expertise in science content and
pedagogy. Overall, I am interested in understanding how these four science teachers
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design and implement formative assessments that not only meet curriculum objectives,
but also represent their identities as (both first and second-career) science teachers.

Goals for Student Learning and Assessment
The goals that teachers set for their student learning and formative assessment can
reflect their identities as science teachers and scientists (Antink-Meyer & Brown, 2017).
Goal-setting practices in early-career science teaching may provide spaces for science
teachers to disrupt norms of identity in science and academia. In this research study, I am
particularly interested in the types of goals that four science teachers set for their
students’ learning and formative assessments.
Teacher-designed formative assessments measure a student’s progress towards the
learning goal (Black & Williams, 2009). Formative assessments are classroom-based and
measure how far along a student has progressed in their mastery of content or skills
(Black & Williams, 2009). Teachers might choose Do Nows, discussion questions, daily
check-ins, brief quizzes, or problem solving as types of formative assessments.
Constructive formative assessments should be collaborative, inquiry-based, and
meaningful for students. In science, these can happen continuously or at benchmarks
throughout a science unit. Goals for assessments are often content focused, but a growing
push from Next Generation Science Standards (NGSS) redirects our focuses towards
skills-based assessments that measure mastery of science and engineering practices
(Berland & McNeill, 2010; Kind, 2013; NGSS Lead States, 2013; Rivet & Kastens,
2012).
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However, the research around goals for formative assessments seems to be largely
centered on the content goals that teachers set for their science assessments and not
around goals for scientific practices (Coffey et al., 2011). For example, teachers might
plan for an assessment to target their content objective for the day, such as having
students fill out a graphic organizer about photosynthesis or having students work in
groups to discuss their understanding of natural selection. While studying the content
goals that teachers set for their students and the ways they construct assessment to
measure their students’ progress towards content goals is important, there is little
research examining the other types of goals that teachers set for assessments. In this
current study, I seek to shed light on the skills-based goals, the citizen-based goals, and
the literacy-based goals that early-career science teachers set for their students’ learning
and for the formative assessments that they design. I report findings that suggest that
science teachers do not pursue goals for student learning or assessment that align with
their identities and values in tested or core content classes. Rather, it seems that science
teachers are more comfortable designing goals that align with their teaching identities and
values in informal science spaces, such as after school clubs, summer programs, and
elective courses.

Informal Science Education
Studies of informal science education work to shed light on the out-of-classroom
experiences that shape a person’s science knowledge, skills, and identity. Informal
science education includes the experiences that a person has in any informal science
space, such as “science museums, community-based organizations with mandates for
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informal STEM learning, STEM-oriented television, film, books, and after-school
programs, and the Internet” (Falk et al., 2011, p. 866). The goals of these informal
science education spaces and practitioners are to “improve society” through “improving
decision-making skills, helping to create a science literate population, improving quality
of life, and helping people stay healthy” (p. 869). Informal science spaces can also
include nature parks, mobile science labs, at home science kits, and interacting with
scientists (Avraamidou, 2015; Sacco et al., 2014). Informal science experiences can occur
as early as childhood in parks, at the zoo, or on hikes with the family (Sacco et al., 2014).
These informal science experiences shape the way young people and adults see
themselves in science and in the scientific community. Informal science spaces are
critical in developing curiosity, confidence, and enthusiasm for science outside of the
classroom (Jones et al., 2017). Furthermore, informal science experiences can provide
support and knowledge of science and science teaching in early-career science teachers
(Avraamidou, 2015). For instance, preservice teachers who participated in informal
science experiences seemed to gain a stronger science teacher identity and developed a
better understanding for what it means to teach science (Avraamidou, 2015; Katz et al.,
2011). In the context of this study, it is interesting to think about how informal science
experiences were instrumental in the development of these four early-career science
teachers’ identities. Additionally, it is also important to consider how science teacher
identities shift depending on the space they are in and what is challenged or fostered in
different science spaces. It is important to confront the idea of the traditional science
space and wonder whether there are formal science curriculum and informal science
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curriculum which better foster science identity and allow for expression of science
teacher identity.

Elective Science Courses
There seems to be little research around the impact of teaching a high school
elective course on secondary science teacher identity, goal setting, or instructional
planning. Still, elective courses offer many perspectives. First, research around elective
courses focuses on the ways they function to increase student interest in science topics
and engage them in developing their science identities (Beier et al., 2019; Cavallo &
Laubach, 2001; Lynch et al., 2018). Furthermore, elective science courses serve as spaces
in both secondary and higher education where research and reform efforts can flourish
(Dimick, 2012; Marco-Bujosa et al., 2020; Price & McNeill, 2013). Elective science
courses have less constraints on them imposed by the school and so these courses are
ideal for implementing reform-based curriculum around socioscientific issues,
sustainability, and social justice (Dimick, 2012; Marco-Bujosa et al., 2020; Price &
McNeill, 2013). Finally, elective science courses offer a platform for teachers and
students to deepen their science identities and explore new ways of viewing science.
For this work, I define science elective courses as classes that are: a) not tested
subjects, or at least not tested through any standardized tests; b) designed around
curriculum that falls outside of the state science standards and, therefore, do not
necessarily teach prescribed science content or content standards; and c) are not required
for students by the school and, therefore, are chosen based on the interests or schedule of
the student. In my following research study, the findings help us understand that
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approaches towards planning goals for students and assessments depended on whether
the course was a core class or an elective class. Consequently, the experiences and
identities that the four early-career science teachers shared depended on the context of the
course in addition to their prior science experiences, positionality, and discursive
identities.

Theoretical Framework

I embarked on this research study through three theoretical lenses that shaped my
methods, analysis, and discussions below. First, I used positionality as a framework for
paying close attention to the ways that four early-career teachers talked about race,
ethnicity, gender, religion and upbringing in their stories of becoming science teachers
and in their goal-setting practices. Second, I used discursive identity as a theoretical tool
for listening to the ways that the teachers used language and discourse in understanding
their science teacher identities and in developing goals for student learning and formative
assessments. Third, I employed Dewey’s Theory of Experience to recognize the
experiences that shaped science teacher identity and, therefore, their pedagogical goals.
Together, these lenses provide an integrative framework to support my research around
the interconnectedness among science teacher experiences, identities, and practices.

Positionality
Positionality is developed through identifiers such as race, ethnicity, gender,
upbringing, religion, or education (Moore, 2008b). In science teaching, educators might
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experience, prioritize, or value these identifiers differently (Moore, 2008b). It is
important here to distinguish the nuances that differ in positionality and positional
identity. Positionality, as it is approached in this paper, allows us to focus specifically on
the sociocultural identifiers that shape the perceived identity of science teachers.
Positionality pushes us to consider how science teachers identify themselves in terms of
their race, gender, religion, education, or upbringing (Moore, 2008b). These identifying
markers are fluid and continuously reordered as science teachers develop personally and
professionally (Mensah, 2015). It is important to note that positionality is not the same as
physical positioning (Hazari, et al., 2015) or positioning of roles (Chen & Mensah, 2018).
In other words, positionality is not necessarily a lens for determining placement or
assigned roles as much as it is a lens for understanding sociocultural, sociohistorical
contexts which establish constructs of power, race, and authority in science teaching.
In one research study, Mensah (2016) looked at how elementary preservice
teachers of color noticed, valued, or shifted different nodes of their positionality
throughout their science teaching experiences and teacher identity development. Here, the
ways that the elementary preservice teachers perceived their identifiers influenced how
they saw themselves in science and in science teaching (Mensah, 2016). The ways that
these teachers perceived dominant science identity prevented them from viewing
themselves as science teachers (Mensah, 2016). Furthermore, positionality played a
significant role in the way that these teachers were able to relate to, communicate with,
and engage their students (Mensah, 2016). The science teacher’s positionality might be
very different from that of their students and might serve to either maintain or disrupt the
dominant views of science identity. Students, therefore, might relate their positionality
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and their teacher’s positionality to academic success in science, interest in science, or
access to science. In her work, Mensah (2012, 2016) pushes us to bring more attention to
positionality in preparing elementary preservice teachers of color and White teachers.
Recognizing and understanding positionality is equally important for secondary science
teachers and for White science teachers in their development as inclusive and reflexive
practitioners.
In this work, Adrian, Nelson, Kelly, and Melanie all shared the identifiers that
they perceived as part of their positionality. These identifying markers did not necessarily
shift or change in their conversations around goals and assessments. Nevertheless, these
identity markers along with discursive identities served as context for the experiences,
goals, and values that shaped their science teacher identities.

Discursive Identity
Science teacher identity is also shaped by the person’s self-recognition and
recognition by others in scientific discourse and education discourse (Brown, 2004; Gee,
2000). A teacher with a strong scientific discursive identity may feel confident in
participating in the dominant science discourse and may feel welcome in the scientific
community. However, a science teacher’s science discursive identity can also include the
subtle ways in which they participate in scientific literacies (Lee & Fradd, 1998). For
instance, a science teacher’s discursive identity could include their comfort with
embedding the NGSS Science and Engineering Practices or their strengths in guiding
students through scientific processes or content vocabulary.
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A science teacher’s academic or educational discursive identity might revolve
around their own abilities or participation in academic writing, publications, college
coursework, or professional development (Brown, 2004; Gee, 2000). A science teacher
with a strong education discursive identity might participate in the dominant discourses
around curriculum and pedagogy and might be successful in their own experiences as a
student in the traditional system of schooling. The science teacher discursive identity
would, therefore, situate the teacher as an authority or guide in classroom laboratory
settings, scientific writing, science and engineering practices, and content vocabulary.
Additionally, science teacher discursive identity may allow the science teacher to engage
in the discourses of authority or coach when guiding students towards scientific literacy
and mastery of scientific skills.
In this research study, I use discursive identity as a framework for understanding
how four early-career teachers situate themselves in the dominant discourse and language
in science and education. Furthermore, I examine how these teachers feel empowered or
disempowered in their efforts to disrupt or contribute to science and education discursive
communities. Additionally, I focus on the discourse and languages that Adrian, Nelson,
Kelly, and Melanie use in conversations around goals for student learning and formative
assessments to understand how science teacher discursive identity plays a role in goalsetting practices.

Dewey’s Theory of Experience
Among the many facets that contribute to science teacher identity, it is
particularly important to think about educational experiences that have shaped the
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identities of these four early-career science teachers. Dewey’s (1938) Theory of
Experience is based in the idea that progressive education is fundamentally connected to
providing meaningful, educative experiences that shape the lives and identities of
students. These experiences can drive a child’s education and interest in further education
(Dewey, 1938). Dewey explained that not all experiences are educative and, rather, in
traditional school settings, experiences can be un-educative and damaging to the students’
sense of curiosity, interest, or identity in a subject. With education and experience
intertwined, the purpose of education is to share experiences, build on experiences, and
develop new experiences continuously and fluidly.
I draw from this theoretical lens the idea that science teachers begin their teacher
education early in childhood through their educational experiences and schooling. In this
way, I attribute much of the science teacher identity to the experiences that science
teachers had in childhood, school, and in college both in formal and informal educational
spaces. Science teachers carry these experiences with them into their own classrooms and
use them to shape their values and goals for their student learning and assessment. Before
teacher preparation, there are decades of experiences that contribute to the identities
early-career science teachers bring to the classroom and that stick with them as they
develop new experiences in the classroom. This framework of experience, education, and
identity allows me to consider how science teachers are constantly contributing to their
identities through experience and within communities of practice (Lave & Wenger,
1991). Through this lens, I consider the experiences and identities that shape the goals
that four early-career teachers set for student learning and assessments.
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Purpose and Research Questions

The purpose of this research study is to understand the identities and goals that
develop during one induction year of early-career science teaching. This study sheds light
on the factors that shape four early-career science teachers’ identities and those that shape
their goals for student learning and assessment. This work operates under the
assumptions that: a) science teachers have developing science teacher identities that are
influenced by their prior and current experiences in education and in science spaces; b)
science teacher identity serves as the lens through which science teachers set goals for
their students’ learning and assessments; and c) science teacher identities and goals
continuously evolve throughout their induction years of teaching. With these assumptions
serving as context, I am left wondering: What role does positional and discursive science
teacher identity play in the goals that middle and secondary school teachers set for
student learning and teacher-designed formative assessment? I use the following work to
contribute to the larger conversation around science teacher identities as influential
factors in shaping pedagogical practices. The emphasis here is on the goals that earlycareer science teachers set for assessment rather than the assessments themselves. In
addition, the findings from the study may contribute to the bodies of research around
goals for science assessments and early-career teacher goal-setting.
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Methods

I used a case study approach to capture the individual and shared experiences that
contributed to the identities of the early-career science teachers (Creswell & Poth, 2018).
For this work, a qualitative research approach is necessary for drawing attention to the
shared and unique experiences of each of the four participants (Creswell & Poth, 2018;
Merriam & Tisdell, 2016). Experience, as an integral and defining part of identity, must
be captured through storytelling and conversation (Creswell & Poth, 2018; Dewey,
1938). As a result, this particular work with experience seemed best suited by qualitative,
case study research. In this research study, the participants’ cases shed light on
experiences, values, and goals that are best understood through qualitative data sources,
such as interviews, observations, inquiry groups, and writing (Creswell & Poth, 2018).
By examining each set of data sources for the individual teacher cases, I am able to draw
important comparisons among the four participants while telling their unique journeys
towards developing their goals for student learning and formative assessments (Creswell
& Poth, 2018).
This research study focuses on how early-career teachers prioritize science and
engineering practices and scientific literacy over content and vocabulary as their science
teacher identities transition throughout one induction year. It is important to point out that
these experiences and identities are unique to the four participants, but comparisons
among the cases helps us see the similarities in the moments that shape first-career and
second-career science teacher identity. Using a case study approach allowed me the
opportunity to talk in detail with each participant several times about their identities, their
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goals, and the ways they overlap (Creswell & Poth, 2018). It seems that these shared
experiences, identities, and goals have commonalities that have implications for teacher
education overall.

Participants and Setting

I worked with four early-career science teachers to listen to their stories and
constructed narratives about teaching and goal-setting. I treated each narrative as a
separate case before conducting comparative case analysis (Creswell & Poth, 2018).
Adrian, Nelson, Kelly, and Melanie, who I also refer to as participants, were four earlycareer teachers who graduated from the same university-based teacher preparation
program, though in different cohort years. Adrian and Melanie were members of the
2018 cohort, Nelson was a member of the 2017 cohort, and Kelly was in the 2015 cohort.
Adrian, Nelson, Kelly, Melanie all received their certifications in Science Education and
Adrian got dual certified in Special Education. All four participants were part of an
induction program at their alma mater that provided them with professional development,
mentorship opportunities, mentor-led classroom observations, and inquiry groups. I
recruited the four participants from the induction program and to use their 2018-19
induction year experiences as a launch pad for deeper inquiry. Adrian, Nelson, Kelly, and
Melanie each agreed to be participants in my research study and all agreed to provide me
with their edTPA portfolios, induction year interviews with their mentors, induction year
inquiry groups with their peers, and agreed to participate in end of year interviews with
me. Table 5.1 gives the participants’ profiles.

130
Table 5.1
Participant Profiles
Science
Participant discipline

School location

Race and
gender

Years
Initial goal for
teaching students

Adrian

Biological Public high school White
sciences
for the deaf and
and
hard of hearing, in female
a suburb East of the
university

<1 full
year

To build
students’
independence
and agency in
science

Kelly

Middle
school
science

White
and
female

>1 full
year

To build
students’
scientific literacy

Melanie

Biological All-girls, private
White
sciences
high school, East of and
the university
female

<1 full
year

To build
students’
scientific skills

Nelson

Biological Newly opened
White
sciences
public school South and male
of the university

1 full
year

To build
students’
discussion skills.

Private school
Southeast of the
university

Data Collection

edTPA Task 2B
All four participants gave me permission to use their edTPA portfolios as a data
source for this study. In particular, I used the edTPA Task 2B Instruction Commentary to
distinguish the ways that the participants discussed and measured progress towards
student learning goals and objectives. All four participants completed the edTPA
portfolio assessment in their final semester of student teaching and the portfolio took
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approximately ten weeks to complete. This data source helped me better understand what
student learning goals the participants planned for during the construction of their final
portfolio assessment. This data source is available in Appendix F of this document.

Inquiry Groups
The inquiry groups were loosely structured conversations between all four
participants. The induction program hosted four different inquiry groups throughout the
2018-19 school year at an event space at the participants’ alma mater: one in November
2018, January, March, and April 2019. The induction program recorded and transcribed
all the inquiry groups then released the transcripts and recordings to me for this research
study. During the inquiry groups, a mentor facilitated the semi-structured conversations
about the participants’ experiences teaching, goals for student learning, and goals for
assessments. I chose to analyze these inquiry group conversations for a better
understanding of the shared discourse of Adrian, Nelson, Kelly, and Melanie during the
2018-19 induction year. This data source is available in Appendix J of this document.

Interviews with Mentor
During the 2018-19 induction year, each participant talked with their assigned
mentor in four, 30-45-minute, semi-structured interviews which the mentor recorded and
transcribed. During each of these interviews, the mentor asked the participant about their
goals for student learning and goals for assessments. These interviews occurred in
November 2018, January 2019, and March 2019. I got access to the transcriptions from
these interviews to develop an understanding of how the early-career teachers developed
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goals for their students and their practices in their classrooms. This data source is
available as Appendix I of this document.

End of Year (EOY) Interviews
At the end of the 2018-19 induction year, I asked Adrian, Nelson, Kelly, and
Melanie to talk with me in two individual, semi-structured interviews about their
positionality, experiences, science teacher identity, and goals for assessment. Each
interview was 45-60 minutes in length and resulted in each participant sharing out about
their stories in science, training, and teaching. The interviews were audio-recorded and
transcribed. The transcriptions serve as rich sources of detailed narratives shared by each
participant. In transcribing my interviews with the participants, I used a third-party
transcription service which maintains a strict nondisclosure agreement with their
employees. This data source is available as Appendix L of this document.

Role of the Researcher

As a full-time middle and high school biology teacher, I recognize the many
obstacles that secondary teachers face in setting personally meaningful goals for science
learning and for assessments. My science teacher identity is always changing and
growing, but it stems from my values in community-based science, inclusive scientific
literacy, and scientific citizenry. My goals for science student learning and assessments
have evolved over the course of my tenure from curriculum and standards-focused to
socioculturally and locally focused. In other words, over the course of my career, my

133
science teacher identity, rather than the school structure or discourse, has gained a bigger
role in my process for setting goals in my classroom. While I have been teaching in the
same suburban high school for six years, I still struggle with finding the support I need to
develop goals for my students and my classroom that are rooted in my science teacher
identity. This struggle is what informed and inspired my work with Adrian, Nelson,
Kelly, and Melanie and their goals for student learning and assessment.

Data Analysis

All data sources were digitized, transcribed, and saved for data analysis. I used a
case study analysis method to sort through the data sources (Creswell & Poth, 2018). In
using a case study analysis, I was able to treat each participant’s collected data as its own
separate case without feeling bounded by searching for emergent themes among all the
cases (Creswell & Poth, 2018). However, while each teacher’s case was unique and
individual, I did notice nodes at which the separate cases intersected. These nodes are
reported in the discussion section of this paper. Although I used coding strategies within
each individual case, I did not embark on axial or selective coding schemes to tell the
stories of each participant (Creswell & Poth, 2018). Rather, I used open coding and invivo coding to point to moments that stood out in each data source and that later
connected chronologically to build a narrative of science teacher identity (Creswell &
Poth, 2018). In cross-case analysis, I noticed that some of the open codes overlapped and
could be compared as part of the discussion section in this paper.
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I started my analysis by ordering all of the data sources chronologically in order
to read them in the order in which they were constructed. I read through all of the data
sources cursorily for each participant to get a sense of the participant’s case narrative and
to leave behind general memos for moments or factors that stood out to me in reading.
While doing this, I also listened to the audio recordings alongside the transcripts of the
interviews to check for transcription errors, but to also gain a better idea of the
participant’s whole voice. Next, I went back to the beginning of the data and read each
data source chronologically for each individual participant. This time, my reading was
methodical, reading each word and each line very carefully. During this second read,
using the comment feature on Adobe Acrobat and Microsoft Word, I began to open code
using in-vivo coding to pull out exact quotes or very closely paraphrased sentences to
highlight exactly what experience, identifying agent, or goal the participant was
describing in the moment (Creswell & Poth, 2018).
After completing this very careful second read, I went back into the data for each
participant a third time, but this time looking at the data and the open codes and memos
all together. Here, I noticed that recurrent codes across different data sources and
different cases. I present the stories and experiences that each participant shared in their
development of their science teacher identities and goals for assessments and student
learning in the following section of this paper.
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Trustworthiness
Trustworthiness was established through triangulation, audit trails, member
checking, and peer debriefing (Creswell & Poth, 2018). Each of these methods is detailed
in this section: a) Triangulation was used by gathering multiple data sources including
edTPA Task 2B writing, inquiry group meetings that were audio-recorded and
transcribed, and individual interviews with mentors and end of year interviews that were
each audio-recorded and transcribed. Together, these data sources served to provide a
narrative of the goals that early-career teachers set for their students and for their
assessments (Creswell & Poth, 2018); b) an Audit trail of memos, summaries, and
comments left directly on the digitized forms of the data sources (Merriam & Tisdell,
2016). The audit trail allowed for detailed and efficient data analysis by offering multiple
perspectives of the data sources; c) Member checking by asking the participants clarifying
questions and restating the participants’ stories in my own words; d) Peer debriefing by
discussing the data sources and findings with a peer researcher and professors across
different departments. Together, the participants and I spent the course of the research
study meeting both as a group and individually to establish trust and familiarity
throughout the research process.

Limitations
This research study was bounded by the facts that: a) the data sources only
captured moments in the goal-setting process; b) the participants were positioned as
beginners, rather than goal-setters or decision-makers in this study; and c) identity was
not made explicit to the participants until the conclusion of the induction year. First, the
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data sources that were collected were limited in their ability to capture the day-to-day
decision making and goal-setting that the participants engaged in as they embarked on
their induction year. Instead, these data sources were representative of one moment in
their preservice program (the edTPA portfolio assessment) and of staggered moments
throughout the induction year. Future research around goal-setting might employ a
weekly log or journal to study the more routine goal-setting moments and to establish at
which points identity and goals intersect. Second, in being positioned as beginners, the
participants did not seem to see themselves as goal-setters in the day-to-day process of
teaching, but rather as novices getting through their year of teaching. Lastly, the
interviews did not center around identity until the conclusion of the induction year
making it difficult to determine how identity informed pedagogical goals. Future research
around goals and identity might make explicit the topics of identity and teacher identity
earlier in the research process.

Findings

The findings are divided into four cases—one for each participant. Within each
section, I added subsections around identity and experience to discuss the positionality,
discursive identity, and goals for student learning and assessments.

Adrian’s Identity as an Open-Minded Innovator and Goals for Inclusivity
Adrian is a high school science teacher in a school for the deaf and hard of
hearing in an urban area. In the 2018-19 induction year, she taught life science,
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chemistry, and a research science elective. While Adrian taught several classes
throughout the day, she focused her goals around her research science elective course.
Adrian prided herself on being flexible and eager to try new things.
Experiences. In our first end of year interview together to talk about her early
childhood experiences, Adrian recalled using a lot of interactive science kits with her
grandfather. Adrian remembered that her grandfather was the first person to make her
love learning and “want to have a lot of knowledge” (Adrian, EOY Interview 1, 6/26/19).
According to Adrian, her experiences in her early childhood with her grandfather greatly
contributed to her values around trying new things and being flexible as a science
teacher.
In college, Adrian pursued a degree in neuroscience at an all-women’s college
where the philosophy of the school was “women helping women succeed in maledominated careers” (Adrian, EOY Interview 1, 6/26/19). Through the support of her
peers, advisors, and mentors, Adrian developed a strong science identity. After college,
Adrian learned American Sign Language (ASL) while working in health science. After
learning sign language, she pursued teaching children that were deaf and hard of hearing.
Adrian described that she felt connected to the profession in a way that she was not
expecting. Adrian explained:
I didn't know going into it that it would feel so fitting but it really…I was like,
“Yeah, a lot of these things really work with me and my life and what it is that I
sort of feel like I'm supposed to be doing”… It just felt like it fit. (Adrian, EOY
Interview 1, 6/26/19)
In this way, Adrian expressed a strong science teacher identity. Adrian’s strong teacher
identity and awareness of her positionality seemed integral in the development of her
learning goals for students.
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Science teacher identity. In our first end of year interview together, Adrian
described her positionality:
I’m a female…I’m White. I’m from America. My family is all Eastern
European. We’re pretty much the epitome of White American people. (Adrian,
EOY Interview 1, 6/26/19)
In describing her positionality, Adrian chose gender, race, ethnicity, and family as her
identifying markers. Adrian particularly was aware of her identity as a woman in science.
After acknowledging this, I asked Adrian whether she would describe herself any
differently as a science teacher. Here, she explained:
I still really identify strongly as a woman because I think that science is a field
that still has an under-representation of women. Working in the school that I'm
working in, I also am a big supporter, although I am not a part of the communities
myself, of there being more diversity in science. (Adrian, EOY Interview 1,
6/26/19)
Adrian described her identity as a woman in science and as a hearing person. For
Adrian, these two identifiers separated her from most of the children in her class. Here,
she explained her positionality as a woman in science drives her goal for promoting
inclusivity in science. However, Adrian also explained her positionality as a White,
hearing person pushed her to feel conflicted about her role in establishing inclusivity in
her practice. As she continued to discuss how she would describe herself as a science
teacher, she said:
I always feel a little bit conflicted saying that because I'm not a part of those
communities. I'm not a part of the deaf community. I'm not a part of any different
ethnic group that I think should be a part of science, but I look at it as a whole and
I'm like, ‘Everybody needs to be involved in science. It needs to be more women.
It needs to have more diversity.’ (Adrian, EOY Interview 1, 6/26/19).
Adrian seemed to feel conflicted by her positionality as a White, hearing teacher
when she was so aware of the limited access that her students had to literacy and science
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discourse. Here, she seemed to feel separated from her students, but sure of her goal to
promote diversity and inclusivity in science and in her science teaching. In reconciling
her positionality and her goal for inclusivity, Adrian explained that she used this conflict
to inform her teaching philosophy. She continued:
Yeah, I can obviously relate to the woman part, but I can't relate to the others,
but I sort of carry that into my classroom as a big part of the philosophy that I
hold, that everyone should feel like they can engage in science, that science is not
something that is too hard or too untouchable to certain groups of people or
certain individuals. (Adrian, EOY Interview 1, 6/26/19)
In her statement, Adrian acknowledged that while she could not claim to be a part of the
deaf community or “any different ethnic group” she did feel that part of her role in the
classroom was to advocate for a more diverse and accessible science for all students. We
can see that Adrian’s positionality fueled her goals for student learning as she described
in our second end of year interview:
I think when we're talking about within the classroom, the idea of having these
kids all participate…just by the fact that it's a deaf school alone, like we're already
bringing more diversity…and making them feel like they can contribute to that
community…I guess my thinking is that if on the small scale they're doing it in
school and they're getting…just a little bit of encouragement along the way, that
that can lead…in the greater scheme to bigger change. But if we're promoting this
in the classroom…that's going to trickle over eventually into the world and into
life outside of school, which is maybe too grandiose and too optimistic of me, but
I think I have to be optimistic or I wouldn't do it. (Adrian, EOY interview 2,
8/26/19)
Adrian’s goal for student learning, which is reiterated below in different ways,
was for her students to develop a voice for communicating and participating in the
science community through research, collaboration, and presentations. While Adrian tried
to refine her goal throughout the year to make it more measurable, she eventually ended
up returning to her initial “lofty” goal from her earlier in the induction year (Adrian,
Interview with mentor 3, 4/1/19). In many ways, Adrian’s positionality and her
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perception of her students’ positionalities pushed her towards a broader, less measurable
goal, that seemed rooted in advocacy.
Throughout her induction year, Adrian worked on further developing her goal for
advocating inclusivity in science and promoting student voice in science spaces. In
working towards this goal, Adrian adopted a discursive identity that I called “thinking out
loud”. In this practice, Adrian modeled the look and discourse of thinking, pondering, or
calculating. For example, Adrian would pose a question to her students in ASL and then
start “thinking out loud” in ASL to encourage them to think along with her. In her
discussions about this practice, Adrian explained that because her students access
language and knowledge through ASL, she wanted to model learning and thinking
through ASL. In this way, Adrian used both her facial expressions and ASL to
communicate a “thinking” discursive identity. Adrian’s “thinking out loud” discursive
identity nurtured an identity and a space for students to think scientifically using the
language that is accessible and familiar to them. In this way, Adrian built a discursive
identity for both herself and her students to further her goal for fostering diversity in
modes of scientific thinking and communication in science.
Goals for student learning and assessment. Adrian’s goals for formative
assessments included designing assessments to help students ask questions and use
scientific skills to address those questions; pushing students to collaborate on a long-term
research project; and creating a space for students to construct a poster presentation.
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In a conversation about her goals for students during the second inquiry group,
Adrian shared with the other teachers:
A lot of science is very [entrenched] in language and then they feel like they
don’t have access to it. So my goal for them is to make them feel [included] in the
science community …but what I’ve sort of honed in on more recently is that my
goal for them is by the end of the year to be able to create a scientific project, a
research project, on something that they can share with their peers. Both hearing
and deaf, regardless, that they finished from start to end, a whole research project
that includes all of the important things that a research project is supposed to
include. (Adrian, Inquiry group 2, 1/10/19)
Here, Adrian talked with her peers about how she wanted to set a goal for her students to
accomplish and present as a part of their participation in the scientific world. Her goal for
assessment seems aligned to her science teacher values for inclusive science and
scientific citizenship for all. This goal also broadened to Adrian’s overarching goals for
her students to gain more independence in science and to think critically using their
science identities.
At the end of our final interview together, Adrian shared goals for starting a
hydroponics program at her school, reinstating the long-term research project in her
classes, and collaborating with the theater department to help run the school play. Here,
we can see how science teacher identity, positionality, and discursive identity in her
trying new things, such as the hydroponics program and school play, and advocating for
inclusivity and student voice in a collaborative research project.

Nelson’s Identity as an Outdoor Scientist and Goals for Skills-Based Science
Nelson was initially an Agricultural Economics major in college and ended up
pursuing his first career in aquaculture and studied the sustainability in aquatic
ecosystems. In the 2018-19 induction year, Nelson taught high school biology courses
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and ran a Marine Science Club after school. Nelson also explained that he was an
instructor for a local summer science program.
Experiences. As a child, Nelson and his parents spent a lot of time outdoors
fishing and hiking. When Nelson started school, he found that science came naturally to
him. Nelson did not realize until he was a teacher that his outdoor experiences shaped his
science and teacher identities.
In 8th grade, Nelson had a teacher who took his class on field trips every month
and made the classroom a fun and engaging space. Nelson claimed that his 8th grade
Earth Science teacher was critical in his interest towards science and science teaching.
From both of these childhood experiences, Nelson developed goals for curating outdoor
learning experiences for his science students. In both of our end of year interviews
together, Nelson was sure that outdoor science experiences would be the best way for his
students to learn and become interested in science.
Science teacher identity. When I asked him to describe himself, Nelson used the
identity markers: “White, cis, male” to describe his race and gender (Nelson, EOY
Interview 1, 7/7/19). Nelson, like Adrian, seemed attuned to his positionality throughout
the induction year and considered it both during inquiry groups and our end of year
interviews. In the first inquiry group, Nelson explained that his preservice program:
…was also very strong in cultural relevancy and pedagogy. So that was really
helpful cause most of the students I teach don’t have the experiences I’ve had or
look like me. So that has made me more, I just understand or am more open
minded, things that I wouldn’t have previously considered. So that has been very
helpful. (Nelson, Inquiry group 1, 11/16/18)
Nelson’s reflection on his teacher preparation highlighted how Nelson positioned himself
as different from his students. Nelson continued by saying that his preservice training
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prepared him to develop “self-awareness of [his] position in a classroom” and a selfawareness of his biases (Nelson, Inquiry group 1, 11/16/18).
When I asked Nelson about his science teacher identity, he explained that he
wanted to be the type of teacher who built better relationships with the students. He
explained that he wanted to get to know more about the students’ interests, their prior
knowledge, and their experiences in science. Nelson described that he hoped that his
students would view him as the “science teacher that is supportive to what their needs are
or what they want, or provide them like with that environment that they feel they need in
order to learn” (Nelson, EOY Interview 2, 8/27/19). Nelson followed up that if the
students felt that they had a teacher that was listening to them, then they would be more
engaged in the classroom. In order to achieve this identity, Nelson shared that he planned
to explore with the different types of “modalities”, including writing, drawing, videorecording, for demonstrating understanding and mastery (Nelson, EOY Interview 2,
8/27,19).
In looking at both his positionality and discursive identities as influential factors
in Nelson’s teaching identity and goals, I noticed that Nelson’s attention to positionality
was connected to his science teacher identity, but did not seem to necessarily inform his
goals for student learning or science assessments. Instead, it seemed that Nelson’s strong
science discursive identity as a student, field scientist, and science teacher more directly
influenced his goals for assessments and student learning.
Goals for student learning and assessment. Throughout his induction year,
Nelson’s goal for student learning focused on his students making claims and backing
them up with evidence. In an interview with his mentor, he explained that the goal was
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required by the school administration as they tried to adopt a schoolwide set of “power
standards” that seemed very much like science and engineering practices (Nelson,
Interview with mentor 3, 4/2019). Nelson explained that he did not feel as though his
learning goals represented his science teacher identity. Nelson seemed to express that he
felt constrained by standardized test preparation and curriculum requirements that he
could not teach in ways that mirrored his science identity or teacher identity. When I
asked Nelson to describe the goals for assessment that would most align with his science
teacher identity, he provided this goal for assessment that he planned to use during his
summer science program:
We're doing water chemical indicators, right? So, initially some of the students
will have some language challenges. Partly, because we have some students that
are ELLs. And then, because it's not common language to know what a nitrate is
and how to measure a nitrate. So, we're going to be doing a lot of verbal
assessment and then work shopping, where we come around and have discussion.
And that'll be kind of an assessment we'll be utilizing. If there's a word that they
don't understand or it's going to be like a whiteboard, where they're going to keep
track of, as a group, all the words that they don't understand. We can revisit them
each day. We'll kind of be building up the level of, "Okay, we now know the
definition of what a nitrate is. Where does the nitrate kind of come from?" And
there's going to be like a diagram. So, as they go through the day, or the days I
should say, they'll be able to fill out the diagram more and more as they learn
more and more about what they're actually collecting and why they're collecting.
(Nelson, EOY Interview 1, 7/7/19)
In this excerpt, Nelson merged his goals for student mastery of vocabulary and content
with his goals for outdoor learning. Here, Nelson emphasized that the discursive element
of the goal was for students to keep track of the words that they did not know and to build
up definitions of those words over the course of their project. In addition, Nelson
emphasized time and consistency in revisiting this goal each day in the field. It seems,
here, that aspects of both his discursive identity and early childhood experiences
informed his ideal goals for student learning and assessment.
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In our final interview, I asked Nelson again about his goals for student learning
and assessment. He explained that for his regular science course, “I’m more interested in
teaching the kids the skills” than the tested content material (Nelson, EOY Interview 2,
8/27/19). He expressed that students did not need to know specific content, but rather
they need to know “how to process things and evaluate things” (Nelson, EOY Interview
2, 8/27/19). He seemed to think that process skills would be more useful to them than
content knowledge. This seemed to be quite a big shift from our earlier interview in July
where he described the very detailed focus on vocabulary in understanding water
ecosystems. By August, Nelson seemed to think that it would be best for the students if
they were setting up “cool experiments and going deeper and deeper into them
biologically” (Nelson, EOY Interview 2, 8/27/19). I wondered as I noticed the shift in
Nelson’s goals whether he felt more empowered and liberated from the pressures of
standardized tests, curriculum, and school standards in his science classroom and in his
science teacher identity.

Kelly’s Identity as a Collaborator and Goals for Scientific Literacy
Kelly came into teaching after getting her initial college degree in
neuropsychology and after she had worked as research assistant for a neuropsychology
lab. Kelly identified herself as the kind of teacher who wants to give the students
engaging experiences that get them excited about science. Her goals for student learning
and assessment were rooted in literacy. During the 2018-19 induction year, Kelly worked
for a small, private middle school where she taught life science.
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Experiences. Kelly always loved science. By the time she was in college, she was
particularly interested in neuropsychology. Kelly’s identity as a science teacher centered
around her positive experiences with and interest in science. Likewise, Kelly’s goal for
science teaching centered around creating exciting and positive experiences for her
middle school students. She explained that it was particularly important to her as a
middle school science teacher to get students engaged in science because:
…it’s awesome…because that’s when you can really make an impression…
That’s what made an impression on me when I was in middle school, and I had
great middle school science teachers that made me think that science was
awesome. So, it’s an impressionable time, and that’s the time when you really can
catch the kids… (Kelly, EOY Interview 2, 9/23/19)
Here, Kelly shared that she wanted to be the type of middle school teacher that her
middle school teachers had been for her. It seemed that Kelly wanted to be a part of the
process of getting students involved and curious about science and to see that science is
“awesome”. This excitement and passion for teaching science shaped Kelly’s strong
science teacher identity and served as context for her goals for learning and assessments.
Science teacher identity. Kelly described herself using the identifying markers
“White, Jewish, female” to describe her race, religion, and gender (Kelly, EOY Interview
1, 7/3/19). Unlike Adrian and Nelson, Kelly did not refer at all to her positionality in any
of her interviews with her mentors, inquiry groups, or end of year interviews with me.
Instead, Kelly seemed more attuned to her strong discursive science identity when
shaping her goals for student learning and formative assessments. In talking about her
goals for scientific literacy during the second inquiry group, Kelly described:
So, annotating and talking to the text. So, these are the things that I want them
to do and what I told them to look out for, which is trying to identify the main
idea. Supporting details. And questions and comments and difficult words. And
it… What I’m emphasizing is you know, underlining or highlighting is not
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enough. We’re really working on literally talking to the text… If they underline
something, they need to write a comment next to it. Even if it’s, you know, a
[cheesy] thing like, ‘Wow. That’s so cool.’ You know? That’s processing. That is
a moment of processing information. So, it’s more than passive reading. It’s more
of an active reading. (Kelly, Inquiry group 2, 1/9/19)
In this excerpt, Kelly described the significance of active reading and getting her students
to process information they have read in a text. She seemed to want to be the type of
teacher who could encourage others to think deeply about science and scientific articles.
In the same vein, Kelly described her science teacher identity as the type of teacher who
is able to get her students to “interact with science in an intelligent way” (Kelly, EOY
Interview 1, 7/3/19). She seemed to mostly see herself as the type of teacher who listened
to her students’ interests and was responsive to those interests in her class.
Kelly also enjoyed being a collaborative teacher, colleague, and peer. In her 201819 induction year, Kelly partnered up with the Humanities teacher at her school to further
her goal for scientific literacy and establish an interdepartmental goal for active reading.
Kelly described the relationship in inquiry group 2,
The first round is annotating. Oh, and so this is a big collaboration with my
Humanities teacher. I could also say that. We’ve been working together. It was
really nice actually yesterday because she feels like she doesn’t have enough time
with the students. And she said, I’m so happy you’re doing this with them.
[laughs] I was like. Sure. So, we’ve been talking and collaborating a lot. (Kelly,
Inquiry group 2, 1/9/19)
Kelly explained that the humanities teacher appreciated their partnership and
Kelly expressed that it had been good for her to collaborate as well. Furthermore, Kelly
expressed in the last inquiry group that she had really valued the collaborative element of
meeting with her peers every other month. She explained that the major value was that
meeting with her peers in the inquiry group offered her a space to self-assess and,
So, I think that that work was beneficial because it did force me to take the time
to think about, well, what is my goal, what steps have I taken, am I getting there,
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and to really assess myself along the way. And I don’t, I don’t want to diminish
the value in that. That was really helpful to me because I don’t think I would have
been mindful and had a vision the way I do now if we didn’t take those steps, so I
think those are really, really important. (Kelly, Inquiry group 4, 4/3/19)
Kelly expressed that she found it helpful and valuable for her to be able to reflect in the
inquiry group space. Kelly, in this statement, seemed to value the inquiry group as a place
reflection and self-assessment. Kelly’s collaborative teacher identity seemingly fostered
her relationships with her students, colleagues, and peers.
Goals for student learning and assessment. Kelly’s goals for student learning
included getting students to read science articles, engaging students in conversations
about science, fostering a sense of belong for her students in the science community.
Kelly’s overarching goal for student learning was for the students to be able to do science
and to be able to communicate, analyze, or represent things in science. As an offshoot to
this goal, Kelly focused in on developing student literacy in science around current issues
through the process of going through weekly articles about science.
Kelly described that she wanted her students to be able to “pick up a newspaper,
read a science article, understand it and know how to analyze it and be part of an
intelligent conversation around it” (Kelly, EOY Interview 1, 7/3/19). Through this, Kelly
hoped that she could foster a space for her students to be a part of the larger conversation
in science news. Kelly’s goal for student learning and assessments hardly waivered from
the beginning of the 2018-19 induction year through to the end of the summer of that
year. Kelly was adamant that her students should be able to read, summarize, and ask
questions of scientific literature and current events. Kelly, unlike the other participants,
was confident in developing her goals for students and assessments in all of her classes
regardless of the school standards or any perceived pressure from standardized tests.
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Melanie’s Identity as an Educator and Goals for Making Science Meaningful
Melanie always knew that she wanted to be a science teacher. Melanie described
her science teacher identity as being responsive and reflexive to students’ needs, interests,
and academic success. Her goals for student learning and assessments were centered
around developing independence in scientific research and science practices.
Experiences. Melanie first loved science because of her father. She explained that
while he was not a scientist, he was very interested in reading science articles and
keeping up with scientific events. According to Melanie, her dad would always “look
stuff up all the time because he [was] just very interested in the world and how things
work” (Melanie, EOY Interview 1, 6/27/19). Melanie remembered that when she asked
him “a million questions about everything,” ranging from asking how things were made
to asking him “how radios work,” her dad would always explain everything to her
(Melanie, EOY Interview 1, 6/27/19). She reflected that “most people probably wouldn’t
have taken the time to explain those things to somebody who was four”, but that attention
probably sparked her love for science and education (Melanie, EOY Interview 1,
6/27/19).
Melanie was interested in science and teaching from a very early age and
remembers “playing teacher” as a young girl (Melanie, EOY Interview 1, 6/27/19). Her
love for teaching and science grew throughout high school and into college. Melanie said,
“I always loved working with students and people in general…and helping to try to find
people’s strengths and to hone them and help them feel confident about themselves”
(Melanie, EOY Interview 1, 6/27/19). Melanie explained that between her early
childhood experiences, education, and college science experience, she developed a very
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strong science teacher identity that combined both her father’s informal teacher identity
and her teacher preparation program’s formal science teacher identity.
Science teacher identity. When I asked Melanie to describe herself, she used the
identifying markers “female, Caucasian, Jewish, and Canadian” to describe her gender,
race, religion, and nationality (Melanie, EOY Interview 1, 6/27/19). Melanie explained
that in her experiences with science she felt that there was a lot of diversity and she felt
that she was well accepted as a White, woman in science. Melanie’s feeling about
diversity and equity in science seemed to stand out amongst the overwhelming discourse
around the underrepresentation of women, people of color, and other marginalized groups
in science (Brown, 2004; Lee, 2005; Mensah & Jackson, 2018). Her sense that there was
a lot of diversity in science seemed to come from her experiences in college where
Melanie claimed to have been amongst a diverse student population in her courses.
Melanie attended one of the largest universities in Canada in a racially and culturally
diverse city in Canada. However, after researching the college, it was unclear to me how
diverse the student population was, and it was unclear whether equity or diversity were a
part of the college mission. Nonetheless, through her college experiences with science,
Melanie seemed to develop a strong science and strong teaching identity.
Unlike the other participants, and many of her peers, Melanie went to college to
become a science teacher. Melanie was proud of her college science experiences and
explained that she used her undergraduate years in college to build a broad knowledge of
science so that, when she later went to graduate school to become a science teacher, she
could help her future students make connections among different fields of science.
Melanie claimed that her favorite part about being a science teacher was “the teaching
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students part” rather than the science content (Melanie, EOY Interview 1, 6/27/19).
Melanie explained that she wanted to be the type of teacher to get her students to ask
questions, stay curious, and access more beyond the classroom and test.
Melanie described her science teacher identity as someone who was passionate
about helping kids gain an appreciation and an awe for science. She wanted to be the type
of teacher who pushed students build skills, develop science conceptual understanding,
build independence, and build confidence. Melanie saw herself as a student-focused
teacher rather than a content-focused focused teacher in the way that she constantly
reflected on her lessons and tailored her instruction for her students. In this way, Melanie
claimed to spend a lot of time trying to figure out what her students needed for success in
science. For instance, when Melanie noticed her students were not understanding
concepts of energy and enzymes, she designed an analogy-based activity to help them
understand how enzymes lower activation energy. In a similar situation, when Melanie
realized through formative assessment her students struggled with understanding
polymers, she used another analogy-based activity to show her students how different
polymers are categorized and how polymers are made of monomers. In these instances,
Melanie was introducing and clarifying scientific language through analogies and
information that was relevant to her students. Additionally, Melanie prided herself on
being flexible with her lessons and having lots of “little plan B’s and C’s” in her head and
that she was never afraid to jump to a different plan if it would help the students
(Melanie, EOY Interview 2, 8/6/19).
Goals for student learning and assessment. Melanie’s overarching goal for the
year centered around building students’ long-term scientific skills through research and

152
project-based curriculum. Melanie explained that her goal was “trying to help kids build
the skills that they need in order to understand and unpack and apply concepts in science
while being able to successfully…analyze and continue to take those concepts
afterwards” (Melanie, Interview mentor 2, 1/30/19). In other words, Melanie’s goals for
her students centered very much around skills and independence in science. During the
second inquiry group, Melanie talked about this idea further saying that for both her core
content class and her elective class:
I think my biggest goal for the students is obviously to give them an
appreciation and an awe for the world around them. But mostly to help build
skills in different areas. Like, for example, in their critical thinking and in their
writing and in their ability to talk about a problem or a concept and to explain it
and to apply it. (Melanie, Inquiry group 2, 1/9/19)
Melanie’s goal for giving her students a sense of “awe” for science and their
environments seemed very much aligned with the identity she described when she talked
about her relationship with her father a young girl interested in science. It seems that
Melanie wanted her students to feel the same way she had as a child. Her goal for student
learning was for the students to independently research and participate in the scientific
community. Melanie mentioned throughout her induction year and at the end of her
induction year that her goals were limited to her research elective class. It seemed
Melanie thought being a good teacher involved preparing her regular courses for their
end of year standardized test. Melanie explained that her goals for assessment were
“inextricably related” to her science teacher identity because she valued building student
skills and confidence in science and she could not do that without formatively assessing
her students (Melanie, EOY Interview 2, 8/6/19).
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Table 5.2 provides a summary of the findings and the connections between the
participants’ identities and their goals for formative assessments.
Table 5.2
Chapter V Summary of Findings
Name

Science Teacher Identity

Goals

Adrian

Second-career teacher

Disrupt the norms of the scientific identity
(White, male, hearing)

“White, female” and
hearing

Kelly

Flexible, innovative,
participant in science
community

Conduct a research project

Second-career teacher

Participate and communicate in the science
community

Collaborator with strong
science identity
Melanie

Communicate in the scientific community

First-career teacher

Develop scientific literacy and interact
meaningfully with scientific text
Conduct an independent research project
experience

Educator
Access to “real” scientists and communicate
with them
Tailor instruction
Nelson

Second-career teacher

Meet school standards

Outdoor science
experiences

Gain skills in evidence-based reasoning and
making claims.
Outdoor learning experiences and become
scientifically literate
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Goals in edTPA
After sifting through each participants’ edTPA portfolios, I was struck by the fact
that the Science Education edTPA completely lacked any mention of or space for science
teacher identity or goals for student learning or assessment. In my initial search through
Tasks 2B and 3C, I found only one use of the word “goal” in a participant response. In
the same search, I found zero uses of the word “goal” in any of the edTPA prompts. After
this search, I looked for similar words including: “objective”, “target”, “object”, and
“aim”. In these searches, I found that the participants used the word “objective” to list
their lesson objectives for the first prompt of Task 3C. Aside from this use, there were no
other uses of any words relating to goals or objectives for student learning or
assessments. Additionally, I found zero instances of the word “identity” or any other
related words in any of the edTPA portfolios, including in the Special Education edTPA.
Interestingly, the Special Education edTPA referred to student learning goals
frequently. As a result, Adrian wrote about goals for student learning several times in her
edTPA portfolio. Below is an example prompt from the Special Education edTPA:
“Describe how your instruction linked the focus learner’s prior learning and personal,
family, cultural, and/or community assets with new learning related to the learning goal”
(Special Education, edTPA Task 2B Instruction Commentary). Adrian’s response to this
answer seemed to align with the goals she had associated with her science teacher
identity during her induction year.
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She responded:
My instruction joined together American Sign Language and English through a
code-switching activity…Using American Sign Language as the primary mode of
communication in the classroom facilitates a sense of community among the
students and between the students and myself as the instructor. It honors that their
most readily accessible language is not one that is primarily used in the worlds of
science or education. As the teacher, it is my goal to incorporate as much
American Sign Language into the classroom lessons as possible to foster the
culture of the individual students as well as the class as whole. (Adrian, Special
Education edTPA Task 2B Instruction Commentary)
This sentiment aligns with Adrian’s goals for inclusive science that she described all
throughout her induction year and even into the summer before her 2019-20 induction
year. It is interesting to see that even in the construct of edTPA, Adrian felt empowered
to draw attention to the importance of her students’ use of ASL in science or education.

Discussion and Implications

I started this study asking this question: What role does positional and discursive
science teacher identity play in the goals that teachers set for student learning and
teacher-designed formative assessment? In order to address this question, I worked with
four early-career science teachers to co-construct their narratives around experiences in
science, identity in science and teaching, and pedagogical goals in their science classes.
The early-career teachers shared their edTPA portfolios, interviews with their mentors,
and inquiry group transcripts with me. Then, we engaged in conversations directly around
experience, identity, and goals. Through a case study analysis, I examined each data
source to realize several threads that connected experience to identity to goals for
learning and assessment.
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Adrian, Nelson, Kelly, and Melanie share some fundamental components of their
science teacher identities and their goals for student learning and formative assessments.
Adrian, Nelson, and Melanie all developed a passion for science in early childhood and
with a family member, while Kelly seemed to have little memory of her childhood
experiences with science. All four participants recalled teachers in their lives who had
sparked or maintained their passion for science and, later, for teaching science.
Interestingly, the four teachers attributed parts of their teaching identities to the qualities
they liked in their middle school, high school, or college teacher role models. While
Adrian, Nelson, and Kelly each pursued different science careers before becoming
teachers, they were each drawn to becoming teachers because they enjoyed interacting
with people. In their cases, Adrian, Nelson, and Kelly favored their curiosity, outdoor
experiences, and their love for science respectively as major parts of their teacher
identities. While these three career-changers established science teacher identities and
goals for science teaching, it was notable their values centered around science in general.
In other words, their science identities and science teacher identities appeared deeply
intertwined. However, in Melanie’s case as a first-career science teacher, she described
all her experiences and values leading up to teaching as stemming from a desire to teach
and a value of education. Her values around teaching shaped her identity as an educator
and pushed her to favor student-centered goals over content- or skill-centered goals.
Overall, the four participants seemed to express strong science teacher identities and
strong science education discursive identities. In connection to their science teacher
identities, they expressed very closely overlapping goals for student learning and
formative assessments.
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First-Career and Second-Career Teachers’ Goals for Science and Engineering
Practices
Each teacher developed goals for skills-based assessments and student progress in
Science and Engineering Practices (SEPs) in some way and at varying levels. With the
recent emphasis on the NGSS SEPS it is hopeful to see that these four participants valued
these scientific skill building practices (Berland & McNeill, 2010; Coffey et al, 2011;
Kind, 2013; Rivet & Kastens, 2012). The findings suggest that while all four participants
mentioned goals for skill-based assessments and SEPs, Adrian, Nelson, and Kelly
focused mostly on skills including annotating, summarizing, reasoning, making claims,
and designing a research project (NGSS Lead States, 2013). On the other hand, Melanie
focused mostly on students engaging in communication and inquiry. These findings push
us to consider how these differences relate to their identities as first-career or secondcareer teachers and how they relate to the nature of their courses.
Adrian and Kelly shared very similar goals for SEP 8 which includes students
obtaining, analyzing, and communicating in science (NGSS Lead States, 2013). For
example, Adrian’s goals for her students included asking questions, thinking critically
about science, and communicating about interests and findings in science. Kelly’s goal
for scientific literacy, asking questions, constructing explanations, and summarizing
information also aligned with this SEP and other SEPs. These goals aligned with both of
their science teacher identities for creating a space for student voice in science. These
findings speak to the idea that second-career science teachers are able to establish goals
for student learning and assessments that closely align with the Science and Engineering
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Practices that are valued both in science professions and science curriculum (AntikMeyer & Brown, 2017).
Nelson’s goals aligned both with SEPs and his school’s “5 power standards”
which addressed constructing explanations and making claims using evidence. His goals
for SEPs aligned with his discursive identity and values around scientific discourse and
science vocabulary. It is important to note that these goals for SEPs were woven
throughout each participant’s unit plans and teaching. It is interesting that aside from
Nelson, none of the participants had mentioned goals for scientific content or any specific
concepts in science. This finding is in line with the fact that Nelson, as a second-career
teacher, valued science content and discourse as a part of his science teacher identity
more than the other participants did. These values seemed in tension with his values as an
outdoor scientist and may have been exacerbated by the structures put in place by his
school (Carlone et al., 2010; Powell, 1997; Watters & Diezmann, 2015). This finding
helps us understand how the pressure of the school structures may impede on the goals
that teachers set (Carlone et al, 2010; Powell, 1997; Watters & Diezmann, 2015). This
pressure may push teachers to set goals that are more content-focused than practicefocused which may conflict with the science teacher’s identity (Diezmann & Watters,
2015). Furthermore, this finding speaks to the research around the disconnectedness and
isolation that second-career teachers can experience in their schools (Synder et al., 2013;
Watters & Diezmann, 2015).
Melanie, unlike the other participants, focused her goals around her identity as a
teacher. Her major goal was to get her students to independently find value in learning
science and to take initiative to communicate with others in the science community. Her
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goals were neither solely skills-based or SEP-based, rather they were rooted in both
simultaneously. Melanie’s goals stemmed from her desire to get to know her students and
to tailor her instruction in such a way that each student found science meaningful. This
finding supports the idea that strong teacher identity is rooted in developing relationships
and establishing personal connections in educational spaces (Watters & Diezmann,
2015). These facets of teacher identity are not always immediately accessible for secondcareer teachers which might explain why Adrian, Nelson, and Kelly established goals
more aligned with the NGSS and SEPs (Watters & Diezmann, 2015; Diezmann &
Watters, 2015). Future research around the ways that first-career and second-career
teachers establish teacher identity and set goals for student learning is needed to further
investigate these ideas. In future research studies, a larger sample size of both first-career
and second-career teachers might be helpful in gaining a broader understanding of the
narratives shared among both groups.

Elective Science Courses and Informal Science Spaces: Reconciling Tensions
Between Identity and Goals
All the science teachers recognized goals for students that were based on
developing scientific citizenship and participation in the science community. For the
purposes of the research, I characterize scientific citizenship as being a member of the
science community who practices “socially responsible” science and participates in
democracy through a scientific lens and scientific discourse (Eisenhart et al., 1996).
These goals for scientific citizenry and participation, however, were limited to the
teacher’s elective courses and informal science spaces.
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Adrian’s goals for inclusivity in science and science education helped her design
goals for designing investigations and communicating findings in her science classroom.
Adrian seemed to feel more comfortable establishing goals around inclusivity and SEPs
in her elective courses than in her core courses. For Adrian, teaching her elective research
course fueled her goal for students to collaborate, communicate, and find the strength to
talk about science with her and with others using ASL. In the beginning, she was very
focused on testing, but shifted her goal to focus on local research. Adrian’s shifting goals
in this elective course point to strengthening her science teacher identity and confidence
in this space (Dimick, 2012; Marco-Bujosa et al., 2020; Price & McNeill, 2013).
Similarly, Melanie felt more comfortable establishing goals for scientific research
and legitimate participation in the science community in her elective research course.
Melanie’s goals for her students were to be able to conduct independent research and
participate in scientific community by interviewing scientists and starting a dialogue with
them about their research. Melanie’s strong teacher identity was best supported, as a
result, in her elective course as she felt comfortable setting meaningful goals for herself
and her students (Dimick, 2012; Marco-Bujosa et al., 2020; Price & McNeill, 2013).
Nelson, a second-career teacher, was confident as a scientist, but did not shift his
goals for his students until the very end of his experience teaching. Nelson’s goals were
very much content and vocabulary-focused for most of the school year, but then in the
month before his new school year, he considered a new goal for outdoor learning and
scientific citizenry. Even at the very end of the 2018-19 school year, Nelson wished he
could set the same kinds of goals he had for the summer science program for his regular
core content classes. Nelson’s teacher identity seemed to feel at odds with his science
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identity which was more aligned with the informal, outdoor experiences he enjoyed most
and that contributed to his on-going passion for science (Jones et al., 2017). Nelson’s
sense of tension between his outdoor scientist identity and his content-focused teacher
identity sheds light on the conflicts that teachers, particularly second-career teachers, feel
in setting pedagogical goals that are true to their science identities and values (Diezmann
& Watters, 2015; Powell, 1997).
Kelly was set on her goal for students to achieve scientific literacy. She wanted
her students to be able to read a scientific text whether it was from a newspaper or a
journal and find a way to break it down and summarize it. Her focus, again, was on
building members of a scientific community. Kelly only taught elective science courses
and, therefore, did not seem to experience direct tensions between her goals and the
structures of the school.
These finding support the research around implementing reform-based curriculum
and social justice efforts in elective courses (Dimick, 2012; Marco-Bujosa et al., 2020;
Price & McNeill, 2013). Future research around science teacher identity and goal
development in elective courses is needed. This research study has implications for future
research around how elective courses serve as spaces for nurturing the development of
both teacher and student identity as well as the development of more meaningful and
NGSS-aligned learning and assessment goals.

Dominant Discursive Science Teacher Identities
In some form or another, all four participants shared the goal of scientific literacy
and communication for their students and for their formative assessments. Each of the
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participants had goals for students to participate in the dominant scientific discourse and
in the Western conception of scientific literacy (Lee, 1997, 2005; Lee & Fradd, 1998).
However, each of the participants encountered conflict as they tried to navigate the
tensions that arose between their discursive science identities and those of their students.
As a result, the participants were faced with adjusting their discursive science identities
and editing their pedagogical goals for scientific literacy (Brown, 2004; Lee & Fradd,
1998).
In particular, Adrian’s goal for scientific literacy was in direct tension with the
fact that her students were deaf or hard of hearing and faced many challenges in their
journeys towards becoming scientifically literate. Adrian’s initial discursive identity
focused on the dominant science discourse as she tried to push her students towards
content and vocabulary, but as she developed relationships with her classes, she not only
transformed her goals to broaden her definition of scientific literacy, but she also
broadened her own discursive science identity. Adrian adjusted her goal several times to
make it possible for her students to achieve success in participating in science literature,
research, and communication. Ultimately, Adrian’s work towards scientific literacy and
communication revolved around building her students’ confidence in using ASL to
communicate with teachers, scientists, and other students about science. Adrian’s
continuously evolving goals around literacy speaks to her changing and growing
discursive identity in the classroom. These findings push us to consider how discursive
science teacher identities are negotiated, interrupted, and transformed throughout the
early years of teaching (Brown, 2004; Lee & Fradd, 1998; Reveles & Brown, 2008).
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More research around how interrupting discursive science teacher identities impacts their
goals for assessments is needed.
Additionally, Melanie, Kelly, and Nelson were also deeply focused on goals for
traditional scientific literacy and communication. Melanie wanted her students to be able
to communicate in science and complete a research project on their own using the
dominant science discourses she presented them through literature and coursework.
However, as Melanie’s science teacher identity continued to strengthen, her goals for
assessment regarding scientific literacy shifted. Melanie ended her induction year focused
more on how she could tailor her instruction so that each student could engage in science
discourse in their own way. Kelly wanted her students to be able to write in science and
become read scientific journalism. However, when Kelly initially implemented practices
towards this goal, she realized her students needed a lot more scaffolding to support their
reading and writing about science. As the year progressed, Kelly’s goals centered around
her students being able to ask questions of scientific articles and push back on the
information presented to them in science. Nelson wanted his students to be able to
communicate through writing and discussion using their understanding of science
language. He centered his goals around the making claims based on evidence from their
text or prior knowledge and focused on his students’ use of the dominant scientific
discourse and language throughout the year.
These findings suggest that tensions and conflicts among science teacher
identities and discursive identities may force teachers to shift their conceptual
understandings and assumptions about scientific literacy (Brown, 2004; Lee & Fradd,
1998; Reveles & Brown, 2008). However, teachers may still need guidance and support
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in: a) recognizing the tensions that arise as they set goals for scientific literacy; b)
adjusting their goals and discursive science identity to be more inclusive of all students;
and c) pushing back against structures set in place by the school that maintain traditional
and exclusive scientific literacies.

Conclusion

The overall findings of this paper suggested that science teacher identities began
to develop during childhood experiences and grew further through their science
education. Positive childhood and school age experiences with science coupled with
strong science teacher role models helped develop science teacher identity. These
experiences helped these science teachers build their own goals for their students and
formative assessments as they worked towards building their students’ skills in science,
citizenship, and literacy. Strong science teacher identities were further co-developed
through their experiences in the induction program and with their mentor teachers.
The goals the teachers set for student learning and formative assessments also
seemed to be co-constructed with colleagues, peers, and mentors throughout the
induction year. These early-career teachers focused on building scientific skills with their
students, engaging their students in scientific citizenry, and pushing their students to
participate in the scientific community through writing, presenting, and critiquing
scientific literature. Unfortunately, the pressure of school expectations, standardized
testing, and the curriculum limited these four teachers in their implementation of
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practices towards their goals and values (Carlone et al., 2010). As a result, most of these
teachers reserved their goals for elective courses or after school clubs.
This work has implications for science teacher education programs, induction
programs, and policy makers. It is especially important that science teacher preparation
programs focus time on developing science teacher identity. This can be done through
curriculum and coursework which elicits discussions around identity and values in
teaching. There needs to be many spaces throughout the teacher training process to
strongly encourage conversations around what preservice science teachers find important
about themselves and what they think is important about teaching. Furthermore, there
needs to be many continuing spaces to talk about identity and goals through induction
programs and university-school partnerships. More research is necessary to explore the
avenues through which early-career science teachers can be supported in their efforts to
implement worthwhile goals for scientific skill building, scientific citizenship, and
scientific literacy. It is through these goal-setting practices that spaces for science teacher
identity, agency, and empowerment can flourish.
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Chapter VI
DESIGNING FORMATIVE ASSESSMENTS THAT ALIGN WITH IDENTITY:
CHALLENGES AND SUCCESSES IN REPRESENTING
IDENTITY IN FORMATIVE ASSESSMENTS

Abstract

An examination of teacher-designed, classroom-based formative assessments and the
science teacher identities that teachers develop are explored in this study. Two conceptual
frameworks including Understanding by Design and reflexivity are used to understand
how the four science teachers used backward construction in designing their formative
assessments and how they represented themselves through those assessments. The
assessments that four early science career teachers constructed for the preservice edTPA
portfolio assessment, for the 2018-19 induction school year, and for the 2019-20 school
year served as the data source for the study. Grounded theory analysis is used to highlight
the themes that existed among all four teachers’ assessments and to make connections
between assessments and goals and teacher identities. The findings point to developing
interconnectedness between goals, practices, and teacher-designed formative assessments
from preservice preparation through one induction year of teaching. The challenges that
early-career teachers describe in designing assessments that represent their goals and
teacher identity are discussed. Implications are made for science teacher education and
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induction programs as they design curriculum that supports early-career teachers in
assessment goals and design.

Key words: formative assessment, Understanding by Design, reflexivity, science teacher
identity

Introduction

Accountability now more than ever pervades science education as a means of
boosting student performance in science fields and preparing them for global competition
in STEM careers (Anderson, 2012; Noble et al., 2012; Penfield & Lee, 2010). The
pressure on students and teachers to perform on high stakes tests is now a norm in science
education that teachers and teacher educators have to navigate. Accountability measures,
such as standardized testing, curriculum reform, and science innovation are tied
inextricably to the United States economy and global ranking. Schools, therefore, put
pressure on teachers and students to be highly prepared, drilled, and evaluated based on
their performances on assessment tasks and curriculum benchmarks (Noble et al., 2012;
Penfield & Lee, 2010). As a result, the purposes of the assessments in science get lost in
the notions of economic competition and STEM career readiness. Teachers’ assessment
practices, including formative assessment design, are potential instruments for disrupting
the oppressive nature of standardization, globalization, and accountability in science
education. Science teachers can evaluate their students daily while promoting inclusive
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scientific literacies, discourses, and identities, liberating students from the dominant test
prep culture, and engaging students in science content and practices.
However, early-career science teachers do not always feel supported in designing
formative assessments that reflect their goals for science literacy, skill building, or
citizenship in their preservice or induction years (Gunckel et al., 2017; Penuel &
Gallagher, 2009; Songer & Ruiz-Primo, 2012; Stroupe, 2016). While early-career science
teachers may not feel ready in any case to disrupt the dominant scientific discourse, they
should feel prepared to design formative assessments that meet their own goals for
student learning and represent their values as a science teacher. This study addresses how
four early-career science teachers navigated their challenges in designing formative
assessments that met their goals for student learning and that represented their values as
science teachers.

Literature Review

Science Curriculum Reform
Science curriculum reform has taken many forms in the United States since the
1950s. After the launch of Sputnik in the 1950s, the United States began to feel pressure
to compete on the global economic level in STEM careers and education (DeBoer, 1991).
The sense of urgency that this pressure imposed on science education took the form of
various curriculum reform movements including Project 2061 and Science for All
Americans which focused on developing scientific literacy; the National Science
Education Standards (NSES) which held an agenda for developing an informed
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democracy; Race to the Top which aimed to turn around failing schools through better
assessments and better data systems and, most recently; NGSS which emphasized skill
building through the integration of disciplinary core ideas, embed cross cutting concepts,
and engage students in engineering, math, and the nature of science (AAAS, 1989; NGSS
Lead States, 2013; NRC, 1996; NRC, 2011; U.S. Department of Education, 2009).
Throughout these movements, the emphasis on scientific literacy and discourse has
shifted and changed, but the goal for improving performance and success rates in the
global STEM market has remained steady.

Goals for Teacher-Designed Formative Assessments
In arguing that assessments are extensions of science teacher values and goals, I
turn to the beginning words in the first chapter of Wiggins and McTighe’s Understanding
by Design (2005):
Teachers are designers. An essential act of our profession is the crafting of
curriculum and learning experiences to meet specified purposes. We are also
designers of assessments to diagnose student needs to guide our teaching and to
enable us, our students, and others (parents and administrators) to determine
whether we have achieved our goals. (p. 13)
Here, we can think of the science teacher as a designer of laboratory investigations,
collaborative research projects, engineering challenges, and phenomena-based inquiries.
The science teacher, just as Wiggins and McTighe describe, is tasked with creating
assessments that will illuminate areas of need and moments of mastery or success. These
formative assessments drive science teacher practice and guide students towards science
academic achievement. Science teachers may select or design a variety of formative
assessments to measure student progress towards their learning goals.
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Formative assessments include daily check-ins with students. These might be
verbal or written, opening activities (Do Now, first 5, or launch), closing activities (Exit
Slip, summaries), homework, class activities, lab activities, or any combination of these.
Science formative assessments help a teacher: a) provide a record of student progress in
the unit; b) plan for changes or additions to the following lesson or set of lessons; and/or
c) inform the teacher of struggles, needs, interests, or experiences that shape the student
identity or the collective class identity (Black & Williams, 2009). Science teachers will
likely design their formative assessments around content benchmarks, science and
engineering practices, and school-wide standards. Balancing these criteria for science
assessments is part of the challenge that science teachers face when constructing and
evaluating formative assessments. For the purposes of this study, I explore the cases of
four early-career science teachers as they balance these criteria with their own goals for
student learning. In science teaching, there may be a number of teacher-designed
formative assessment goals along a continuum for student growth in science practices and
knowledge.
Scientific literacy. As a part of curriculum reform, scientific literacy has been
shaped and reshaped to meet the growing standards in content, discourse, and practices.
For the purposes of this paper, I draw from several broad definitions of scientific literacy
to serve as the context of this work. Scientific literacy is the general ability of a person to
be able to read scientific literature, speak using scientific vocabulary, and make
arguments and decisions using scientific knowledge (Eisenhart et al., 1996). The
commonly used definitions of scientific literacy in science curriculum are built on the
dominant Western, White, male scientific discourses (Lee, 1997). Historically, the
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science education community has pushed an agenda for scientific literacy through science
curriculum designed to meet the needs for public education around health and hygiene
(DeBoer, 1991; Eisenhart et al., 1996).
Goals for scientific literacy and for formative assessments must engage students
in developing a voice in the science community through writing, collaborating, and
communicating in science spaces. These goals for scientific literacy in formative
assessments might aim for conversations around science in the community or in society.
Goals for scientific literacy are inherently political and engage students in scientific
citizenship both locally and globally. Eisenhart et al. (1996) argue that in order to achieve
scientific literacy, students must build deeper connections between science pedagogy,
science practices, and socioscientific issues. These deeper connections can be made
through meaningful and effective teacher-designed formative assessments. In creating
formative assessments that align with scientific literacy as a social responsibility, teachers
can promote generations of critical scientific citizens who are impactful in both
democracy and the science community (Eisenhart et al., 1996).
Science and engineering practices. The NGSS operates around a threedimensional framework that includes the integrated use of disciplinary core ideas (DCIs),
cross cutting concepts (CCC), and science and engineering practices (SEPs) to develop
science instruction and assessments (NGSS Leads States, 2013). The DCIs are the
content standards, the CCCs are overarching themes in science (such as energy and
matter, patterns, and structure and function), and the SEPs are the fundamental skills for
career or study. Appendix F of the NGSS outlines that the eight SEPS include: 1) asking
questions and defining problems; 2) developing and using models; 3) planning and
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carrying out investigations; 4) analyzing and interpreting data; 5) using mathematics and
computational thinking; 6) constructing explanations and designing solutions; 7)
engaging in argument from evidence and; 8) obtaining, evaluating, and communicating
information (NGSS Lead States, 2013). In A Framework for K-12 Science Education:
Practices, Crosscutting Concepts, and Core Ideas (2012), these practices are presented as
the scientific skills and knowledge that students need to engage in scientific inquiry. The
Framework (2012) argues that:
Engaging in the practices of science helps students understand how scientific
knowledge develops; such direct involvement gives them an appreciation of the
wide range of approaches that are used to investigate, model, and explain the
world. Engaging in the practices of engineering likewise helps students
understand the work of engineers, as well as the links between engineering and
science. Participation in these practices also helps students form an understanding
of the crosscutting concepts and disciplinary ideas of science and engineering;
moreover, it makes students’ knowledge more meaningful and embeds it more
deeply into their worldview. (p. 43)
The Framework explains that the practices are designed to engage students in the
meaningful skills and knowledges that are necessary in science careers and studies. The
Framework also argues that the use of SEPs in the classroom “can also pique students’
curiosity, capture their interest, and motivate their continued study” in the sciences (p.
43). The SEPs are meant to be implemented as a means for showing students the many
actions, thought processes, and skills that a scientist needs in the field or in the lab. While
the purposes and importance of the SEPs is clear, it can be challenging for teachers to
create formative assessments that measure the progress that students make towards SEP
learning goals (Cian et al., 2019).
In their article on formative assessments and SEPs, Cian et al. (2019) explain the
challenge that teachers face in developing formative assessments that measure student
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mastery in all three dimensions, DCIs, SEPs, and CCCs, all at once. The authors provide
three models for formative assessments including: a) the sequential model which teachers
can implement to measure DCIs, SEPs, and CCCs separately and respectively so that
between each formative assessment, teachers can provide feedback and support as
students progress towards the performance expectation; b) the concurrent model which
teachers use to integrate all three dimensions into their formative assessments all at once
so that students can better understand how the three dimensions contribute to the problem
solving process; and c) the embedded model which teachers can use to “nest” the
dimensions within one another to demonstrate the ways in which the dimension overlap
one another and are inseparable from each other (Cian et al., 2019).
Additionally, Cian et al. (2019) offer formative assessment strategies that target
specific dimensions, such as the “Predict-Observe-Explain” strategy which “lends itself
well to SEPs because it outlines a process of data collection through observation and
explanation of what the data means” (p. 49). Supporting teachers in better planning for
and implementing formative assessments for scientific literacy, scientific knowledge, and
scientific skills is critical in an era of accountability and testing in science education.
Early-career science teachers, in particular, need early support in unpacking the science
curriculum, developing goals for scientific literacy, and designing formative assessments
for SEPs. Professional development opportunities such as induction programs or longterm in-service workshop programs are necessary in helping teachers design effective and
meaningful science formative assessments (Luft, 2001).
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Professional Development for Science Formative Assessments
It is important to point out here that this work operates within the context that the
four early-career teachers work and the input and agency they have in the curricula that
they teach. It is equally important to recognize that teachers did not always (and some
still do not) have a say in the materials they use, the instructional strategies they employ,
or the assessments that they evaluate in their science classrooms (Carlone et al., 2010;
Stroupe, 2016). As states and local districts increase the level of teacher input in
curriculum planning, there is a noticeable gap in the amount of efficacy and agency
teachers feel in their roles as planners, designers, and actors (Fulmer et al., 2017; Penuel
& Gallagher, 2009; Stroupe, 2016). Consequently, the increase in science teacher input
gives rise to arguments calling for more professional development and support for
teachers in their efforts to plan for curriculum, including instruction and assessments
(Gunckel et al., 2017; Penuel & Gallagher, 2009; Songer & Ruiz-Primo, 2012).
In their study of professional development programs and teachers’ design of
quality instructional experiences for students, Penuel and Gallagher (2009) argued that
science teachers need ongoing support in their efforts to change or improve their
instructional design process. Formative assessments in that study informed the
researchers about the instructional designs that science teachers undertook as part of their
professional development. In this sense, the formative assessments served as indicators
for instructional design success or failure (Penuel & Gallagher, 2009).
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The researchers argue that
We do not believe that assignments alone provide sufficient evidence for
judging instructional quality, particularly those dimensions of instructional quality
that pertain to how teachers make adaptations to curricula on the fly in response to
their students' beliefs, interests, and level of understanding. Rather, teachers'
assignments provide valuable insight into their invention and appropriation of
tasks to meet particular learning goal. (p. 470)
I borrow this assumption as a part of my research study as I consider teacherdesigned assessments to be representative of the goals that the teacher sets for student
learning. Furthermore, as Penuel and Gallagher (2009) seem to suggest, formative
assessments help shed light on the types of in-the-moment pedagogical decisions that
teachers have around their priorities and values for student learning.
Furthermore, Gunckel et al. (2017) called attention to the need for more support
for teachers in their efforts to recognize and plan for learning progressions in their
assessments. In their work, Gunckel et al. implemented a year-long program which
provided middle and secondary school science teachers with professional development,
instructional materials, and formative assessments. While teachers seemed to benefit
from the support they received as a part of the support program, Gunckel et al noted that
their participant teachers needed even more time and support to help them navigate the
“traditional discourse of school science teaching” (p. 1357) and to develop instructional
materials informed by learning progressions and strengthened by pedagogical content
knowledge (PCK). From their study and others, supporting teacher growth in developing
their own NGSS- and PCK-aligned instructional materials requires continuous support
and years of coaching in professional communities (Anderson et al., 2018; Friedrichsen
& Barnett, 2018; Fulmer et al., 2017; Gunckel et al., 2017; Penuel & Gallagher, 2009;
Songer & Ruiz-Primo, 2012).
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Here, I examine the backward design of how the goals for student learning and
assessment shape the decisions that four teachers make about their formative
assessments. This research study focuses on the varying formative assessments that
teachers design in their response to their identity at three stages in their professional
journey: their preservice portfolio assessment, the beginning of one induction year, and
the end of that induction year.

Theoretical framework

Understanding by Design (UbD)
Understanding by Design is a method of unit planning and curriculum
development that centers around essential learning goals and one central unit focus
(Wiggins & McTighe, 2005). In this method, teachers or schools begin by targeting one
particular learning goal that they want their students to achieve. In science, these goals
are often tied to the disciplinary core ideas or science and engineering practices outlined
in the NGSS. However, the goals that science teachers set for their students and for
assessments can also include goals for scientific citizenship, scientific literacy,
standardized test preparation, or school-wide benchmarks (Chapter V). After establishing
an overarching goal, teachers, or curriculum designers, then move backward in their
planning to create formative assessments, including laboratory activities, discussions,
projects, or data analyses that pave the path towards the ultimate learning goal. Wiggins
and McTighe (2005) describe that this process of backward design should be focused
around results rather than around content. In order to do this, Wiggins and McTighe
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argue the teacher must make their goals for student learning explicit throughout the unit
planning, instruction, and assessment process. I draw attention to this lens for my work
because it helps illustrate the importance of goal setting in the process of developing
meaningful formative assessments.
In one high school biology classroom, teachers restructured their unit on
examining the properties of water using the UbD approach to engage their students in an
integrated laboratory investigation (Wang & Allen, 2003). Using this approach, they
provided the students with the descriptions and evaluation criteria for their assessment
and then continuously tied daily instruction and formative assessment to that final
assessment (Wang & Allen, 2003). The teachers, in this case, hoped to use UbD for
“enduring understanding” and to “engage students in more authentic practice and
assessment, using real problems and global and ethical issues a means of discovering
students’ understanding, knowledge, skills, assumptions, and insights” (p. 41).
More recently, Sumrall and Sumrall (2018) presented a unit plan that combined
the standards from NGSS and the planning approach from UbD. The authors explained
how teachers used UbD to plan a physical science unit plan around one disciplinary core
idea in a second-grade classroom. Here, the teachers used the Ubd to begin with the goals
set out by the NGSS DCI and then considered the necessary activities that they would
need to design to meet those goals. The essential goal of the unit was to have students test
and measure the physical properties of materials and the assessments that the teachers
designed were collaborative, interactive, and inquiry-based. The students designed their
own investigations to determine the properties of materials and the teachers designed a
formative assessment around modeling and justifying investigation plans (Sumrall &
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Sumrall, 2018). This unit plan was particularly helpful in considering the
interconnectedness of NGSS and UbD in science education and contemporary assessment
design.
Certainly, there seems to be a dearth in the research of the intersections between
UbD and NGSS. Considering how planning through backward design as a way for better
implementing NGSS curriculum seems to warrant further research. This current study
aims to discuss the tensions that could rise as teachers attempt to backward design and set
goals for student learning and formative assessments.

Reflexivity
Like Understanding by Design, reflexivity starts with a whole picture and then
looks backward at the pieces that construct that picture. Reflexivity is the idea around
looking at the self, the person, and the community and thinking about the individual
experiences, identities, and narratives that have contributed to the existence of the self,
the person, or the community. Reflexivity is the process of examining “self” through a
constant critical looking or noticing of both inward and outward assumptions, biases,
contributions, conflicts and negotiations that create “self” and either separate or
assimilate “self” from or to “other” (Pillow, 2003).
I find it important to consider Pillow’s (2003) reflexivities of discomfort in which
she examines how reflexivity is used adequately or inadequately in qualitative research.
Pillow explains that reflexivity can be used to recognize self, recognize other, seek truth,
or seek transcendence, but is limited in its ability to fully represent any of the four
dimensions. Instead, Pillow offers ways to disrupt reflexivity in an effort to become
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“rigorously self-aware” (p. 188) in which the author critiques their attempts to represent
and continuously “confronts the problematics” of the research. Pillow offers:
…a reflexivity that pushes toward an unfamiliar, towards the uncomfortable,
cannot be a simple story of subjects, subjectivity, and transcendence or selfindulgent tellings. A tracing of the problematics of reflexivity calls for a
positioning of reflexivity not as clarity, honesty, or humility, but as practices of
confounding disruptions – at times even a failure of our language and practices.
(p.193)
This iteration of reflexivity challenges us to think deeply about the ways we
attempt to represent others and look for truths about their identities. This complex,
“messy” reflexivity drives my research focus around identity and representation in the
formative assessments that science teachers design. I use reflexivity to draw attention to
the places where early-career science teachers see themselves reflected in the formative
assessments they design, and, just as importantly, I use this framework to point out the
lack of self, science identity, or science teacher identity in the assessments that teachers
design for their core classes. Reflexivity allows me to think deeply about the purposes or
insignificance of “self” in instructional and assessment design. Additionally, I use
reflexivity to consider the impacts on teacher identity and goal setting in omitting “self”
from the instructional design process.

Purpose and Research Questions

In this study, I shed light on the experiences that early-career teachers shared in
creating assessments, negotiating with the culture of standardized testing, and
acquiescing to the requirements of the school. Moments in which these early-career
teachers felt empowered to design formative assessments and when they felt limited by
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the constraints of the curriculum, the school, or the broader education system are shared.
This work is contextualized in their understandings that: a) science teacher practices and
assessments are instruments for disrupting traditional or dominant science spaces; b)
science teachers are not always empowered to decide which formative assessments they
use in their classrooms; and c) teacher-designed formative assessments are designed to
better understand the progress students have made towards learning goals. It is situated in
this context that I ask the following two research questions:
1. How do the classroom-based formative assessments designed by early-career
middle and secondary science teachers represent science teacher identity?
2. How do classroom-based formative assessments designed by early-career
middle and secondary science teachers represent the goals they set for their
students?
In the following, I use preservice edTPA portfolios, interviews, and formative
assessments to talk about the ways four early-career science teachers designed and
implemented formative assessments in their science classrooms during one instance in
their preservice preparation and during many instances throughout the 2018-19 induction
year.

Methods

I conducted this research using a narrative, case study methodological approach.
Narrative inquiry allows me to work with the participants to co-construct their stories
around designing their formative assessments (Clandinin & Connelly, 1990; Creswell &
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Poth, 2018). I wanted to be able to talk with the participants about their goals for
assessments and get at the criticisms they held of their own formative assessment designs.
Using narrative inquiry liberated me to engage in several long conversations to develop a
comprehensive journey throughout one induction year of early-career teaching (Clandinin
& Connelly, 1990). Adrian, Nelson, Kelly, and Melanie (pseudonyms) helped me through
their stories, experiences, and troubles to understand more intimately the thoughts,
challenges, achievements they had in the process of formative assessment design.
Together, these conversations painted an image of what processes early-career teachers
go through to create, test, and revise formative assessments that align with their learning
goals for students and science teacher identities.
In this narrative research process, I was able to ask each of the early-career
science teachers about their progress and their reflections getting to co-construct their
experiences in teaching, planning, and assessing formative assessments. Using a case
study approach allowed me to work towards each person’s story individually before
drawing cross-case comparisons (Creswell & Poth, 2018). This approach also provided
me and the participant with more freedom in the way we structured and planned for our
interviews and assessment discussions. Each case study unfolded with the same artifacts
and data sources as boundaries so that cross-case analysis was possible in looking at
those common nodes (Creswell & Poth, 2018).
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Participants and Setting

Adrian, Nelson, Kelly, and Melanie are all early-career teachers in science
education. They each teach biological science at the middle school or secondary level.
Adrian teaches at a school for the deaf and hard of hearing in a suburb outside of a major
city; Nelson teaches at a very new (opened less than five years ago) public school in the
heart of a diverse city; Kelly teaches at a private middle school nearby the same city; and
Melanie teaches in an all-girls Jewish private school in a suburb just outside of the city.
Each of the early-career teachers graduated from the same preservice science teaching
program, but all were in different cohorts of graduates. Adrian, Nelson, Kelly, and
Melanie each were accepted as fellows in an induction program at their alma mater for
the 2018-19 induction year during which they received professional development and
mentorship around their development of formative assessments and goals for student
learning.
I recruited each participant from this induction program and requested permission
to access their edTPA portfolios and one-on-one interviews with their mentors. I asked
each participant to provide me a copy of two exemplary formative assessments (one from
the 2018-19 induction year and one planned for the 2019-20 year) that represented their
identities or goals for student learning (or both). All four early-career teachers also
accepted my request for two semi-structured interviews focused on how their formative
assessments represent their goals for student learning and their science teacher identities.
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Data Collection

Each participant gave me permission to access their preservice edTPA portfolios,
interviews with their mentors, and two formative assessments from their 2018-19
induction year of teaching. Additionally, each participant kindly agreed to talk with me in
two, 45-60-minute semi-structured interviews about the ways in which their formative
assessments represented or omitted their science teacher identities or goals for student
learning. All data sources were transcribed, digitized, and saved to a folder on passwordprotected computer.

edTPA Task 3A
This part of edTPA asks the preservice teacher to submit samples of student work
(Appendix G). While I was not interested in student responses, I was interested in the
assessment that each participant chose to represent themselves in the final comprehensive
portfolio assessment. The assessment itself is included three times in Task 3A, one for
each of the focus students that the participant used for their edTPA portfolio. I chose only
to look at the first student work sample for each participant. I used the edTPA Task 3A to
get an idea of what type of formative assessment each early-career science teacher used
in their preservice student teaching experiences. It is worth noting that Adrian completed
the Special Education edTPA which asked for one student work sample while the other
participants completed the Science Education edTPA which asked for three student work
samples (one of which contained modifications). The edTPA Task 3C is attached as
Appendix G.
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edTPA Task 3C
This part of edTPA asks the preservice teacher to respond to prompts about the
assessments and feedback they provided in the earlier parts of Task 3. The prompts in
edTPA Task 3C asked the preservice teacher to provide data about the focus students’
performances and their overall class population’s performance on the assessment. The
prompts also asked how the teacher built supports into their assessments and their
feedback for assessments and how the teacher planned to adjust their assessments for
future classes. While Task 3C does not explicitly ask about goals for formative
assessments or identity, I found it to be a necessary artifact in understanding a small
portion of the participants’ thought processes around assessments during this one moment
in their preservice experience. The edTPA Task 3C is attached as Appendix G.

Interviews with Mentor
As mentioned briefly above, Adrian, Nelson, Kelly, and Melanie all engaged in
four structured interviews with their mentors during the 2018-19 induction year. During
these interviews, they responded to questions about their goals for student learning and
their goals for formative assessments. Each interview lasted between 30-45 minutes and
was audio-recorded and transcribed by a third-party transcription service. These
interviews occurred in November 2018, January 2019, and March 2019 and helped shed
some light on how each participant decided on which formative assessments they would
use and how they would adjust those formative assessments for the future. The interview
protocol is attached as Appendix I.

185
Inquiry Groups 3 and 4
All four participants met up at their alma mater four times between November
2018 and April 2019. During these meetings, the participants talked with each other in a
semi-structured inquiry session in which they were asked to talk about their goals for
assessments and student learning. These sessions often took on their own pace and
agenda so talking about their assessments and explaining why they chose them was not
always top of mind during the discussions. However, during inquiry group 3 (March
2019: Nelson, Kelly, and Melanie) and inquiry group 4 (April 2019: all participants) the
hour-long discussions centered largely around the formative assessments the early
teachers designed for their students and around their reasons for choosing those
assessments to represent themselves at the end-of-year share out for the induction
program. These inquiry groups were audio-recorded and transcribed using an on-campus
transcription service. The transcripts and audio-recordings were released to me for the
purposes of this research study. The inquiry group protocol is attached as Appendix J.

End of Year (EOY) Interviews
All four participants agreed to talk with me about how they saw their assessments
as representative or not representative of their goals and identities. In these semistructured interviews, I directly questioned each participant about their formative
assessment designs, about whether they felt their formative assessments represented their
science teacher identities, and whether they could think of an assessment that did align
with their identities. I conducted the first interview in June and early July 2019 for each
participant and the second interview in August and September 2019. I used a semi-
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structured interview protocol that is listed as Appendix L of this document. The
interviews were audio-recorded and transcribed using a third-party transcription service.
The EOY protocol is attached as Appendix L.

End of Year Formative Assessments
At the end of the 2018-19 induction year, I asked each of the participants to
provide me with a copy of a formative assessment that they felt represented their science
teacher identity and that met their goals for student learning for the 2018-19 school year
and one that did the same for the upcoming 2019-20 school year. Each of the participants
submitted their formative assessment digitally as either a PDF, Word, or PowerPoint file.
I asked for the first assessment in June 2019 and the second assessment in August 2019.
End of year formative assessment prompts. To accompany the end of year
formative assessments, I asked each of the participants to submit responses to a formative
assessment prompt for each assessment they submitted that asked them to describe the
goals for the assessment, the directions for the assessment, and the evaluation criteria for
the assessment. The prompt responses were shared with me either in an email, Word
document, PDF, or PowerPoint file. I asked for the first assessment prompt in June 2019
and the second assessment in August 2019. The EOY formative assessment and prompts
are attached as Appendix L.
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Role of the Researcher

As part of the reflexivity lens of my framework, I recognize that my role as a
researcher contributes to and influences the decisions that the four participants made in
developing their formative assessments. I recognize that the participants are very early in
their careers as science teachers, and I remember vividly what those beginning years were
like for me. Developing formative assessments or any instructional practices that align
with identity or learning goals can be extremely difficult. It is much easier to borrow
formative assessments that are readily available online, in the curriculum, or part of the
school culture. As an observer of their designs, I continuously challenged my perceptions
of the decisions that the participants made in developing their assessments. It was
important to me that while I made my own judgements about the formative assessment
designs, I also asked the participants what they thought of their assessments.
My role as the researcher is complicated by the fact that I am currently a full-time teacher
with my own formative assessments. I have spent very little time, comparatively,
thinking about how my formative assessments align with my science teacher identity or
with my goals for student learning. I should say that my favorite formative assessment is
my daily launch activity. In this activity, I promote rich conversations with my kids about
what they already know about science, about the political implications of science, and the
ethics of science. In fact, sometimes our “5-minute launch” takes up 25 minutes of our
class as we talk about what we think are the important things in science. This daily
launch activity aligns with my own goals for fostering student agency in science. Like the
four participants in this study, my goals for student learning are centered around making
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science meaningful for students, giving my students a lens through which they can
disrupt scientific norms, and providing my students a platform for critiquing their world
through their own knowledges of science.

Data Analysis

I chose to use Grounded Theory analysis to maintain a structured approach to the
understanding and reporting on the narratives around teacher-designed formative
assessments (Creswell & Poth, 2018). My primary concern was using Grounded Theory
to ensure that the discussions and artifacts around teacher-designed formative
assessments were reported as they were shared with me and with an emphasis on what
participants shared and how formative assessments reflected science teacher’s goals or
identities. A Grounded Theory analytical approach allowed me to work through each
participant’s narratives and assessments methodically while drawing on memos and
codes to better understand recurring ideas, concerns, and influential factors (Creswell &
Poth, 2018). Furthermore, this approach allowed me to more reliably draw comparisons
across each case study when looking at how formative assessments represented or failed
to represent science teacher identity and goals for student learning (Creswell & Poth,
2018).
I started my analysis by first ordering all of the data sources chronologically.
Then I briefly read through each data source including the edTPA artifacts, interview and
inquiry group transcripts, and formative assessment artifacts. I listened to the interview
and inquiry group audio to cross-check the transcripts for accuracy. Second, I went back
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into the data sources and worked more precisely reading each line carefully and using the
comment feature on Microsoft Word and Adobe Acrobat Reader to leave memos and
establish some open codes and in-vivo codes. Third, I went through the data, the codes,
and the memos to begin a second round of formal coding. In this process, I used the data
analysis software, Nvivo, to use axial coding to put open codes into categories and think
more deeply about how the first round of codes connected amongst themselves in each
case. Finally, I continued to use Nvivo and implemented selective coding to aggregate
codes into broader categories and looked for codes that were transient among data
sources and cases. I used these transient codes to summarize the recurring moments,
thoughts, challenges that the early-career teachers mentioned in their individual stories
towards developing formative assessments that represented their identities and goals. I
present these moments, thoughts, and challenges in the findings section of this paper and
then draw connections among these findings in the discussion section of this paper.

Trustworthiness
In this work, trustworthiness was established through: a) Triangulation was used
by gathering multiple data sources including edTPA Task 3A and 3C and formative
assessment prompt writing, inquiry group meetings that were audio-recorded and
transcribed, individual interviews with mentors and end of year interviews that were each
audio-recorded and transcribed, and formative assessment artifacts (Creswell & Poth,
2018). Together, these data sources served to provide a comparative case studies of
intersection of science teacher identity and teacher-designed formative assessments
(Creswell & Poth, 2018); b) an Audit trail of memos, summaries, and comments left
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directly on the digitized forms of the data sources (Merriam & Tisdell, 2016). The audit
trail allowed for detailed and efficient data analysis by offering multiple perspectives of
the data sources; c) Member checking by asking the participants clarifying questions and
restating the participants’ stories in my own words; and d) Peer debriefing by discussing
the data sources and findings with a peer researcher and professors across different
departments (Creswell & Poth, 2018). I spent the course of the research study meeting
with the participants both as a group and individually to establish trust and familiarity
throughout the research process. This allowed both the participants and me to feel
comfortable discussing the nature of their formative assessments and their reflexive
process in designing the assessments.

Limitations
This research study was limited in the sense that: a) the edTPA portfolio
requirements restricted the types of assessments available for this study; b) participants
felt constrained by time to design their own formative assessments; and c) identity was
not introduced as an aspect of formative assessment design until the conclusion of the
induction year. First, the participants were required to provide an assessment specific to
the guidelines of the edTPA handbook (Appendix G; SCALE, 2013). The limitations of
the edTPA requirements prevented participants from submitting video-based
assessments, illustrations, 3D models, or presentations as their assessment piece. As a
result, the formative assessments presented in their preservice final portfolio may not be
fully representative of their identity or goals at that time. Second, the participants felt that
during their preservice final portfolio and during their induction year of teaching, they did
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not have enough time to construct formative assessments that represented their goals or
identities. In future research, participants might need time set aside out of their regular
teaching day to work on constructing assessments. Finally, the fact that identity was not
introduced as a framework to the participants until the end of the induction year limited
the amount of time that the participants spent thinking about identity while constructing
assessments. This might have contributed to missed opportunities for using identity to
inform formative assessment design.

Findings

The findings section is organized so that each early-career teacher and their
formative assessments together serve as one case. In each of these cases, I present the
ways that Adrian, Nelson, Kelly, and Melanie presented formative assessments in their
edTPA Task 3C, how they reflected on their formative assessments in discussions
throughout the 2018-19 induction year, and how they presented formative assessments at
the end of their induction year. Following these findings, I will draw connections among
the cases to draw attention to the intersecting challenges, successes, and developments in
the ways that these teachers viewed their formative assessments as reflections of their
identities and goals for student learning.

Adrian’s Goals as a Communicator
As a science teacher, Adrian identified herself as someone who can empower
students to participate in science, someone who enjoys trying new things and who tries
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maintaining a flexible mindset around planning and assessments. Adrian’s goals for
student learning included giving her students a platform for communicating in the science
community and thinking about the world scientifically.
edTPA task 3A assessment. For her edTPA portfolio, Adrian chose to submit a
“Glacier Erosion Lab” as the formative assessment that demonstrated her learning goal
for her student. The assessment itself was too large to include in this paper. The lab
assessment that Adrian designed included section titles like Introduction, Problem,
Hypothesis, Materials, and eight other titles that outlined the rough framework of a lab
report. Adrian explained that her goal for her focal student on this assessment was for
him to work on his “written English skills” including his grammar and use of vocabulary
(Adrian, edTPA Task 3C). Adrian described that her goal to promote her student’s
written English skills was one that was established by the student’s Individualized
Education Plan (IEP). Adrian assessed the student’s work based on their completion of
the lab report framework, use of English writing skills, and use of vocabulary.
Induction year assessments. At the start of the 2018-19 induction year, Adrian
explained to her mentor that she primarily assessed her students through tests and
quizzes. Her goal to implement more formative assessments unfolded throughout the
induction year as she worked on developing practice-based assessments.
As the year progressed, Adrian signed her research elective students up for a
research symposium that was planned for May 2019. As a result, Adrian decided to
structure all of her formative assessments around the symposium as a final benchmark. In
her backward design, Adrian started with what she called her “lofty” goal for her students
to complete a collaborative research poster to present at the symposium (Adrian,
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Interview with mentor 3, 4/1/19). Figure 6.1 illustrates the final assessment with all of the
formative assessment pieces built in as scientific practices:
Figure 6.1
Adrian’s Induction Year Assessment

This summative assessment template was taken from the GLOBE program which
helped develop the research symposium that Adrian and her class attended
(https://www.globe.gov/en). Throughout the induction year, Adrian shared her progress
with her mentor and explained the different formative assessment benchmarks she had set
up for her students. Her formative assessments included the use of Thinking Maps (which
were part of her school’s required assessment tools and are available at:
(https://www.thinkingmaps.com/why-thinking-maps-2/) to monitor students’ progress
towards asking questions and making predictions. For data collection and analysis,
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Adrian had her students work together on one, online, shared data collection document
using Google Drive, an online collaborative word processing platform.
When I asked Adrian whether these formative assessments aligned with her
science teacher identity or goals for student learning, she claimed that they did not.
Instead, she said the structure of the assessments and of the rubrics she used were a little
bit like “selling out” on her true goals of having students communicate in the science
community and her identity as a critical thinker and inquirer in science (Adrian, EOY
Interview 2, 8/26/19). It seemed that Adrian would have designed a formative assessment
that allowed for multiple modes of expression and communication if she were to design it
to match her true goals and identity. Moving forward, she wanted to be able to let her
students use more ASL to communicate their understandings and to work towards more
independence in science overall.

Nelson’s Goals as an Outdoor Scientist
Nelson described himself as having a strong science identity and a love for the
outdoors. As a science teacher, Nelson saw himself as someone who wanted to establish
relationships with the students and run his class efficiently. Initially, his goals for student
learning were largely established around the school’s performance standards and the
curriculum. These goals shifted throughout the year, and eventually settled around
outdoor learning experiences and engaging scientific practices.
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edTPA task 3A assessment. Nelson submitted a portion of a “Menstrual Lab”
report sample as the assessment he used to target the “students’ developing knowledge
and skills” (SCALE, 2013; Appendix G). While the entire lab assessment is too large
to include in this document, I provide a snapshot of the work sample as Figure 6.2.
Figure 6.2
Nelson edTPA Assessment Sample

This lab assessment included a graphing exercise in which the students needed to
plot two different y-axes and a set of questions similar to those above that targeted
students’ use of specific content and vocabulary. These questions asked students to
address content from their notes or prior lessons, but did not explicitly tie back to their
lab activity. Nelson explained in his commentary that he used the “Menstrual Lab”
assessment to evaluate students’ ability to use graphical data and text evidence to answer
questions, to define key terms, and to construct explanations. While it is not visible in this
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snapshot, the “Menstrual Lab” was adapted from a standardized test prep curriculum
available online for all teachers. Looking back at his edTPA, Nelson said that his
assessment did not align with his goals or identity, rather he was just “checking off
boxes” to complete the portfolio. In other words, the edTPA portfolio represented a set of
required tasks that had little significance outside of completing the certification process.
Induction year assessments. In his first interview with his mentor, Nelson
explained that he used large unit packets which included a set of worksheets and
supplemental resources like reading and vocabulary supports to formatively assess his
students. Nelson said that he used the large unit packets to address one learning goal a
day. He explained to his mentor that he wanted to focus on one goal at a time and then
“cross it off the list” as they mastered it (Nelson, Interview with mentor 1, 11/28/19). In
other words, on one day he would assess the students on their ability to analyze data and
then the next day he would assess whether they could draw conclusions based on that
data.
As the induction year continued, Nelson’s goal for student learning centered more
around making claims using evidence. At first, this goal involved assessments of student
discussions but eventually moved towards students writing. The formative assessments
that Nelson employed between November and May of the induction year included
creating definitions for the scientific vocabulary, completing lab activities and analysis
questions, writing letters using scientific vocabulary and content, and completing ClaimEvidence-Reasoning graphic organizers. For a unit on reproduction, Nelson made a
Claim-Evidence-Reasoning graphic organizer using data he found online and using the
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guidance he received from his mentor. The Claim-Evidence-Reasoning formative
assessment that Nelson designed and shared with me to represent his goals for the year.
This Claim-Evidence-Reasoning assessment later helped students write a persuasive
letter to a pregnant mother from the perspective of a fetus. Nelson described that he chose
to use this assessment so that he could get students to connect better with the content.
Evident in the assessment is the focus around scientific vocabulary, concepts, and claim.
See Figure 6.3.
Figure 6.3
Nelson’s Induction Year Assessment
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When I asked Nelson whether the assessment he chose to share with me
represented his science teacher identity he said “not at all”, but that he chose this
particular assessment out of a time constraint caused by keeping up with the content and
running the course and “a thousand other things that were going on” (Nelson, EOY
Interview 2, 8/27/19). When I asked Nelson in our second end of year interview what
assessment he would have chosen had he been given more time, he answered that he
would have used something that was more in line with his outdoor learning identity and
that involved conversations, workshopping, and discussions.
In Summer 2019, Nelson explained two of the formative assessments he planned
for the 2019-20 school year. The first formative assessment was a writing activity in
which the students wrote to their school lunch provider to express their concerns about
the nutritional quality of their lunches. The second formative assessment was a timeline
of life on Earth which asked students to explore the major prehistorical benchmarks that
led to the first living organisms.
When I asked Nelson why he chose these formative assessments for the upcoming
school year, he explained that “they have project-based performances that includes [the
standardized test] content already in it and that connects with NGSS standards” which
seemed, again, to not really align with Nelson’s science teacher identity around getting
students interested in science through outdoor experiences, building relationships with
the students, or teaching them scientific practices (Nelson, EOY Interview 2, 8/27/19).
Even so, Nelson explained that he felt that perhaps these assessments in the broader
context of the whole content unit would help him promote student voice in their school
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and help him get to know his students better through conversations about food when
students completed the letter writing activity on nutritious lunches.

Kelly’s Goals as a Science Reporter
Kelly was the only middle school teacher in the study. She identified herself as
the type of teacher who wanted to get students excited about science and about thinking
critically. Her goal’s for student learning centered around building her students’ scientific
literacy and getting more active in participating in the scientific community discourse.
Kelly’s identity and goals remained consistent throughout her 2018-19 induction year.
edTPA task 3A assessment. Kelly chose to submit a “Beaks of Finches Lab”
packet she gave to her students during a natural selection unit. Here, Kelly required that
her students complete a simulation activity, record their data, and then answer questions
about that data. Students answered analysis questions about how bird beak size and shape
related to the diet of the bird and then drew connections to the bird’s survival based on
their adaptations. Below is a snapshot of one set of questions on the assessment:
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Figure 6.4
Kelly’s edTPA Assessment Sample

Here the questions ask the student to consider how to draw comparisons among
their results, make predictions about scientific phenomena, and to notice patterns across
data and phenomena. In her assessment commentary, Kelly explained that the objectives
addressed by her assessment included forming reasonable hypotheses, representing data,
calculating a scientific limit, responding to discussions, using content language, and
remaining engaged in the science activity. Kelly expressed in her discussion of this lab
assessment that she was looking for her students to participate in scientific discourse
using scientific vocabulary and to make predictions by analyzing data.
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When I asked Kelly if she felt that the edTPA assessment she chose represented
her identity she said “definitely not” and explained that it had nothing to do at all with the
way she likes to include current scientific issues into her work (Kelly, EOY Interview 2,
9/23/19). Kelly said of the process, “when you plan assessment without having students,
it’s just very hollow. You can’t plan an assessment without knowing who you are
assessing” (Kelly, EOY Interview 2, 9/23/19). She continued to say that once she knew
her students and what they were interested in and what they were curious about, she was
able to plan for them. Kelly’s observation of the “hollowness” of the edTPA process
helps us understand the challenges that science teachers can face in constructing
portfolios that are meaningful to them and that align with their identities.
Induction year assessments. Kelly’s case is unique in the sense that her goals for
student learning did not shift or change much at all over the course of the 2018-19
induction year. Kelly’s goals for scientific literacy and getting her students to think
critically seemed to shape much of her practice as a science teacher. Through this goal for
scientific literacy, Kelly established formative assessments around creating and analyzing
graphs, and reading and writing scientific articles. Other formative assessments that Kelly
used included annotating articles, asking questions about articles, and summarizing
articles. Below is a list of the types of formative assessments she associated with the
articles:
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Figure 6.5
Kelly’s Induction Year Assessment

Here we can see that Kelly began each article with a practice lesson on “talking to
the text” which helped students think critically and ask questions while reading the
articles. Each article that she chose for her students was based on the unit content and the
students’ particular interests within that content. Kelly’s persistence with these formative
assessments seemed to become a part of her science teacher identity. By the end of the
induction year, Kelly had given her students articles to annotate, critique, and summarize
for every content unit she covered between November 2018 and April 2019. Kelly’s only
concern about these formative assessments was the amount of time they took and how
long it took for students to progress towards her goal for scientific literacy.
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In all moments of Kelly’s induction year and in the summer after her induction
year, Kelly maintained that her two favorite formative assessments were the “2Q” (two
questions) and “2MS” (two-minute summary) assessments she designed to get her
students to ask questions and practice summarizing. These two formative assessments
aligned directly with Kelly’s goals for scientific literacy and critical thinking as she used
them routinely to push students to ask “quality” questions and to write “precise and
concise” summaries of concepts, articles, or class discussions. In the two-minute
summary, Kelly explained that she required students to write two to three sentences in
length and include scientific vocabulary or class terms.
In our first end of year interview together, I asked Kelly whether these formative
assessments aligned with her science teacher identity, she said:
I don’t know. I don’t think I’ve been a teacher long enough to know the answer
to that question. I’m constantly trying new things, so I don’t know how identity is
represented in my assessments. I don’t know. (Kelly, EOY Interview 1, 7/3/19)
Kelly’s struggle with connecting her formative assessment to her identity did not
seem to be representative of any disconnect. In fact, Kelly claimed to like these formative
assessments so much that she wanted to write them up and publish them for other
teachers to use. Rather, it seemed that Kelly was still not sure of the role of formative
assessments in constructing her science teacher identity. By the end of the summer that
year, she answered the same question differently, this time saying:
Well, the 2Q for sure…there’s no question. 2MS, I think somewhat, yes. It’s
part of that idea of being part of a conversation about science, the way for them to
be part of that conversation. It does a lot of other things along the way, but I
would say so. (Kelly, EOY Interview 2, 9/23/19)
Ultimately, Kelly’s realized the ways in which her 2Q and 2MS formative
assessments aligned with her identity. It seems that as Kelly had more time to think about
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her science teacher identity and consider her goals for student learning, she was able to
see that the assessment she designed represented her values as a science teacher.

Melanie’s Goals as a Science Coach
Melanie identified herself as the type of teacher who cared about her students’
individual interests and needs. Melanie’s science teacher identity revolved around getting
her students interested in science research and getting her students to participate in the
scientific community. Melanie’s goals for student learning included getting her students
to be able to master scientific skills and present research in a scientific forum.
edTPA task 3A assessment. Melanie chose to submit a small portion of a larger
assessment which asked students to use data to make predictions about the impact of
invasive species on their local ecosystem. For example, Melanie provided sentence
starters and offered two possible responses (increase or decrease) for her students to use
in constructing their predictions. In her assessment commentary, she explained that she
wanted students “to analyze and interpret energy flow within ecosystems” and “use
evidence from data to accurately predict about impact” to that ecosystem. Melanie
explained that she assessed conceptual understanding by looking at the students' ability to
use their understanding of energy flow and their interpretation of the graph to make
predictions. Figure 6.6 shows the assessment portion that Melanie submitted to edTPA.
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Figure 6.6
Melanie’s edTPA Assessment

Induction year assessments. Melanie began the 2018-19 induction year using
formative assessments like Do Nows and warm-ups as “little statistics analyzer tools” to
gain instant feedback which she used to structure her lessons in her biology classes.
Melanie said that she used these formative assessments to test her biology students’
ability on standardized test questions and to evaluate her students understanding of the
previous day’s lesson. When I asked her how she structured the warm-up activities, she
explained that she put together a range of standardized test questions and then put those
questions on an interactive, collaborative, online platform that her students accessed
through their school tablets. While seemingly effective in meeting goals for test prep and
lesson planning, Melanie explained that these formative assessments were impossible to
keep up with and unsustainable in her biology course.
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Towards the middle of the induction year, Melanie described the types of
assessments she implemented for her Genetics elective class. In this class, her students
were working on reading and summarizing research articles, interviewing with genetics
experts, and conducting critical analyses to present in a symposium type setting. These
formative assessments seemed dramatically different from the standardized test prep
questions she was assessing in her biology class. When I brought this up to Melanie, she
seemed conflicted as she explained that preparing the students for the standardized exam
was certainly not the best practice, but that it seemed to be “a necessary evil” expected of
her practice (Interview with mentor 1, 1/8/19). Melanie noted the difficulty of trying to
“balance making things properly, you know, student-centered and, you know, scientistfocused, that sort of thing, when the focus of the school isn’t that yet” (Interview with
mentor 1, 1/8/19). This pressure seemed to burden Melanie throughout the rest of the
year.
While, in her Genetics elective, Melanie designed formative assessments around
problem solving and research. In some cases, she had her students solve problems using
their knowledge of molecular genetics technology and, in other cases, she had students
conduct phone interviews with geneticists that she knew. When I asked Melanie whether
her assessments matched her science teacher identity and she said that to some extent
they did; they at least represented parts of what she had been trying to do as a teacher.
Table 6.1 summarizes the findings around the identity and goals that each of the
participants’ assessments represented.
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Table 6.1
Chapter VI Summary of Findings
Name

Assessments
(1. Preservice; 2. Induction year;
3. Future)

Identity and/or goals represented

Adrian

1. Lab report
2. “Science Research”, GLOBE
project
3. “Science Research”, GLOBE
project

1. Vocabulary, grammar, “scientific
writing”
2./3. Collaborative, practice-based,
community-based, risk-taking

Kelly

1. Analysis questions from a lab
2. Annotating, summarizing
scientific text
3. “2Qs” and “2MS”: questions
and summaries

1. Vocabulary, content, checklist
rubric
2. “Cool” topics in science, making
science accessible
3. Connecting to science personally,
simplifying language

Melanie

1. Graphic organizer for making
predictions
2. Research project with a
scientist
3. Explain a genetic technology

1. Content, standardized
2. Researching, crafting,
communicating a scientific work
3. Self-introducing, independence,
confidence in science

Nelson

1. Analyzing graphs
2. “CER: Effects of drugs on
fetuses”
3. CERs about school lunches

1. Vocabulary, content, data
2. Making claims, checklist, selfassessment, vocabulary/content
3. Problem-based and local, content
based, school standards
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Discussion and Implications

The findings reported show that each of the early-career teachers shifted their
approach to formative assessments from their preservice edTPA portfolio, to the first half
of the 2018-19 induction year, and to the final half of the same induction year.

The “Hollowness” of edTPA
As a part of this study, I had asked each participant in our end of year interviews
to reflect on their edTPA portfolios. All four science teachers described the edTPA
requirement as a checklist of insignificant tasks needed to complete their certification
process. The assessments they chose to submit for the edTPA portfolio, consequently,
had nothing to do with their science teacher identities. It is worth pointing out that neither
the Special Education or the Science Education edTPA Assessment commentary prompts
offered a space for reflecting on identity. Interestingly, only the Special Education edTPA
asked for comments around student learning goals. However, Adrian’s responses to these
prompts centered around one particular goal which only tangentially aligned with her
induction year goals for student learning. Aside from Adrian, none of the participants
expressed any connection to their goals for assessments in their written edTPA
assessment commentaries. It is not surprising then, that the assessment that the
participants chose to submit for edTPA also had no connection to their goals for student
learning.
These findings contribute to other research around the lack of identity and
program goals in the process of completing the edTPA requirement (Heil & Berg, 2017;
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Holland & Sheth, 2018; Kuranishi & Oyler, 2017). In their work, Kuranishi and Oyler
critiqued the disconnection between teacher education program goals and edTPA scoring
rubrics. This disconnect is pervasive not only in the scoring of edTPA but also in the
process of completing edTPA. For instance, teacher candidates may receive mixed
messages from peers, program coordinators, professors, and cooperating teachers about
the expectations of and the purposes of completing the edTPA portfolio (Cohen et al.,
2020). These mixed messages might make it unclear to early-career teachers of their roles
and identities in the process of completing the portfolio.
Additionally, conflicting messages about expectations and purposes may
contribute to the lack of investment in the process of completing the portfolio. This is
particularly problematic as we consider the teachers’ fear of failing the edTPA by
aligning their writing, assessments, and lesson plans with the goals of their teacher
preparation program. The student teachers are forced to “hack” or conform to the
discourse and norms established through the edTPA (Holland & Sheth, 2018; Kuranishi
& Oyler, 2017). In other words, student teachers may feel pushed to “hack” the edTPA
by using the conventional language or writing styles that match those that edTPA uses in
its prompts and handbook (Holland & Sheth, 2018; Kuranishi & Oyler, 2017; SCALE,
2013). This type of coping with the edTPA requirements may exacerbate the already
complicated nature of objectifying teacher effectiveness and the tensions that rise as
early-career science teachers try to navigate the language of the edTPA rubrics and
expectations for inquiry-based, data-centered assessments. The findings in this study
suggest that in addition to oppressing teacher identities and program goals, edTPA omits
the goals and values that teacher candidates hold for student learning. Here, we notice
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that the science teachers in this study were pushed to rely on their science identities when
considering their roles as professionals and when choosing representative science
assessments. In this way, edTPA reproduces dominant, standardized norms that stifle
reflexivity and autonomy in teacher education. In moving forward, I am left wondering
how, besides “hacking” edTPA, teacher education programs can prepare teachers to deal
with the oppressive nature of edTPA.

Traditional Schooling and the Teacher
Carlone et al. (2010) examined the narratives of elementary school science
teachers including their science teacher identities and the challenges they faced in their
roles as science teachers at their schools. In this work, Carlone et al. examined the ways
that these teachers navigated the “institutional realities” of traditional schooling including
“rigid schedules, curriculum, and spaces and times to teach” which are upheld by the
administration and the education system overall (p. 944). Borrowing from the work of
Carlone et al., the following analysis focuses on the ways that the participants navigated
the obstacles imposed on them by institutional realities and Traditional Schooling in their
induction year.
In each of the cases outlined in this study, the formative assessments that Adrian,
Nelson, Kelly, and Melanie designed were rooted in either traditional science curriculum,
the culture of the school, or in standardized test preparation—institutional realities of
Traditional Schooling (Carlone et al., 2010). As national pressures around accountability
continue to push down on schools and teachers, it is not surprising that the curriculum
served as the driving force behind each teachers’ assessments (Noble et al., 2012;
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Penfield & Lee, 2010). Kelly seemed to carve out a space to align her assessments with
her goals and identity. In using backward design, Kelly chose two broad goals for
scientific literacy and critical thinking and wove those goals into each unit over the
course of the induction year (Wiggins & McTighe, 2005). Kelly’s use of Understanding
by Design, while not explicitly intentional, served to greatly support her in designing
formative assessments that were meaningful to her and her students (Wiggins &
McTighe, 2005). While Kelly was successful in structuring her reflexive formative
assessments, the Adrian, Nelson, and Melanie struggled with doing the same. It is
particularly concerning that in the cases of Adrian, Nelson, and Melanie, Traditional
Schooling hindered their ability to create assessments that aligned with their identities.
It is worth drawing attention to the tensions that existed between the teachers and
Traditional Schooling in their efforts to design formative assessments. First, Nelson and
Melanie felt that their school expected them to prepare the students for the state
standardized test. With this perceived expectation in mind, both used test prep materials
to design their formative assessments for students in their biology classes. As a result,
Nelson used lesson plans, lab activities, and graphic organizers that would guide
students’ progress towards the performance tasks required in the state test. Likewise,
Melanie ended up using questions from the standard state test preparation materials to
create warm up activities and to inform her instructional planning.
Second, the findings suggest that, by trying to design formative assessments
around the curriculum or the school standards, Nelson, Melanie, and Adrian struggled in
implementing their goals for student learning in their core classes. For instance, Nelson
negotiated his goals for student learning so that he could design assessments that meet the
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schoolwide benchmarks. Even when Nelson was able to establish a goal for student
learning that aligned with both his identity and the school standards, the school shifted
their standards which forced Nelson to renegotiate his assessments for a second time.
Similarly, Adrian felt pressured to structure her formative assessments to match the
school’s required Thinking Maps and, in doing so, needed to negotiate the goals she set
for her research projects and ASL based assessments. Even Kelly, who was able to design
assessments that aligned with both her goals and her identity, seemed to feel a pressure to
get through the curriculum at a certain pace.
There are many factors at play in the dilemma described here. In the first instance,
Nelson and Melanie felt a seemingly unreasonable pressure to meet the perceived school
expectation for test preparation in their core content classes. In the second instance, by
negotiating their formative assessment designs to meet the standards of the school or state
curriculum, Adrian, Nelson, and Melanie were inconsistent with implementing their
overarching goals for student learning in their core content classes. The tension in both of
these situations is seemingly between the school, including its contexts and culture, and
the teacher (Chen & Mensah, 2018). Here, it is unclear whether the responsibility for
mitigating the tension rests on the school or the teacher. Regardless, this tension imposes
narrow boundaries for the ways in which these teachers were able to design inclusive,
practice-based assessments for their students and, therefore, damaged opportunities for
these teachers to build meaningful connections for their students and science.
The participants’ use of test preparation materials and state-mandated
performance tasks highlight the stronghold that Traditional Schooling Discourse had over
their assessment design. Furthermore, these findings tie back to similar findings of
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increased test prep focus and standards-based assessments that rose out of the No Child
Left Behind reform (Anderson, 2012; Leonardo & Grubb, 2014; Noble et al., 2012;
Penfield & Lee, 2010). It is important that we recognize the prevailing issues, as they
appear in this data, that continue to challenge science teachers in their efforts to design
formative assessments and navigate the NGSS and school reform (Noble et al., 2012).
Here, there are implications for future research around science teacher identity and
formative assessment design in the age of NGSS and Traditional Schooling (Carlone et
al., 2010; Noble et al., 2012)

Elective Courses as Launching Pads for Meaningful Assessments
Looking beyond the challenges that the four science teachers faced in
constructing assessments that represented their identities and goals, it is important to
highlight moments during which the teachers felt supported in creating meaningful and
reflexive assessments. For Adrian, Nelson, and Melanie, they seem to feel most
empowered to design formative assessments that align with their identities and goals in
their elective courses or after school clubs. In Adrian’s case, she was able to embed
reflexive formative assessments into her research elective course. Unlike the quizzes and
concept maps she used in her core classes, the practice-based, collaborative assessments
that Adrian designed for her research elective engaged students in asking questions,
collecting data, and compiling a long-term research project. In this class, she routinely
used assessments that aligned with her goal for student agency in science. In Nelson’s
case, he was able to embed the outdoor experiences that he valued into his Marine
Science club and summer science program. In Melanie’s case, she created formative
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assessments that engaged her students in conversations with scientists, research around
scientific technologies, and presentations for their school. These elective or informal
science spaces served as safe places for these teachers to make and implement
meaningful and reflexive assessments that not only benefitted the students, but also
empowered their identities as science teachers. Overall, these findings contribute to
conversations around the importance of informal science spaces in fostering strong
science and teacher identities (Avraamidou, 2015; Falk et al., 2011; Sacco et al., 2014).
This work hopefully creates a space for conversations around the significance of elective
science courses as bridges between informal science and formal science education. This
research makes evident a need to generate conversations around the lack of agency and
reflexivity in constructing formative assessments for edTPA and in core content classes.
Furthermore, this work aims to draw attention to the spaces where science teachers feel
empowered to utilize backward design and reflexive practices in designing their
assessments. Here, more research around the formative assessment design process in
elective science courses is integral in supporting reflexive assessment design in all
science spaces.

Conclusion

I began this chapter with two research questions: a) How do the classroom-based
formative assessments designed by early-career middle and secondary school teachers
represent science teacher identity? And; b) How do classroom-based formative
assessments designed by early-career middle and secondary school teachers represent the
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goals they set for their students? In order to address these questions, I obtained copies of
their edTPA portfolios, induction program data sources, and end of year data sources to
draw connections between their formative assessment designs and their goals and values.
The findings reported that for edTPA and the first half of the 2018-19 induction year,
each of participant developed formative edTPA assessments that prioritized curriculum,
school culture, and test preparation, and that by the end of the 2018-19 induction year, the
participants designed some assessments that aligned with their science teacher identities
and goals for student learning.
Through discussions and formative assessment artifacts we saw that Adrian,
Nelson, Kelly, and Melanie faced many obstacles in designing formative assessments that
represented their science teacher identities. For instance, in designing assessments for
their edTPA portfolio, all four participants struggled to construct assessments that
reconciled the edTPA requirements and their teacher identities. As a result, none of the
participants designed or submitted reflexive assessments in their edTPA portfolios.
Additionally, in designing assessments for their core content classes, Nelson and
Melanie, in particular, felt constricted by the perceived school expectations to prepare
students for standardized tests. In doing this, they negotiated their own values and
identities to create formative assessments that met the perceived expectations of the
school. Likewise, we saw that Adrian, Nelson, and Melanie were conflicted in designing
formative assessments that aligned with their goals. For example, in her core content
class, Adrian limited the scope of her assessments to meet the standards of the curriculum
and to use the assessment tools required by the school. Similarly, Adrian, Nelson, and
Melanie all set different goals for their core content classes than in their elective or
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informal science spaces (Avraamidou, 2015; Katz et al., 2011; Sacco et al., 2014).
Interestingly, their formative assessments in the elective and informal science spaces
closely aligned with their goals for student learning.
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Chapter VII
CONCLUSIONS

In this chapter, I draw connections among the initial purpose of this dissertation
and the overall conclusions of Chapters IV, V, and VI. Additionally, I use this space to
revisit the initial research questions posed in Chapter II of this dissertation and consider
the overall findings of each paper in relationship to these questions. I end this chapter
with a discussion around the limitation, implications for practice and policy, and
implications for future research.

Overall Purpose of this Research

In Chapter I of this dissertation, I explained the purpose in embarking on this
work was to draw connections between two separate conversations around science
teacher identity and formative assessment design. I began this work with an interest in
understanding how science teacher identity impacted the goals that teachers made for
their students and the formative assessments that they designed. My interests stemmed
from the fact that science teacher identities are often overlooked in the teacher
preparation process and in professional development (Jones & Leagon, 2014; Moore,
2008a; Noonan, 2018). Furthermore, I was interested in understanding how science
teachers navigated the obstacles that conflicted with their goals for assessments. Through
this study, I shed light on the places where early-career science teachers felt supported in
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developing their identities and goals and drew attention to places where early-career
science teachers felt unsupported in their identities and goals.

Summary of Major Findings

I began this dissertation study with three layered research questions. I addressed
each of these major questions separately in Chapters IV, V, and VI respectively:
1. How is middle and secondary school science teacher identity performed in the
preservice final performance assessment portfolio; in early-career discussions
of goals for instruction and teacher-designed formative assessment; in
observed early-career classroom teaching?
2. What role does positional and discursive science teacher identity play in the
goals that middle and secondary school teachers set for student learning and
teacher-designed formative assessment?
3. How do the classroom-based formative assessments designed by early-career
middle and secondary school teachers represent science teacher identity?
How do classroom-based formative assessments designed by early-career
middle and secondary school teachers represent the goals they set for their
students?
The personal and experiential nature of this work required that I employ a
qualitative research approach in this study (Creswell & Poth, 2018). This qualitative
research approach was essential in helping me draw from narrative data sources, such as
written work, interviews, video-recordings, inquiry group meetings, and formative
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assessment artifacts (Creswell & Poth, 2018). I investigated the research questions
through a multi-lens theoretical framework that centered around positional and discursive
identities, purposes and functions of assessments, reflexive practices. In the following
sections, I discuss the major findings related to these questions.

Chapter IV
In Chapter IV of this dissertation, I used a multi-layered framework of
performativity, reflexivity, and coloniality to address the first research question (Butler,
1999, 2015; Mignolo, 2011; Pillow, 2003). Here, I focused on data sources including the
entire edTPA portfolio to look at written performances of identity, the interviews with a
mentor, inquiry groups, end of year interviews to look at spoken performance of identity,
and observation notes to look at nonverbal performances of identity. I used a
dialogic/performance analytical lens to look specifically at the grammatical constructions
that the participants used and their perceived physical positioning in the classroom. The
themes that emerged included:
A distinct lack of identity and investment in the edTPA portfolio. Here, it was
evident that the early-career teachers were not grammatically invested in their science
teacher identities at the point of writing their edTPA. Instead, they wrote in the
impersonal/passive constructions and adopted an objective academic writing style that
positioned them as observers rather than teachers.
A gradual verbal investment in science teacher identity over the course of the
induction year. This shift in investment from early induction year to end of induction
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year was noticeable in the language that the science teachers used to describe their
students and practices.
A significant increase in investment in physical positioning and science teacher
identity throughout the induction year. This was most notable in the sense that the
science teacher moved physically into a more central position in their classrooms and
immersed themselves among the students.
This chapter ended with implications for future research around how teacher education
and induction programs help middle and secondary science teachers navigate the lack of
identity in the edTPA assessment process and think reflexively about the shifts in identity
that middle and secondary science teachers experience as they invest in their roles as
teachers.

Chapter V
In Chapter V of this dissertation, I addressed how science teacher identity plays a
role in the goals that teachers set for their students and assessments. I used positionality,
discursive identity, and Dewey’s theory of experience as lenses through which I
examined the relationship between science teacher identity and goals for student learning
and assessment. Here, I looked at edTPA Task 2B and 3C to look for use of goals and
identity in prompts and teacher responses. I also looked at data sources including inquiry
groups, interviews with mentors, and end of year interviews. In this chapter I described
how identity shaped the goals for assessments that teachers set in their classrooms. The
findings suggested that science teacher identity shaped goals for SEPs (science and
engineering practices of the NGSS), goals for scientific literacy, and goals for scientific
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citizenship. Again, I pointed out a striking absence of identity and goals in the teachers’
edTPA portfolio. This chapter ended with implications for future research around how
science teachers set pedagogical goals that are in alignment with their science teacher
identities.

Chapter VI
In Chapter VI of this dissertation, I addressed how teacher-designed formative
assessments represented their science teacher identities and goals for student learning.
Here, I used reflexivity and Understanding by Design as conceptual frameworks through
which I examined the edTPA Task 3A and 3C, interviews with mentors, inquiry groups,
and end of year interviews to better understand which assessments science teachers felt
aligned with their identities. I noticed here that the science teachers did not use
assessments that aligned with either their identities or goals for student learning during
the edTPA process. All four participants reflected on their edTPA process as being empty
and simply a means to an end for getting certified. Science teachers also did not
implement assessments that aligned with their identities in their core content classes.
Instead, they only designed reflexive and meaningful assessments in their elective
courses or after school clubs.
As a result, as the four early teachers attempted to become reflective practitioners,
they were forced to navigate issues of high stakes accountability, objectivity, and school
expectations. The participants appeared to use backward design strategies in designing
their formative assessments, but sometimes got caught up in designing assessments for
test prep or school standards as the end goal. This chapter ended with implications for
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future research around how science teachers design assessments in alignment for their
goals for all students.

Major Conclusions

The overall conclusions from Chapters IV, V, and VI shed light on the three
major stages in science teacher identity and goal development for four early-career
science teachers. The first stage was the preservice edTPA portfolio, the second stage
was their 2018-19 induction year, and the third stage was their end of induction year
summer. At each of these stages, the four early-career science teachers performed and
experienced their identities in very different ways. While writing the edTPA portfolio, the
teachers found little room for developing, expressing, or representing their science
teacher identities. These findings confirm those presented in other research studies of
tensions around identity and the edTPA portfolio (Holland & Sheth, 2018; Kuranishi &
Oyler, 2017; Tuck & Gorlewski, 2016). While starting their induction year of teaching,
the science teachers began to adopt more personal investment in science teacher identity.
These findings contribute to the conversation around science teacher identity
development through positional identity and navigating traditional school structures
(Berg & Mensah, 2014; Carlone et al., 2010; Chen & Mensah, 2018; Hazari et al., 2015;
Mensah & Jackson, 2018; Moore, 2008b). At the end of their induction year, the science
teachers were much more reflective of their science teacher identities and began to think
of ways to better align their assessments and goals with those science teacher identities.
These findings suggest a need for future research around how induction programs support
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early-career science teachers in developing formative assessments that align with their
identities, goals, and values (Knight et al., 2015; Luft, 2001, 2007; Luft & Hewson, 2014;
Noonan, 2018).
Furthermore, the overall conclusions from Chapters IV, V, and VI shed light on
how the science teachers developed their goals for student learning and formative
assessments. We saw that in edTPA, the early-career teachers found little space to
implement assessments that represented their goals or their identities (Holland & Sheth,
2018; Kuranishi & Oyler, 2017). Here, they commented that edTPA was a hollow
process of checking off boxes and getting the work done as quickly and efficiently as
possible. In the early part of the induction year, the science teachers established goals for
student learning and formative assessments that mostly aligned with their values around
SEPs, scientific citizenship, and scientific literacy (Lee & Fradd, 1998; Reveles &
Brown, 2008). These goals carried throughout the rest of their induction year but were
not necessarily reflected in their assessment practices. Finally, we noticed that
assessments that science teachers developed for their classrooms varied depending on
their sense of belonging in the school, their perceived expectations to teach to the test,
and their elective science spaces (Carlone et al., 2010; Chen & Mensah, 2018).

Limitations

The limitations that contextualized this dissertation study unfolded in four
dimensions: sampling size and variation, time and scope of study boundaries, alignment
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of data sources, and future logistics and funding for future induction programs and
professional development.

Sampling Size and Variation
Working with four participants provided me with rich details around experiences,
values, and goals, which is a goal of qualitative research methods (Poth & Creswell,
2018). However, the minimal sampling size combined with maximum variation limited
the scope and potential of this work. For instance, using such a small sample of earlycareer teachers made it difficult to find comparable aspects of their settings, preparation,
or expertise. As a result, the four participants were all representative of a different school
placement, a different student teaching cohort, and a different history of expertise. This
made it difficult to make any suggestions about the influence of their administration,
school location, preservice training, or experiential knowledges. In future research,
studying a larger sample size of early-career teachers in similar school contexts might
help in drawing closer connections among their narratives. For instance, it might be more
effective to study an entire cohort of science teachers, rather than members of different
cohorts, and their experiences in their school contexts. Otherwise, it might be more
effective to study a sample of early-career teachers in several similar school contexts,
such as public middle schools or public high schools in one region.

Time and Scope of Study Boundaries
I began this work early in the 2018-19 induction year when the four participants
had completed their teacher preparation and already started teaching in their first teaching
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jobs. As a result, I had a limited set of data sources around identity and goals for
assessment from their preservice preparation and from the months between their
graduation and this particular 2018-19 induction year. If we consider science teaching
along a professional learning continuum, then we must also consider the data sources that
can capture the learning continuum rather than as fragments of a larger picture (FeimanNemser, 2001). It is not possible, then, to make any suggestions about the professional
growth, identity development, or goal setting practices that occurred during preservice
training and throughout the months leading up to the 2018-19 induction year. For
instance, conclusions about the coursework these participants engaged in or the
relationships these participants had with their cooperating teachers, supervisors, or
professors cannot be stated (Chen & Mensah, 2018). Additionally, it is not possible to
make any conclusions about the identities, goals, or assessments that these teachers
developed in the rest of their induction years. For example, we cannot determine how
professional development or mentoring may contribute or may have contributed to the
rest of their induction years. Moving forward, research around early-career identity
should aim for saturation, or the collection data sources that represent of selected stages
of the early-career professional learning continuum, such as the final year of preservice
preparation or the first year of induction (Feiman-Nemser, 2001; Luft, 2001, 2007).

Alignment of Data Sources
The data sources used in this dissertation study are limited in the sense that they
only capture moments in the broader continuum of learning to teach and teacher
development. For instance, as the findings of this dissertation suggest, the edTPA
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portfolio is not representative of the preservice teachers’ experience, goals, or identity;
the edTPA is, instead, completed by the preservice teachers in a time period of
approximately ten weeks during the last semester of students teaching and is completed
in addition to their regular coursework and program requirements. Then, the edTPA
portfolio is submitted digitally through an online platform and is scored by an unknown
rater who uses a set of 15 rubrics to determine an average score for the entire portfolio
(SCALE, 2013). This is also supported in other research which suggests that the edTPA
portfolio does not align with the goals of the preservice program and serves to oppress
the identities of the preservice teachers (Holland & Sheth, 2018; Kuranishi & Oyler,
2017; Tuck & Gorlewski, 2016). As a result, this research study had limited
understanding of the experiences, goals, and identities of the four early-career teachers
during their preservice teacher preparation.
In addition, the data sources collected throughout the induction year were limited
in serving as comparisons for the edTPA portfolio. In other words, the induction year
data sources were all dialogues, conversations, or observations, and they were not
linguistically comparable to the formal, written edTPA data source. As a result, we are
limited in the conclusions we can draw about early-career teacher investment or identity
development as it may appear in formal writing differently from formal and informal
conversation.

Induction Program and Professional Development Logistics
Finally, it is difficult to say whether the identity and goal developments of the
science teachers were inevitable over time or rather a constructed process that resulted
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from their participation in the induction program and conversations over the summer as
part of the study. Besides the limited data sources, the limited sampling size also
prevented us from gaining an understanding of early-career science teachers outside of
the induction program. As a result, the findings presented in this dissertation study are
limited in their ability to determine any effectiveness of the induction program. It would
be useful to conduct this research on a broader scale including more data sources and a
broader range of participants both in and not in this particular induction program.
Furthermore, due to significant costs and commitments, it was difficult to run another
year of the induction program that recruited these participants. Consequently, we are
limited in future research around the role that this induction program plays in science
teacher identity development.

Implications for Practice and Research

Induction Programs and Professional Development
Teacher education and induction programs must be structured around helping
teachers develop their goals for identity and for their goals around formative assessments
and student learning. Shifting focus to foster science teacher identity will strengthen the
investment of science teachers have in their pedagogical goals and formative
assessments. Programs that strengthen identity development will support early-career
science teachers in their efforts to establish meaningful and inclusive goals for students
and formative assessments (Berg & Mensah, 2014; Carlone et al., 2010; Chen & Mensah,
2018). Also, programs that call attention to the tensions that exist between identity and
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assessments at both the certification and classroom level might provide a space for
reflexive thinking around the purposes and challenges of assessments in science
education.
In this research, the collaborative element of the inquiry groups in the induction
program allowed for spaces to talk about formative assessment design. Furthermore, the
induction program fostered a space for early-career science teachers and their mentors to
engage in conversations about their goals for student learning and assessments. While not
the focus of this particular study, the collaborative nature of the induction program could
have made an impact on the ability for these early-career science teachers to nurture and
develop their science teacher identities and goals for student learning and assessments.
Additionally, the collaborative environment fostered through inquiry groups and
interviews with mentors may have enriched the early-career teachers’ formative
assessment design throughout the 2018-19 induction year.
In their research, Heredia et al. (2016) found that as teachers engaged in iterative
processes with their colleagues, engaged in receiving student ideas, and participated in
professional development, they were able to focus on student ideas and establish
universal goals with their department. The findings in my dissertation suggest that
perhaps there is a need for more research to construct professional development around
designing formative assessments that represent the identities of the teachers as well as
support the overall goals of the students and the science department.
This research study has practical implications for teacher education and induction
programs. The findings in this work suggest that early-career middle and secondary
science teachers may need more support in navigating the discursive identities and

229
traditional discourses of both science and science teaching. First, in order to provide this
support, teacher education programs should consider reframing the edTPA portfolio to
highlight its formative aspects. At the same time, promote its use as a professional
showcase rather than a high stakes assessment. Second, teacher education programs
should consider developing curriculum that both calls out and decenters traditional
science and teaching discourses while equipping teachers with the knowledge they need
to navigate and work within traditional institutions. Third, both teacher education
programs and induction programs should aim to call attention to the personal investment
in teaching and the tensions that come with reconciling science identity and teacher
identity. It is important that we continue to think about the continuum of impersonal
observer to the personal, relational teacher and leader in developing teacher identities.

Professionalization and “Hacking the edTPA”
The call to professionalize teaching and teacher education comes out of efforts to
raise the standards and the stakes for teacher certification. The pressure to professionalize
teaching has caused teacher education programs to impose more rigorous admissions
policies and high stakes certification standards. Research suggests that efforts to
professionalize teaching are unnecessary and discriminatory (Kuranishi & Oyler, 2017;
Tuck & Gorlewski, 2016). Professionalization efforts, such as the edTPA requirement or
teacher evaluation models, have not seemingly increased respect for teachers or raised the
national value of teaching careers. Reforms, such as “teacher proof curriculum” and the
privatization of preservice preparation continue to storm teacher education and invalidate
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the already existent standard of professionalism in teaching (Darling-Hammond, 1990;
Romey, 1973; Zeichner, 2016).
The findings in this dissertation support this point and shed light on the
mundaneness of the edTPA requirement and its inadequacy as a mechanism of
professionalization. For the four teachers in this study, the edTPA requirement was just
another test with its own loopholes and “hacks”, such as mimicking the testing language,
that simply needed to be completed using a checklist of predictable standards (Holland &
Sheth, 2018). With the proper support and time in their preservice program, these four
teachers had little trouble passing the edTPA once they knew which boxes to check. The
edTPA requirement, therefore, did not raise the standard of teaching or maintain a level
of professionalism, but rather served as another mundane benchmark in the certification
process.
Furthermore, the lack of identity in the edTPA portfolio demonstrated a clear
disconnection between professionalism as an objective and teaching as a subjective,
personal endeavor. By omitting teacher identity, the edTPA requirement maintains that
professionalism is objective and void of agency. It seems, then, that teacher identity has
no place in the profession of teaching science, which is not the case (Berg & Mensah,
2014; Chen & Mensah, 2018). This concept directly contradicts the relational, personal,
and subjective nature of teaching children. As a result, efforts to professionalize teaching
disregard the significance of identity, agency, and relationship building in science
education which is without a doubt damaging to both students and teachers a like.
Perhaps the only component that includes and nurtures any development of
science teacher identity is the video recording portion for Task 2A in which teachers are
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required to video tape themselves teaching and then select the videos that best showcase
their pedagogical skills and classroom environment (Huston, 2017; SCALE, 2013).
Huston (2017) presented research in support of completing the videotaped portion of the
edTPA portfolio as a process for fostering preservice elementary occupational identity. In
his research, Huston (2017) described how creating and reviewing the videos for Task 2A
of the edTPA portfolio engaged preservice teachers in self-evaluation and reflection.
Nevertheless, I argue that Task 2B does not intrinsically foster teacher identity, but rather
provides a space that any video-recorded lesson could provide a preservice teacher to
reflect on their practices and identities. Instead, Huston’s (2017) work does not seem to
make a convincing enough argument for the implementation of edTPA as a means for
developing teacher identity. Consequently, I maintain the argument that there is little
space in the edTPA portfolio for science teacher identity or inclusive discourses for
science education.
Also, we must recognize the problems that are inherent in using edTPA to
professionalize and standardize teacher education, such as: a) ignoring the multilayered
context of student teaching that involves cooperating teachers, professors, and
supervisors; b) isolating and minimalizing the different important facets of teaching
including planning, instruction, and assessment; and c) eliciting and reinforcing test prep
curriculum in teacher education courses (Parkes & Powell, 2015). It is with these
contextual issues that more dedicated and aggressive action in teacher education
programs is needed to challenge the norms imposed by the edTPA requirement and to
call attention to the facelessness of professionalization in teacher preparation. I return to
research like that done by Holland and Sheth (2018), Tuck and Gorlewski (2016), and
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Kuranishi and Oyler (2017) to call for more research around developing practices and
strategies for critical discussions in teacher education around both professionalization and
tools for professionalization in teaching.
Through the findings discussed in this dissertation, I see a space for more research
and critique around teacher education policies and the edTPA portfolio requirement. I
stress that further research around the lack of teacher identity in edTPA is urgently
necessary. Furthermore, I suggest further research needs to be done around better
supporting science teacher identity in preservice and induction programs through
reflexive and critical conversations around oppressive accountability measures, student
teaching requirements, and career placement contexts.
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Appendix C
Task 1: Context for Learning Information
Respond to the prompts below (no more than 4 single-spaced pages, including
prompts) by typing your responses within the brackets following each prompt. Do not
delete or alter the prompts. Pages exceeding the maximum will not be scored.
About the School Where You Are Teaching
1.

In what type of school do you teach? (Type an “X” next to the appropriate

description; if “other” applies, provide a brief description.)
Middle school: _____
High school: _____
Other (please describe): _____
2.

Where is the school where you are teaching located? (Type an “X” next to the

appropriate description.)
City: _____
Suburb: _____
Town: _____
Rural: _____
3.

List any special features of your school or classroom setting (e.g., charter, co-

teaching, themed magnet, remedial course, honors course) that will affect your teaching
in this learning segment.
[ ]
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4.

Describe any district, school, or cooperating teacher requirements or expectations

that might affect your planning or delivery of instruction, such as required curricula,
pacing plan, use of specific instructional strategies, or standardized tests.
[ ]
About the Class Featured in this Learning Segment
1.

What is the name of this course?

[ ]
2.

What is the length of the course? (Type an “X” next to the appropriate

description; if “other” applies, provide a brief description.)
One semester: _____
One year: _____
Other (please describe):
[ ]
3.

What is the class schedule (e.g., 50 minutes every day, 90 minutes every other

day)?
[ ]
4.

Is there any ability grouping or tracking in science? If so, please describe how it

affects your class.
[ ]
5.

Identify any textbook or instructional program you primarily use for science

instruction. If a textbook, please provide the title, publisher, and date of publication.
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[ ]
6.

List other resources (e.g., electronic whiteboard, graphing calculators, on-line

resources) you use for science instruction in this class.
[ ]
About the Students in the Class Featured in this Learning Segment
1.

Grade-level composition (e.g., all seventh grade; 2 sophomores and 30 juniors):

[ ]
2.

Number of

•

students in the class: _____

•

males: _____ females: _____

3.

Complete the charts below to summarize required or needed supports,

accommodations, or modifications for your students that will affect your instruction in
this learning segment. As needed, consult with your cooperating teacher to complete the
charts. Some rows have been completed in italics as examples. Use as many rows as you
need.
Consider the variety of learners in your class who may require different
strategies/supports or accommodations/modifications to instruction or assessment (e.g.,
students with Individualized Education Programs [IEPs] or 504 plans, students with
specific language needs, students needing greater challenge or support, students who
struggle with reading, students who are underperforming or those with gaps in academic
knowledge).
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For Assessment Task 3, you will choose work samples from 3 focus students. At least
one of these students must have a specified learning need. Note: California candidates
must include one focus student who is an English language learner.
Students with IEPs/504 Plans
IEPs/504 Plans:

Number

Supports, Accommodations,

Classifications/Needs

of

Modifications, Pertinent IEP Goals

Students
Example: Visual processing

2

Close monitoring, large size graph
paper

Students with Specific Language Needs
Language Needs

Number

Supports, Accommodations,

of

Modifications

Students
Example: English language

2

Pre-teach key words and phrases

learners with only a few words of

through examples and graphic

English

organizers (e.g., word cluster,
manipulatives, visuals)
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Have students use pre-taught key
words and graphic organizers to
complete sentence starters
Example: Students who speak a

5

Make connections between the

variety of English other than that

language students bring and the

used in textbooks

language used in the textbook

Students with Other Learning Needs
Other Learning Needs

Number

Supports, Accommodations,

of

Modifications

Students
Example: Struggling readers

5

Provide oral explanations for
directions
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Appendix D:
Task 1: Lesson Plans
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Appendix E
Task 2: Video Clip Prompt
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Appendix F

Task 2: Instruction Commentary
Respond to the prompts below (no more than single-spaced pages, including
prompts) by typing your responses within the brackets following each prompt. Do not
delete or alter the prompts. Commentary pages exceeding the maximum will not be
scored. You may insert no more than 2 additional pages of supporting documentation
at the end of this file. These pages may include graphics, texts, or images that are not
clearly visible in the video or a transcript for occasionally inaudible portions. These pages
do not count toward your page total.
1.
Which lesson or lessons are shown in the video clips? Identify the lesson(s) by
lesson plan number.
[ ]
2.

Promoting a Positive Learning Environment
Refer to scenes in the video clips where you provided a positive learning
environment.
a. How did you demonstrate mutual respect for, rapport with, and responsiveness to
students with varied needs and backgrounds, and challenge students to engage in
learning?

[ ]
b. If relevant, describe what you did to ensure safety during the inquiry seen in the
video clips.
[ ]
3.

Engaging Students in Learning
Refer to examples from the video clips in your responses to the prompts.
a. What was the process by which students selected or collected evidence and/or
data to support evidence-based explanations of or predictions about the real-world
phenomenon being investigated?

[ ]
b. Explain how you engaged students during a scientific inquiry in
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¡ using evidence and/or data and science concepts to construct an evidencebased explanation of or prediction about a real-world phenomenon and
¡ supporting or refuting alternative explanations or predictions.
[ ]
c. Describe how your instruction linked students’ prior academic learning and
personal, cultural, or community assets with new learning.
[ ]
4.

Deepening Student Learning during Instruction
Refer to examples from the video clips in your explanations.
a. Explain how you elicited and built on student responses to promote thinking
and develop understandings of science concepts, scientific practices through
inquiry, AND the phenomenon being investigated.

[ ]
b. Explain how your instruction supported students to use science concepts, consider
the quality of evidence and/or data (e.g., missing data, inconsistent results), and/or
apply scientific practices while they are organizing and analyzing evidence and/or
data during a scientific inquiry.
[ ]
5.

Analyzing Teaching
Refer to examples from the video clips in your responses to the prompts.
a. What changes would you make to your instruction—for the whole class and/or for
students who need greater support or challenge—to better support student
learning of the central focus (e.g., missed opportunities)?
Consider the variety of learners in your class who may require different
strategies/support (such as students with IEPs or 504 plans, English language
learners, struggling readers, underperforming students or those with gaps in
academic knowledge, and/or gifted students).

[ ]
b. Why do you think these changes would improve student learning? Support your
explanation with evidence of student learning AND principles from theory and/or
research.
[ ]
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Appendix G
Task 3: Directions and Commentary
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Appendix H
Observation Notes Protocol
I. BACKGROUND INFORMATION
Fellow:

Date:

Mentor:

Start Time:
End Time:

Subject & Grade Level:

Lesson Focus:

Announced Observation? Yes/No
Location:
Years of Teaching:
Teaching Certification:
II. CONTEXTUAL BACKGROUND AND ACTIVITIES
In the space provided below please give a brief description of the lesson observed, the
classroom setting in which the lesson took place (space, seating arrangements, etc.), and
any relevant details about the students (number, gender, ethnicity) and teacher that you
think are important. Use diagrams if they seem appropriate.
Record here events which may help in documenting the ratings.
Time

Description of Events
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Statement
1
2
3
4
5

Score
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Statement
6
7
8
9
10

Score
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11
12
13
14
15
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Statement

Score

16
17
18
19
20
21
22
23
24
25

DEBRIEF NOTES:

What’s Working

Current Focus/Challenges/Concerns

Mentee’s Next Steps

Mentor’s Next Steps
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Debrief Prompts:
What was your objective for today’s lesson? Does it relate to your big goal for students
this year? [PROBE: In what ways?]
Did students meet your objective? How do you know? What strategies worked? What
strategies didn’t work? What strategies are you hoping to try as you move forward?
What are the areas in which you would like support?
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Appendix I
Interview with Mentor Protocol
Be sure to audio record using Voice Recorder Pro.
Fellow Number:
Mentor/Interviewer Initials:

Individual Interview Protocol: Interview 1

Learning Goal(s)
Think about the year ahead, and the students in your classroom. What is your top learning
goal for these students this year? [PROBES: Is there a particular subject area that is a
priority for you? A skill? A disposition you hope students will develop? Are you able to
narrow it down to one goal?]
Practices
How would you go about achieving this goal? What practices do you think will help your
students achieve this learning goal?
Plans for Assessment
How would you know whether your students have achieved your goal? How might you
keep track of their progress?
Individual Interview Protocol: Interview 2
Learning Goal(s)
Has your goal changed since the beginning of the year? [PROBE: If so, why do you
think that is? What is the new goal that is emerging for you?]
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Assessment Check-in
Are students making progress toward your learning goal (new or old)? How do you
know? How are you keeping track of student progress? Are your assessment records
supporting you as you determine whether or not students are making progress? [PROBE:
Are you planning to make any changes in the way that you are tracking progress?]
Practices
In our first meeting, you named a few practices you were hoping to try (ok to remind
them). What worked?
What didn’t work? Why not? Did you try anything unexpected? What are you hoping
to do differently as you move forward?
Where do you get ideas as you work to support your students? [PROBE: TC? Other
teachers in the building? Personal experience? Internet?]
Individual Interview Protocol: Interview 3
Learning Goal(s)
Did students achieve the learning goal that you’ve been focused on this year? [PROBE:
Can you talk more about that? Who did? Who didn’t? Why do you think that is?]
Assessment Results
How do you know? [PROBE: Are there key artifacts, examples, or anecdotes that help
you come to this conclusion?]
Practices
Now that you have the results, which practices do you think worked best? Which
practices didn’t work?
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Did your graduate education at TC help you to support student learning this year? In
what ways
What was left out of your graduate education at TC that you wish you had learned before
your first year of teaching?
Interview Protocol 4
1. Describe how you would identify yourself. Use identifiers such as race, ethnicity, and
gender. 2.What was your experience with science like as a student? How about as a
child?
3. Describe your experience becoming a science teacher. Why did you pursue science
teaching?
4. How do you identify as a science teacher today?
5. Do you think that the learning goals that you set for your students this year represents
your identity as a science teacher?
6. Do you think the assessment you chose for the Share Fair represents your identity as a
science teacher?
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Appendix J
Inquiry Group Protocol
Fall 2018
Inquiry Group 1 Agenda
Introduction
•

You are two months in: what is one word that sums up how you are feeling?
[Share framing for the day and inquiry groups in general- this is your intellectual
learning community; we are here to support one another, share our inquiries, and
get ideas for our practice]

Part 1: Inquiries
•

What is the learning goal that you decided to focus on for this year? Why did you
choose this goal?

•

What baseline data have you gathered related to your learning goal? (Share
artifacts, notes, student work, spreadsheets)

•

What practices are you thinking of trying as you work to support students with
this goal?
Part 2: Practices

•

What are you feeling challenged by? What supports do you need?

•

Are there any ideas or strategies that you learned at TC that you are finding
useful? What do you think was missing from your TC education?

Inquiry Group 2 Agenda
Part 1:

274
•

Anyone want to share a little bit about today’s NTN workshop? [PROBES: What
did you learn? Ideas you might try?]

•

Share: What is your biggest challenge right now? What supports do you need
from this group?

Part 2:
•

How are students doing on progress toward your learning goal? [Share artifacts
if appropriate]

•

Has your learning goal changed at all?

•

Have you changed any of your practices, or tried new ideas since we last
met? What’s working? What didn’t work?
Spring 2019

Inquiry Group 3 Agenda
Part 1:
•

Anyone want to share a little bit about today’s NTN workshop? [PROBES: What
did you learn? Ideas you might try?]

•

Share: What is your biggest challenge right now? What supports do you need
from this group?

Part 2:
•

How are students doing on progress toward your learning goal? [Share artifacts
if appropriate]

•

Has your learning goal changed at all?

•

Have you changed any of your practices, or tried new ideas since we last
met? What’s working? What didn’t work?
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Inquiry Group 4 Agenda
Part 1:
•

Have the NTN workshops been useful to you?

•

In what ways was the on-site mentorship helpful to you? How might it be
improved?

•

Have the inquiry groups been supportive to you? How might they be improved?

•

If you could wave a magic wand and make changes to the mentorship structure
for The New Teacher Fellowship, what would you recommend?

Part 2:
•

As you look ahead to the end of the year, do you think students are going to
achieve the learning goal you’ve been focused on?

•

What do you think you will bring to our showcase event, to document your
inquiry and/or your students’ learning?

Closing
•

Looking ahead to the New Teacher Fellowship Showcase Session: logistics and
questions
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Appendix K
Formative Assessment Prompts
Teacher-Designed Formative Assessment Protocol
Assessment 1- Representative of 2018-2019 school year
Please provide one formative assessment that you designed for the 2018-2019 school
year. In order to do this:
1. Provide the directions for the assessment.
2. Provide the evaluation criteria for the assessment.
3. Provide a template for the assessment if available.
4. Provide the learning goals (or at least the course name) for the assessment if
available.

Assessment 2- Anticipated for the 2019-2020 school year
Please provide one formative assessment that you have designed and that you plan on
trying out at some point in the 2019-2020 school year. In order to do this:
1. Provide the directions for the assessment.
2. Provide the evaluation criteria for the assessment.
3. Provide a template for the assessment if available.
4. Provide the learning goals (or at least the course name) for the assessment if
available.
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Appendix L
End of Year Interviews
Interview (Semi-structured) Protocol
Interview Protocol 1- Early summer 2019
1. Describe how you would identify yourself.
a. Follow up: Use identifiers such as race, ethnicity, and gender.
2. What was your experience with science like as a student?
a. Follow up: How about as a child?
3. Describe your experience becoming a science teacher.
a. Why did you pursue science teaching?
4. How do you identify as a science teacher today?
5. Do you think that the learning goals that you set for your students this year
represents your identity as a science teacher?
6. Tell me about the assessment you chose to share with me.
7. Do you think the assessment you chose to share with me represents your identity?
a. Does it represent your identity as a science teacher?
Interview Protocol 2- Late summer 2019
1. How are you feeling now that the summer is nearly over?
a. How are you feeling about starting a new school year?
2. How do you identify as a science teacher today?
3. At the end of the 2018-2019 school year, you identified yourself [this way…]. Do
you see yourself any differently now?
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a. Looking back to preservice and your first-year teaching, has your science
teacher identity changed at all?
4. What are the goals you have for this upcoming school year?
a. What kinds of goals do you have for assessments this school year?
5. What part of your science teacher identity relates to these goals?
6. After looking back at your edTPA assessment, 2018-2019 assessment, and this
most recent assessment, do you feel like you have changed at all since [edTPA
year]?
7. Thank you for sharing a new formative assessment that you designed and plan to
use this upcoming school year. What made you decide to make this assessment?
a. Why did you decide to share the assessment with me for my research?
8. How does this assessment represent your identity?
a. How does it represent your science teacher identity?

